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Factors that Affect Adolescents’ School Adaptation
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ABSTRACT

The	purpose	of	this	study	was	to	investigate	the	influence	of	variables	related	with	school	violence	damage	
and	school	maladjustment	to	school	adaptation	divided	into	teacher	relationship	and	peer	relationship.	In	
this	study,	SPSS	PC	+	Win.	23.0	program	was	used.	In	order	to	examine	the	general	characteristics	of	the	
survey	subjects,	frequency	analysis	was	used.	And	t-test	and	ANOVA	were	used	to	test	differences	in	school	
adaptation	according	to	general	characteristics.	Then	correlation	analysis	was	used	to	identify	correlations	
between	major	variables,	and	hierarchical	regression	analysis	was	used	to	compare	the	influence	of	major	
variables	on	school	adjustment.	The	results	of	the	study	are	as	follows.	First,	according	to	gender,	female	
students	had	higher	teacher	relationship	than	male	students,	but	there	was	no	significant	difference	in	peer	
relationship.	Also	 there	 was	 no	 significant	 difference	 in	 teacher	 relationship	 and	 peer	 relationship.	 But	
there	were	significant	differences	according	to	family	type.	Second,	school	violence,	stress,	and	depression	
were	positively	correlated	with	each	other.	These	three	variables	showed	negative	correlation	with	teacher	
relationship	and	peer	relationship.	Third,	in	teacher	relationship,	among	the	eight	variables,	depression	was	
the	most	 influential,	 followed	 by	 stress,	 school	 violence	 damage,	 and	 gender.	And	 in	 peer	 relationship,	
among	the	8	variables,	depression	had	the	greatest	influence,	followed	by	school	violence	damage,	stress,	
and	 family	 income	 level.	These	 results	can	be	applied	 to	 improve	adolescent’s	 school	adaptation	and	 to	
provide	appropriate	policy	suggestions.

Keywords: School adaptation, Teacher relationship, Peer relationship, School violence Damage, Stress, 
Depression
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INTRODUCTION

Adolescence	is	a	transitional	period	from	childhood	
to	adulthood	and	is	a	time	when	not	only	physical	but	also	
psychological	changes	occur.	Teens	respond	sensitively	
to	 these	 changes	 and	 strongly	 demand	 recognition	 in	
their	 groups1.	Additionally,	 because	 adolescents	 spend	
most	 of	 their	 day	 at	 school,	 school	 life	 is	 their	 life2;	
schools	are	 teens’	most	 important	social	organizations,	
and	how	they	adapt	 to	school	serves	as	 the	foundation	
for	how	they	learn	to	live	as	adults	in	society3.

In	 Korea,	 however,	 school	 is	 still	 a	 knowledge-
intensive	 institution	 centered	 on	 college	 entrance	
examinations4.	 The	 amount	 students	 must	 learn	 is	
increasing,	and	teachers’	difficulties	teaching	the	students	
are	 increasing	 in	proportion.	As	a	 result,	 students	who	
fall	behind	are	naturally	subordinated;	they	fail	to	adapt	
to	 school,	 suffering	 from	 poor	 academic	 achievement,	
frustration,	inferiority,	and,	in	extreme	cases,	suicide.

Previous	studies	on	school	adaptation	have	focused	
mainly	 on	 school	 violence	 and	 other	 maladaptations.	
From	 the	 demographic	 aspect,	 studies	 have	 focused	
mainly	on	 factors	 such	as	gender,	 school	 class,	 family	
type,	 and	 family	 income,	 and	 by	 gender,	 female	
students	have	adapted	to	school	environments	than	male	
students5.	Some	studies	have	shown	that	students	adapt	
better	to	middle	school	than	they	eventually	do	to	high	
school6.	By	family	type,	students	with	two	parents	adapt	
to	school	better	 than	do	children	from	single-parent	or	
grandparent-grandchild	 home7;	 Whitlatch8	 explained	
that	 these	 families	 have	more	 limited	 abilities	 to	 care	
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for	adolescents	and	poorer	family	environments	than	do	
two-parent	 families,	 and	 Kim9	 described	 the	 problem	
as	 psychosocial	 adjustment.	 Family	 income	 has	 also	
been	found	to	be	closely	related	to	school	adjustment10,	
mainly	 because	 economic	 instability	 and	 poverty	 can	
lead	 to	 family	 conflicts,	 which	 have	 negative	 impacts	
on	adolescent	school	adjustment11.	Overall,	the	variables	
discussed	above	confirm	that	both	teens’	personal	factors	
and	 their	 families’	 background	 factors	 affect	 students’	
adaptation	to	school.

Many	 studies	 have	 also	 found	 that	 adolescents’	
experience	 of	 school	 violence	 has	 a	 negative	 impact	
on	 school	 adjustment12,13.	 Adolescents	 who	 experience	
violence	 in	 school	 experience	 psychological	 distress	
such	 as	 absence,	 avoidance	 of	 club	 activities,	 and	 poor	
academic	 achievement14,	 although	 it	 is	 still	 unclear	
how	 these	 experiences	 affect	 school	 maladjustment.	 In	
addition,	 teens’	 school	 adjustment	 varies	 based	 on	 the	
levels	of	school	violence	they	are	experiencing,	such	as	
the	depth	and	frequency	of	the	violence15;	more	damaging	
violence	 more	 negatively	 affects	 school	 adaptation.	
However,	it	is	clear	that	the	experience	of	school	violence	
has	some	negative	influence	on	school	adjustment.

Adolescents’	stress,	depression,	and	other	negative	
psychological	 factors	 are	 also	 important	 influences	 on	
their	school	adaptation.	One	study	found	that	adolescents’	
greatest	 stressors	 were	 academic	 problems	 and	 that	
male	students	showed	worse	effects	than	did	females16. 
Although	 general	 stress	 has	 been	 reported	 to	 have	 a	
negative	impact	on	school	adjustment17,	Park18	indicates	
that	 appropriate	 stress	 can	 be	 a	 positive	 influence	 on	
life.	 In	 contrast,	 depression,	 the	 experience	 of	 serious	
unhappiness,	can	cause	a	variety	of	cognitive,	emotional,	
and	 physical	 symptoms19.	 In	 particular,	 depression	 in	
adolescents	has	a	direct	impact	on	social	competence	and	
interpersonal	relationships,	resulting	in	maladjustment	in	
academic	 performance	 and	 interpersonal	 relationships,	
which	negatively	affect	school	adjustment20.

These	 findings	 make	 it	 clear	 that	 adolescents’	
adaptation	 to	 school	 is	 significant	 based	 on	 their	
personal	 characteristics,	 family	 backgrounds,	 school	
violence,	and	negative	emotional	symptoms.	However,	
the	majority	of	studies	to	date	have	revealed	fragmented	
relationships	between	school	adaptation	and	the	variables	
of	 interest,	 and	 few	 studies	 have	 been	 interested	 in	
mediating	effects.	In	addition,	research	on	the	influence	
of	variables	of	interest	by	subdividing	school	adaptation	

according	 to	 subjects	 has	 been	 extremely	 rare.	
Therefore,	this	study	attempted	to	grasp	the	influence	of	
each	variable	by	dividing	school	adaptation	into	teacher	
and	 peer	 relationships,	 students’	 two	 primary	 types	 of	
interpersonal	relationships.

To	achieve	this	goal,	the	following	research	questions	
were	 proposed.	 First,	 what	 are	 the	 characteristics	 of	
adolescents’	 teacher	 and	 peer	 relationships	 according	
to	 the	 students’	 general	 characteristics?	 Second,	 what	
variables	affect	these	teacher	and	peer	relationships?

METHOD

Study subjects: The	 subjects	 of	 the	 study	 were	 905	
middle	 and	 high	 school	 students	 who	 were	 collected	
through	convenience	sampling	in	City	D	in	Chungnam.	
There	were	425	male	students	(47.2%)	and	476	females	
(52.8%),	 with	 451	 students	 (49.8%)	 in	 middle	 school	
and	454	(50.2%)	in	high	school;	the	students’	mean	age	
was	15.07	years	(SD	=	1.61;	range:	13	to	19).	By	family	
type,	753	students	(83.9%),	lived	with	both	parents,	96	
(10.7%)	lived	with	single	parents,	and	48	(5.4%)	lived	
with	 their	 grandparents	 or	 others.	 By	 family	 income,	
292	(32.8%)	reported	the	highest	incomes,	483	(54.2%)	
reported	 middle-income	 families,	 and	 116	 (13.0%)	
reported	being	low	income.

RESEARCH TOOLS

School violence damage: To	assess	school	violence	and	
its	 effects,	 this	 study	used	 a	 seven-item	 scale	 that	 had	
been	developed	by	Cho21	and	revised	by	the	researcher.	
The	 scale	 consisted	 of	 questions	 related	 to	 language	
violence,	 physical	 violence,	 money	 laundering,	
bullying,	coercion,	sexual	violence,	and	cyber	violence,	
and	all	were	rated	on	a	five-point	Likert	scale	where	1	
=	”not	at	all”	and	5	=	“always”;	higher	scores	indicated	
greater	 school	 violence,	 and	 the	 scale’s	 reliability	was	
Cronbach’s	α	=	.867.

Stress: Stress	was	measured	using	a	Korean	version	of	
the	 Brief	 Encounter	 Psychological	 Instrument22.	 This	
scale	is	composed	of	five	items	such	as		“I	have	felt	that	
it	is	hard	to	bear	mentally	or	physically”	and	“I	have	felt	
frustrated	when	I	try	to	live	according	to	my	life	beliefs,”	
and	these	items	are	also	rated	on	a	five-point	Likert	scale	
that	 ranges	 from	1	=	 “never”	 to	 5	=	 “always.”	 In	 this	
study,	the	Cronbach’s	α	for	the	scale	was	.879.
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Depression: This	study	used	the	depression	subscale	of	
the	Symptom	Checklist	90,	with	a	 scale	 supplemented	
by	Choi23.	This	scale	consists	of	a	total	of	10	items	such	
as	“Do	not	worry	too	much	about	what	you	do	not	have	
to	worry	about.”	The	items	rated	on	a	five-point	Likert	
scale	where	0	=	“not	at	all”	to	4	=	“extremely.”	In	this	
study,	the	reliability	of	the	scale	was	.926.

School adaptation: School	life	adaptation	was	measured	
using	 Kim’	 school	 adaptation	 scale24,	 specifically,	 the	
teacher	 relationship	 and	 peer	 relationship	 sub–factors.	
Both	subscales	use	five	items	rated	on	a	five-point	Likert	
scale	that	ranges	from	“Not	at	all”	to	“Very	satisfied.”	In	
this	study,	Cronbach’s	α	for	the	full	scale	=	.836,	teacher	
relationship	=	.726,	and	peer	relationship	=	.709.

Other variables: The	study	also	measured	demographic	
and	 other	 variables	 such	 as	 gender,	 age,	 school	 level,	
family	type,	and	family	income.

Data analysis: For	 data	 analysis,	 SPSS	 PC	 +	 Win.	
23.0	 program	 was	 used.	 Frequency	 analysis	 was	
used	 to	 examine	 the	 students’	 general	 characteristics,	
t-test	 and	 ANOVA	 were	 used	 to	 test	 differences	 in	
school	 adaptation	 according	 to	 general	 characteristics,	
correlation	 analysis	 was	 used	 to	 identify	 correlations	
between	 major	 variables,	 and	 hierarchical	 regression	
analysis	was	used	to	compare	the	influence	of	the	major	
variables	on	school	adjustment.

RESULTS AND DISCUSSION

School adaptation according to general 
characteristics: Table	1	shows	the	differences	in	school	
adaptation	(teacher	relationships	and	peer	relationships)	
by	 the	students’	general	characteristics.	By	gender,	 the	
female	 students	 reported	 better	 teacher	 relationships	
than	 did	 the	 male	 students	 (t	 =	 -2.521,	 p	 <	 .05),	 but	
there	were	no	statistically	significant	differences	in	peer	
relationships	 (t	 =	 .376,	 p	 =	 .707).	There	were	 also	 no	
significant	differences	between	teacher	(t	=	-.	983,	p	=	
.326)	and	peer	relationships	(t	=	.951,	p	=	.342).	However,	

there	 were	 differences	 by	 family	 type.	 Specifically,	
students	who	reported	living	with	both	parents	reported	
better	teacher	relationships	(F	=	4.159,	p	<	.05)	and	peer	
relationships	(F	=	7.859,	p	<	.001)	than	did	students	who	
were	being	raised	by	grandparents	or	others.	Finally,	by	
family	 income,	 students	 from	 higher-income	 families	
reported	 better	 teacher	 relationships	 than	 did	 middle-
income	 students	 (F	 =	 4.175	 p	 <	 .05)	 and	 better	 peer	
relationships	(F	=	17.481,	p	<	.001)	than	either	middle-	
or	lower-income	students,	in	that	order.

These	 results	 are	 in	 agreement	with	most	 previous	
studies,	 which	 have	 found	 that	 parents	 with	 greater	
economic	 resources	 have	 adolescents	with	 significantly	
higher	 academic	 achievement	 than	 adolescents	 from	
poorer	 families25.	 This	 is	 because	 parents	 with	 more	
economic	 resources	 can	 afford	 to	 invest	 more	 in	
their	 children’s	 education	 and	 create	 stable	 academic	
environments	for	them.	Thus,	it	is	clear	that	the	household	
income	level	has	a	positive	effect	on	school	adjustment.

Some	 of	 these	 results	 are	 inconsistent	 with	 those	
from	 Choi26	 and	 Yeom27,	 which	 found	 that	 boys	 had	
better	 teacher	 and	 parent	 relationships	 and	 female	
students	 reported	 better	 peer	 relationships	 than	 boys.	
Therefore,	 it	 is	 clear	 that	 the	 relationships	 between	
school	 adaptation	 patterns	 and	 students’	 genders	 will	
vary	by	their	individual	circumstances.

School	 adaptation	 also	 differed	 by	 family	 type.	
Adolescents	 of	 single	 parents	 experience	 depression,	
anxiety,	and	delinquency28,	which	again	has	a	negative	
impact	 on	 their	 academic	 performance	 and	 eventually	
leads	to	poor	school	adjustment29.	Children	being	raised	
in	 grandparent-grandchildren	 families	 have	 also	 been	
found	 to	 have	 problems	 with	 social	 adjustment	 and	
to	 have	 serious	 problems	 in	 cognitive	 ability,	 social	
communication,	 and	 self-esteem30.	 In	 short,	 compared	
with	 children	 being	 raised	 by	 two	 parents,	 teens	 in	
single-parent	 and	 grandparent-grandchildren	 families	
show	relatively	poorer	school	adaptation,	and	the	results	
of	this	study	are	consistent	with	these	findings.

Table 1: School adaptation according to general characteristics
N = 905

Frequency
Teacher relationship peer relationship

M(SD) t/F (Duncan) M(SD) t/F (Duncan)

Gender
Male 424 3.39(	.75)

-2.521*
3.80(	.71)

.376	(p	=	.707)
Female 476 3.52(	.75) 3.78(	.68)
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School	
level

Middle	school 450 3.43(	.77)
-.983	(p=.326)

3.81(	.70)
.951	(p=.342)

High	school 454 3.48(	.73) 3.76(	.69)

Family	
type

Both	parents 752 3.49(	.74)
4.159*

A 3.83(	.68)
7.859***

A
Single	parent 96 3.33(	.87) AB 3.66(	.72) AB

Grandparent-grand	child 48 3.24(	.62) B 3.47(	.78) B

Family	
income	
level

High 291 3.55(	.74)
4.175*

A 3.96(	.68)
17.481***

A
Middle 483 3.39(	.71) B 3.74(	.65) B
Low 116 3.48(	.91) AB 3.56(	.81) C

*	p<.05,	***	p<.001

Correlation Analysis of the Main Variables: The	correlation	analysis	results	for	the	main	variables	are	presented	in	
Table 2,	and	school	violence,	stress,	and	depression	were	positively	correlated	with	each	other;	these	three	variables	
also	showed	negative	correlations	with	both	teacher	and	peer	relationships.	Among	them,	the	correlation	between	
stress	and	depression	showed	the	highest	coefficient	(r	=	.704,	p	<	.01),	followed	by	that	between	teacher	and	peer	
relationships	(r	=	.597,	p	<.01),	and	depression	and	peer	relationships	(r	=	-.	439,	p	<.01).	The	overall	correlation	
coefficients	ranged	from	.704	to	-052,	and	it	was	determined	that	there	was	no	multicollinearity	or	heterogeneity.

Overall,	these	results	are	consistent	with	findings	from	most	previous	studies12,13,14,15,16,17.	Therefore,	in	order	to	
promote	adolescents’	adaptation	to	school,	it	is	necessary	to	implement	and	enforce	violence	prevention	in	schools,	
countermeasures	against	stress,	and	programs	to	reduce	depression.

Table 2: Correlation coefficients between major variables

1. 2. 3. 4. 5
1.	School	violence	damage 1

2.	Stress .156** 1
3.	Depression .237** .704** 1

School	
adaptation

4.	Teacher	relationship -.204** -.052 -.242** 1
5.	Peer	relationship -.363** -.209** -.439** .597** 1
M 1.18 2.85 2.38 3.45 3.79
SD .36 .99 .86 .75 .69

**	P<.01

Variables that Affect School Adaptation: School	
adaptation	 was	 divided	 into	 teacher	 relationships	
and	 peer	 relationships	 for	 purposes	 of	 establishing	
the	 impacts	 of	 the	 different	 variables.	 The	 first	 stage	
included	 general	 characteristics	 such	 as	 gender,	 age,	
school	level,	family	type,	and	family	income,	the	second	
stage	 included	 school	 violence	 damage,	 and	 the	 third	
stage	included	stress	and	depression	as	negative	school	
adjustment	 variables.	 Hierarchical	 regression	 analysis	
was	then	conducted

Factors that Affected Teacher Relationships: Table	 3	
shows	the	results	of	the	hierarchical	regression	analysis	of	

the	variables	related	to	adolescents’	teacher	relationships;	
the	 teens’	 general	 characteristics	 accounted	 for	 1.7%	
of	 their	 teacher	 relationships.	 School	 violence	 damage	
increased	 the	 overall	 explanatory	 power	 by	 3.7%,	 and	
stress	 and	 depression	 increased	 the	 explanatory	 power	
by	7.6%.	The	eight	variables	included	in	the	hierarchical	
regression	analysis	of	all	three	stages	explained	13.0%	of	
adolescents’	school	adaptation	measured	as	their	teacher	
relationships.	Among	the	eight	variables,	depression	was	
the	most	influential	(β	=	-.	397),	followed	by	stress	(β	=	
.221),	school	violence	damage	(β	=	-.	130)	and	gender	(β	
=	.114).	In	other	words,	it	was	confirmed	that	adolescents’	
depression	(low),	stress	(high),	school	violence	(low),	and	
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gender	 (female)	 positively	 affected	 the	 students’	 school	
adaptation	 as	 measured	 by	 their	 teacher	 relationships.	

However,	 age,	 school	 level,	 family	 type,	 and	 family	
income	were	not	influential	in	the	final	model.

Table 3: Variables Influencing Adolescent Teacher Relationships
N = 905

Teacher Relationships of Adolescents
B (β) B (β) B (β)

Step 1: General characteristics
Gender	(1	=	female) .119	(	.079)* .095(	.063) .172	(	.114)**

Age -.002	(-.004) .012(	.025) .008	(	.017)
School	level	(1	=	High	school) .037	(	.025) -.021(-.014) .019	(	.013)
Family	type	(1	=	Both	parents) .132	(	.064) .130(	.063) .100	(	.049)

Family	income	level .070	(	.060) .062(	.054) .042	(	.036)
Step 2: School violence damage -.414	(-.196)*** -.275	(-.130)***

Step 3: School maladjustment
Stress .169	(	.221)***

Depression -.346	(-.397)***
F 2.936 8.258 16.198

R2	change .017* .037*** .076***
R2 .017* .054*** .130***

*	p<.05,	**	P<.01,	***	p<.001

Factors that Affected Peer Relationships:	Table	4	shows	 the	results	of	 the	hierarchical	 regression	analysis	of	 the	
variables	related	to	peer	relationships,	and	the	teens’	general	characteristics	accounted	for	4.5%	of	these	relationships.	
School	violence	increased	the	overall	explanatory	power	by	13.1%,	and	stress	and	depression	increased	the	overall	
explanatory	 power	 by	 13.7%;	 the	 eight	 variables	 included	 in	 all	 three	 stages	 of	 the	 analysis	 explained	 31.3%	 of	
adolescents’	school	adaptation	as	assessed	by	their	peer	relationships.	Among	the	eight,	depression	had	the	greatest	
influence	(β	=	-.	502),	followed	by	school	violence	damage	(β	=	-.	265),	stress	(β	=	.183),	and	family	income	(β	=	.138)	
Β	=	.060).	In	the	case	of	peer	relationships,	depression	(low),	school	violence	(low),	stress	(high),	family	income	(high),	
and	family	type	(both	parents)	positively	affected	the	adolescents’	school	adaptation	as	rated	by	their	peer	relationships.

Table 4: Variables Influencing Adolescent Peer Relationships
N = 905

Peer Relationships of Adolescents
B (β) B (β) B (β)

Step 1: General characteristics
Gender	(1	=	female) -.010	(-.007) -.051	(-.037) .061	(	.044)

Age .001	(	.002) .025	(	.056) .021	(	.048)
School	level	(1	=	High	school) -.002	(-.002) -.103	(-.074) -.042	(-.030)
Family	type	(1	=	Both	parents) .147	(	.077)* .144	(	.076)* .114	(	.060)*

Family	income	level .196	(	.183)*** .183	(	.171)*** .148	(	.138)***
Step 2: School violence damage -.712	(-.365)*** -.517	(-.265)***

Step 3: School maladjustment
Stress .129	(	.183)***

Depression -.404	(-.502)***
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F 8.235*** 30.767*** 49.335***
R2	change .045*** .131*** .137***

R2 .045*** .176*** .313***

*	p<.05,	***	p<.001

In	the	final	model	in	this	study,	girls	reported	more	
positive	 teacher	 relationships	 than	 did	 boys;	 female	
students	are	generally	more	receptive	to	given	situations	
than	are	male	students31.	In	contrast,	for	peer	relationships,	
family	type	and	income	were	significant	variables,	which	
is	consistent	with	previous	research	findings	that	family	
structure32	and	parents’	socioeconomic	status10,11	heavily	
influence	 children’s	 peer	 relationships.	 Therefore,	 to	
improve	 adolescents’	 overall	 adaptation	 to	 school,	
different	approaches	are	needed	based	on	their	genders	
and	 their	 family	 environments,	 including	 alternative	
programs	and	school	policies.

Stress	was	found	to	have	a	positive	effect	on	school	
adjustment,	which	was	not	consistent	with	most	previous	
findings	on	the	relationship16,17.	However,	those	who	feel	
a	sense	of	community	and	enjoy	intimate	relationships	
with	 others	 are	 more	 likely	 to	 be	 satisfied	 with	 life	
even	if	they	experience	stress,	and	“positive”	stress	can	
positively	affect	school	adaptation18.	As	such,	to	improve	
students’	adaptation	to	school,	alternative	strategies	are	
also	 needed	 that	 are	 grounded	 in	 students’	 individual	
circumstances,	 including	 institutional	 support	 to	 help	
students	cope	flexibly.

CONCLUSION

This	 study	draws	 the	 following	conclusions.	First,	
female	students	reported	better	teacher	relationships	than	
did	male	 students,	 but	 there	was	 no	 gender	 difference	
in	 school	 adaptation.	 Second,	 the	 correlation	 analysis	
showed	that	negative	experiences	and	emotions	such	as	
school	 violence,	 stress,	 and	 depression	 in	 adolescents	
negatively	affected	their	school	adaptation.	Third,	stress	
had	a	positive	effect	on	school	adaptation.

Finally,	 based	 on	 the	 limitations	 of	 this	 study,	
suggestions	 for	 future	 research	 are	 as	 follows.	 First,	
the	 subjects	 of	 this	 study	 were	 limited	 to	 students	 in	
City	 D	 in	 Chungnam,	 and	 thus	 future	 studies	 should	
expand	 to	 target	 students	 nationwide.	 Second,	 the	
negative	variables	of	adolescents’	 adaptation	 to	 school	
were	 selected	 based	 on	 previous	 studies,	 but	 other	

studies	report	on	variables	that	have	a	positive	effect	on	
school	 adaptation;	 thus,	 future	 studies	 should	 attempt	
to	integrate	comparisons	of	these	positive	and	negative	
factors.	Third,	in	this	study,	stress	was	found	to	have	a	
positive	 effect	 on	 school	 adjustment,	 previous	 studies	
show	 that	 the	 results	 vary	 according	 to	 the	 degree	 of	
stress.	Therefore,	future	studies	should	look	individually	
at	the	effects	of	the	extent	and	depth	of	stress.

Despite	 these	 limitations,	 this	 study	 divided	
school	 adaptation	 into	 interpersonal	 relationships	with	
both	 teachers	 and	 peers	 and	 compared	 the	 variables	
that	 negatively	 affected	 school	 adaptation	 based	 on	
these	 relationships.	 The	 study’s	 findings	 provide	 a	
theoretical	 foundation	 for	promoting	school	adaptation	
among	adolescents	and	suggest	institutional	and	policy	
implications.
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ABSTRACT

This	study	aims	to	identify	characteristics	of	mobile	advertising	to	determine	mobile	device	users’	motivation	
to	 accept	 mobile	 advertising,	 including	 timeliness,	 localization,	 personalization,	 innovativeness,	 and	
enjoyment.	This	study	adopted	a	subjectivity	research	approach	using	Q	methodology	to	identify	college	
students’	perception.	Final	P	 samples	 consist	of	40	 students.	Depth	 interview	and	content	 analysis	were	
used	 for	 developing	Q	 statement	with	 34	 items.	The	 34	Q	 statements	 answered	 by	 40	 P	 samples	were	
analyzed	using	PQMethod	2.35.	After	running	of	principal	component	analysis	and	rotation,	four	factors	
were	derived:	stall-oriented	type,	 information-oriented	type,	 indifferent	 type,	and	curiosity-oriented	type.	
To	interpret	 the	 typological	characteristics	of	each	group,	 this	study	examined	more	detailed	consumers’	
motivation	 perception	 criteria	 about	 tendency	 of	 mobile	 device	 usage.	 Measures	 about	 users’	 usage	
motivation	including	the	usage	purpose	of	mobile	device,	preference	of	personalized	mobile	advertisement,	
motivation	of	using	mobile	device	and	lifestyle	characteristics	of	users	are	treated.	This	study	advanced	the	
level	of	research	horizon	by	identifying	perceived	segmentation	of	mobile	advertising	in	a	subjectivity	way.

Keywords: Mobile advertising; Subjective study; Perception segmentation; College students; Q methodology

Corresponding Author:
Bong-Gyu	Park
Professor
Department	of	Hotel	&	Convention	Management
Dong-Eui	University,	Korea
Email:	bgpark@deu.ac.kr

INTRODUCTION

Popular	 use	 of	 mobile	 devices	 with	 rapid	
technological	advancement	has	created	a	new	advertising	
channel1.	 Mobile	 devices	 are	 playing	 an	 increasingly	
important	role	in	the	everyday	lives	of	millions	of	people	
worldwide.	 In	 addition,	 mobile	 devices	 are	 highly	
individualized	 and	 important	 personal	 communication	
tools2	and	their	unique	feature	is	their	ability	to	support	
location-based	 and	 timely	 applications.	 This	 indicates	
that	mobile	devices	allow	marketers	to	reach	consumers	
more	 directly	 and	 constantly.	 Marketers	 have	 new	
opportunities	for	targeting	their	advertisements	because	
consumers	use	 their	mobile	devices	 to	enjoy	a	host	of	
activities	including	talking	or	messaging.

Mobile	advertising	is	defined	as	the	set	of	activities	
that	enable	companies	to	communicate	to	their	customers	
in	 interactive	 ways	 by	 means	 of	 mobile	 devices.	
Thus	mobile	devices	play	 an	 important	 role	 in	mobile	
advertising	because	of	mobile	devices’	capacity	to	users	
by	both	location	and	time3.

Mobile	 devices	 as	 a	 mobile	 advertising	 channel	
provide	 distinct	 advantages	 over	 the	 internet.	
Technologies	of	mobile	devices	can	track	users’	locations	
precisely,	 are	 portable	 with	 accompanying	 owners.	
Thus,	mobile	advertising	is	 likely	to	be	the	timely	and	
relevant.	These	trends	have	made	the	mobile	advertising	
as	an	interesting	research	area	in	recent	years.	The	extant	
study	shows	that	consumers	sometimes	reveal	negative	
attitudes	 toward	mobile	 advertising	 and	 hardly	 accept	
mobile	advertisements4.

This	study	is	unique	from	other	past	studies	in	the	
following	 aspects.	 Researchers	 have	 applied	 multiple	
theories	 to	 examine	 effecting	 factors	 to	 influence	
consumers’	 attitude	 toward	 mobile	 advertising	 These	
factors	 include	 credibility,	 irritation,	 entertainment,	
information	 preference,	 personalization,	 and	
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localization5,6,7.	 However,	 the	 extant	 study	 has	 missed	
a	 key	 question:	 What	 factors	 motivate	 consumers	 to	
accept	and	use	mobile	advertising?

In	this	study	motivation	theory	has	been	applied	to	
explain	consumers’	usage	motivation	of	mobile	devices	
toward	mobile	adverting9.	Owing	to	motivation	theory,	
users	 accept	 a	 new	 information	 technology	 because	
they	 perceive	 the	 possibility	 of	 obtaining	 utility	 and	
enjoyment8,9.	 This	 study	 adopts	 motivation	 theory	 to	
examine	mobile	device	users’	perceived	attitudes	toward	
mobile	 advertising	 in	 a	 subjectivity	 way.	 Specifically,	
the	research	question	of	this	study	is	 to	categorize	and	
identify	related	factors	of	perceived	motivations	toward	
mobile	advertising	using	Q	methodology.	In	the	mobile	
advertising	 area,	 Q	 methodology	 can	 compromise	
the	 limits	 of	 the	 quantitative	 perspective	 of	 mobile	
advertising	segmentation	study.

This	 study	 aims	 to	 identify	 and	 classify	 important	
characteristics	 of	 mobile	 advertising	 to	 determine	
mobile	 device	 users’	 motivation	 to	 accept	 and	 favor	
mobile	 advertising,	 including	 timeliness,	 localization,	
personalization,	innovativeness,	and	enjoyment.

With	the	rapid	advancement	of	technology,	mobile	
devices	have	had	distinct	 technical	advantages	such	as	
spatial	and	temporal	skillful	guides,	which	make	mobile	
advertising	more	acceptable	for	mobile	users.

Timeliness	is	defined	as	users’	asserted	value	form	
efficient	 and	 timely	 mobile	 device	 delivery.	 Mobile	
technology’s	capability	to	target	by	time	allows	marketers	
to	 communicate	 with	 consumers	 through	 messages	
delivered	at	the	optimal	moment10.	Thus	timeliness	is	a	
key	factor	that	enables	firms	to	present	the	right	mobile	
advertisement	at	the	right	time	to	meet	a	user’s	need.

Localization	means	 that	 advertisers	 offer	 location-
based	 products	 or	 services	 that	 are	 relevant	 to	 certain	
places.	GPS	enabled	mobile	devices	for	marketing	firms	
to	 target	by	 location.	Researches	have	 emphasized	 the	
importance	of	 location	 targeting	 in	mobile	advertising,	
suggesting	 that	 geographical	 targeting	 can	 increase	
customer	responses7,11. 

Personalization	 is	 defined	 as	 the	 degree	 to	 which	
the	advertising	message	is	customized	to	reflect	a	user’s	
preferences,	 needs,	 lifestyle,	 and	 specific	 cultural	 and	
location	 features.	 Marketers	 can	 collect	 information	

about	customers’	preferences	and	use	their	feedback	to	
customize	their	offerings	to	improve	the	firm’s	products	
and	 services12.	This	 enables	 firms	 to	 reach	 their	 target	
consumers	 in	 a	 personalized	 way	 and	 thus	 strengthen	
their	relationships	with	customers.

Innovativeness	 is	 defined	 as	 the	 degree	 to	 which	
consumers	 are	 accepted	 to	 new	products	 and	 services. 
Because	 seeking	 novelty	 is	 part	 of	 people’s	 nature,	
innovativeness	 is	 a	 motivation	 to	 adopt	 of	 new	
technologies13.

Enjoyment	means	 the	 extent	 to	which	 the	 activity	
of	 using	 a	 product	 is	 perceived	 to	 be	 enjoyable	 in	 its	
own	 right.	 Because	 pursuing	 enjoyment	 is	 a	 basic	
human	 desire,	 enjoyment	 can	 arouse	 users’	 interest	 in	
the	 advertised	 product14.	 Thus	 perceived	 enjoyment	
motivates	 consumers	 to	 accept	 advertisements	 for	
fun	 through	 advertise	 messages	 to	 be	 concise	 and	
entertainment	to	create	enjoyment	among	users.

MATERIALS AND METHOD

Q	 methodology	 was	 employed	 toward	 users’	
motivation	of	mobile	advertising.	This	study	was	carried	
out	with	college	students	at	a	university	in	Busan,	South	
Korea	during	fall	semester	of	the	2016.	Q	statement	sets	
with	 34	 items	 were	 prepared	 and	 administered	 to	 the	
student	(P	sample).	The	process	took	20	to	30	minutes	
for	each	student.	The	students	were	firstly	requested	to	
classify	 the	Q	statements	 into	‘positive’,	 ‘neutral’,	and	
‘negative’.	Afterwards,	they	were	asked	to	classify	them	
based	upon	-4	to	+4	grading	according	to	the	Q	method	
scale	form	using	the	forced	distribution	method.	A	total	
of	46	students’	participation	are	in	the	process.	Because	
of	missing	data	 from	6	 students,	Final	Q	analysis	was	
conducted	for	40	students	with	17	males	and	23	females.

Depth	 interview	 and	 content	 analysis	 were	 used	
for	 developing	 Q	 statements.	 First,	 through	 interview	
50	 statements	 with	 same	 numbers	 of	 agreeable	 and	
disagreeable	 statements	 were	 generated.	 Then,	 the	
responses	 given	 by	 6	 mobile	 advertising	 specialists	
were	coded.	Code	similarity	rate	was	found	to	be	0.89.	
Codes	 were	 combined	 under	 relevant	 categories.	 This	
study	employed	6	characteristics	of	perceived	attitudes	
toward	 mobile	 advertising:	 timeliness,	 localization,	
personalization,	innovativeness,	and	enjoyment.
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RESULTS

The	 34	 Q	 statements	 answered	 by	 40	 P	 samples	
were	 coded	 and	 processed	 using	 PQMethod	 2.35	
software.	Table	1	shows	the	factor	results	of	40	students	
of	the	sample.	Principal	component	analysis	and	rotation	
indicated	that	40	participants	grouped	under	four	factors.	
15	 respondents	grouped	under	 the	first	 factor	 (type	1),	
9	 under	 the	 second	 factor	 (type	 2),	 8	 under	 the	 third	
factor	 (type	3),	 and	8	under	 the	 fourth	 factor	 (type	4).	
All	participants	grouped	under	a	single	dimension	may	

be	implying	that	it	is	a	common	ground	of	similarity	of	
the	group.

Factor	 analysis	 and	 varimax	 rotation	 identified	
a	majority	 cluster	 (type	 1)	 that	 accounted	 for	 21%	 of	
the	variance	with	 an	Eigen	value	of	8.5258,	 as	 shown	
Table	1.	A	second	cluster	(type	2)	accounted	for	11%	of	
variance	and	Eigen	value	of	4.3883.	A	third	cluster	(type	
3)	 and	 a	 fourth	 cluster	 (type	4)	 accounted	 for	8%	and	
7%	of	variances	and	Eigen	values	of	3.2640	and	2.9976	
respectively.

Table 1: Eigen-values and Explained Variance between Factors

Type 1 Type 2 Type 3 Type 4
Eigen-values 8.5258 4.3886 3.2640 2.9976

Explained	variance	(%) 21 11 8 7
Cumulative	explained	variance	(%) 21 32 40 47

#	of	p	samples 15 9 8 8

As	shown	in	Table	2,	the	results	present	the	items	and	
Z-scores	>	±1.00	for	type	1.	The	items	were	listed	based	
on	 the	 degrees	 to	 which	 15	 students	 grouping	 type	 1	
attached	importance	to	them.	The	6	items	characterizing	
the	type	1	show	that	15	students	have	positive	perceptions	
toward	 mobile	 advertising	 whereas	 the	 other	 5	 items	
involve	negative	perceptions.	This	 ‘stall-oriented	 type’	
shows	 that	 the	 exceptional	 features	 of	 respondents	
perceived	 positively	 mobile	 device	 toward	 mobile	
advertising	are	considered	as	practical	user	tools	to	look	
for	latest	product	and	service	information	(z	=	1.700),	to	
get	a	discount	(z	=	1.603),	to	look	for	interested	product	
or	service	(z	=	1.525),	to	buy	cheap	(z	=	1.489),	and	to	
buy	a	specific	product	online	(z	=	1.233).	On	the	other	
hand,	negative	perception	characteristics	are	recognized	
because	it	just	has	an	ad	(z	=	-1.871),	recommends	just	
by	 celebrities	 on	 SNS	 (z	 =	 -1.603),	 and	 contains	AR	
advertisements	(z	=	-1.104).	Thus	the	major	interest	of	
this	type	is	a	practical	aspect	to	usage	motivation	toward	
mobile	advertising.

Table 2: Representative Q Samples of Type 1 (Stall-
oriented Type)

 No Statements Z-score

4 Look	for	the	latest	product	and	
service	information. 1.700

7 Look	to	get	a	discount. 1.603

6 Only	see	it	when	I	am	interested	in	a	
product	or	service. 1.525

Conted…

5 Look	to	buy	cheap. 1.489

1 Look	for	product	and	service	
information. 1.481

3 Look	to	buy	a	specific	product	
online. 1.233

20 AR	advertisements	are	interesting	
and	interesting. -1.104

14 Look	not	to	be	left	behind. -1.221

31 Have	no	dislike	toward	receiving	
SNS	ad. -1.546

29 Ads	by	celebrities	on	SNS	have	
familiarity	and	curiosity. -1.603

24 Look	because	it	just	has	an	ad. -1.871

Table	3	presents	the	items	and	Z-scores	>	±1.00	for 
type	 2. The	 items	were	 listed	 based	 on	 the	 degrees	 to	
which	9	 students	grouping	 type	2	attached	 importance	
to	them.	The	7	items	characterizing	the	type	2	show	that	
9	 students	 have	 positive	 perceptions	 regarding	mobile	
advertising	whereas	the	other	5	items	involve	negative	
perceptions.	 This	 ‘information-oriented	 type’	 shows	
that	 respondents’	 positive	 perception	 toward	 mobile	
advertising	 considers	 owing	 to	 receive	 prizes	 and	
presents	 (z	 =	 1.806),	 to	 look	 ad	 graphics	 (z	 =	 1.803),	
to	buy	cheap	(z	=	1.378),	to	look	for	curiosity	about	the	
product	(z	=	1.236),	and	to	listen	to	the	music	in	the	ad	
(z	=	1.151).	For	negative	perception,	the	items	involve	
looking	 ad	 at	 the	desired	 time	 (z	=	 -1.576),	 using	QR	
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code	 (z	 =	 -1.414),	 and	 using	 location-based	 map	 ads	
with	 a	 banner	 (z	=	 -1.157).	 For	 this	 type,	 the	 primary	
motivation	 for	 using	 information-oriented	 mobile	
advertising	 is	 to	 seek	 product	 information	 collection	
rather	than	curiosity	and	readiness.

Table 3: Representative Q Samples of Type 2 
(Information-oriented type)

No. Statements Z-score

8 Look	it	because	I	can	receive	prizes	
and	presents. 1.806

30 Look	because	of	ad	graphics	look	
great. 1.803

5 Look	to	buy	cheap. 1.378

23 Look	for	curiosity	about	the	
product. 1.236

2 Look	with	the	ad	for	10	seconds	
inevitably	to	see	the	video. 1.205

33 I	look	to	listen	to	the	music	in	the	
ad. 1.151

6 I	only	look	when	I	am	interested	in	
a	product	or	service. 1.120

28 Think	that	it	is	useful	to	use	mobile	
location-based	ad. -1.102

27 Think	that	superior	features	are	an	
attractive	element. -1.148

16 Think	that	location-based	map	ads	
are	practical. -1.157

26 QR	code	is	an	attractive	ad	to	enjoy	
with	smart	mobile. -1.414

10 Look	the	ad	at	the	desired	time. -1.576

As	shown	 in	Table	4,	 the	 results	present	 the	 items	
and	 Z-scores	 >	 ±1.00	 for	 type	 3. The	 4	 items	 under	
type	 3	 characterizing	 the	 type	 3	 show	 that	 8	 students	
have	 positive	 perceptions	 of	 use	 motivation	 toward	
mobile	 advertising	 whereas	 the	 other	 4	 items	 involve	
negative	 perceptions.	 This	 ‘indifferent	 type’	 shows	
that	respondents’	perception	toward	mobile	advertising	
is	 not	 interested	 to	 mobile	 advertisements.	 They	 are	
interested	 in	 just	 using	 smart	 device	 (z	 =	 2.452),	 but	
they	are	insensitive	toward	mobile	advertisements	(z	=	
-1.976).	For	this	type,	the	main	reason	for	using	mobile	
advertising	 is	 that	 it	 is	 distant	 from	 the	 practical	 side	
such	as	information	gathering,	and	there	is	no	interest	in	
curiosity	or	fun.

Table 4: Representative Q Samples of Type 3 
(Indifferent type)

No Statements Z-score

2 Look	 with	 the	 ad	 for	 10	 seconds	
inevitably	to	see	the	video. 2.452

17 It’s	 convenient	 to	 use	 smartphones	
for	mobile	shopping. 2.063

27 Superior	quality	and	features	are	an	
attractive	element. 1.473

24 Look	because	it	just	has	an	ad. 1.472
14 Look	not	to	be	left	behind. -1.263
10 Look	the	ad	at	the	desired	time. -1.609

13 Look	because	of	advice	from	friends	
around	me. -1.628

12 Look	because	I	can	beat	time. -1.976

Table	5	presents	the	items	and	Z-scores	>	±1.00	for 
type	4. The	5	items	characterizing	the	type	4	show	that	
8	 students	 have	 positive	 perceptions	 regarding	mobile	
advertising	whereas	the	other	4	items	involve	negative	
perceptions.	 This	 ‘curiosity-oriented	 type’	 shows	 that	
respondents’	 perception	 toward	 mobile	 advertising	 is	
mainly	focused	to	enjoyment.	They	use	smart	device	for	
fun	(z	=	2.261),	curiosity	(z	=	1.361),	superior	quality	and	
features	(z	=	1.240),	and	also	product/service	information	
(z	=	1.196).	This	type’s	the	primary	motivation	for	using	
mobile	 advertising	 is	 to	 satisfy	 curiosity	 rather	 than	
collecting	 information	 or	 maintaining	 social	 relations	
through	mobile	advertising.

 Table 5: Representative Q Samples of Type 4 
(Curiosity-oriented type)

No. Statements Z-score
22 Look	because	it	is	fun. 2.261

23 Look	for	curiosity	about	the	
product. 1.361

6 Only	see	it	when	I	am	interested	in	a	
product	or	service. 1.346

27 Superior	quality	and	features	are	an	
attractive	element. 1.240

1 Look	for	product	and	service	
information. 1.196

21 Look	for	an	ad	that	gives	a	donation	
in	return	for	me. -1.381

10 Look	the	ad	at	the	desired	time. -1.486
24 Look	because	it	just	has	an	ad. -1.746

2 Look	with	the	ad	for	10	seconds	
inevitably	to	see	the	video. -2.691
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CONCLUSION

The	 purpose	 of	 this	 study	 is	 to	 identify	 and	
classify	 students’	 perceived	motivation	 toward	mobile	
advertising	usage	using	Q	methodology	at	a	university	
in	 Busan,	 South	 Korea.	 A	 P	 set	 of	 40	 respondents	
completed	 the	 Q	 sort,	 34	 items	 representing	 the	
theoretical	discourse	on	mobile	advertising	perception.	
Statistical	 analysis	 identified	 four	 clusters	which	were	
named	 as	 stall-oriented	 type,	 information-oriented	
type,	 indifferent	 type,	 and	 curiosity-oriented	 type.	The	
success	 of	 mobile	 advertising,	 which	 is	 characterized	
by	future	interactivity,	will	enable	us	to	predict	that	the	
success	of	mobile	advertising	will	be	greatly	influenced	
by	 the	 superiority	 of	 creativity	 that	 stimulates	 interest	
and	 curiosity	 in	 addition	 to	 the	 essential	 function	 of	
information	transmission.

Through	 mobile	 advertising	 platforms,	 consumers	
will	 actively	 look	 for	 their	 desired	 advertised	 products	
and	services.	Nowadays	mobile	devices	are	an	important	
channel	 in	 the	mobile	marketing	 success.	Therefore,	 this	
study	 contributes	 to	 the	 mobile	 advertising	 area	 in	 an	
important	way.	This	study	proposed	a	theoretical	outline	by	
identifying	 consumers’	 psychological	 tendencies	 through	
identifying	their	perceived	motivation	using	a	subjectivity	
research	method	instead	of	the	objective	study	in	providing	
a	new	insight	for	mobile	advertising	research.	The	results	
of	this	study	have	academic	and	practical	values.	With	this	
study	 results,	 future	 qualitative	 subjectivity	 studies	 with	
various	smart	devices	can	be	expected	 to	expand	mobile	
advertising	segmentation	research.
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ABSTRACT

Background/Objectives:	The	purpose	of	 this	 study	 is	 to	examine	what	effect	 the	 resource	 input	and	 IP	
productivity	activity	has	on	the	company	value.

Method/Statistical analysis:	 This	 study	 empirically	 analyzed	 the	 effect	 of	 the	 resource	 input(research	
development	cost,	sales	promotion	cost)	on	the	IP	productivity	and	company	value	targeting	the	KOSDAQ-
listed	 companies	 focusing	on	 the	medium	enterprises.	The	 study	was	performed	 in	 accordance	with	 the	
effect	 of	 the	 total	 research	 development	 cost,	 sales	 promotion	 cost,	 accumulated	 patent,	 and	 trademark	
on	the	company	value(market	capitalization)	for	10	years	from	2004	to	2013	targeting	238	medium-sized	
companies	which	were	judged	to	be	midsize	business	based	on	the	midsize	business	confirmation	system	by	
Small	and	Medium	Business	Administration	through	the	filter	such	as	KSIC	and	business	history.

Findings:	The	relation	between	the	research	development	investment,	sales	promotion	cost,	and	corporate	
intellectual	property	right	activity	and	the	increase	in	company	value	was	analyzed	by	verifying	by	means	
of	 the	 intellectual	 property	 right	 activity(patent,	 trademark,	 and	 PCT)	 and	 the	 company	 value(market	
capitalization)	as	a	result	of	the	research	development	cost	and	the	sales	promotion	cost	targeting	midsize	
businesses	listed	on	KOSDAQ	through	this	study,	and	the	empirical	evidence	was	suggested	regarding	if	the	
research	development	activity	influenced	the	usefulness	of	the	company	value.

Improvements/Applications:	 This	 study	 suggested	 a	 plan	 for	 the	 strategic	 resource	 input	 to	 raise	 the	
company	value	while	examining	the	effect	of	the	IP	registration	among	the	corporate	intangible	assets	on	
the	company	value.
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INTRODUCTION

The	 purpose	 of	 this	 study	 is	 to	 explore	 the	 plans	
to	 continue	 the	 technical	 competitiveness	 and	 the	
differentiation	 by	 finding	 the	 proper	 use	 plan	 of	 the	
intellectual	 property	 right	 from	 the	 technical	 resource	
utilization	viewpoint,	and	suggest	the	basic	guide	small	
businesses	 with	 the	 growth	 potential	 can	 use	 when	
constituting	the	efficient	growth	roadmap	in	order	to	set	
the	 proper	 growth	 direction	 following	 the	 company’s	
type	and	condition	and	draw	the	active	countermeasures	

against	 difficulties.	 For	 this,	 the	 linking	 rings	 will	 be	
provided	 for	 the	 phased	 efficient	 growth	 elements,	
management	 efficiency,	 and	 efficacy	 improvement	 of	
small	businesses	by	analyzing	the	relationship	between	
the	 tangible/intangible	 technical	 resource	 competence	
the	companies	retain	and	the	management	performance.

THEORETICAL BACKGROUND AND THE 
STUDY METHOD

Precedent study

Patent performance and company value: The	 effect	
of	 the	 patent	 acquisition	 notice	 on	 the	 company	value	
was	 analyzed	 targeting	 180	 patent	 acquisition	 notices	
in	the	KOSDAQ	market	from	1997	to	2002.	As	for	the	
accumulated	 excessive	 profit	 rate,	 the	 overseas	 patent	
listed	companies	were	higher	 than	 the	domestic	patent	
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listed	companies.	The	overseas	patent	listed	companies	
can	 expand	 the	 market	 more	 quickly	 targeting	 the	
world	 than	 the	 domestic	 patent	 listed	 companies,	 and	
can	reduce	the	patent	dispute	probability	with	overseas	
competitive	 companies	 so	 the	 accumulated	 excessive	
profit	 of	 the	 overseas	 patent	 listed	 companies	 seems	
higher	than	the	domestic	patent	listed	companies	during	
the	period	before	and	after	the	notice	day1.

Seongil	 Jeon·Kise	 Lee(2013)	 analyzed	 the	 relation	
between	 the	 patent	 right	 acquisition	 and	 the	 company	
value,	and	assumed	the	patent	right	acquisition	as	a	result	
of	the	company	research	development	cost	expenditure	to	
analyze	as	 the	effect	on	 the	company	value.	As	a	 result	
of	study,	the	patent	right	acquisition	showed	a	positive(+)	
relation	with	the	company	value	and	the	result	was	equal	
when	 it	 was	 divided	 into	 the	 domestic	 patent	 and	 the	
overseas	patent.	It	was	revealed	the	research	development	
cost	 expenditure	 of	 the	 patent	 right	 acquisition	 group	
more	contributed	to	the	company	value	rise	than	the	group	
which	did	not	so,	and	the	same	expenditure	of	the	group	
which	acquired	the	overseas	patent	not	domestic	one	more	
contributed	to	the	company	value	rise2.

Yeonsik	Ahn(2010)	confirmed	the	number	of	patent	
registration	 targeting	 138	 venture	 companies	 had	 a	
significant	positive(+)	effect	on	the	net	profit	and	sales	
which	were	 the	 company’s	 financial	 performance,	 and	
the	rating	evaluation	meaning	the	patent	value	also	had	a	
positive(+)	effect	on	the	net	profit	and	sales	which	were	
the	financial	performance,	however	it	was	revealed	the	
effect	of	variables	of	the	registered	patent	and	the	patent	
registration	evaluation	on	ROA	was	insignificant3.

Pakes(1985)	 researched	 the	 effect	 of	 the	 research	
development	cost	expenditure	and	the	number	of	patent	
application	 on	 the	 price-earnings	 ratio	 targeting	 120	
companies	from	1968	to	1975.	He	found	out	the	change	
of	the	research	development	cost	and	the	change	of	patent	
right	had	a	significant	positive(+)	effect	on	the	company	
evaluation,	and	if	the	patent	increased,	the	change	of	the	
related	company	value	also	increased4.

Actually	principal	patent	applications	brought	about	
the	sales	increase	of	companies	in	an	interval	of	2~3	years	
beyond	the	results	of	this	horizontal	survey	targeting	the	
patent	sample	of	about	50	German	companies	related	to	
mechanical	engineering5.

Schoneck	 and	 Swanson(2002)	 set	 some	 of	 the	
variables	as	the	number	of	patent	to	suggest	the	business	

profit	rate,	capital	adequacy	ratio,	and	sales	growth	rate	
had	a	positive(+)	effect6.

Coombs	and	Bierly(2006)	set	the	number	of	patent,	
quotation,	 and	 R&D	 intensity	 as	 the	 technical	 ability	
and	 analyzed	 the	 relationship	 between	 the	 technical	
ability	and	the	company	performance	by	means	of	ROS,	
ROA,	ROE,	and	market	value	as	performance	variables	
to	suggest	the	patent	activity	was	not	significant	for	the	
company	performance7.

Marketing activity and management performance: 
While	 the	 lifespan	 of	 technology	 is	 becoming	
shorter	 gradually	 in	 the	 rapidly	 changing	 technical	
environment,	 the	 use	 of	 the	 technical	 resources	 and	
how	to	commercialize	the	technology	and	distribute	in	
the	market	is	becoming	important.	For	this,	companies	
are	 trying	 to	 reinforce	 the	 marketing	 resource	 and	
competence	 more	 and	 more,	 and	 trying	 to	 raise	 the	
market	 power	 by	 using	 the	 advertising	 cost	 or	 sales	
promotion	 expense	 properly	 in	 order	 to	 communicate	
with	consumers(Woongki	Ho,	2013) 8.

Simon	and	Sullivan(1993)	told	the	age	of	the	brand,	
expenditure	of	 advertising	 cost,	 order	 of	market	 entry,	
number	 of	 patent,	 and	 expenditure	 of	 the	 research	
development	expense	could	have	a	positive	effect	on	the	
brand	asset,	and	the	relationship	between	the	advertising	
cost	expenditure	and	the	market	share	was	the	positive(+)	
one9.

Mocnik(2001)	claimed	the	companies	retaining	the	
inherent	asset	would	have	a	 low	liability	ratio	because	
of	 the	 low	security	 capacity	of	 the	 inherent	 asset.	The	
research	development	expense	and	the	advertising	cost	
were	used	as	 the	substitute	for	 the	inherent	asset.	As	a	
result	of	study,	the	inherent	asset	and	the	liability	ratio	
showed	a	negative(-)	relationship.	Therefore,	he	claimed	
the	company’s	inherent	asset	and	capital	structure	had	a	
negative(-)	relation10.

Difference of the precedent study and this study: In	
regard	 of	 the	 difference	 of	 this	 study	 and	 precedent	
study,	first,	the	company	value	was	analyzed	by	using	the	
sales	promotion	expense	and	 the	number	of	 trademark	
registration	 which	 were	 new	 substitutes	 as	 variables	
by	adding	 the	element	not	used	 in	 the	precedent	study	
in	order	 to	 analyze	 the	 company	value.	Second,	while	
most	studies	were	conducted	focusing	on	the	KOSDAQ	
general	 companies	 and	 venture	 companies,	 this	 study	
conducted	 the	 empirical	 analysis	 targeting	 midsize	
businesses.
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This	 study	 verified	 if	 the	 resource	 input	 and	 IP	
production	 were	 involved	 with	 the	 company	 value	 in	
respect	 of	 IP	 production,	 recent	 issue.	Also	 the	 study	
result	 will	 be	 provided	 as	 the	 basic	 material	 of	 the	
theoretical	 evaluation	 study	 on	 IP	 and	 be	 helpful	 for	
people	to	make	a	right	decision	by	letting	them	recognize	
the	 importance	 of	 the	 research	 development	 expense,	
patent,	and	trademark	when	they	invest	in	the	company.

STUDY METHOD

Study subject: The	company	size,	business	kind,	sales,	
number	 of	 employees,	 and	 patent	 activity	 information	
were	collected	targeting	2,505	midsize	businesses	which	
were	confirmed	to	be	midsize	firms	based	on	the	midsize	
business	 confirmation	 system	 by	 Small	 and	 Medium	
Business	 Administration	 until	 the	 end	 of	 December,	
2012	in	order	to	select	the	subject	sample,	and	they	were	
classified	based	on	the	KSIC	and	company	type.

The	 company	 finance	 data	 and	 the	 patent	 data	
were	collected	from	2004	to	2013	targeting	the	midsize	
businesses	 to	 collect	 the	 necessary	 materials	 for	 the	
empirical	analysis	in	order	to	achieve	the	purpose	of	this	
study,	and	companies	which	were	closed	certainly	or	did	
not	 disclose	 the	 corporate	 financial	 statement	 and	 the	
number	of	employees	were	excluded	from	the	analysis	
subject.	Also,	observed	values	exceeding	high-low	rank	
1%	of	main	variables	were	excluded	after	the	review.

The	 collection	method	 and	 the	 analysis	 subject	 of	
the	used	data	are	arranged	as	<table	1>.

Table 1: Sample Overview

Contents Description

Target
Verified	enterprise	of	middle	standing

(Small	and	Medium	Business	
Administration)

Utilization	
Data

List	of	enterprise	of	middle	standing,
Corporate	Information	of	NICE,
Patent	Information	of	WIPS

Data	
Extractor 2004	to	2013	(Total	10	Years	Data)

Analysis	
Data

238	Companies	include	Financial	Data,
Employee	Number	and	Patent	

Information
Number	of	
Collecting	

Data

129	Listed	Companies,	109	KOSDAQ	
Companies

RESULTS AND DISCUSSION

Descriptive statistics analysis: The	descriptive	statistics	
on	 the	 variables	 of	 KOSDAQ-listed	 companies	 are	
shown	in	<table	2>	before	the	empirical	analysis	on	this	
study	model.	 It	 is	a	 result	of	analyzing	 the	descriptive	
statistics	 on	 the	 measured	 variables	 of	 entire	 sample	
companies	to	survey	the	variables.

Table 2: Descriptive Statistics

N Min Max Mean
Patent	

Registration 221 1.0 592.0 51.878

Trademark	
Registration 222 0.0 1378.0 107.495

R&D	Investment	
Activity 195 .000 .2214 .019

Marketing	
Investment	
Activity

195 .003 .4098 .0426

Corporate	Value 238 16.5 22.1 18.758

The	survey	was	conducted	targeting	109	KOSDAQ	
companies	 and	 129	 listed	 companies,	 and	 it	 was	
revealed	most	of	the	sample	firms	retained	more	than	1	
patent	 or	 trademark.	The	descriptive	 statistics	 analysis	
result	showing	the	basic	statistics	and	nature	before	the	
hypothesis	testing	on	this	study	is	as	<table	3>.	

Table 3: Corporate Classification

Manufacturing 
Industry

Nonmanufacturing 
Industry

Total 
Sum

KOSDAQ	
Company 20 89 109

Listed	
Company 16 113 129

Total	Sum 36 202 238

Correlation analysis: In	regard	of	the	result	of	analyzing	
the	correlation	among	variables	of	KOSDAQ	firms	and	
listed	firms,	as	seen	in	<table	4>,	the	company	type	(listed	
firm,	KOSDAQ	firm)	showed	a	statistically	positive(+)	
correlation	with	 the	number	of	accumulated	 trademark	
at	 the	 1%	 significant	 level,	 but	 showed	 a	 negative(-)	
relation	 with	 the	 research	 development	 expense	 per	
sales	at	the	1%	significant	level,	and	it	was	statistically	
insignificant	with	the	number	of	accumulated	patent	and	
the	company	value.

Although	the	number	of	registered	patent,	research	
development	 expense	 per	 sales,	 and	 company	 value	
showed	a	statistically	positive(+)	correlation	at	 the	5%	
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significant	 level,	 they	 showed	 a	 negative(-)	 relation	
with	the	research	development	expense	per	sales	at	the	
1%	 significant	 level,	 and	 the	 number	 of	 accumulated	
trademark	was	statistically	insignificant.

Although	the	number	of	accumulated	trademark	and	
the	sales	promotion	expense	per	sales	were	statistically	

significant	 at	 the	 5%	 significant	 level,	 they	 were	
insignificant	with	 the	 company	value	 and	 the	 research	
development	expense.

It	was	 revealed	 the	 research	development	 expense	
per	sales	was	significant	with	the	company	value	at	the	
5%	 significant	 level,	 and	was	 not	 significant	 with	 the	
sale	expense	per	sales.

Table 4: Correlation Analysis Result

Company 
type

Cumulative 
patent 

number

Cumulative 
number of 

brands

R&D cost 
for sales

Selling cost 
per sales

Company 
value

Company	type
r

1p	(both)
N

Cumulative	
patent	number

r -.105
1p	(both) .121

N 221

Cumulative	
number	of	
brands

r .210** -.123
1p	(both) .002 .079

N 222 205

R&D	cost	for	
sales

r -.236** .328** -.018
1p	(both) .001 .000 .814

N 195 185 182

Selling	cost	per	
sales

r .122 -.164* .340** .039
1p	(both) .060 .015 .000 .584

N 238 221 222 195

Corporate	Value
r .042 .228** .052 .203** -.027

1p	(both) .522 .001 .438 .004 .673
N 238 221 222 195 238

*.	The	correlation	coefficient	is	significant	at	the	0.05	level(Both)
**.	The	correlation	coefficient	is	significant	at	the	0.01	level(Both)

Result of regression analysis: The	regression	analysis	
is	a	way	to	calculate	the	value	of	the	subordinate	variable	
corresponding	 to	 the	 certain	 value	 of	 the	 independent	
variable	by	apprehending	the	size	of	the	influence	of	the	
independent	variable	on	 the	 subordinate	variable.	This	
study	injected	the	company	value	as	the	control	variable	
through	 the	 regression	 analysis	 and	 apprehended	 the	
influence	relation	of	the	resource	input	activity	on	the	IP	
productivity	activity.

The	testing	result	of	the	hypothesis	2-1,	2-2	assuming	
the	 IP	 productivity	 activity	 would	 have	 a	 positive(+)	
effect	 on	 the	 company	 value	was	 as	 <table	 5>	 and	 as	
for	the	patent	registration,	it	was	revealed	the	company	
value	had	a	positive(+)	effect	because	t	value	was	3.432.	
However,	as	a	result	of	testing	the	hypothesis	assuming	
the	 trademark	 registration	 would	 have	 a	 significant	
positive(+)	effect	on	the	company	value,	the	t	value	was	
-1.205	so	it	was	dismissed.



     426      Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9

Table 5: Results of Regression Analysis for IP Productivity Activity

Dependent Variable Independent 
Variable

Standard 
Error β t-value Significance 

probability
Tolerance 

Limit

Corporate	Value

Constant .087 213.426 .000*
PRegist_n .001 .236 3.432 .001* .985
TRegist_n .000 .083 1.205 .230 1.015

R	=.240,	R²=.058,	modified	R²=.049,	F	=6.200,	p	=.000

*.	The	correlation	coefficient	is	significant	at	the	0.05	level(Both)

As	a	result	of	testing	the	hypothesis	assuming	the	resource	input	would	have	a	significant	positive(+)	effect	on	
the	company	value	in	<table	6>,	it	was	revealed	the	research	development	expense	per	sales	had	a	positive(+)	effect	
because	the	t	value	was	2.866,	and	as	a	result	of	testing	the	hypothesis	assuming	the	sales	promotion	expense	per	
sales	would	have	a	significant	positive(+)	effect	on	the	company	value,	the	t	value	turned	out	to	be	-0.014	so	it	was	
dismissed.

Table 6: Results of Regression Analysis for Resource Input

Dependent 
Variable

Independent 
Variable

Standard 
Error β t-value Significance 

probability
Tolerance 

Limit

Corporate	Value

Constant .099 189.464 .000*
RnDCost 2.105 .203 2.866 .005** .998
SalesCost 1.352 -.001 -.014 .989 .998

R	=.203,	R²=.041,	modified	R²=.031,	F	=4.111,	p	=.000
*.	The	correlation	coefficient	is	significant	at	the	0.05	level(Both)
**.	The	correlation	coefficient	is	significant	at	the	0.01	level(Both)

CONCLUSION

This	 study	 empirically	 analyzed	 the	 effect	 of	 the	
resource	 input(research	 development	 expense,	 sales	
promotion	cost)	on	the	IP	productivity	and	the	company	
value	targeting	KOSDAQ-listed	companies	focusing	on	
the	midsize	businesses.

First,	the	result	of	empirically	analyzing	the	effect	of	
the	resource	input(research	development	expense,	sales	
promotion	cost)	of	KOSDAQ-listed	midsize	businesses	
on	the	IP	production	showed	the	research	development	
cost	 was	 influencing	 the	 patent	 because	 it	 showed	
a	 positive(+)	 value,	 and	 the	 result	 showed	 the	 sales	
promotion	cost	was	influencing	the	trademark	because	it	
showed	a	positive(+)	value	to	the	trademark.

Second,	the	result	of	empirically	analyzing	the	effect	
of	 the	 IP	 productivity	 on	 the	 company	 value(market	
capitalization)	 showed	 the	 patent	 was	 influencing	 the	

company	 value	 because	 it	 showed	 a	 positive(+)	 value	
but	it	was	revealed	the	trademark	did	not	influence	the	
company	value.

Third,	 according	 to	 the	 result	 of	 empirically	
analyzing	the	effect	of	the	resource	input	on	the	company	
value,	 while	 the	 research	 development	 expense	 had	
a	 positive(+)	 effect	 on	 the	 company	 value,	 the	 sales	
promotion	cost	did	not	influence	the	company	value.

The	intangible	asset	is	expected	to	increase	more	in	
the	future	company	value.	Also	it	is	anticipated	that	the	
input	of	resources	and	the	created	IP	will	be	different	in	
the	use	time	and	the	performance.
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ABSTRACT

	The	purpose	of	 this	study	was	to	 investigate	 the	effect	of	online	video	advertising	on	the	growth	of	 the	
mobile	video	advertising	market.	To	examine	the	effectiveness	of	video	advertising	on	YouTube,	we	studied	
the	VTR	(view	through	rate)	and	CTR	(click	through	rate)	by	considering	advertiser	industry	(product	and	
service),	screen	type	(PC,	Mobile	and	PC	+	Mobile),	advertising	format	(TV	commercial	format	and	Non-
TV	commercial	format),	and	advertising	length.	In	this	study,	we	analyzed	the	results	of	1,915	YouTube	
advertising	campaigns	conducted	in	Korea	in	2016.	The	results	showed	that	there	was	a	significant	difference	
between	CTR	and	VTR	in	accordance	with	advertiser	industry,	screen	type	and	advertising	format.	First,	
the	results	showed	that	the	CTR	was	higher	in	the	service	industry	than	in	the	product	industry,	but	the	VTR	
was	higher	in	the	product	industry	than	in	the	service	industry.	Second,	the	CTR	was	the	highest	in	PC	with	
mobile	campaigns,	while	the	VTR	was	the	highest	in	PC	only	campaigns.	Third,	the	results	of	the	study	
showed	that	the	CTR	was	higher	in	non-TVC	than	in	TVC,	while	the	VTR	was	higher	in	TVC	than	in	non-
TVC.	The	present	research	contributes	to	the	growing	base	of	knowledge	regarding	the	effects	of	YouTube	
pre-roll	advertising	on	the	VTR	and	CTR.

Keyword: YouTube advertising, Video advertising, Digital advertising, Advertising effects, Advertising on 
the web

Corresponding Author:
Sangpil	Han
Professor,	Department	of	Advertising	and	Public	Relations,
Hanyang	University,	Republic	of	Korea
Email:	sphan@hanyang.ac.kr

INTRODUCTION

Consumers’	 media	 consumption	 habits	 have	
fundamentally	changed	with	the	rapid	growth	of	mobile	
usage	in	recent	years.	The	use	of	mobile	devices	to	watch	
videos	is	continuously	growing.	The	display	advertising	
market	in	the	US	is	expected	to	grow	to	approximately	
30	trillion	dollars	by	2017,	with	the	proportion	of	video	
advertising	expected	to	grow	to	30.7%.	

Three	 types	of	 screen	advertisements,	TV,	mobile,	
and	 PC,	 are	 actively	 implemented	 in	 the	 advertising	
industry.	Previous	research	showed	that	TV	advertising,	
along	 with	 PC	 and	 mobile	 advertising,	 increases	 the	
reach	of	video	advertising1,2	.	These	three	types	of	screen	
advertising	 enhance	 the	 brand	 effects	 for	 advertisers.	

Screen	 advertisements	 are	 effective	 in	 accomplishing	
the	advertising	objectives	of	brand	awareness,	message	
associations,	and	purchase	intentions3.

Past	 research	 in	 video	 advertising	 only	 focused	
on	 cross-media	 effects	 between	 heterogeneous	 media	
and	 similar	 media,	 advertising	 avoidance	 of	 skipping	
remote	 control,	 and	 factors	 affecting	 video	 viewing.	
These	 studies	 only	 focused	 on	 a	 theoretical	 approach,	
and	 did	 not	 investigate	 empirical	 data.	 It	 is	 necessary	
for	 studying	 the	 effects	 of	 video	 advertising	 with.	 In	
studying	the	effects	of	video	advertising,	YouTube	pre-
roll	advertising	is	more	meaningful,	as	81.3%	of	video	
users	are	using	YouTube.

The	purpose	of	this	study	was	to	investigate	the	effect	
of	online	video	advertising	on	the	growth	of	the	mobile	
video	advertising	market.	To	examine	the	effectiveness	
of	video	advertising	on	YouTube,	we	studied	VTR	and	
CTR	in	accordance	with	advertiser	industry,	screen	type,	
advertising	 format,	 and	 advertising	 length.	The	 results	
of	 this	 study	 aimed	 to	 provide	 an	 effective	 guide	 for	
advertising	 academics	 and	 practitioners	 to	 understand	
and	implement	YouTube	advertising	strategy.
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Video	in-stream	advertising	is	a	commercial	video	
that	 is	 inserted	 before,	 during,	 or	 after	 internet	 video	
playback.	 It	 runs	 on	 a	 video	 player	 and	 differs	 from	
display	 advertisings	 and	 banner	 advertisings	 running	
outside	the	video	player4.

First,	 digital	 video	 advertisements	 are	 classified	
into	 linear	 and	 non-linear.	 Linear	 advertising	 refers	 to	
the	literal	placement	of	advertising	media.	It	is	divided	
into	 pre-roll,	 mid-roll,	 and	 post-roll	 advertisements,	
depending	on	where	it	is	placed.	Linear	advertisements	
interfere	 with	 or	 delay	 video	 playback	 and	 typically	
last	 for	 15	 to	 30	 seconds.	 Nonlinear	 advertising	 is	 an	
advertisement	that	overlaps	with	a	video	when	a	content	
video	 is	played	and	 the	 advertisement	 is	played	at	 the	
same	 time.	 It	 is	 a	 type	 of	 advertisement	 with	 a	 text,	
image,	 or	 rich	 media	 advertisement	 overlay,	 which	 is	
generally	 displayed	 at	 the	 bottom	 third	 of	 the	 media	
content.	Among	them,	linear	advertising	is	categorized	
by	forced	exposure	according	to	both	product	type	and	
whether	 the	product	 is	 capable	of	 skipping	 this	 forced	
exposure.	Most	YouTube	pre-roll	advertising	is	such	that	
users	can	skip	 the	advertisement,	as	opposed	to	forced	
exposure,	and	the	CPV	method	is	adopted,	in	which	the	
user	 is	 charged	 only	 when	 the	 advertising	 is	 watched	
without	pressing	the	skip	button	for	at	least	30	seconds.

Video	 advertisements	 that	 are	 executed	 through	
online	 media	 are	 different	 in	 terms	 of	 length,	 skip	
options,	 and	 advertising	 format.	 One	 of	 the	 most	
important	 features	 of	 video	 advertising	 is	 that	 it	
provides	 a	 skip	 function,	 which	 allows	 a	 viewer	 to	
skip	 advertisement	 viewing.	 The	 user	 can	 skip	 the	
advertisement	after	5	seconds,	rather	than	being	forced	
to	watch	 the	entire	advertisement,	 so	 that	 the	user	can	
immediately	 select	 the	 contents.	 The	 skip	 function	 of	
these	video	advertisements	has	a	positive	effect	on	 the	
attitude	toward	media5.		In	Korea,	video	advertisements	
were	forced	to	be	viewed	without	skipping,	but	recently,	
most	of	the	video	advertisements	centered	on	YouTube	
support	the	function	of	a	skip	button	after	a	certain	time6.

In	 addition,	 video	 advertising	 is	 different	 from	
traditional	TV	advertising.	A	survey	of	18	to	34-year-olds	
found	that	consumers	do	not	like	to	watch	advertisements	
before	watching	videos	online.	This	means	 that	online	
video	advertisements	must	perform	at	a	higher	creative	
standard	than	traditional	TV	commercials7.

The	study	of	video	advertisement	effects	was	mainly	
focused	on	cross-media	aspects	between	heterogeneous	

media,	 users’	 viewing	motivation,	 advertising	 context,	
and	extended	concept	measurement	through	the	AISAS	
model.	A	study	found	that	the	VTR	of	TV	advertisements	
was	higher	than	that	of	the	PC	and	mobile	advertisements.	
Cross-media	 effects	 of	 PC	 and	mobile	 advertisements	
have	been	shown	to	affect	consumers’	perceived	media	
engagement	and	brand	attitude5,8.

They	studied	 the	effect	of	video	advertisements	 in	
accordance	with	 the	advertising	context	and	 the	user’s	
video-watching	motivation	and	found	that	the	higher	the	
viewers’	advertising	context	consistency,	the	higher	the	
information/entertainment	 value	 of	 the	 advertisement,	
and	thus	the	lower	the	perception	of	disturbance.

The	 definition	 of	 engagement,	 which	 contains	
qualitative	 values	 for	media	 and	 consumers,	 has	 not	 yet	
reached	 consensus	 in	 academia	 or	 industry,	 due	 to	 its	
diversity	of	meanings.	For	example,	in	the	case	of	TV	media,	
how	 much	 engagement,	 involvement,	 and	 satisfaction	
in	 the	program	are	defined	as	‘how	much	engagement	 is	
involved	in	the	program?’	Based	on	previous	research	on	
the	 qualitative	 evaluation	 of	 TV	 programs,	 engagement	
was	 measured	 with	 33	 items.	 Recently,	 new	media	 that	
emphasize	interactions	with	users	have	appeared,	and	the	
concept	of	engagement	is	expanding	to	the	Internet,	mobile	
devices,	and	social	media.

The	previous	 research	on	new	media	engagement,	
such	as	the	Internet,	mobile	devices,	and	social	media,	
found	 that	 high	 engaging	 advertisements	 are	 more	
likely	 to	 be	 related	 to	message	 involvement,	 message	
reliability,	and	message	attitude9,10.

Engagement	is	organized	into	qualitative	concepts,	
such	 as	 involvement,	 participation,	 and	 relevance,	
which	 replace	 exposure	 effects,	 such	 as	 mere	 reach	
and	 frequency.	 In	 short,	 engagement	 emphasizes	 how	
deeply	 the	 consumer	 sees,	 satisfies,	 understands,	 and	
concentrates	on	the	information	at	the	contact	with	the	
media	or	message.

The	 VTR	 can	 be	 defined	 as	 the	 percentage	 of	
completed	viewing	of	an	advertisement	within	a	certain	
time.	 This	 is	 the	 proportion	 of	 viewership	 divided	
by	 ad	 exposure	 over	 a	 specific	 period.	 In	 general,	 the	
empirical	 factors	 influencing	 the	VTR	 are	 the	 display	
exposure	time	and	the	product	involvement	of	avoiding	
mechanical	 advertisements	 (skip	 button).	 YouTube	
users	 are	 most	 likely	 to	 use	 mechanical	 avoidance	
behavior	when	exposed	to	advertisements,	followed	by	
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cognitive	avoidance	and	physical	 avoidance,	 so	 as	not	
to	pay	attention	to	ads.	It	is	common	for	most	YouTube	
users	 to	 skip	 advertisements	 and	 not	 pay	 attention	 to	
advertisements	when	such	ads	are	not	skipped.

The	 CTR	 is	 the	 clicks	 per	 impression,	 i.e.,	 the	
percentage	 of	 times	 someone	 clicks	 on	 an	 ad	 on	 the	
Internet.	The	ad	response	completion	rate	(CTR)	is	the	
click	divided	by	the	impression,	which	is	then	multiplied	
by	 100.	 Factors	 affecting	CTR	 are	 advertising	 format,	
advertising	position,	and	level	of	creativity.	Advertising	
involvement	 has	 the	 greatest	 effect	 on	 the	 response	
completion	rate8.	One	study	showed	that	 the	CTR	was	
higher	in	high-involvement	products	in	PC	advertising,	
and	 CTR	 was	 higher	 in	 low-involvement	 products	 in	
mobile	advertising.

The	 VTR	 indicates	 how	 often	 the	 user	 views	 the	
video	advertisement	until	the	end,	and	the	CTR	indicates	
a	specific	action	 taken	by	 the	user	 to	acquire	additional	
information	beyond	simple	exposure	and	attention	to	the	
message	while	 viewing	 the	 video	 advertisement.	These	
two	 concepts	 are	 indicators	 of	 how	 users	 are	 engaging	
rather	than	trafficking	concepts,	such	as	simple	exposures.	
Therefore,	we	used	the	rate	of	completion	of	advertisement	
viewing	and	the	completion	rate	of	advertisements	as	the	
indexes	of	engagement	in	this	study.

METHOD

Research questions:	 This	 study	 investigated	 whether	
there	 is	 a	 difference	 in	 video	 advertising	 engagement	
according	 to	 screen	 type	 (PC/mobile/PC	 +	 mobile),	
advertising	 format	 (TV	 commercial	 format/non-TV	
commercial	 format)	 and	 advertiser	 industry.	 The	
research	questions	were	as	follows:

Research question 1:	 Is	 there	 a	 difference	 in	 video	
advertising	engagement	according	to	advertiser	industry?

1-1:	There	is	a	difference	in	the	CTR	between	the	product	
and	service	industries.

1-2:	 There	 is	 a	 difference	 in	 the	 VTR	 between	 the	
product	and	service	industries.

Research question 2:	 Is	 there	 a	 difference	 in	 video	
advertising	engagement	according	to	advertising	format?

2-1:	There	 is	a	difference	 in	 the	CTR	between	 the	TV	
commercial	format	and	non-TV	commercial	format.

2-2:	There	 is	a	difference	 in	 the	VTR	between	 the	TV	
commercial	format	and	non-TV	commercial	format.

Research question 3:	 Is	 there	 a	 difference	 in	 video	
advertising	engagement	according	to	screen	type?

3-1:	There	is	a	difference	in	the	CTR	between	PC	only,	
mobile	only	and	PC	+	mobile.

3-2:	There	is	a	difference	in	the	VTR	between	PC	only,	
mobile	only	and	PC	+	mobile.

Research question 4:	 Is	 there	 a	 correlation	 between	
CTR	and	VTR?

DATA COLLECTION AND ANALYSES

This	 study	 collected	 data	 from	 1,915	 YouTube	
advertising	 campaigns	 conducted	 between	 January	
and	 December	 2016	 in	 Nasmedia	 (a	 digital	 media	
representative	 in	 Korea).	 The	 data	 include	 a	 variety	
advertising	 information,	 such	 as	 VTRs	 and	 CTRs	 for	
advertisers,	 advertiser	 industries,	ad	exposure	and	pre-
roll	advertisings.

The	 advertiser	 industry	 can	 be	 divided	 into	 home	
appliances,	 games,	 tourism	 and	 leisure,	 education,	
finance,	corporate	PR,	culture	and	arts,	broadcasting	and	
communication	 service,	 lifestyle	 and	 health,	 housing	
and	furniture,	computers,	fashion,	and	cosmetics.	In	this	
study,	for	statistical	analyses,	the	advertiser	industry	was	
divided	into	two	types,	product	and	service	industry.

The	 length	 of	 advertisements	 for	 the	 analyses	
varied	 from	 5	 seconds	 to	 2018	 seconds;	 the	 average	
advertisement	length	was	64	seconds.	Information	about	
the	 advertiser,	 advertising	 budget,	 advertising	 format,	
and	 advertiser	 industry	was	 based	 on	 actual	 execution	
results.	Video	 types	 for	 the	 advertising	 format	 (TVC	 /	
non-TVC)	were	 classified	 as	TVC	 if	 the	 length	 of	 the	
video	 advertisement	 was	 30	 seconds	 or	 less	 and	 non-
TVC	if	the	length	of	the	video	advertisement	was	more	
than	30	seconds.

Among	 the	 1,915	 advertising	 campaigns	 used	 in	
this	 study,	 412	 were	 for	 the	 transportation	 industry,	
followed	 by	 cosmetics	 (265),	 movies	 (199)	 and	 food	
and	beverages	(143).	 In	general,	 the	 top	30	consumers	
in	the	top	ten	consumer	groups,	online	and	mobile,	are	
relatively	high.	In	contrast,	industries	such	as	culture	and	
arts	(7),	housing	and	households	(11),	and	medical	and	
health	(21)	were	in	low	in	frequency.
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RESULTS

Result of research question 1:	An	 independent	 t-test	
was	 conducted	 to	 verify	 whether	 there	 is	 a	 difference	
in	 video	 advertising	 engagement	 in	 accordance	 with	
advertising	 industry	 type.	As	 shown	 in	<Table	1>,	 the	
result	of	this	analysis	showed	that	the	CTR	was	higher	
in	 the	service	 industry	 (M=	0.179)	 than	 in	 the	product	
industry	(M=0.149).	In	contrast,	the	result	of	this	analysis	
showed	that	the	VTR	was	higher	in	the	product	industry	
(M=18.765)	than	in	the	service	industry	(M=15.345).		

Table I: T-test for research question 1

Dependent 
variables

Industry 
types Means  t  p

Click	Through	
Rate

Product 0.149
3.74 0.000

Service 0.179
View	Through	

Rate
Product 18.765

7.46 0.000
Service 15.346

Result of research question 2:	An	 independent	 t-test	
was	conducted	to	verify	whether	there	is	a	difference	in	
video	 advertising	 engagement	 in	 accordance	 with	 the	
advertising	 format.	As	 shown	 in	 <Table	 2>,	 the	 result	
of	this	analysis	showed	that	the	CTR	was	higher	in	non-
TVC	(M=	0.172)	than	in	TVC	(M=0.149).	In	contrast,	the	
result	of	this	analysis	showed	that	the	VTR	was	higher	in	
TVC	(M=21.996)	than	in	non-TVC	(M=12.390).

Table Ⅱ: T-test for research question 2

Dependent 
variables

Advertising 
formats Means  t  p

Click	
Through	
Rate

TVC 0.149
3.03 0.000

Non-TVC 0.173

View	
Through	
Rate

TVC 21.995
24.35 0.000

Non-TVC 12.389

Results	of	research	question	3

A	one-way	ANOVA	was	conducted	to	verify	whether	
there	was	a	difference	in	video	advertising	engagement	
in	accordance	with	screen	type.	As	shown	in	<Table	3>,	
the	 result	 showed	 that	 there	was	 a	 difference	 between	
screen	 types.	 For	 CTR,	 the	 average	 score	 of	 PC	with	
mobile	was	the	highest	(M=	0.238),	followed	by	mobile	
only	(M=	0.207)	and	PC	only	(M=0.045).	For	VTR,	the	

average	score	of	PC	only	was	the	highest	(M=20.908),	
followed	 by	 mobile	 only	 (M=16.235)	 and	 PC	 with	
mobile	(M=14.936)

Table Ⅲ: ANOVA for research question 3

Dependent 
variables

Advertising 
screen types Means  F  p

Click	
Through	
Rate

PC 0.0448

274.88 0.000Mobile 0.2065
PC	with
Mobile 0.2363

View	
Through	
Rate

PC 20.908

63.597 0.000Mobile 16.235
PC	with
Mobile 14.936

*Bonferrnoni	test:	(CTR,	PC	with	Mobile	>	Mobile	
>	PC;	VTR,	PC	>	Mobile	>	PC	with	Mobile)

Result of research question 4:	A	 correlation	 analysis	
was	 performed	 to	 verify	 a	 correlation	 between	 CTR	
and	VTR.	The	result	of	this	analysis	showed	a	negative	
correlation	 between	 CTR	 and	 VTR	 (r	 =	 -0.228;	 p	 <	
0.000).

CONCLUSION

This	 study	 empirically	 examined	 the	 differences	
in	 the	 exposure	 effects	 of	 online	 and	 mobile	 video	
advertisements,	 which	 are	 continuously	 growing	 in	
the	 advertising	 industry.	We	 analyzed	 1,915	YouTube	
advertising	campaigns	that	were	implemented	in	2016.	
The	 results	 of	 this	 study	 are	 an	 effective	 guide	 for	
advertising	 academics	 and	 practitioners	 to	 understand	
and	implement	YouTube	pre-roll	advertising.

First,	the	results	of	our	analyses	showed	that	the	CTR	
was	 higher	 in	 the	 service	 industry	 than	 in	 the	 product	
industry,	but	the	VTR	was	higher	in	the	product	industry	
than	 in	 the	 service	 industry.	This	 can	 be	 explained	 by	
the	idea	that	consumers	focus	on	advertisement	contents	
when	they	are	watching	video	advertising	for	a	product;	
this	 is	 because	 in	 product	 advertising,	 it	 is	 easy	 to	
visually	identify	the	reality	of	the	product.	

Second,	the	results	of	our	analyses	showed	that	the	
CTR	was	 higher	 in	 non-TVC	 than	 in	TVC,	while	 the	
VTR	was	 higher	 in	TVC	 than	 in	 non-TVC.	Although	
there	 are	 many	 factors	 that	 affect	 advertising	 click	



     432      Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9

behavior,	 it	 is	 expected	 that	 consumers	 exhibit	 many	
different	 types	 of	 advertising	 clicking	 when	 watching	
TVC	behaviors	 than	when	watching	 non-TVC,	 due	 to	
the	more	 detailed	 description	 of	 property,	 storytelling,	
and	cinematic	elements.

Third,	the	CTR	was	the	highest	in	PC	with	mobile	
campaigns,	while	the	VTR	was	the	highest	 in	PC	only	
campaigns.	 These	 results	 indicate	 that	 when	 utilizing	
YouTube	 video	 advertising,	 advertising	 practitioners	
should	allocate	a	larger	budget	for	PC	only	when	VTR	is	
important,	and	a	larger	budget	for	PC	with	mobile	when	
CTR	is	important.

It	 is	 increasingly	 important	 for	 advertisers	 to	
establish	 a	 strategy	 for	 online	 and	 mobile	 video	
advertising	 to	maximize	 the	 effect	 because	 users	 have	
control	 over	 the	 advertising.	 Media	 planners	 have	
a	 difficult	 time	 selecting	 and	 executing	 screen	 type	
and	 advertising	 format	 for	 effective	 media	 planning	
for	 online	 and	 mobile	 video	 advertising.	 This	 study	
empirically	 compares	 and	 verifies	 the	 differences	 in	
advertising	 effectiveness	 between	 online	 and	 video	
advertising.	This	study	is	the	first	academic	study,	based	
on	1,915	advertising	campaigns	executed	on	YouTube.	
The	 present	 research	 contributes	 to	 the	 growing	 base	
of	knowledge	regarding	the	effects	of	YouTube	pre-roll	
advertising	 on	 the	VTR	 (view	 through	 rate)	 and	CTR	
(click	through	rate).

Some	 limitations	 and	 weaknesses	 must	 be	
considered	 when	 understanding	 and	 interpreting	 the	
results	 of	 the	 present	 study.	 The	 present	 exploratory	
research	 only	 addressed	 the	 advertising	 effects	 on	
screen	type,	advertising	format,	and	advertising	length.	
Further	research	is	needed	to	include	important	factors	
identified	in	the	study	of	advertising	effects,	such	as	the	
characteristics	of	 consumers	 and	 the	 levels	 of	 creative	
strategy.
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ABSTRACT

This	study	examined	factors	affection	nursing	students’	cultural	competency,	and	the	relationship	between	
cultural	competency	and	multicultural	acceptability	in	Korea.	The	answer	sheets	from	218	respondents	were	
gathered,	and	200	of	them	were	analyzed	except	for	18	incomplete	ones.	The	study	participants	included	
24	males	(12.0%)	and	176	females	(88.0%).	As	the	result	of	stepwise	regression	analysis,	the	facts	which	
affected	to	cultural	competency	were	having	an	experience	of	multicultural	education	(β=.363,	p=<.001),	
civic	action	intention	(β=.204,	p=.026),	and	having	an	acquaintance	of	other	cultural	area	(β=.162,	p=.042).	
This	 result	 showed	 that	nursing	students	with	experience	of	multicultural	education,	high	citizen	will	of	
action,	and	having	an	acquaintance	of	other	cultural	area	tended	to	have	higher	levels	of	cultural	competency.	
The	model	 explained	28.4%	of	 the	variables.	These	finding	demonstrate	 the	 fundamental	 importance	of	
raising	the	level	of	cultural	competency,	thus,	there	is	a	need	for	continuous	effort	to	integrate	multicultural	
education	programs	in	the	nursing	curriculum.
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INTRODUCTION

What	 happens	 when	 a	 Japanese	 doctor	 and	 a	
Korean	nurse	treat	a	Chinese	patient?	Global	population	
migration	 and	 immigration	 growth	 in	 the	 21st	 century	
is	 no	 exception	 in	 Korea.	 In	 2016,	 the	 number	 of	
foreign	patients	visiting	Korea	surpassed	360,0001,	and	
the	 number	 of	 foreign	 residents	 in	 Korea	 continued	
to	 increase.	 In	 a	 multiethnic	 society,	 the	 goal	 of	 the	
medical	 system	 is	 to	 provide	 optimal	 care	 for	 all	
patients.	There	will	 be	more	 than	 1	million	 people	 of	
multicultural	families	in	Korea	in	2020.	In	the	survey	of	
the	Ministry	of	Gender	Equality	and	Family,	xenophobia	
and	 prejudices	 against	 mixed	 marriages	 remain	 high	
compared	 to	advanced	nations2.	Korea	was	 in	 the	51st	
place	out	of	59	surveyed	countries	in	terms	of	tolerance	
toward	 foreigners.	 The	 old	 and	 poor	 tend	 to	 be	more	
negative	toward	multiculturalism	in	Korea.	The	survey	

suggests	that	Korea	is	quickly	becoming	a	multicultural	
society,	 but	 public	 attitudes	 are	 not	 following	 the	
pace	 of	 change.	 It	 is	 needed	 to	 develop	 educational	
programs	 aimed	 at	 spreading	 a	 deeper	 understanding	
of	multiculturalism2.	As	a	result,	the	number	of	foreign	
residents	in	Korea	increased	steadily	from	0.54	million	
in	2006	 to	1.74	million	 in	20153.	So,	 the	 likelihood	of	
healthcare	providers	meeting	culturally	different	patients	
is	increasing.

Cultural	 competency	 begins	 with	 understanding	
your	 own	 culture	 and	 biases,	 becoming	 sensitive	 to	
the	cultures	of	others,	and	appreciating	the	differences.	
The	 next	 step	 involves	 acquiring	 knowledge	 and	
understanding	of	other	cultures,	especially	 their	values	
and	beliefs.	The	final	step	is	to	apply	that	knowledge4.	The	
key	factor	in	achieving	cultural	competency	is	learning	
to	ask	the	right	questions	to	elicit	and	understanding	of	
the	patient’s	point	of	view5.

The	 goal	 of	 the	 healthcare	 system	 is	 to	 provide	
optimal	treatment	for	all	patients.	In	multiracial	societies,	
this	 goal	 is	 achievable	 when	 health	 professionals	 and	
nurses	actively	recognize	and	understand	diverse	cultural	
groups,	including	ethnic	minorities5.
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The	 cultural	 capacity	 of	 a	 health	 care	 provider	
implies	the	ability	to	effectively	collaborate	with	patients	
with	 different	 cultural	 and	 ethnic	 backgrounds,	 and	 a	
culturally	 competent	 treatment	 is	 essentially	 a	 patient-
oriented	service6.	The	securing	of	cultural	competency	
begins	with	 the	 awareness	 of	 the	 prejudice	 caused	 by	
one’s	own	culture	and	the	careful	comparison	with	other	
people’s	culture	to	recognize	the	differences7.

Nursing	colleges	need	to	document	the	development	
of	skills	in	cultural	competency	and	provide	students	with	
a	 curriculum	 to	 fully	 acquire	 such	 content	 and	 need	 to	
check	that	whether	the	goals	are	achieved	or	not8.	Nursing	
colleges	 should	 teach	 students	well	 enough	 about	 their	
health	knowledge	as	well	as	their	health	impact	on	social	
and	cultural	situations.	They	should	also	have	sufficient	
knowledge	 about	 demographic	 impacts	 such	 as	 racial	
and	 ethnic	 disparities	 in	 the	 diagnosis	 and	 treatment	 of	
disease.	Careful	consideration	of	different	communication	
styles	according	to	culture	will	help	prevent	unnecessary	
misunderstandings	 and	 help	 patients	 have	 reliance	 and	
confidence	in	accessing	health	care9.

Therefore,	 this	 study	 aims	 to	 examine	 Korean	
student’s	 cultural	 competency	 and	 the	 relationship	
between	 cultural	 competency	 and	 multicultural	
acceptability	of	the	college	students	in	Korea.

MATERIALS AND METHODS

Design:	This	study	is	a	descriptive	correlation	research	
designed	to	examine	factors	affection	nursing	students’	
cultural	 competency,	 and	 the	 relationship	 between	
cultural	competency	and	multicultural	acceptability.

Participants:	The	research	was	carried	out	among	 the	
college	students	of	Chungnam	and	Gyeongnam	province	
in	Korea.	The	answer	sheets	from	218	respondents	were	
gathered,	and	200	of	them	were	analyzed	except	for	18	
incomplete	ones.

Measurements: Multi-cultural Acceptability (KMCI-
Korean Multi-Cultural Inventory)

Korean	 Multi-Cultural	 Inventory	 (KMCI)	 scale	 by	
Ahn	et	al10	was	used	for	the	multi-cultural	acceptability,	the	
tool	is	composed	of	three	dimensions	of	diversity,	relativity,	
and	 catholicity.	There	 are	 domains	 of	 cultural	 openness,	
national	identity,	and	stereotypes	and	discrimination	in	the	
dimension	of	diversity,	domains	of	unilateral	anticipation	
of	 assimilation,	 avoidant	 emotion	 of	 refusal,	 and	mutual	
will	 of	 exchange	 in	 the	 dimension	 of	 relationality,	 and	
domains	of	double	assessment,	civic	action	intention,	and	
overall	 multicultural	 acceptability	 in	 the	 dimension	 of	

universality.	This	is	6	points	Likert	Scale	(1	point	=	least	
likely,	6	points	=	very	likely)	composed	of	35	items.	The	
overall	Cronbach’s	 alpha	of	 the	measurement	 instrument	
was	.89	in	the	study	of	Ahn	et	al10.

Cultural competency: The	 cultural	 competency	
measurement	instrument	for	nursing	student	developed	
by	Han	 and	Chung11	was	 used	 for	 testing	 the	 cultural	
competency.	This	instrument	has	a	total	of	27	item,	and	
it	is	scored	based	on	the	5	points	Likert	Scale	(1	point	
=	least	likely,	5	points	=	very	likely),	where	the	higher	
the	points	mean	higher	competency	level.	The	reliability	
of	the	measurement	instrument	was	Cronbach’s	a=.91	in	
the	study	of	Han	and	Chung11.

Data Analysis:	 Initial	 descriptive	 statistics	 examined	
means	and	SDs	of	cultural	competency	and	multicultural	
acceptability	as	 rated	by	nursing	 students.	To	examine	
the	differences	in	nursing	students’	cultural	competency	
and	 multicultural	 acceptability	 according	 to	 general	
characteristics,	 t-tests	 were	 used.	 Pearson	 correlations	
were	used	to	investigate	the	relationship	between	cultural	
competency	 and	 multicultural	 acceptability.	 Multiple	
regression	 equations	 were	 computed	 to	 determine	 the	
variables	that	influence	cultural	competency.

RESULTS

Demographic characteristics:	 The	 baseline	
characteristics	 of	 the	 participants	 are	 shown	 in	 Table	
1.	 The	 study	 participants	 included	 24	 males	 (12.0%)	
and	 176	 females	 (88.0%).	 The	 participants	 who	 had	
the	 experience	 of	 visiting	 a	 foreign	 country	 was	 128	
students	 (64.3%),	 the	 purpose	 of	 visiting	 a	 foreign	
country	was	mostly	mere	travel	(82.5%),	and	the	period	
of	 staying	 in	 a	 foreign	 country	was	 short	 period	 such	
as	 one	month	 (77.2%).	The	 level	 of	 foreign	 linguistic	
ability	was	simple	conversation	(78.5%),	most	students	
had	not	an	acquaintance	of	other	cultural	area,	less	than	
half	had	not	experience	of	multicultural	education,	and	
most	students	 thought	 that	multicultural	education	was	
needed	(94.5%).

Table Ⅰ: General characteristics and global 
capability characteristics (N = 200)

Variables Categories n %

Gender
Male 24 12.0
Female 176 88.0

Age

Less	than	21	years	
old 139 69.5

21	years	old	and	
more 61 30.5
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Conted…

Religion

Christian 59 29.5
Catholic 18 9.0
Buddhism 14 7.0

Etc. 109 54.5
Experience	
of	visiting	a	

foreign	country

Yes 128 64.3

No 71 35.7

Purpose	
of	visiting	
a	foreign	
country*

Travel 104 82.5
Studying	abroad 12 9.5
Voluntary	service 15 11.9

Others 12 9.5

Period	of	
staying

in	a	foreign	
country

1	week	and	less 63 51.2
2	weeks	~	1	month 32 26.0

1	month	~	3	
months 18 14.6

4	months	~	1	year 3 2.4
More	than	1	year 7 5.7

Possible	
foreign	

language*

English 165 94.3
Chinese 9 5.1
Others 14 8.0

Foreign	
linguistic	
ability

Fluent 5 2.6
Simple	

conversation	
possible

153 78.5

Conversation	
impossible 37 19.0

An	
acquaintance	of	
other	cultural	

area

Yes 54 27.6

No 142 72.4

Experience	of	
multicultural	
education

Yes 95 48.0

No 103 52.0

Need	for	
multicultural	
education

Yes 188 94.5

No 11 5.5

*	shows	case	percentage	of	multiple	response	questions

Descriptive statistics:	 Descriptive	 statistics	 for	
multicultural	acceptability	and	cultural	competency	are	
shown	 in	 Table	 2.	 Overall	 multicultural	 acceptability	
was	4.24±.0.50	(ranging	1-6),	 the	highest	variable	was	
rejection	 avoidance	 sentiment	 (4.82±.0.98),	 the	 lowest	

variable	 was	 double	 evaluation	 (2.93±.0.91).	 Overall	
cultural	competency	was	3.02±.0.44	 (ranging	1-5),	 the	
highest	 score	was	 cultural	 awareness	 (4.07±.0.57),	 the	
lowest	score	was	cultural	knowledge	(2.48±.0.66).

Table Ⅱ: Mean, standard deviation of multicultural 
acceptability and cultural competency (N = 200)

Va
ri

ab
le

s

M
in

im
um

M
ax

im
um

Av
er

ag
e

St
an

da
rd

de
vi

at
io

n

Multicultural acceptability

Cultural	openness 1.75 6.00 3.96 0.83

National	identity 1.50 6.00 4.31 0.92

Stereotype 1.83 6.00 5.04 0.68

Unilateral	assimilation
expectation 1.75 6.00 4.32 0.93

Rejection	avoidant
sentiment 1.67 6.00 4.82 0.98

Mutual	exchange
intention 1.75 6.00 3.85 0.91

Double	evaluation 1.00 6.00 2.93 0.91

Civic	action	intention 1.60 6.00 4.42 0.81

Overall	multicultural
acceptability 2.24 5.68 4.24 0.50

Cultural competency

Cultural	knowledge 1.00 4.22 2.48 0.66

Cultural	skill 1.00 4.83 2.61 0.73

Cultural	experience 1.00 5.00 2.88 0.81

Cultural	awareness 2.50 5.00 4.07 0.57	

Cultural	sensitivity 2.00 5.00 3.96 0.64

Overall	cultural	
competence 1.74 4.07 3.02 0.44

Correlation among Main Variables:	 Correlations	
among	 multicultural	 acceptability	 and	 cultural	
competency	 are	 shown	 in	 Table	 3.	 Overall	 cultural	
competency	 was	 significantly	 positively	 related	 with	
cultural	openness	(r =	.176,	p=.015),	rejection	avoidance	
sentiment	(r =	.200,	p=.005),	mutual	exchange	intention	
(r =	.266,	p<.001),	double	evaluation	(r =	.257,	p<.001),	
civic	 action	 intention	 (r =	 .411,	 p<.001),	 and	 overall	
multicultural	acceptability	(r =	.210,	p=.003).
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Table Ⅲ: Correlation among multicultural acceptability (N = 200)

Variables Cultural 
knowledge

Cultural 
skill

Cultural 
experience

Cultural 
awareness

Cultural 
sensitivity

Overall 
cultural 

competence

Cultural	openness
.056 .072 .100 .156* .282*** .173*

(.429) (.310) (.158) (.028) (.000) (.015)

National	identity
-.085 .069 -.048 .126 .204* .038
(.230) (.330) (.499) (.074) (.004) (.589)

Stereotype
-.031 -.018 .041 .270*** .318*** .110
(.660) .126 (.562) (.000) (<.001) (.120)

Unilateral	
assimilation	
expectation

-.092 -.072 -.077 .141* .142 -.036

(.196) (.308) (.277) (.047) (.045) (.613)

Rejection	avoidant	
sentiment

.048 .167* .106 .142* .266*** .200**

(.498) (.018) (.137) (.046) (<.001) (.005)
Mutual	exchange	

intention
.094 .148* .190** .179* .361*** .266***

(.185) (.037) (.007) (.011) (<.001) (<.001)

Double	evaluation .072
(.310)

-.090
(.206)

.000
(.997)

-.122
(.084)

.279
(<.001)

.257
(<.001)

Civic	action	
intention

.087 .094 .187 -.111 .438 .411
(.201) (.185) (.008) (.118) (<.001) (<.001)

Overall	
multicultural	
acceptability

.031
(.667)

.073
(.307)

.106
(.134)

-.045
(.527)

.280
(<.001)

.210
(.003)

Factors influencing on cultural competency:	As	the	result	of	stepwise	regression	analysis,	the	facts	which	affected	
to	cultural	competency	were	having	an	experience	of	multicultural	education	(β=.363,	p=<.001),	civic	action	intention	
(β=.204,	p=.026),	and	having	an	acquaintance	of	other	cultural	area	 (β=.162,	p=.042)	as	 shown	 in	Table	4.	This	
results	showed	that	nursing	students	with	experience	of	multicultural	education,	civic	action	intention	and	having	an	
acquaintance	of	other	cultural	area	tended	to	have	higher	level	of	cultural	competency.	The	model	explained	28.4%	
of	the	variables.

Table Ⅳ: Multiple regression to predict cultural competency

Variable B SE β t p
(Constant) 2.291 0.230 　 9.976 <.001

Experience	of	multicultural	education	(if	yes) 0.305 0.066 .363 4.621 <.001
Mutual	exchange	intention 0.075 0.042 .162 1.793 .076
Civic	action	intention 0.121 0.054 .204 2.256 .026

An	acquaintance	of	other	cultural	area	(if	yes) 0.145 0.071 .162 2.061 .042
F=12.918	(p<.001),		Adj.	R2=.284

DISCUSSION

As	professional	nurses	who	would	confront	a	health	
problem	 and	 conduct	 health	 promotion	 for	 various	

multicultural	 clients,	 they	 should	 fulfill	 capability	 to	
provide	optimal	holistic	nursing	which	means	to	perform	
individualized	nursing	fitted	to	client’s	intrinsic	cultural	
characteristics12.	 So,	 nursing	 educational	 organizations	
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would	 recommend	 to	 educate	 curriculums	 related	 to	
multiple	cultures	and	try	to	enforce	cultural	competency	
of	 nursing	 students,	 and	 this	 trend	 is	more	 increasing.	
Therefore	 this	 study	 verifies	 a	 relationship	 between	
multicultural	 acceptability	 and	 cultural	 competency	
of	 nursing	 students,	 and	 the	 result	 would	 be	 utilized	
as	 a	 basic	 data	 for	 educational	 program	 to	 promote	
multicultural	 acceptability	 and	 cultural	 competency	 of	
nursing	students.

The	 average	 score	 of	 cultural	 competency	 was	
3.02±0.44	out	of	5-point	scale	and	it	was	normal	level.	
This	result	was	similar	to	the	study	conducted	by	Han12,	
and	the	scores	of	cultural	awareness,	cultural	sensitivity,	
cultural	 skill,	 cultural	 experience,	 and	 cultural	
knowledge	were	4.07,	3.71,	2.77,	2.68,	and	2.62	point	
respectively.	 Cultural	 awareness	 among	 the	 subscales	
of	 cultural	 competency	 means	 understanding	 cultural	
differences	of	recipients	and	knowing	an	anticipation	of	
different	 nursing	 according	 to	 a	 cultural	 background13. 
It	 is	 assumed	 that	 nursing	 students	 should	 have	more	
opportunities	of	understanding	and	discussing	multiple	
cultures	during	cultural	classes	in	school.	They	actually	
might	 take	 classes	 with	 Chinese	 students,	Vietnamese	
students	 or	 other	 country’s	 students	 and	 spent	 times	
with	 them	 in	 a	 dormitory,	 and	 then	 they	 had	 a	 plenty	
opportunities	of	thinking	a	nursing	concept	and	cultural	
differences,	 and	 that	 made	 those	 nursing	 students	 got	
higher	score	in	cultural	awareness	than	other	students.

As	 the	 result	 of	 stepwise	 regression	 analysis,	
the	 factors	 which	 affected	 to	 cultural	 competency	
were	 having	 an	 experience	 of	 multicultural	 education	
(β=.363,	p=.000),	having	civic	action	intention	(β=.204,	
p=.026),	 and	 having	 an	 acquaintance	 of	 other	 cultural	
area	(β=.162,	p=.042).	This	result	showed	that	nursing	
students	 with	 experience	 of	 multicultural	 education,	
high	 citizen	 will	 of	 action,	 and	 an	 acquaintance	 of	
other	 cultural	 area	 tended	 to	 have	 higher	 levels	 of	
cultural	competency.	The	model	explained	28.4%	of	the	
variables.	This	 result	 is	 partly	 similar	with	 the	 study14 
who	 reported	 that	 an	 academic	 ability,	 an	 education	
experience	 and	 an	 overseas	 career	 were	 meaningful	
factors	 for	 cultural	 sensitivity.	A	 study15	 also	 reported	
that	 those	who	took	a	foreign	language	course	showed	
a	high	score	of	cultural	competency,	and	the	more	they	
were	 fluent	 in	 a	 foreign	 language,	 the	more	 the	 score	
of	 cultural	 competency	 showed	 high	 level.	 A	 study16 
also	 reported	 that	 Japanese	 nurses	 who	 did	 not	 have	
confidence	 on	 their	 foreign	 language	 ability	 showed	

a	 limitation	 of	 cultural	 knowledge	 and	 technology	
and	 also	 had	 negative	 attitude	 toward	 other	 culture.	A	
research17	 also	 reported	 from	 study	 of	 clinical	 nurse	
that	multicultural	competency	has	been	improved	by	an	
experience	of	staying	foreign	country,	travelling	abroad	
and	taking	foreign	language	course.	It	is	also	shown	that	
the	 experience	 of	 multicultural	 education	 affected	 to	
multicultural	competency,	and	 this	 result	 is	 the	similar	
with	the	studies18,19	that	reported	that	cultural	competency	
was	 increased	 through	 an	 education	 program	 and	 that	
increasing	opportunities	 to	encounter	multiple	cultures	
directly	is	important	to	promote	cultural	competency. 

A	 study15	 reported	 that	 Korean	 nurses	 had	 low	
level	of	cultural	competency	compared	to	the	nurses	of	
other	country	which	has	a	long	history	of	multicultural	
society.	The	 levels	 of	 cultural	 knowledge	 and	 cultural	
nursing	behavior	of	Korean	nurses	were	relatively	lower	
compared	to	cultural	acceptability	and	cultural	awareness.	
Cultural	 knowledge	 and	 cultural	 nursing	 behavior	 are	
the	most	important	factors	of	cultural	competency,	thus	
an	educational	program	should	be	developed	to	increase	
cultural	 competency,	 especially	 cultural	 knowledge	
and	 cultural	 nursing	 behavior.	And	 these	multicultural	
education	programs	should	be	integrated	into	a	nursing	
curriculum	or	practical	 training	 in	nursing	 institutions.	
In	 addition,	 a	 standardized	 assessment	 tool	 should	 be	
developed	 to	 measure	 cultural	 needs	 of	 patients	 from	
various	cultural	areas.

The	 present	 study	 has	 some	 limitations	 that	 need	
to	 be	 taken	 into	 consideration	 while	 interpreting	 the	
findings.	 First,	 the	 cultural	 competency	 questionnaires	
were	 collected	 using	 self-report	 measures	 in	 college.	
This	may	have	led	to	biases,	such	as	socially	desirable	
responses.	 Second,	 because	 this	 study	 cross-sectional	
in	 nature,	 causal	 inferences	 cannot	 be	 drawn	 from	 the	
results.	Any	generalizations	based	on	the	present	findings	
should	be	made	with	caution.

CONCLUSION

This	study	aimed	to	study	factors	affection	nursing	
students’	 cultural	 competency,	 and	 the	 relationship	
between	 cultural	 competency	 and	 multicultural	
acceptability	 in	 Korea.	 The	 answer	 sheets	 from	 218	
respondents	 were	 gathered,	 and	 200	 of	 them	 were	
analyzed	 except	 for	 18	 incomplete	 ones.	As	 the	 result	
of	stepwise	regression	analysis,	the	facts	which	affected	
on	 cultural	 competency	were	 having	 an	 experience	 of	
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multicultural	 education,	 civic	 action	 intention,	 and	
having	 an	 acquaintance	 of	 other	 cultural	 area.	 This	
results	 showed	 that	 nursing	 students	 with	 experience	
of	 multicultural	 education,	 civic	 action	 intention,	 and	
having	an	acquaintance	of	other	cultural	area	tended	to	
have	higher	levels	of	cultural	competency.
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ABSTRACT

The	recent	advancement	of	smart	devices	and	information	technology	is	leading	to	an	explosive	growth	of	
the	amount	of	information	distributed	through	the	SNS	(Social	Network	Service),	such	as	Twitter,	Facebook,	
and	 Instagram.	 The	 Social	 Big	 Data	 includes	 the	 constantly	 changing	 consumer	 opinions	 within	 the	
quickly	changing	market	structure	and	fierce	competition,	and	it	can	signpost	for	the	efficient	management	
index	 orientation.	Also,	 as	 the	 interest	 of	 social	 big	 data	 is	 increasing,	 the	 importance	 of	manufacturer	
service	quality	is	also	emphasized.	High	service	quality	directly	leads	to	an	increased	competitiveness	of	
a	manufacturer.	This	study	aimed	to	determine	the	basic	materials	for	the	assessment	of	the	current	status	
through	the	analysis	of	manufacturer	service	quality	using	the	social	big	data.	We	tried	to	identify	the	factors	
that	determine	the	manufacturer	service	quality,	and	understand	how	each	factor	affect	the	user	satisfaction,	
to	draw	the	correlation	between	the	factors	that	determine	the	service	quality	and	the	user	satisfaction.	It	is	
expected	that	the	analysis	methods	and	the	findings	of	this	study	will	serve	as	a	practical	guide	and	reference	
that	could	be	directly	applied	not	only	to	the	automobile	manufacturers,	but	also	in	other	businesses.
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INTRODUCTION

The	social	media	services,	 including	forums,	blogs,	
Instagram,	 Twitter,	 and	 Facebook,	 has	 been	 rapidly	
developed	with	the	introduction	of	Web	2.0	and	3.0,	and	
now	 being	 recognized	 as	 a	 new	 communication	media	
between	 the	 companies	 and	 customers,	 in	 addition	 to	
the	 communication	 among	 consumers1.	 Businesses,	
governments,	 and	 institutions	 are	 implementing	 active	
communications	 using	 social	 media,	 and	 they	 are	
now	 advancing	 into	 the	 level	 of	 actively	 analyzing	
and	 understanding	 the	 customers’	 opinions,	 interests,	
complaints,	and	reputation	contained	in	the	social	media	
contents	to	apply	into	their	business	strategy2.	Hence,	the	
amount	of	 newly	 created	 and	distributed	 information	 is	
explosively	increasing.	Referring	to	the	enormous	amount	
of	such	information,	it	is	called	the	social	big	data.

Companies	 have	 traditionally	 collected	 the	
customer	 reactions	 through	 the	 customer	 satisfaction	
measurements	through	the	FGI	(focus	group	interview),	
survey,	direct	calling,	or	email,	to	understand	the	needs	
of	 the	 customers	 and	 the	market3,4.	 Such	 conventional	
methods	 have	 the	 inherent	 problem	 of	 the	 time	
difference,	and	there	were	limitations	to	lead	the	market	
without	 the	 swift	 marketing	 reactions	 in	 the	 rapidly	
changing	market	 environment.	Also,	 it	was	difficult	 to	
make	 quick	 and	 flexible	 reactions	 in	 consideration	 of	
the	spatiotemporal	characteristics	of	the	market	and	the	
customers.	Therefore,	it	is	highly	required	to	analyze	the	
social	big	data	to	understand	the	customer	needs,	analyze	
the	 trends	 of	 the	 product	 brands	 and	 public	 opinions,	
and	 support	 the	 process	 of	 decision-making,	 through	
the	process	of	 analyzing	 the	 social	 big	data,	 including	
the	press	media,	blogs,	communities,	Twitter,	Facebook,	
knowledge	searches,	and	portal	searches.

In	 this	 study,	 we	 tried	 to	 apply	 the	
SERVQUAL(service-quality)	 model	 for	 the	 service	
quality	 of	 the	 top	 five	 car	 manufacturers	 in	 Korea,	
using	the	social	media	analysis	monitoring	system	that	
collects,	classifies,	and	analyzes	the	social	big	data.

DOI Number: 10.5958/0976-5506.2018.01038.0 
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RELATED WORK

 A. Service Quality:	 The	 service	 quality	 refers	 to	
the	 overall	 judgment	 or	 attitude	 of	 customers	
regarding	 the	 perceived	 overall	 superiority	 and	
excellence	by	 the	customers;	 it	 is	different	 from	
the	actual	product	quality.	It	is	an	abstract	concept,	
rather	 than	 a	 detailed	 property	 of	 the	 product,	
and	 is	 the	 judgment	 that	 is	 always	made	within	
the	awaken	group	of	customers5.	Also,	by	saying	
that	 the	perceived	service	quality	can	be	seen	as	
the	 degree	 of	 difference	 between	 the	 outcome	
recognition	and	expectation	of	the	customers,	the	
perceived	quality	 is	 connected	 to	 the	concept	of	
expectation	and	performance.

	 	The	service	quality	can	be	defined	as	the	overall	
judgment	 and	 attitude	 in	 terms	 of	 the	 excellent	
performance	 of	 the	 service6.	 Parasuraman,	
Zeithaml	and	Berry	developed	SERVQUAL	that	
the	 multidimensional	 standards	 to	 evaluate	 the	
service	quality.	These	standards	can	be	applied	to	
various	service	categories,	so	they	are	widely	used	
in	the	service	quality	study	or	marketing	strategy	
development	in	various	fields7.

 B. Customer Loyalty:	Customer	loyalty	refers	to	the	
tendency	of	customers	to	repurchase	the	products	
or	 services	 of	 a	 specific	 company	 or	 brand;	 in	
marketing,	 customer	 loyalty	 can	 be	 considered	
as	 the	 repurchase	 or	 the	 recommendation	 of	
the	 product	 to	 others.	 Customer	 loyalty	 can	 be	
classified	 into	 the	 service	 loyalty	 and	 brand	
loyalty.	 The	 service	 loyalty	 is	 defined	 as	 the	
particular	 attitude	 to	 continue	 the	 exchanging	
relation	 based	 on	 previous	 experiences,	 and	 it	
means	that	the	service	loyalty	is	mainly	based	on	
the	previous	experience8.

	 	Oliver	 defined	 customer	 loyalty	 as	 the	 deep	 unity	
to	 repurchase	 or	 re-sponsor	 the	 preferred	 product	
or	 service	 continuously	 in	 the	 future,	 despite	 the	
potential	 situational	 influences	 and	 marketing	
efforts	to	cause	the	replacement	behavior,	and	as	the	
relationship	between	the	relative	attitude	towards	the	
brand,	store,	seller	and	the	supportive	behaviors9.

 C. Intention of Repurchasing:	 Bitner	 suggested	
in	 his	 study	 that	 the	 intention	 of	 repurchasing	
depends	 on	 how	 good	 the	 perception	 of	 the	
customer	 towards	 the	 service;	 when	 the	
customer	 has	 a	 good	 perception,	 the	 intention	
of	 repurchasing	 will	 increase,	 and	 when	 the	
customer	 has	 a	 bad	 perception,	 it	will	 decrease.	
Also,	 the	 studies	 found	 that	 the	most	 influential	
factor	 on	 the	 intention	 is	 the	 satisfaction	 of	 the	

customers.	 The	 satisfaction	 and	 dissatisfaction	
factors	are	affected	by	the	perceived	price	and	the	
perceived	service	quality	by	the	consumer,	which	
have	a	direct	causal	relationship	with	the	behavior	
of	repurchasing10.

	 	It	is	significantly	important	to	maintain	the	existing	
customers	through	the	intention	of	repurchasing.	
Maintaining	customers	can	be	seen	as	an	important	
factor	that	continuously	creates	profit	and	outcome	
in	the	long	run.	Therefore,	since	the	intention	of	
revisiting	 a	 particular	 service	 or	 repurchasing	 a	
particular	product	is	directly	related	to	the	future	
purchase,	business	operators	should	make	efforts	
to	increase	the	customers’	intention	to	repurchase	
with	the	increased	customer	satisfaction.

Reputation Analysis using the Social Media 
Monitoring

 A. The Social Media Monitoring:	 This	 study	
utilized	 the	 social	 media	 monitoring	 analysis	
tool	 (product	 name:	 RIS-K)	 developed	 by	
RSN	 Inc.,	 a	 social	 big	 data	 company.	 RIS-K	
automatically	collects	and	classifies	the	enormous	
online	 information	on	 the	 Internet,	based	on	 the	
keywords	 that	 reflect	 customer	 interest,	 and	
detects	various	online	trends,	such	as	customer’s	
voice,	 preceding	 issue	 exploration,	 competitor	
trends,	and	industry	trends	in	real-time	to	provide	
the	 statistical	 analysis	 results.	 The	 social	media	
monitoring	 service	 is	 provided	 in	 three	 items,	
which	 are	 channel	 analysis,	 interested	 issue	
analysis,	 and	 competitor	 analysis,	 regarding	 the	
customer	reputation.

	 	First,	Channel	Analysis	 focuses	 on	 the	 following	
items:	 ‘in	 what	 channel	 the	 issue	 is	 occurring?’,	
‘what	 channel	 should	 be	 focused?’,	 ‘are	 the	
online/offline	promotion	programs	gaining	market	
responses?’,	 ‘in	what	channel	 the	communication	
should	 be	 done,	 and	 which	 factor	 of	 customer	
reputation	should	be	focused?’	and	‘are	we	properly	
dealing	 with	 the	 formed	 issue?’	 Second,	 Issue	
Analysis	 focuses	 on	 the	 following	 items:	 ‘which	
are	 the	 items	 liked	 and	 hated	 by	 the	 market?’	
and	 ‘what	 should	we	 emphasize	 to	 communicate	
with	 the	market?’	Third,	 the	Competitor	Analysis	
focuses	 on	 the	 following	 items:	 ‘what	 are	 the	
aspects	of	the	competitor	that	are	liked	and	hated	
by	the	customers?’,	‘what	is	the	competitor’s	KEY	
(key	message	factor)?’	and	‘which	items	should	be	
highlighted	to	overwhelm	the	competitor?’	Figure	
1	 shows	 the	 UI	 of	 the	 social	 media	 monitoring	
analysis	 tool	 used	 in	 this	 study.	 User	 can	 check	
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information	 such	 as	 reputation	 ranking,	 keyword	
collection	 statistics.	 Collected	 site	 statistics,	 Ton	
Score,	Share	of	brand	 (SOB),	 and	Volume	Trend	
by	company	are	used	in	this	tool.

Figure 1: UI of the Social Media Monitoring 
Analysis Tool

 A. Keyword Classification for Evaluation Items: 

Using	 the	 social	 media	 monitoring	 analysis	

tool,	 the	 customer	 reputation	 towards	 the	major	

domestic	 car	manufacturers	 on	 the	 social	media	

was	analyzed.	The	analysis	items	were	based	on	

the	SERVQUAL	model11,	a	commonly	used	tool	

to	 assess	 the	 service	quality.	The	quality	 factors	

are	 categorized	 into	 five	 dimensions	 to	 select	

keywords	 for	 each	 subject:	 tangibles,	 reliability,	

responsiveness,	 assurance,	 and	 empathy.	 In	 this	

study,	 the	 five	 dimensions	 of	 the	 SERVQUAL	

model	were	reinterpreted	to	be	in	accordance	with	

the	nature	of	social	media	as	shown	in	Table	1.

Table 1: Collection and analysis keyword classification system

Factor Redefining in 
terms of analysis

Evaluation 
factor Keywords for Collection / Analysis

C
or
po
ra
lit
y

Se
rv
ic
e	
Pr
ov
id
ed
	P
hy
si
ca
l	

Eq
ui
pm

en
t	a
nd
	P
ro
du
ct
s,	

et
c. Product

Exterior Door/LED/head	lamp/fog	lights/tire/wheel/bumper/
side	mirror/light/muffler

Interior
seat/driver’s	seat/interior	space/interior	light/steering	

wheel/instrument	panel/center	fascia/rear	seat/
passenger	seat/storage	space

Convenience hot	line/air	conditioner/smart	key/sensor/rear	camera/
navigation/audio/hot	sheet/vent	sheet/button	start

Stability Airbag/VSM/curtain	airbag/self-controller/alarm/
ECU/safety	device/EPB/seat	belt/side	airbag

R
el
ia
bi
lit
y

Pr
od
uc
t	c
on
fid
en
ce
,	

pr
od
uc
t	l
ev
el
	

sa
tis
fa
ct
io
n

Quality

Quality	&	
Performance

engine/transmission/output/GDI	engine/speed/motor/
brake/diesel	engine/displacement/driving	performance

Quietness engine	noise/indecent	noise/sound	proof	/NVH/wind	
noise/driving	noise/fricatives/bottom	noise

Economic	
efficiency

fuel	efficient/practicality/certified	fuel	efficient/combined	
fuel	efficient/high	efficiency/fuel	economy/real	fuel	
economy/highway	fuel	efficient/city	fuel		efficient

R
es
po
ns
ib
ili
ty

C
us
to
m
er
	

re
sp
on
si
ve
ne
ss
	

to
	a
ds
	su

ch
	a
s	

ca
m
pa
ig
ns
	a
nd
	

ev
en
ts

Marketing Campaigns,	ads,	events

as
su
ra
nc
e

Em
pl
oy
ee
	

kn
ow

le
dg
e,
	

ki
nd
ne
ss
,	

tru
st
,	

sa
tis
fa
ct
io
n	

w
ith
	fa
ith

Service Service	center/recall/dealer/AS/warranty	period/free	inspection/free	
repair/repair	shop/vehicle	management/response

Em
pa
th
y

Sa
tis
fa
ct
io
n	

w
ith
	

ap
pe
ar
an
ce
	

of
	p
ro
du
ct

Design Appearance/Painting/Color/Line/Front	part/Designer/Rear	part/
Family	look/Volume	sense/Two-tone
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 B. Analysis Method:	 In	 this	 study,	 five	 domestic	
car	manufacturers	were	selected	and	the	relevant	
actual	 social	 data	were	 collected.	The	 period	 of	
the	social	data	survey	was	based	on	the	recent	one	
year	 of	 analysis	 data.	 The	 collected	 social	 data	
were	within	the	period	of	from	March	1,	2016	to	
March	 31,	 2017.	 Collected	 media	 included	 the	
original	texts	from	the	press	media,	blogs,	cafes,	
communities,	Twitter,	portal	websites,	 consumer	
organizations,	and	bulletin	boards.

	 	The	collected	data	were	primarily	auto-classified	
through	the	system,	followed	by	a	total	inspection	
by	the	data	analysis	expert	to	increase	the	accuracy	
and	 reliability.	 For	 the	 offline	 survey,	 customers	
who	 are	 receiving	 services	 from	 the	 five	 major	
domestic	 car	manufacturers	were	 surveyed.	The	
questionnaire	 composed	 of	 five	 questions	 about	
tangibles	(product),	five	questions	about	reliability	
(quality),	 five	 questions	 about	 responsiveness	
(marketing),	and	eight	questions	about	assurance	
(service).	 The	 questionnaire	 was	 performed	
based	 on	 the	 traditional	 Likert	 scale	method	 (1,	
2:	 negative,	 3:	 neutral,	 4,	 5:	 positive).	 In	 terms	
of	the	social	media	(online)	analysis,	three	scales	
(positive,	neutral,	negative)	were	used.

	 	Also,	the	customer	satisfaction	index,	which	is	the	
NPS	 (net	 promote	 score)	 of	 CRM,	was	 applied	
as	 the	SNPS	 (social	 net	 promote	 score)	 to	draw	

the	 results.	 After	 the	 analysis	 of	 the	 collected	
keywords,	the	numbers	of	each	keyword	that	was	
applicable	to	the	positive	volume,	neutral	volume,	
and	negative	volume	were	calculated,	and	defined	
as	the	SNPS	value	as	follows.

	 	SNPS	=	
Positive Negative

Positive Negative

�

�
	 …(1)

Table 2: Comparison between the offline/online 
SNPS results of each manufacturer

Company Offline SNPS Online SNPS
Company	R -0.1 -0.1
Company	H -0.2 -0.2
Company	K 0.1 0.3
Company	C -0.8 -0.1
Company	S -0.2 -0.8

	 	Table	 2	 shows	 the	 comparison	 of	 offline	 and	
online	 SNPS	 results	 of	 each	 car	 manufacturer.	
Company	 K	 was	 found	 to	 have	 positive	 offline	
and	 online	 SNPS	 indexes.	 Company	 C	 showed	
the	 most	 negative	 offline	 SNPS	 index	 with	 the	
value	of	-0.8,	and	Company	S	showed	the	lowest	
online	SNPS	score	of	-0.8.

 C. The Results and Analysis for Reputation by 
Evaluation Properties:	The	detailed	analysis	of	
offline/online	 evaluation	 properties	 is	 shown	 in	
Table	3.

Table 3: Comparison in terms of the results by manufacturers and evaluation properties

Company Attribute
Offline Share (%) Online Share (%)

Positive Neutral Negative Positive Neutral Negative

Company
R

Marketing 32 41 27 3 97 0
Product 42 33 25 13 78 9
Service 39 36 25 21 17 62
Design 61 11 28 45 42 13
Quality 35 38 27 1 65 34

Company
H

Marketing 18 41 41 3 96 1
Product 38 38 23 12 69 19
Service 41 38 21 56 21 23
Design 30 47 23 52 39 9
Quality 25 44 31 7 6 87

Company
K

Marketing 17 43 40 4 95 0
Product 37 44 19 11 78 11
Service 33 51 16 18 54 28
Design 41 53 6 54 41 4
Quality 26 51 23 39 11 50
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Conted…

Company
C

Marketing 0 55 45 3 97 1
Product 15 35 50 16 74 10
Service 40 35 25 35 35 30
Design 12 38 50 28 56 15
Quality 10 35 55 2 5 93

Company
S

Marketing 10 47 43 0 69 31
Product 30 63 7 3 83 14
Service 41 38 21 31 49 20
Design 45 47 8 36 54 10
Quality 37 50 13 24 55 21

The	correlation	analysis	of	the	data	shown	in	Table	
2	and	3	draws	the	following	improvements	suggested	as	
follows	by	each	manufacturer.

 (a) Company R:	 The	 overall	 offline	 and	 online	
SNPS	 index	 showed	 a	 negative	 result	 of	 -0.1	
(Table	2),	but	 the	offline/online	analysis	of	each	
manufacturer	 assessment	 property	 showed	 that	
the	 ‘Design’	 factor	 marked	 a	 high	 percentage	
(offline	61%,	online	45%)	(Table	3).	Therefore,	it	
was	 found	 that	which	areas	 should	be	 improved	
and	 focused	 in	 terms	of	 the	 detailed	 assessment	
properties.	The	findings	suggested	that	Company	
R	 should	 pay	 more	 attention	 to	 improve	 the	
‘Service’	index.

 (b) Company H:	As	 this	 company	 showed	 a	 high	
offline	 and	 online	 exposure	 frequency,	 so	 the	
customer	 interest	was	 the	highest.	However,	 the	
offline/online	 SNPS	 index	 showed	 a	 negative	
result	 of	 -0.2.	 Referring	 to	 each	 assessment	
property,	 the	 ‘Service’	 index	was	high	 in	offline	
(41%)	and	online	 (56%).	The	negative	 ‘Quality’	
index	was	high	in	online	(87%),	meaning	that	an	
improvement	is	urgent.

 (c) Company K:	It	was	analyzed	that	it	was	the	only	
company	with	positive	offline	and	online	indexes.	
The	 offline	 and	 online	 assessment	 properties	
analysis	showed	that	the	‘Design’	index	was	high	
in	offline	(41%)	and	online	(54%).

 (d) Company C:	The	offline	SNPS	marked	a	negative	
result	 with	 the	 score	 of	 -0.8.	 The	 assessment	
properties	 analysis	 showed	 that	 the	 ‘Service’	
index	was	high	in	offline	(41%)	and	online	(54%).	
However,	 the	 ‘Quality’	 index	 showed	 a	 highly	
negative	result	in	offline	(55%)	and	online	(93%),	
similar	to	the	Company	H.

 (e) Company S:	 The	 online	 SNPS	 marked	 a	
negative	 result	with	 the	 score	of	 -0.8.	However,	
the	 assessment	 properties	 analysis	 showed	 that	
the	 ‘Service’	 and	 ‘Design’	 indexes	 showed	 a	
positive	result.	The	‘Marketing’	index	showed	the	
negative	offline	(43%)	and	online	 (31%)	results,	
so	suggesting	that	the	marketing	factors	should	be	
improved.

CONCLUSION

In	 this	 study,	 we	 analyzed	 the	 offline	 and	 online	
(social	 media)	 customer	 reputations	 on	 the	 service	
quality	 of	 the	 domestic	 car	manufacturers.	The	 public	
opinion	 on	 the	 social	 media	 in	 terms	 of	 the	 actual	
domestic	 car	 manufacturers	 was	 measured	 with	 the	
social	 media	monitoring	 analysis	 tool,	 and	 the	 results	
were	 categorized	 as	 positive,	 neutral,	 and	 negative	
results	to	measure	the	SNPS	scores.

A	 survey	 was	 also	 conducted	 targeting	 the	 offline	
customers	with	 experiences,	 and	 the	 assessment	 results	
were	derived	 from	the	application	of	SNPS	calculation.	
Also,	a	more	detailed	analysis	was	performed	in	terms	of	
offline/online	assessment	properties	 to	be	able	 to	derive	
proposed	 improvement	 for	 each	 car	manufacturer.	 It	 is	
expected	that	the	manufacturers	will	be	able	to	understand	
the	points	to	improve,	under	the	identification	of	detailed	
customer	responses	with	respect	to	each	assessment	index,	
and	will	make	better	efforts	to	improve	their	service.
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ABSTRACT

The	purpose	of	this	descriptive	research	study	was	to	investigate	the	effect	of	teaching	efficacy	on	clinical	
practice	education	of	small	and	medium-sized	hospital	nurses	and	to	provide	basic	data	for	improvement	of	
clinical	practice	education.	The	study	was	conducted	from	April	15th	to	April	30th,	2017	with	121	enrolled	
nurses	working	in	small	hospitals	in	K	city.	SPSS	was	used	to	analyze	the	data	and	Pearson’s	correlation	
coefficients,	t-tests	and	multiple	regression	analysis	were	conducted.	The	different	sub	domains	of	teaching	
efficacy	were	significantly	positively	correlated	with	confidence	in	knowledge	of	their	own	major,	reduction	
in	class	strategies,	and	leadership	to	students	if	 the	nurses	are	older	than	40	years,	have	a	clinical	career	
of	more	than	10	years,	and	are	above	chief	nurses	(p	<	 .001).	Finally,	factors	affecting	teaching	efficacy	
included	the	hospital	atmosphere,	relationship	with	the	clinical	leaders,	and	job	satisfaction.	Clinical	practice	
education	should	be	improved	through	the	development	and	application	of	a	systematic	teaching	program	
that	can	improve	nurse	teaching	efficacy	as	a	clinical	practitioner.
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INTRODUCTION

Nursing	education	institutions	should	make	efforts	to	
help	nursing	students	to	adapt	to	the	practice	required	in	
the	clinical	field	and	to	help	them	grow	as	skilled	nurses	
who	 can	 participate	 in	 “realistic	 nursing	 work”	 where	
critical	thinking	abilities	can	be	applied	in	various	clinics	
1.	Nursing	students	learn	nursing	skills,	time	management,	
and	 professional	 socialization	 through	 clinical	 practice	
training.	 During	 clinical	 practice	 training,	 they	 have	
the	 opportunity	 to	 develop	 their	 understanding	 of	 the	
role	 of	 nursing	 professional	 and	 socialization	 through	
reinforcement	 learning	 and	 discovering	 role	 models	
in	 clinical	 field	 leaders2.	 It	 is	 important	 to	 improve	 the	
clinical	performance	of	nursing	students	through	clinical	
practice	 training	and	efforts	 should	be	made	 to	 identify	
the	 factors	 that	 influence	 clinical	 practice	 education3. 
Nursing	 students	 in	 Korea	 do	 not	 experience	 enough	

practical	 nursing	 training,	 and	 though	 the	 staff	 who	
mainly	led	the	students’	practice	is	the	chief	nurse	in	the	
practical	training,	the	field	nurse	is	preferred	by	students	
as	a	practice	leader4.	There	is	currently	no	systematic	and	
consistent	 education	 in	 clinical	 education	 lead	 by	 head	
nurses,	as	 they	have	 the	dual	burden	of	fulfill	 roles	and	
responsibilities	as	the	manager	of	a	ward	and	carrying	out	
dedicated	teaching	of	one	student.	Head	nurses	also	lack	
time	for	practical	training5.

Considering	 the	 clinical	 practice	 training	 field	 in	
Korea,	the	average	number	of	schools	per	hospital	is	4.2,	
the	number	of	hospitals	practicing	7	or	more	is	19.9%,	
55.2%	of,	 nurses	 had	 been	 practicing	 for	 9	months	 or	
more,	 and	more	 than	 three	 schools	 are	 practicing	 in	 a	
single	 hospital	 in	 45.7%	 of	 all	 cases6.	 Furthermore,	
special	 departments,	 such	 as	 delivery	 rooms	 and	
neonatal	rooms,	are	mostly	located	in	small	hospitals	and	
specialized	hospitals	rather	than	in	general	hospitals	due	
to	space	limitations.	For	these	reasons,	various	problems	
related	to	clinical	practice	education	have	been	discussed	
and	revealed	 issues	such	as	a	 lack	of	qualified	clinical	
educators,	 a	 lack	of	 educators,	 inadequate	 role	models	
for	nursing	students,	a	lack	of	educational	understanding	
of	the	field	of	practice,	and	inappropriate	evaluation7.

DOI Number: 10.5958/0976-5506.2018.01039.2 
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On	the	other	hand,	instruction	from	clinical	practice	
field	instructors	such	as	head	nurses	or	general	nurses	is	
necessary	to	achieve	effective	evidence-based	practical	
training	 in	 nursing.	 Additionally,	 clinical	 knowledge,	
communication,	and	feedback	skills	of	ward	nurses	can	
have	a	positive	effect	on	students’	qualitative	 learning.	
Moreover,	the	ability	to	link	theory	and	practice	can	be	
cultivated	 through	 active	 involvement	 of	 clinical	 field	
leaders.	Thus,	the	nurse	who	plays	the	role	of	clinical	field	
leader	should	have	educational	capacity	and	contribute	
to	 improving	 the	 quality	 of	 clinical	 practice	 training8. 
The	 instructors’	 teaching	 efficacy	 can	 affect	 students’	
academic	 achievement	 and	 the	 better	 the	 instructor	
carries	out	their	educational	role	the	more	positively	they	
can	affect	students’	satisfaction	and	learning	ability	9. As 
such,	it	is	necessary	to	measure	nurses’	teaching	efficacy	
and	to	determine	whether	they	are	ready	for	the	role	of	
instructor	 in	 clinical	 practice	 education.	 Additionally,	
the	 quality	 of	 clinical	 practice	 education	 is	 expected	
to	 improve	as	 the	nurses	 in	 the	clinical	field	are	better	
prepared	to	teach	nursing	students	10.

The	purpose	of	 this	 study	 is	 to	provide	basic	data	
for	 the	 improvement	 of	 clinical	 practice	 education	 by	
analyzing	factors	affecting	teaching	efficacy	of	nurses	in	
small	and	medium-sized	hospitals.

MATERIALS AND METHOD

Study Design:	This	study	is	a	descriptive	research	study	
to	investigate	the	factors	affecting	the	teaching	efficacy	
of	nurses	in	small	and	medium-sized	hospitals.

Instruments:	The	 teaching	 efficacy	measurement	 tool	
used	in	this	study	was	modified	from	and	supplemented	
a	tool	developed	by	Hwang	(2006) 11.	The	scale	consists	
of	 a	 total	 of	 21	 items,	 with	 8	 items	 on	 confidence	 in	
knowledge	related	to	their	major,	6	items	on	control	of	
class	strategy,	and	7	items	on	leadership	of	students.	In	
this	study,	the	Cronbach’s	α	was	.97.	The	measurement	
tool	for	the	perception	of	clinical	practice	education	was	
modified	 from	 and	 supplemented	 by	 Kim	 (2016) 12. 
The	tool	consists	of	10	items	about	ward	atmosphere,	10	
about	 relationships	with	 clinical	 leaders,	 and	10	 about	
job	satisfaction.	The	Cronbach’s	α	was	.93	in	this	study.
Sampling	and	data	collection

This	 study	was	 conducted	 from	April	 15,	 2017	 to	
April	30,	2017,	with	121	nurses	working	in	a	small	and	
medium-sized	 hospital	 in	 K	 city.	After	 the	 researcher	
visited	 the	 participants	 and	 explained	 the	 purpose	 and	
method	of	the	study,	a	questionnaire	was	distributed	to	
the	participants	who	agreed	 to	participate	 in	 the	study.	

Considering	 research	 ethics,	 the	 participants	 were	
assured	 with	 personal	 confidentiality	 and	 informed	
about	the	purpose	of	the	study	and	that	the	study	would	
not	be	used	for	purposes	other	than	research.	Only	those	
who	agreed	to	this	participated	in	the	study.

DATA ANALYSIS

The	collected	data	were	analyzed	using	SPSS	28.0	
version.	 The	 participants’	 general	 characteristics	 were	
expressed	as	numbers	and	percentages,	teaching	efficacy	
and	 perception	 of	 clinical	 practice	 were	 expressed	
as	 means	 and	 standard	 deviations,	 the	 relationship	
between	 nurses’	 teaching	 efficacy	 and	 perception	 of	
clinical	 practice	 education	 was	 investigated	 using	
Pearson’s	correlation	coefficients,	and	 factors	affecting	
the	 teaching	 efficacy	were	 investigated	 using	multiple	
regression	analysis.

RESULTS AND DISCUSSION

General characteristics of participants:	 The	
participants	 were	 mostly	 113	 female	 (93.4%),	 the	
average	 age	 was	 28.90	 ±	 6.55	 years,	 and	 62	 students	
(51.2%)	 were	 university	 graduates.	 Forty	 (33.1%)	
worked	in	surgical	departments,	56	(46.3%)	had	clinical	
experience	of	less	3	years,	and	about	100	(82.6%)	were	
general	nurses.	The	most-answered	appropriate	type	of	
education	 for	 clinical	 practice	 instruction	 appeared	 as	
‘preceptor	education(76	people,	62.8%).	[Table	1].

Table 1: General characteristics
(N = 121)

Characteristics Classification n (%) 

Gender
Female 113	(93.4)
Male 8	(6.6)

Age

≤	29 78	(64.5)
30-39 32	(26.4)
≥	40 11	(9.1)

28.90	±	6.55

Marital	Status
Married 45	(37.2)
Single 76	(62.8)

Highest	level	of	
Education

Bachelor’s	
degree	(2	year) 55	(45.5)

Bachelor’s	
degree	(4	year) 62	(51.2)

Master’s	
degree	or	
higher

4	(3.3)
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Conted…

Department

Medicine 36	(29.8)

Surgical 40	(33.1)

Special* 31	(25.6)

Other 14	(11.6)

Work	experience	
in	clinics

Less	than	3	
years 56	(46.3)

3-5	years 20	(16.5)

5-10	years 22	(18.2)

10-15	years 13	(10.7)

More	than	15	
years 10	(8.3)

Title

General 100	(82.6)

Charge 11	(9.1)

Higher	than	
chief 10	(8.3)

Experience	in	clinical	
practice	education

Yes 60	(49.6)

No 61	(50.4)

Preceptor	
experience

Yes 58	(47.9)

No 63	(52.1)

Experience	in	
clinical	practice	
instruction

Yes 37	(30.6)

No 84	(69.4)

Educational	needs	
for	instruction	in	
clinical	practice	

education

Yes 113	(93.4)

No 8	(6.6)

Appropriate	
educational	forms	
of	clinical	practice	

instruction
(Multiple	
responses)	

Conservative	
education 33	(27.3)

Preceptor	
education 76	(62.8)

Job	Training 24	(19.8)

Graduate	
Education 7	(5.8)

Other 2	(5.8)

*	Intensive	Care	Unit,	Emergency	Room,	Operating	
Room

Participants’ perception of teaching efficacy and 
clinical practice education:	On	 average,	 participants’	
rated	 their	 teaching	 efficacy	 as	 3.38	 ±	 0.58	 out	 of	 5,	

with	the	confidence	in	knowledge	related	to	their	major	
as	 3.30	±	0.58,	 control	 of	 class	 strategy	 as	 3.29±0.63,	
and	 leadership	 of	 students	 as	 3.56±0.69.	 On	 average	
they	 rated	 their	 perception	 of	 clinical	 practice	 as	 3.84	
±	 0.55	 out	 of	 5,	 hospital	 atmosphere	 as	 3.78	 ±	 0.74,	
relationships	with	 clinical	 leaders	 as	 3.66	 ±	 0.60,	 and	
job	satisfaction	as	4.08	±	0.62	[Table	2].

Table 2: Participants’ perception of teaching efficacy 
and clinical practice education

(N = 121)

Variables Range M ± SD

Teaching	efficacy	of	
nurses 1.76	~	5.00 3.38	±	0.58

Confidence	in	knowledge	
related	to	major 1.75	~	5.00 3.30	±	0.58

Control	of	class	strategy 1.50	~	5.00 3.29	±	0.63

Leadership	with	students 1.57	~	5.00 3.56	±	0.69

Perception	of	clinical	
practice 1.77	~	5.53 3.84	±	0.55

Hospital	atmosphere 1.60	~	5.60 3.78	±	0.74

Relationships	with	
clinical	leaders 1.50	~	5.40 3.66	±	0.60

Job	satisfaction 1.80	~	5.80 4.08	±	0.62

Difference in teaching efficacy in relation to general 
characteristics:	The	total	score	of	teaching	efficacy	was	
significantly	 different	 in	 term	 of	 age	 group	 (F	 =	 7.45,	
p	=	 .001),	 clinical	 career	 (F	=	3.60,	p	=	 .030),	 title	 (F	
=	5.00,	p	=	.008),	and	experience	in	clinical	instruction	
(t	=	2.13,	p	=	.035).	The	differences	in	the	subdomains	
of	teaching	efficacy	in	relation	to	general	characteristics	
of	 the	 participants	 was	 higher	 in	 participants	 aged	 40	
years	or	higher	compared	to	students	in	their	20s	or	30s	
in	 several	 factors,	 including	 confidence	 in	 knowledge	
related	to	major,	control	of	class	strategy,	and	leadership.	
Participants’	 confidence	 in	 their	 knowledge	 related	 to	
their	major	was	higher	in	those	with	clinical	experience	
of	10	years	or	more	compared	to	those	with	less	clinical	
experience,	 and	 both	 the	 confidence	 in	 knowledge	
related	 to	 their	major	 and	 the	 leadership	with	 students	
was	higher	in	the	category	“chief	nurses	or	higher”	than	
in	the	general	or	charge	nurses	[Table	3].
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Table 3: Difference in teaching efficacy in relation to general characteristics
(N = 121)

Characteristics Classification

Teaching Efficacy 
confidence in 

knowledge 
related to major

control of class 
strategy

leadership with 
students

Age ≤	29a 25.38	±	4.79 19.24	±	3.92 24.22	±	5.02
30-39b 27.22	±	3.57 19.69	±2.88 25.25	±	3.98
≥	40c 31.00	±	3.46 23.27	±	3.13 28.82	±	3.63
F(p) 8.66	(<.001) 6.02(.003) 4.81(.010)
Tukey a,	b	<	c a,	b	<	c a,	b	<	c

Highest	level	of	
education

Bachelor’s	degree	(2	year) 25.78	±	4.54 19.56	±	3.34 24.38	±	4.66
Bachelor’s	degree	(4	year) 26.79	±	4.69 19.77	±	4.00 25.34	±	4.90

Master’s	or	higher 28.25	±	6.13 21.25	±	5.85 25.50	±	6.14
F(p) 1.01(.366) 0.38(.683) 0.60(.548)

Department Medicine 26.69	±	4.54 19.42	±	4.06 24.69	±	5.28
Surgical 25.33	±	3.74 19.78	±	2.70 24.95	±	4.12
Special* 26.77	±	5.76 19.74	±	4.73 24.84	±	5.42
Other 27.7	±	4.58 20.36	±	3.41 25.50	±	4.40
F(p) 1.20(.314) 0.21(.888) 0.10(.962)

Clinical	experience	
(years)

≤	5a 25.41	±	4.60 19.36	±	3.60 24.29	±	4.98
5-10b 26.82	±	4.84 19.77	±	4.58 25.36	±	4.72
≥	10c 29.17	±	3.56 20.91	±	3.29 26.52	±	4.03
F(p) 6.39(.002) 1.53(.220) 2.06(.132)
Tukey a,	b	<	c

Title Generala 25.67	±	4.57 19.47	±	3.62 24.48	±	4.90
Chargeb 28.91	±	3.70 19.73	±	4.73 25.55	±	3.88

Chief	or	higherc 30.70	±	3.33 22.30	±	3.27 28.50	±	3.24
F(p) 7.86(.001) 2.65(.075) 3.41(.036)
Tukey a,	b	<	c a,	b	<	c

Experience	in	clinical	
practice	education

Yes 27.02	±	4.62 19.78	±	3.66 25.23	±	4.43
No 25.75	±	4.67 19.67	±	3.88 24.59	±	5.17
t(p) 1.50(.137) 0.16(.871) 0.73(.464)

Preceptor	experience Yes 26.43	±	5.06 19.66	±	3.85 24.64	±	4.47
No 26.33	±	4.31 19.79	±	3.69 25.16	±	5.13
t(p) 0.11(.909) -0.20(.840) -0.59(.554)

Experience	in	clinical	
practice	 
instruction

Yes 28.11	±	4.29 20.54	±	3.90 25.89	±	4.65
No 25.62	±	4.65 19.37	±	3.66 24.48	±	4.84
t(p) 2.78(.006) 1.59(.114) 1.50(.136)

Educational	needs	for	
instruction	in	clinical	
practice	instruction

Yes 26.56	±	4.66 19.90	±	3.72 25.12	±	4.74
No 23.88	±	4.22 17.25	±	3.58 22.00	±	5.10
t(p) 1.58(.117) 1.95(.053) 1.79(.077)
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Relationship between teaching efficacy and perception of clinical practice:	Confidence	in	knowledge	related	to	
major,	one	of	the	subdomains	for	teaching	efficacy	showed	significant	positive	correlations	with	job	satisfaction	(r	=	
.52),	control	of	class	strategy(r	=	.58),	and	leadership	of	students	(r	=	.57,	p	<	.001;	Table	4).	

Table 4: Relationship between teaching efficacy and perception of clinical practice

Variable

Teaching efficacy Perception of clinical practice
Confidence 

in 
knowledge 
related to 

major

Control 
of class 
strategy

Leadership 
of students

Hospital 
atmosphere

Relationships 
with clinical 

leaders

Job 
satisfaction

Teaching	
Efficacy

Confidence	
in	knowledge	
related	to	
major

1

Control	of	
class	strategy .80** 1

Leadership	on	
students .72** .84** 1

Perception	
of	clinical	
practice

Hospital	
atmosphere .35** .44** .39** 1

Relationships	
with	clinical	
leaders

.44** .43** .45** .54** 1

Job	
satisfaction .52** .60** .62** .51** .64** 1

**	p	<	.001

Factors affecting teaching efficacy:	The	regression	model	of	the	factors	affecting	teaching	efficacy	was	statistically	
significant,	and	had	an	explanatory	power	of	39%	[Table	5].	

Table 5: Factors affecting teaching efficacy
(N = 121)

Variables B SE β t p Adj R2 F p
Hospital	atmosphere 0.21 0.15 .13 1.43 .155

.391 13.85 <	.001

Relationships	with	clinical	leaders 0.17 0.20 .09 0.85 .395
Job	satisfaction 0.94 0.20 .48 4.75 <	.001

Experience	in	clinical	practice	instruction -0.29 2.22 -.01 -0.13 .896
Clinical	experience 1.16 1.83 .08 0.63 .529

Age 0.08 0.21 .05 0.39 .695

Subdomains	 in	 teaching	 efficacy—confidence	 in	
knowledge	 related	 to	 major,	 control	 of	 class	 strategy,	
and	 leadership	on	students—were	higher	 in	 those	who	
are	 40	 years	 or	 older,	 those	 with	 10	 years	 or	 more	
clinical	experience,	and	in	chief	nurses	or	higher.	Such	
personal	 factors	 are	 consistent	 with	 previous	 research	

that	 assessed	 positive	 influences	 on	 teaching	 efficacy.	
However,	 in	clinical	practice	education,	general	nurses	
with	 less	 experience	 often	 conduct	 practical	 training,	
including	hands-on	nursing,	and	 therefore	 the	 teaching	
efficacy	 of	 general	 nurses	 with	 less	 than	 10	 years	 of	
experience	needs	to	be	improved.
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In	 addition,	 a	 significant	 positive	 correlation	 was	
found	between	the	nurses’	perception	of	clinical	practice	
and	 the	 subdomains	 of	 teaching	 efficacy,	 namely	
confidence	in	knowledge	related	to	their	major,	control	
of	class	strategy,	and	leadership	of	students	(p	<	.001).	
This	may	be	because	teachers	will	devote	a	large	amount	
of	 time	 to	 their	 lessons	 if	 they	 are	 confident	 about	
their	 proficiency.	 Teachers	 with	 high	 expectations	 of	
efficacy	will	be	responsible	for	the	instruction	results	by	
continuous	 correction	 and	 supplement	 on	 the	 teaching	
material.	 For	 effective	 clinical	 practice	 education,	
clear	 role	 assignment	 for	 practical	 guidance	 advisors,	
clinical	 instructors,	and	practical	educators	 is	required.	
Additionally,	 it	 is	 important	 to	 share	 and	 evaluate	
learning	 outcomes	 and	 educational	 goals	 for	 practical	
purposes	through	connecting	schools	and	hospitals	that	
can	provide	each	other	with	mutual	feedback.

Finally,	 the	 factors	 affecting	 the	 teaching	 efficacy	
are	 the	hospital	atmosphere,	 relationships	with	clinical	
leaders,	 and	 job	 satisfaction.	 Therefore,	 increasing	
nurses’	satisfaction	with	their	instructional	role	through	
attention	 and	 support	 for	 compensation	 is	 necessary.	
This	is	an	area	to	which	continuous	attention	should	be	
paid	and	improvements	should	be	made	in	cooperation	
with	the	clinical	practice	organization.

CONCLUSION

Clinical	practice	education	constitutes	a	significant	
part	of	nursing	education	and	nurses	have	an	important	
influence	on	the	clinical	environment	as	clinical	practice	
instructors.	This	 is	 because	most	guidance	 is	provided	
by	leaders	in	the	clinical	field.	Therefore,	measurements	
of	nurses’	perception	of	their	teaching	efficacy	must	take	
into	account	the	context	of	clinical	practice	education.	We	
can	expect	improvements	in	clinical	practice	education	
through	the	development	and	application	of	systematic	
teaching	programs	to	improve	teaching	efficacy.
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ABSTRACT

This	 study	was	 attempted	 to	 arouse	 interest	 in	personal	 information	protection	 and	 to	provide	 the	basic	
data	for	developing	implementation	strategies	by	grasping	the	knowledge	degree	of	personal	information	
protection	of	nursing	students	who	would	be	future	nurses.	This	study	was	conducted	for	73	students	 in	
the	3rd	grade	of	a	nursing	department	located	in	C	city.	The	data	collection	was	done	from	Apr	15,	2017	to	
Apr	30,	2017.	The	collected	data	was	analyzed	using	SPSS	Program.	As	a	result,	The	knowledge	score	of	
nursing	students	on	patient	personal	information	protection	was	1.90±.167	out	of	10	points.	Difference	in	
knowledge	on	personal	information	protection	according	to	the	general	characteristics	of	nursing	students	
was	no	statistically	significant	difference.		It	is	thought	that	the	opportunity	to	acquire	the	knowledge	through	
the	relevant	education	for	patient	personal	information	protection	must	be	provided	to	nursing	students	and	
that	in	a	school	before	clinical	practice.
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INTRODUCTION

The	term	“personal	information”	means	information	
by	 which	 an	 individual	 can	 be	 identified	 through	
the	 full	 name,	 resident	 registration	 number,	 images,	
etc.,	 including	 information	 by	 which	 the	 individual	
in	 question	 cannot	 be	 identified	 but	 can	 be	 identified	
through	 simple	 combination	 with	 other	 information1,2. 
With	 the	 advancement	 of	 information	 society	 and	
with	 the	 increase	 of	 the	 economic	 value	 of	 personal	
information,	 the	 collection	 and	 use	 of	 personal	
information	have	been	generalized	across	every	area	of	
society.	Recently,	as	privacy	infringement	cases	such	as	
the	 leakage,	misuse	and	abuse	of	personal	 information	
continuously	happen,	not	only	privacy	infringement	of	
the	people	but	also	the	mental,	monetary	damage	such	as	
identity	theft	and	phone	fraud	is	incurred.	According	to	
the	data	received	by	Personal	Information	Infringement	

Center,	Korean	Internet	&	Security	Agency3,	the	number	
of	 personal	 information	 infringement	 was	 152,151	 in	
total	in	2015,	which	decreased	by	about	4.2%	compared	
with	 that(158.900)	 of	 the	 previous	 year.	Although	 the	
figure	decreased	compared	with	the	previous	year,	there	
is	still	the	high	number	of	over	150,000	infringements.	
The	seriousness	of	personal	information	infringement	is	
in	that	the	internal	value	such	as	the	thought,	tendency,	
interests,	asset	status,	human	relationship,	and	hobby	of	
an	individual	can	be	analyzed	and	used	without	him	or	
her	 knowing	 with	 various	 transaction	 contents,	 social	
activities	 and	 personal	 information	 of	 an	 individual	
combined,	rather	 than	the	simple	collection	and	use	of	
personal	information	such	as	the	name,	address,	resident	
registration	number	and	phone	number	of	an	individual	
in	cyberspace4.

Especially,	 the	 medical	 information	 which	 is	
collected	 in	medical	 institutions	 includes	 not	 only	 the	
information	 such	 as	 resident	 registration	 number,	 full	
name,	address,	phone	number,	birthday,	e-mail	address,	
and	 account	 number	 by	 which	 an	 individual	 can	 be	
identified,	 but	 also	 the	 sensitive	 information	 such	 as	
record,	 images,	 diagnosis,	 and	 test	 results	 which	 are	
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created	 in	 the	 process	 of	 being	 treated.	 When	 these	
information	is	exposed,	it	can	adversely	affect	the	overall	
social	life	of	a	patient,	such	as	work	life	and	insurance	
contract	signing	5.

Recently,	 in	 Korea,	 the	 importance	 of	 personal	
information	 protection	 is	 being	 realized	 and	 a	 variety	
of	 movement	 is	 happening	 for	 protecting	 personal	
information	 protection,	 one	 of	which	 is	 the	 enactment	
of	 PERSONAL	 INFORMATION	 PROTECTION	
ACT.	 According	 to	 PERSONAL	 INFORMATION	
PROTECTION	ACT,	 it	 is	prescribed	 that	every	public	
institution	 and	 individual	 shall	 provide	 and	 perform	
the	 measures	 for	 individual	 information	 protection	
as	 they	 are	 subject	 to	 PERSONAL	 INFORMATION	
PROTECTION	ACT,	thereby	medical	institutions	came	
to	be	subject	to	the	law	as	well	1,2.	Like	this,	with	the	duty	
and	 responsibility	 of	 medical	 institutions	 for	 personal	
information	protection	of	a	patient	emphasized,	the	role	
and	 responsibility	 of	 a	 nurse	 who	 deals	 with	 patient	
personal	 information	 increased	 as	 well.	 A	 nurse	 has	
practiced	the	contents	of	principles	and	rules	of	nursing	
ethics,	 and	 nurse	 code	 of	 ethics,	 performing	 nursing	
task.	Looking	at	the	specific	contents,	a	nurse	performs	
nursing	task	according	to	principles	of	nursing	ethics	of	
respect	for	autonomy,	no	evil	behavior,	good	deed,	and	
justice	and	rules	of	nursing	ethics	of	honesty,	faith,	and	
sincerity.	 Personal	 information	 is	 closely	 related	 with	
‘the	rule	of	faith’	among	nursing	ethics.	That	is,	the	duty	
to	protect	the	privacy	of	a	patient	and	to	keep	the	secret	
of	one	has	become	a	part	of	nursing	ethics	for	a	long	time 

6.	So	though	there	have	been	many	efforts,	for	instance,	
the	law	for	patient	personal	information	protection	was	
enacted,	and	EMR	system	was	introduced	according	to	
the	development	of	a	network,	what	 is	most	 important	
in	patient	personal	information	protection	is	the	ethical	
responsibility	of	nurses.	However,	it	is	reality	that	while	
nurses	 take	 on	 a	 role	 for	 patient	 personal	 information	
protection,	they	are	at	risk	of	exposing	it	while	dealing	
with	it.	As	the	medical	practice	in	a	hospital	is	not	done	
alone	 by	 a	 medical	 person,	 but	 by	 a	 team,	 students	
practicing	 at	 hospital	 sites	 including	 in-hospital	 staffs	
such	 as	 nurses,	 medical	 engineers,	 and	 administrative	
staffs	 besides	 medical	 doctors	 are	 involved	 in	 the	
medical	 treatment	 directly	 and	 indirectly.	 Thus,	 it	 is	
likely	 that	 they	 will	 violate	 confidentiality	 obligation	
on	 the	 patient	 consciously	 and	 unconsciously	 in	 the	
process	of	communicating	between	medical	persons	or	
in	browsing	the	medical	information	7.	The	information	

of	 a	 patient	 stored	 in	 medical	 institutions	 consists	 of	
medical	 information,	 for	 example,	 a	 very	 sensitive	
information	on	the	physical,	mental	health	such	as	genetic	
characteristics,	medical	history,	operation	history,	drug	
addiction	and	venereal	diseases,	so	it	must	be	protected	
more	 importantly	 than	any	other	one.	Thus,	 it	 is	more	
urgent	to	protect	the	sensitive	personal	information	like	
the	medical	information	as	well	as	personal	information	
of	 a	 patient	 from	 the	 workers	 of	 medical	 institutions	
than	 those	 of	 any	 other	 institutions8.	 There	 have	 been	
various	 studies	 on	 the	 personal	 information	 protection	
actual	status	of	a	patient	and	action	plans	due	to	external	
exposure	of	patient	information,	and	the	importance	of	
personal	 information	 protection	 is	 emphasized	 to	 the	
medical	persons9.

Therefore,	to	prevent	the	leakage	of	patient	personal	
information	 by	 nurses	 and	 further	 more	 to	 protect	 it,	
the	 nurses	 and	 nursing	 students	 who	 would	 be	 future	
nurses	 are	 required	 for	 more	 concrete	 knowledge	
related	 with	 patient	 personal	 information	 protection	
such	 as	 information	 security,	 benefits	 according	 to	 the	
development	of	 IT	 technology,	 the	mistakes	which	are	
possible	to	happen,	and	ethical	problems4.

Therefore,	 this	 study	 was	 attempted	 to	 arouse	
interest	 in	 personal	 information	 protection	 and	 to	
provide	 the	 basic	 data	 for	 developing	 implementation	
strategies	by	grasping	the	knowledge	degree	of	personal	
information	 protection	 of	 nursing	 students	who	would	
be	future	nurses.

MATERIALS AND METHOD

Study Design:	This	study	is	a	descriptive	survey	study	
to	 grasp	 the	 knowledge	 degree	 of	 nursing	 students	 of	
patient	personal	information	before	clinical	practice.

Study Subjects:	 This	 study	 was	 conducted	 for	 73	
students	in	the	3rd	grade	of	a	nursing	department	located	
in	C	city.

Study Tool:	 To	 measure	 the	 knowledge	 of	 personal	
information	 protection,	 the	 tool	 on	 the	 knowledge	 of	
nurses	 of	 personal	 information	 protection	 which	 Kim	
Soo	Yeon	 10	developed	was	 revised	 and	 complemented,	
and	 then	 used	 as	 a	 tool.	 This	 tool	 contains	 10	 items,	
and	 is	made	up	of	 ‘Yes’,	 ‘No’,	 and	 ‘Don’t	Know’,	For	
the	 knowledge	 score	 per	 an	 item,	 the	 correct	 answer	 is	
1	point,	and	the	total	score	is	10	points	with	10	items,	in	
which	the	higher	the	score	is,	the	higher	the	knowledge	is.
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Data Collection Method:	The	data	collection	was	done	
from	Apr	15,	2017	to	Apr	30,	2017.	For	data	collection	
method,	a	researcher	visited	subjects	and	explained	the	
purpose	and	method	of	study	to	them.	After	distributing	
the	questionnaire	to	those	who	agreed	to	participate	in	it	
and	explaining	precautions	and	how	to	respond	to	them,	
this	 survey	was	 conducted.	Before	 collecting	 the	data,	
the	study	purpose	and	confidentiality	were	explained	to	
all	the	subjects	and	that	this	survey	will	not	be	used	for	
other	purposes	other	than	research	was	done	to	them,	and	
then	those	who	agreed	to	that	participated	in	the	survey.	

Data Analysis Method:	The	collected	data	was	analyzed	
using	 SPSS	 Program.	 The	 general	 characteristics	 of	
subjects	were	done	with	real	number	and	percentage,	and	
the	difference	in	attitude	on	knowledge	according	to	the	
general	characteristics	of	subjects	was	done	with	T-test.

RESULTS AND DISCUSSION

The	 general	 characteristics	 of	 the	 subjects	 of	 this	
study	 are	 like	 [Table	 1].	 For	 gender,	 there	 were	 68	
females(93.2%),	for	age,	those	who	were	under	25	were	61	
(83.6%),	and	those	who	had	no	religion	were	36	(49.3%),	
which	was	 highest.	 For	 the	 question	 of	 commuting,	 35	
people	were	 living	 at	 a	 dormitory(47.9%),	 followed	 by	
31	people	who	lived	at	their	own	houses(42.5%),	for	that	
of	 education	 experience	 of	 information	 protection,	 47	
people(64.45)	had	no	experience,	and	for	that	of	education	
type,	21	people	took	a	course(28.8%),	which	was	highest.

Table 1: General Characteristics  (N = 73)

Variables Categories No(%) Mean ± SD

Gender	
Female 68(93.2)

1.07	±	.254
Male 5(6.8)

Age
Under	25 61(83.6)

1.22	±	.53426	~	30 8(11.0)
Over	30 4(5.5)

Religion

Christianity 19(26.0)

2.90	±	1.303
Buddhism 7(9.6)
Catholic 10(13.7)
None 36(49.3)
Others	 1(1.4)

Commuting	
Condition

Own	House 31(42.5)

1.68	±	.685

Dormitory 35(47.9)
Cook	for	
oneself	

and	live	in	
lodgings.

6(8.2)

Relatives 1(1.4)

Conted…

Education	
Experience	

of	
Information	
Protection

Yes 26(35.6)
1.64	±	.482

No 47(64.4)

Education	
Type

Lecture 21(28.8)

1.23	±	.514
Handouts 4(5.5)
Regular	
Education	
Program

1(1.4)

The	 knowledge	 degree	 on	 personal	 information	
protection	 of	 nursing	 students	 is	 like	 [Table	 2].	 The	
knowledge	 score	 of	 nursing	 students	 on	 patient	 personal	
information	 protection	was	 1.90±.167	 out	 of	 10	 points.	
As	 the	 detailed	 items	 are	 examined,	 for	 the	 item,	
‘Whether	 to	write	 agreement	 for	 interpreter	 use	when	
treating	 foreigners’,	 61	 out	 of	 73	 answered	 ‘Yes’,	 in	
which	percentage	of	correct	answer	was	83.6%,	which	
was	 highest,	 however,	 for	 the	 item,	 ‘Whether	 to	write	
agreement	when	collecting	information	for	treatment’,	6	
out	of	73	answered,	‘No’,	in	which	percentage	of	correct	
answer	was	8.2,	which	was	lowest.

Table 2: Knowledge Degree on Personal Information 
Protection of Nursing Students  (N = 73)

Items Answer

Number 
of 

Correct 
Answer 

(n)

Percentage 
of Correct 

Answer 
(%) 

Whether	possible	
to	revise	and	
delete	nursing	
records	of	a	

patient	when	it	is	
demanded	or	not

No 30 41.1

Whether	to	write	
agreement	for	
interpreter	use	
when	treating	

foreigners	or	not

Yes 61 83.6

Whether	possible	
to	read	and	copy	
treatment	records	
other	than	a	linear	
relation	or	not

No 53 72.6
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Conted…

Whether	to	agree	
with	a	legal	

representative	of	a	
child	less	than	14	

or	not	

No 41 56.2

Whether	possible	
to	report	without	
the	agreement	
of	a	patient	
when	specific	
transfusion	side	
effects	happen	or	

not

Yes 19 26.0

Whether	possible	
to	transmit	a	chart	
or	EMR	to	other	
hospitals	without	
agreement	or	not

Yes 37 50.7

Whether	to	agree	
when	using	
mobile	phone	
text	notification	
service	on	

reserved	dates	or	
not

No 11 15.1

Conted'…

Whether	to	violate	
the	laws	when	
testifying	the	

contents	acquired	
while	performing	
the	nursing	duty	

or	not.

Yes 17 23.3

Whether	to	
write	agreement	
when	collecting	
information	for	

treatment

No 6 8.2

Whether	possible	
to	research	use	
of	information	
by	which	an	

individual	is	not	
identified	

Yes 57 78.1

Total	Score	(Mean	±	
Standard	Deviation) 1.90	± .167

Difference	 in	 knowledge	 on	 personal	 information	
protection	 according	 to	 the	 general	 characteristics	 of	
nursing	 students	 is	 like	 [Table	 3],	 and	 there	 was	 no	
statistically	significant	difference.

Table 3: Difference in Knowledge on Personal Information Protection According to the General 
Characteristics of Nursing Students 

(N = 73)

Variables Categories N Mean ± SD t or F(p)

Gender
Female 68 1.90	±	.171

.284	(.596)
Male 5 1.94	±	.089

Age
Under	25	 61 1.90	±	.178

.199	(.820)26	~	30	 8 1.90	±	.076
Over	30 4 1.85	±	.129

Religion	

Christianity 19 1.88	±	.172

.396	(.811)
Buddhism	 7 1.87	±	.198
Catholic 10 1.88	±	.199
None 36 1.92	±	.155
Others	 1 2.00	±	.000

Commuting	Condition

Own	House 31 1.89	±	.143

.226	(.878)
Dormitory 35 1.911	±	.200

Cook	for	oneself	and	live	in	lodgings 6 1.90	±	.063
Relatives 1 2.00	±	.000

Education	Experience	on	
Information	Protection

Yes 26 1.87	±	.169
1.161	(.285)

No 47 1.92	±	.166
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In	 this	 study,	 the	 knowledge	 degree	 of	 personal	
information	protection	of	nursing	students	was	grasped,	
the	 difference	 in	 knowledge	 on	 it	 according	 to	 the	
general	 characteristics	 was	 identified.	As	 main	 results	
are	discussed,	they	are	as	follows:	First,	the	knowledge	
score	of	nursing	students	on	patient	personal	information	
protection	appeared	1.90±.167	out	of	10	points.	As	there	
are	no	preceding	studies,	 it	 is	difficult	 to	compare	 this	
result	with	 them	directly,	 however,	 it	 seems	 to	be	 low	
as	 it	 indicates	 the	 value	 less	 than	 average.	 Examining	
it	by	details,	a	percentage	of	correct	answers	was	high	
in	 order	 of	 “whether	 or	 not	 to	 write	 a	 consent	 form	
for	 using	 an	 interpreter	when	 treating	 foreigners”	 and	
“whether	 or	 not	 it	 is	 possible	 to	 use	 the	 information	
with	 which	 personal	 identification	 is	 impossible,	
however,	a	percentage	of	correct	answers	was	lowest	in	
whether	or	not	to	write	a	consent	form	when	collecting	
information	 for	 treating	 and	 whether	 or	 not	 to	 agree	
when	 using	mobile	 phone	 text	 notification	 service	 for	
reservation	date.	As	there	are	no	previous	study	results,	
it	 is	 difficult	 to	 compare	with	 them	 directly,	 however,	
It	is	thought	that	the	reason	why	this	result	emerged	is	
that	the	importance	of	personal	information	protection	is	
emphasized	only	to	medical	personnel	who	are	working	
now	 and	 to	 nurse	 clinicians,	 however,	 the	 opportunity	
of	 education	 to	 acquire	 knowledge	 is	 not	 provided	
to	 nursing	 students	who	would	work	 as	 future	 nurses,	
though	 PERSONAL	 INFORMATION	 PROTECTION	
ACT	 has	 been	 implemented	 after	 it	 was	 enacted	 in	
2011.	 It	 is	 considered	 that	 the	 opportunity	 to	 acquire	
the	knowledge	of	the	behaviors	for	protecting	personal	
information	 protection	 must	 be	 provided	 to	 nursing	
students	before	clinical	practice	in	a	clinical	site.

Second,	it	was	revealed	that	there	is	no	statistically	
significant	 difference	 in	 difference	 in	 the	 knowledge	
of	 personal	 information	 protection	 according	 to	 the	
general	characteristics	of	nursing	students.	As	there	are	
no	preceding	studies,	it	is	difficult	to	compare	this	result	
with	 them	 directly,	 however,	 it	 is	 thought	 that	 as	 the	
content	of	education	of	personal	information	protection	
which	 is	 conducted	 to	 nursing	 students	 before	 clinical	
practice	is	formal,	it	is	conducted	for	a	short	time	or	there	
are	circumstances	that	education	itself	is	not	conducted,	
the	above	result	emerged.

That	is,	 it	 is	considered	that	nursing	students	must	
be	provided	with	the	opportunity	to	foster	the	knowledge	
through	 the	 systematic	 education	 on	 patient	 personal	

information	 and	 that	 furthermore,	 it	 is	 necessary	
to	 develop	 education	 program	 for	 patient	 personal	
information	protection.

CONCLUSION

In	 conclusion,	 nursing	 students	 have	 an	 ethical,	
legal	responsibility	for	personal	information	protection,	
an	 important	 principle	 of	 patients	 as	 the	 advocator	 of	
patients	 or	 as	 future	 nurses.	 Therefore,	 it	 is	 thought	
that	 the	opportunity	 to	 acquire	 the	knowledge	 through	
the	relevant	education	for	patient	personal	 information	
protection	 must	 be	 provided	 to	 nursing	 students	 and	
that	 in	 a	 school	 before	 clinical	 practice,	 the	 education	
through	 the	 systematic	 education	 program	 for	 patient	
personal	 information	 protection	 must	 be	 provided	 to	
them.	Furthermore,	it	is	considered	that	even	in	a	clinical	
practice	 site,	 it	 is	 important	 to	 prepare	 the	 measures	
to	 make	 nursing	 students	 increase	 the	 recognition	 of	
personal	information	protection,	and	to	make	them	take	
a	stance	to	prevent	the	leakage	of	personal	information	
of	 subjects	 through	 the	 effective	 development	 of	
implementation	strategies	for	personal	information.
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ABSTRACT

This	study	was	attempted	to	suggest	the	basic	data	for	improving	clinical	practice	education	by	grasping	the	
relationship	between	the	teaching	efficacy	of	nurses	perceived	and	the	clinical	practice	stress	and	clinical	
practice	satisfaction	of	nursing	students.	This	study	were	92	nursing	students	in	the	4th	grade	who	had	an	
experience	of	clinical	practice	among	those	who	were	in	nursing	department	located	in	M	city.	The	data	
collection	was	 done	 from	Apr	 15,	 2017	 to	Apr	 30,	 2017.	The	 collected	 data	was	 analyzed	 using	 SPSS	
Program.	As	 a	 result,	 he	 teaching	 efficacy	 of	 nurses	 perceived	 by	 nursing	 students	 showed	 the	 largest	
influence	on	clinical	practice	satisfaction,	in	which	explanatory	power	was	84%.	To	reduce	clinical	practice	
stress	of	nursing	students,	and	to	improve	the	satisfaction	of	clinical	practice,	when	the	practice	instructor	
who	 has	 an	 experience	 of	 clinical	 practice	 education	 takes	 part	 in	 clinical	 practice	 guidance	 of	 nursing	
students	continuously.	It	is	thought	that	the	participation	will	contribute	to	the	clinical	practice	of	nursing	
students,	and	that	the	measures	which	make	many	clinical	nurses	participate	in	clinical	practice	with	the	
activation	of	education	are	necessary.
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BACKGROUND

With	the	improvement	of	the	standard	of	living,	the	
development	of	medical	technology,	and	reorganization	
of	 healthcare	 such	 as	 comprehensive	 nursing	 service	
system,	 etc,	 medical	 demand	 surged	 and	 medical	
consumers	 are	 demanding	 a	 high	 level	 of	 medical	
service.	A	nurse	accounts	for	the	most	percentage	among	
hospital	 workers,	 and	 is	 a	 job	 group	which	 has	much	
effect	on	the	improvement	of	the	quality	and	efficiency	
of	medical	service.	Therefore,	the	nurse	is	required	for	a	
higher	level	of	the	knowledge,	technology	and	activities	
of	nursing.

Professional	 nursing	 is	 a	 practical	 study	 which	 is	
applied	to	a	nursing	field	based	on	the	theoretical	nursing	
knowledge1	and	it	can	be	said	that	nursing	education	is	
a	process	that	nursing	students	acquire	every	theoretical	

knowledge	 which	 is	 necessary	 to	 perform	 the	 role	
of	 nurses,	 explore	 the	 methods	 to	 apply	 the	 acquired	
knowledge	 to	 the	actual	nursing	 situation,	 and	acquire	
the	practical	skills	through	clinical	practice2.	Especially,	
clinical	 practice	 is	 the	 element	 which	 is	 essential	 to	
nursing	 education	 along	 with	 theory	 education3,	 and	
through	this	clinical	practice,	nursing	students	experience	
various	nursing	fields,	and	prepare	for	performing	a	role	
which	meets	the	social	interest	and	demand	on	health4.
That	is,	as	a	key	element	of	nursing	education,	clinical	
practice	education	comes	to	play	a	decisive	role	which	
evolves	the	nursing	students	so	that	they	can	exert	their	
capabilities	 as	 a	 professional	 nurse	who	 possesses	 the	
effective	 practical	 ability5.	 However,	 there	 are	 reports	
that	 even	 though	 nursing	 students	 accomplished	 high	
learning	 outcomes	 in	 clinical	 practice,	 the	 nurses	who	
recently	graduated	are	not	excellent	at	practice6 and	that	
nurses	who	mostly	graduate	from	a	nursing	department	
are	 insufficient	 in	 medical,	 surgical	 technology,	 and	
knowledge,	which	refers	to	that	there	is	a	gap	between	
theory	 and	 practice	 in	 the	 nursing	 education	 process7.
Therefore,	in	the	clinical	field,	it	is	in	the	actual	situation	
where	education	must	be	conducted	by	investing	much	
time	 and	 expense	 so	 that	 a	 new	 nurse	 can	 work	 as	 a	
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professional	one8.	In	this	situation,	it	was	revealed	that	
the	problems	of	clinical	practice	education,	that	is,	those	
in	terms	of	clinical	practice	field	instructors	and	clinical	
nurses	were	 the	 lack	 of	 qualities	 as	 clinical	 education	
instructors,	 that	of	educator	workforce,	 that	of	 the	role	
model	which	is	suitable	to	nursing	students,	and	that	of	
educational	understanding	of	a	practice	field9.

If	 practice	 education	 which	 can	 connect	 theory	
and	 practice	 is	 conducted,	 there	 must	 be	 a	 positive	
participation	 of	 clinical	 practice	 field	 instructors	 and	
to	 improve	 the	 quality	 of	 clinical	 practice	 education,	
the	 capability	 and	 contribution	 of	 the	 nurses	 who	 are	
playing	 a	 role	 of	 a	 practice	 instructor	 at	 the	 clinical	
field	are	necessary10.	The	teaching	efficacy	of	a	teacher	
can	 affect	 the	 academic	 achievement	 of	 a	 learner,	 and	
when	a	teacher	 is	one	whose	teaching	efficacy	is	high,	
he	 or	 she	 plays	 the	 educational	 role	 well11	 and	 has	 a	
positive	effect	on	the	satisfaction	and	learning	ability	of	
students12,	so	it	is	necessary	to	grasp	whether	a	nurse	is	
playing	a	suitable	role	in	the	clinical	practice	education	
by	measuring	the	teaching	efficacy	of	nurses	perceived	
by	nursing	students.

The	clinical	practice	satisfaction	refers	to	the	emotional	
response	which	appears	in	many	aspects	such	as	clinical	
practice	 course,	 practice	 contents,	 practice	 instruction,	
practice	 environment,	 practice	 period,	 and	 practice	
assessment	of	nursing	students11.	When	it	is	viewed	that	
clinical	 practice	 is	 important	 to	 nursing	 students	 who	
are	in	the	process	of	becoming	a	professional	nurse,	the	
dissatisfaction	 of	 clinical	 practice	 damages	 the	 pride	
of	 them,	and	can	be	a	cause	which	prevents	 them	from	
committing	themselves	to	their	own	work	when	growing	
as	a	nurse,	however,	when	clinical	practice	satisfaction	is	
high,	it	improves	clinical	performance	ability13,	and	as	it	
affects	the	development	of	the	self-concept	of	profession,	
it	was	argued	that	it	is	important.

However,	during	clinical	practice,	nursing	students	
come	 to	 undergo	 stress	 because	 of	 the	 unfamiliar	
environment	 of	 clinical	 field,	 the	 fear	 and	 anxiety	
of	 mistakes	 during	 practice,	 excessive	 assignment,	
role	 conflict	 and	 lack	 of	 knowledge,	 the	 limitations	
of	 applying	 the	 theory	 which	 they	 learn	 at	 school	 to	
clinical	 field,	 unexpected	 crisis	 situation,	 and	 human	
relationship	 with	 subjects	 and	 caregivers14.	When	 this	
clinical	 practice	 stress	 is	 not	 solved,	 nursing	 students	
get	 frightened	about	practice	and	come	to	 lose	 interest	
in	 confidence	 in	 nursing,	 and	 experience	 the	 serious	

atrophy	 and	 frustration	with	which	 they	 feel	 doubt	 on	
the	major	in	nursing	studies4.	The	clinical	practice	stress	
which	 nursing	 students	 continuously	 undergo	 during	
clinical	practice	may	become	a	cause	which	brings	about	
a	decline	 in	 the	 interest	 and	ability	 in	nursing15,	 lower 
the clinical practice satisfaction, and cause the lack of 
clinical performance ability and further	there	might	be	
difficulty	in	cultivating	the	excellent	nurses	who	possess	
the	professionalism	along	with	the	degradation	in	good	
medical	 service16.	Therefore,	 this	 study	was	 attempted	
to	suggest	the	basic	data	for	improving	clinical	practice	
education	 by	 grasping	 the	 relationship	 between	 the	
teaching	 efficacy	 of	 nurses	 perceived	 and	 the	 clinical	
practice	 stress	 and	 clinical	 practice	 satisfaction	 of	
nursing	students.

 MATERIALS AND METHODS

Study Design:	 This	 study	 which	 was	 conducted	 for	
nursing	 students	 is	 a	 descriptive	 survey	 study	 for	
identifying	the	degree	of	the	teaching	efficacy	of	nurses	
perceived,	 clinical	 practice	 stress	 and	 clinical	 practice	
satisfaction,	and	the	relationship	between	them.

Study Subjects:	 The	 subjects	 of	 this	 study	 were	 92	
nursing	students	in	the	4th	grade	who	had	an	experience	
of	 clinical	 practice	 among	 those	who	were	 in	 nursing	
department	located	in	M	city.

STUDY TOOL

 a. Teaching Efficacy:	 For	 a	measuring	 tool	 of	 the	
teaching	 efficacy	 of	 nurses	 perceived,	 the	 tool	
which	Hwang	 Eun	Yeong(2006)	 developed	was	
revised	 and	 complemented	 for	 nursing	 students	
and	then	used.	This	tool	consists	of	3	sub-factors	
with	 21	 questions,	 which	 are	 confidence(8),	
controlling	 sense	 for	 class	 strategy(6),	 and	
leadership	 for	 students(7).	 Likert	 5	 point	 scale	
was	used,	which	means	that	the	higher	the	score	
is,	the	higher	the	teaching	efficacy	perceived	is.	In	
this	study,	Cronbach’s	a=	.97.

 b. Clinical Practice Stress:	 For	 clinical	 practice	
stress,	 the	 tool	 with	 24	 questions	 which	 Beck	
and	Sriavastava(1991)	developed	and	which	Kim	
Soon	Rye	 and	 Lee	 Jong	 Eun(2005)	 revised	 and	
complemented	was	used.	This	 tool	consists	of	5	
sub-factors	such	as	clinical	practice	education(5),	
undesirable	 role	 model(6),	 practice	 work	
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burden(4),	 human	 relationship	 conflict(4),	 and	
conflict	with	a	patient(5).	Likert	5	point	scale	was	
used,	which	means	that	the	higher	the	score	is,	the	
higher	the	clinical	practice	stress	is.	In	this	study,	
Cronbach’s	a=	.90.	

 c. Clinical Practice Satisfaction:	 For	 clinical	
practice	 satisfaction,	 the	 measuring	 tool	 of	
clinical	 practice	 satisfaction	 which	 Jo	 Gyeol	 Ja	
and	Kang	Hyun	Sook(1984)	developed	and	which	
Lee	Soon	Hee(2004)	 revised	and	complemented	
was	used,	which	had	31	questions.	It	consists	of	
6	 sub-factors,	 such	 as	 practice	 curriculum(3),	
practice	 contents(6),	 practice	 instruction(9),	
practice	 environment(7),	 practice	 hour(3),	 and	
practice	 assessment(3).	Likert	 5	 point	 scale	was	
used,	which	means	that	the	higher	the	score	is,	the	
higher	the	clinical	practice	satisfaction	is.	In	this	
study,	Cronbach’s	a	=	.93.

 d. Data Collection Method:	The	data	collection	was	
done	from	Apr	15,	2017	to	Apr	30,	2017.	For	data	
collection	 method,	 a	 researcher	 visited	 subjects	
and	explained	the	purpose	and	method	of	study	to	
them.	After	distributing	the	questionnaire	to	those	
who	 agreed	 to	 participate	 in	 it	 and	 explaining	
precautions	 and	 how	 to	 respond	 to	 them,	 this	
survey	 was	 conducted.	 Before	 collecting	 the	
data,	 the	 study	 purpose	 and	 confidentiality	
were	 explained	 to	 all	 the	 subjects	 and	 that	 this	
survey	will	not	be	used	for	other	purposes	other	
than	 research	 was	 done	 to	 them	 according	 to	
research	ethics,	and	then	those	who	agreed	to	that	
participated	in	the	survey.

DATA ANALYSIS METHOD

The	 collected	 data	 was	 analyzed	 using	 SPSS	
Program.	 The	 general	 characteristics	 of	 the	 subjects	
were	 done	 with	 percentage,	 the	 teaching	 efficacy	 of	
nurses	perceived,	the	clinical	practice	stress	and	clinical	
practice	satisfaction	of	nursing	students	were	done	with	
mean	and	 standard	deviation,	 the	 relationship	between	
the	 teaching	 efficacy	 of	 nurses	 perceived,	 the	 clinical	
practice	 stress	 and	 clinical	 practice	 satisfaction	 of	
nursing	 students	 was	 done	 with	 Pearson’s	 correlation	
coefficient,	 the	 effect	 which	 the	 teaching	 efficacy	 of	
nurses	perceived	has	on	the	clinical	practice	stress	and	
clinical	 practice	 satisfaction	 of	 nursing	 students	 was	
done	with	regression	analysis.

RESULTS AND DISCUSSION

The	 general	 characteristics	 of	 the	 subjects	 of	
this	 study	are	 like	 [Table	1].	For	 age,	 those	who	were	
over	 22	 were	 67(72.8%),	 for	 gender,	 there	 were	 80	
females(87.0%),	and	for	the	question	of	satisfaction	with	
nursing	 major,	 those	 who	 responded,	 ‘satisfied’	 were	
46(50.0),	which	was	highest.	For	that	of	Motivation	for	
seeking	 admission	 of	 nursing	 department,	 those	 who	
responded,	 ‘high	 employment	 rate	 after	 graduation’	
were	47(51.1%),	followed	by	25(27.2%)	who	responded	
‘with	aptitude	and	hobbies’,	for	that	of	clinical	practice	
period,	those	who	were	over	6	months	were	73(79.35%),	
and	for	that	of	the	type	of	clinical	practice	location,	those	
who	 responded,	 ‘university	 hospital’	 were	 80(87.0%),	
which	was	highest.

Table 1: General Characteristics
(N = 92)

Variables Categories n (%) or M ± SD

Age	(year)
≤22 67	(72.8)
≥23 25	(27.2)

22.34±2.66

Gender
Male 12	(13.0)
Female 80	(87.0)

Satisfaction	
with	nursing	

major

Very	dissatisfied 0	(0.0)
Dissatisfied 2	(2.2)
Moderate 30	(32.6)
Satisfied 46	(50.0)

Very	Satisfied 14	(15.2)

Motivation	
for	seeking	
admission

High	school	grade 5	(5.4)
Aptitude/interest 25	(27.2)
High	employment	

rate 47	(51.1)

Inducement 12	(13.0)
Others 3	(3.3)

Clinical	
practice	
period
(months)

≤6 19	(20.7)

≥6 73	(79.3)

Type	of	
Clinical	
practice	
location
(multiple	
answers)

Advanced	
General	Hospital 18	(19.6)

University	
Hospital 80	(87.0)

General	Hospital 41	(44.6)
Hospital 10	(10.9)

Specialized	
Hospital 8	(8.7)
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The	degree	of	the	teaching	efficacy	of	nurses,	clinical	practice	stress,	and	clinical	satisfaction	which	nursing	students	
perceived	is	like	[Table	2].	The	teaching	efficacy	of	nurses	perceived	was	average	rating	3.81	out	of	5,	clinical	practice	
stress	was	average	rating	3.14	out	of	5,	and	clinical	practice	satisfaction	was	average	rating	3.47	out	of	5.

Table 2: Degree of Teaching Efficacy of Nurses, Clinical Practice Stress, and Clinical Satisfaction Which 
Nursing Students Perceived

(N = 92)

Variables Number of 
Items M ± SD(Sum) Range M ± SD(Items)

Teaching	Efficacy	of	Nurses	
Perceived 21 80.01	±	13.02 2.10	~	5.00 3.81	±	0.62

Confidence	in	Major	Knowledge 8 31.24	±	4.88 2.25	~	5.00 3.90	±	0.61
Controlling	Sense	for	Class	Strategy 6 22.75	±	4.08 2.00	~	5.00 3.79	±	0.68

Leadership	for	Students 7 26.02	±	5.12 2.00	~	5.00 3.72	±	0.73
Clinical	Practice	Stess 24 75.35	±	12.09 1.71	~	4.46 3.14	±	0.50

Practice	Education	Environment 5 16.85	±	3.11 2.00	~	4.80 3.37	±	0.62
Undesirable	Role	Model 6 19.79	±	3.49 1.67	~	5.00 3.30	±	0.58
Practice	Work	Burden 4 13.86	±	2.54 1.50	~	5.00 3.46	±	0.64

Human	Relationship	Conflict 4 10.82	±	3.03 1.00	~	4.25 2.70	±	0.76
Conflict	with	Patient 5 14.03	±	3.80 1.00	~	4.40 2.81	±	0.76

Clinical	Practice	Satisfaction 31 107.50	±	12.84 2.45	~	4.71 3.47	±	0.41
Practice	Curriculum 3 10.76	±	1.48 2.00	~	5.00 3.59	±	0.49
Practice	Contents 6 20.51	±	2.50 2.50	~	4.17 3.42	±	0.42
Practice	Instruction 9 31.79	±	4.88 2.00	~	5.00 3.53	±	0.54
Practice	Environment 7 24.10	±	3.71 2.00	~	5.00 3.44	±	0.53

Practice	Time 3 10.23	±	2.06 1.00	~	5.00 3.41	±	0.68
Practice	Assessment 3 10.11	±	2.00 1.00	~	5.00 3.37	±	0.67

Examining	the	relationship	between	the	teaching	efficacy	of	nurses,	and	the	clinical	practice	stress	and	clinical	
practice	 satisfaction	which	nursing	 students	perceived,	 the	 teaching	efficacy	of	nursing	 students	perceived	had	a	
static	correlation	with	clinical	practice	satisfaction	(r	=	.306,	p =	.003)	[Table	3].

Table 3: Correlations among Variables (N = 92)

Variable
1 2 3

r (p)
1.	Teaching	Efficacy	of	Nurses	Perceived 1

2.	Clinical	Practice	Stress .10	(.337) 1
3.	Clinical	Practice	Satisfaction .306	(.003) -.149	(.158) 1

The	effect	which	the	teaching	efficacy	of	nurses	perceived	by	nursing	students	has	on	the	clinical	practice	stress	
and	clinical	practice	 satisfaction	of	 them	 is	 like	 [Table	4].	The	 teaching	efficacy	of	nurses	perceived	by	nursing	
students	showed	the	largest	influence	on	clinical	practice	satisfaction,	in	which	explanatory	power	was	84%.
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Table 4: Effect of the Teaching Efficacy of Nurses Perceived on Clinical Practice Stress and Clinical Practice 
Satisfaction  (N = 92)

Variable
Clinical Practice Satisfaction

B SE β t p
(Constant) 83.34 8.02 10.39 <.001

Teaching	Efficacy	of	Nurses	Perceived 0.30 0.10 .31 3.05 .003
R2=.09,	Adj.R2=.084,	F=.9.311,	p=.003

(Constant) 87.96 8.32 10.58 <.001
Confidence	in	major	knowledge -.48 .47 -.18 -1.01 .315

Controlling	Sense	for	Class	Strategy .48 .60 .15 .80 .426
Leadership	for	Students .90 .43 .36 2.12 .037

R2=.13,	Adj.R2=.10,	F=4.36,	p=.007

In	this	study,	the	degree	of	the	teaching	efficacy	of	
nurses,	 the	clinical	practice	 stress	and	clinical	practice	
satisfaction	 which	 nursing	 students	 perceived	 was	
examined	 and	 their	 relationship	 was	 done,	 the	 effect	
which	the	teaching	efficacy	of	nurses	has	on	the	clinical	
practice	 stress	 and	 clinical	 practice	 satisfaction	 of	
nursing	students	was	identified,	and	the	main	results	are	
discussed	as	follows.

First,	the	teaching	efficacy	of	nurses	perceived	was	
average	 rating	3.81	out	 of	 5,	which	means	 that	 it	was	
perceived	more	than	average.	As	there	are	no	preceding	
studies	which	measured	the	teaching	efficacy	of	nurses	
perceived	by	nursing	students,	it	is	difficult	to	compare	
with	them	directly.	However,	it	is	thought	that	this	result	
emerged	due	to	the	following	reasons:	most	of	the	clinical	
practice	 of	 nursing	 students	 is	 conducted	 at	 university	
hospitals,	 and	 in	 the	 case	 of	 them,	 they	 have	 much	
interest	in	the	practice	education	of	nursing	students	in	
terms	of	 securing	personnel	 and	promoting	 a	 hospital.	
The	clinical	practice	stress	was	average	rating	3.14	out	of	
5.	This	result	is	higher	than	the	study	result(3.31)	of	Eun	
kyoung	Kim(2016)17,	and	that(2.8)	of	Park	Hyeon	Jeong	
and	Oh	 Jae	Woo(2014)18.	 It	 is	 thought	 that	 this	 result	
emerged	 due	 to	 the	 following	 reasons:	 as	 the	 clinical	
practice	of	4th	graders	gets	difficult	in	comparison	with	
that	 of	 3th	 graders	 as	 it	 is	 progressed	 as	 an	 advanced	
course	in	practice	department	and	contents,	and	various	
abilities	 are	 required,	 and	 as	 it	 is	 time	 to	 be	 in	 agony	
about	 employment	 and	 course,	 the	 clinical	 practice	
stress	gets	higher	in	the	process	of	socializing	the	work	
of	nurses	in	the	field.	The	satisfaction	of	clinical	practice	
was	average	 rating	3.47	out	of	5.	This	 result	 is	higher	
than	 the	 study	 result(3.10)	 of	 Eun	 kyoung	Kim16,	 and	
that(3.29)	of	Yu	Hye	Soon15.	It	is	thought	that	this	result	
emerged	because	there	is	difference	in	the	environment	
of	clinical	practice	which	each	individual	is	in.

Second,	the	teaching	efficacy	perceived	by	nursing	
students	 showed	 a	 static	 correlation	 with	 the	 clinical	
practice	satisfaction,	however,	as	there	are	no	preceding	
study	 results,	 it	 is	 difficult	 to	 be	 compared	 directly	
with	 them.	According	 to	 the	report	of	Han	Soo	Jeon11,	
the	clinical	practice	satisfaction	refers	to	the	emotional	
response	which	appears	in	many	aspects	such	as	clinical	
practice	 course,	 practice	 contents,	 practice	 instruction,	
practice	 environment,	 practice	 period,	 and	 practice	
assessment	of	nursing	students,	and	the	clinical	practice	
satisfaction	 is	 related	with	 the	external	 factors	 such	as	
clinical	 practice	 instructors	 and	practice	 contents.	 It	 is	
thought	that	that’s	why	this	result	appeared.

Third,	the	teaching	efficacy	of	nurses	perceived	by	
nursing	 students	 showed	 the	 largest	 influence	 on	 the	
clinical	practice	satisfaction,	in	which	explanatory	power	
was	84%.	As	there	are	no	preceding	studies	on	the	effect	
that	the	efficacy	of	nurses	perceived	by	nursing	students	
has	 on	 clinical	 practice	 satisfaction,	 it	was	 difficult	 to	
compare	 with	 them	 directly.	 Given	 that	 the	 teaching	
efficacy	of	teachers	affects	the	contents	of	class	and	the	
accomplishment	of	study,	and	that	 teacher	efficacy	has	
a	 positive	 effect	 on	 the	 relationship	 between	 teacher	
efficacy	and	the	student	satisfaction	with	teachers	and	the	
learning	ability	of	students,	the	study	result	of	Mun	Soo	
Yeong19,	it	is	thought	that	this	study	result	is	supported	
by	them.	That	is,	to	increase	the	satisfaction	of	nursing	
students,	it	is	thought	that	the	measures	to	improve	the	
teaching	efficacy	of	nurses	must	be	prepared.

CONCLUSION

With	 this	 result,	 to	 reduce	 clinical	 practice	 stress	
of	 nursing	 students,	 and	 to	 improve	 the	 satisfaction	
of	 clinical	 practice,	 when	 the	 practice	 instructor	 who	
has	 an	 experience	 of	 clinical	 practice	 education	 takes	
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part	 in	 clinical	 practice	 guidance	 of	 nursing	 students	
continuously,	 it	 is	 thought	 that	 the	 participation	 will	
contribute	 to	 the	 clinical	 practice	 of	 nursing	 students,	
and	that	the	measures	which	make	many	clinical	nurses	
participate	 in	 clinical	 practice	 with	 the	 activation	 of	
education	 are	 necessary.	 Furthermore,	 it	 is	 necessary	
to	develop	a	 teaching	program	according	 to	 the	career	
and	 capability	 of	 clinical	 practice	 instructors,	 and	 to	
promote	 the	 teaching	 efficacy	 of	 clinical	 nurses	 by	
giving	an	opportunity	to	reinforce	the	capability	through	
refresher	training	or	graduate	education	where	the	status	
of	nursing	education	can	be	shared.
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ABSTRACT

This	study	was	conducted	to	obtain	basic	data	necessary	for	developing	an	oral	health	promotion	program	
and	improve	the	quality	of	life	of	senior	citizens	using	elderly	facilities.	Towards	this	end,	the	study	analyzed	
factors	that	have	an	impact	on	their	community	periodontal	index	(CPI).	The	elderly	population,	using	an	
elderly	facility	located	in	Jeollabuk-do,	was	selected	for	convenience	sampling.	Of	the	430	respondents	who	
received	the	questionnaire,	15	were	excluded	for	being	unreliable	and415	were	selected	as	subjects	for	the	
final	analysis.	The	CPI	was	high	when	the	subjects	had	no	family	living	together	with	them.	The	CPI	was	high	
when	the	subjects	had	no	monthly	income.	By	age,	those	aged	80	or	over	had	the	highest	CPI.	Community	
Periodontal	Index	3	was	the	highest	with	181.	There	were	114	of	the	Community	Periodontal	Index	4,	94	
of	the	Community	Periodontal	Index	2,	and	26	of	the	Community	Periodontal	Index	0-1.	Demographical	
characteristics	that	impact	the	CPI	included	gender,	living	with	family,	monthly	income	and	age.	In	other	
words,	more	women	than	men,	 those	 living	away	from	family,	 those	with	no	monthly	 income	and	older	
individuals	had	high	CPI	scores,	and	the	explanatory	power	of	the	variables	was	17.6.	Oral	health	symptoms	
included	food	impaction,	bleeding,	dry	mouth	and	pain	in	teeth.	Those	with	food	impaction,	bleeding,	dry	
mouth	and	pain	in	teeth	had	high	CPI	scores.	The	explanatory	power	of	the	variables	was	42.7.	It	may	be	
concluded	that	systematic	oral	health	education	should	be	provided	to	elderly	individuals	to	improve	their	
oral	health	and	enhance	the	quality	of	their	lives.
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INTRODUCTION

Periodontal	 disease	 is	 the	 most	 common	 chronic	
inflammatory	 disease	 in	 the	 world	 where	 gingival	
inflammation,	 destruction	 of	 periodontal	 tissue,	 and	
bone	resorption	occur	due	to	bacterial	infections	in	the	
teeth	 and	 gingival	 fissures1.	This	may	 lead	 to	 the	 loss	
of	teeth	by	promoting	destruction	of	the	gingival	tissues	
and	alveolar	bone.

Periodontal	 disease,	 a	 major	 cause	 of	 extraction,	
is	 not	 diagnosed	 as	 a	 result	 of	 a	 progressive	 chronic	
infection	and	lasts	for	an	untreated	period.	The	tendency	
to	 induce	 periodontal	 disease	 steadily	 increases	 from	

adult	 to	 unpopular	 2.	 Periodontal	 disease	 not	 only	
progressively	 damages	 the	 surrounding	 tissues	 such	
as	 gingival	 bleeding,	 gingival	 recession,	 periodontium	
formation,	and	alveolar	bone	destruction,	but	also	acts	
as	a	major	cause	of	tooth	loss	in	the	elderly	and	the	old.

However,	 periodontal	 diseases	 are	 chronically	 ill,	
unlike	other	chronic	diseases,	without	giving	great	harm	
to	social	life.	Initially,	there	is	no	pain	and	no	symptoms,	
so	 it	 is	 easy	 to	 remain	 in	 a	 state	 of	 neglect.	 Because	
there	are	many	symptoms	of	periodontal	disease,	most	
of	the	cases	are	advanced,	so	early	prevention	and	early	
treatment	are	important.

Periodontal	 health	 care	 is	 important	 because	 it	 is	
easily	 recurred	 if	 the	 removal	 of	 plaque	known	as	 the	
main	cause	of	periodontal	disease	is	not	performed.

The	 health	 of	 the	 elderly	 is	 important	 for	 the	
happiness	of	the	elderly,	and	oral	health	is	also	important	
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for	total	health3.	In	addition,	Improved	oral	health	of	the	
elderly	can	lead	to	improved	social	life,	improved	self-
confidence,	and	improved	quality	of	life4.

In	order	to	improve	the	quality	of	life	associated	with	
oral	health	of	the	elderly	population,	first,	oral	hygiene	
management	 that	 can	 be	 practiced	 for	 prevention	 of	
periodontal	disease	 is	necessary.	Second,	awareness	of	
the	importance	of	periodontal	disease	treatment	and	oral	
health	 education	 that	 can	 protect	 healthy	 periodontal	
tissues	should	be	expanded.	Periods	of	the	elderly	should	
visit	the	dental	clinic	regularly	and	check	the	periodontal	
health	status	through	the	community	periodontics	index.	
The	community	periodontal	index	is	an	indicator	of	the	
health	of	the	periodontal	tissue.

This	 study	 was	 conducted	 to	 obtain	 basic	 data	
necessary	 for	 developing	 an	 oral	 health	 promotion	
program	and	improve	the	quality	of	life	of	senior	citizens	
using	 elderly	 facilities.	 Towards	 this	 end,	 the	 study	
analyzed	factors	that	have	an	impact	on	their	community	
periodontal	index.

MATERIALS AND METHOD

 A. Research Subject and Method:	 The	 elderly	
population,	 using	 an	 elderly	 facility	 located	
in	 Jeollabuk-do,	 was	 selected	 for	 convenience	
sampling.	The	data	collected	for	this	study	contain	
the	 results	 of	 dental	 check-ups	 of	 the	 elderly,	
who	 agreed	 to	 provide	 them,	 in	 addition	 to	 a	
questionnaire	 self-administered	 by	 those	 elderly	
with	the	help	of	staff	at	the	elderly	facility.

	 	Of	 the	 430	 respondents	 who	 received	 the	
questionnaire,	 15	 were	 excluded	 for	 being	
unreliable	and	415	were	 selected	as	 subjects	 for	
the	final	analysis.

	 	The	 survey	 focused	 on	 the	 demographical	
characteristics,	 oral	 health	 symptoms,	 and	 the	
community	periodontal	index	(CPI)	of	the	elderly.

 B. Statistical Analysis:	The	mean	of	demographical	
characteristics	 by	 item	 was	 calculated.	 Next,	
a	 multiple	 regression	 analysis	 was	 performed	
to	 find	 out	 factors	 among	 the	 demographical	
characteristics	 and	 oral	 health	 symptoms	 that	
affect	 the	 CPI.	 The	 explanatory	 power	 of	
the	 model	 was	 identified	 using	 the	 multiple	
regression	coefficient(R2).	The	collected	data	was	

analyzed	using	 the	SPSS	Window	Program	19.0	
version(IBM,	 United	 States).	 The	 significance	
level(α)	used	for	statistic	significance	verification	
was	0.05.

	 	The	 CPI	 used	WHO	 probe	 for	 six	 teeth	 in	 the	
mouth	 to	 check	 for	 bleeding,	 calculus,	 and	
periodontal	pockets.	Depending	on	the	periodontal	
state,	healthy	periodontal	organs	were	categorized	
as	CPI0,	periodontal	organs	with	only	bleeding	as	
CPI1,	when	calculus	was	detected	during	probing	
or	when	 the	 black	 part	 of	 the	 probe	was	 shown	
in	 its	 entirety	 it	 was	 categorized	 as	 CPI2,	 when	
the	probing	depth	was	4-5mm	as	CPI3,	and	when	
the	 probing	 depth	 was	 more	 than	 6mm	 it	 was	
categorized	as	CPI4.

RESULTS AND DISCUSSION

 A. Mean of the Community Periodontal Index 
(CPI):	The	CPI	mean	of	the	study	subjects	is	as	
follows:	By	gender,	the	CPI	for	women	(3.02)	was	
higher	than	that	for	men	(2.78).	The	CPI	was	high	
when	 the	 subjects	had	no	 family	 living	 together	
with	 them	 (3.11).	 The	 CPI	 was	 high	 when	 the	
subjects	had	no	monthly	 income	(3.15).	By	age,	
those	aged	80	or	over	had	the	highest	CPI	(3.23)
(Table	1).

Table I: Mean of the Community Periodontal Index 
(CPI)

Variables N M ± SD

Gender
Male 169 2.78	± 0.84
Female 246 3.02	± 0.86

Living	together	
family

Yes 111 2.40	± 0.90
No 304 3.11	± 0.76

Monthly	
income

Yes 283 2.81	± 0.90
No 132 3.15	± 0.72

Age

65-69 78 2.75	± 1.10
70-74 103 2.64	± 0.87
75-79 61 2.72	± 0.85
≥80 173 3.23	± 0.60

 B. Community Periodontal Index (CPI):	 The	
Community	Periodontal	Index	of	the	subjects	was	
as	follows.	Community	Periodontal	Index	3	was	
the	 highest	 with	 181	 (43.6%).	 There	 were	 114	
(27.5%)	of	 the	Community	Periodontal	 Index	4,	
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94	(22.7%)	of	the	Community	Periodontal	Index	
2,	and	26	(6.3%)	of	 the	Community	Periodontal	
Index	0-1(Table	2).

Table Ⅱ: Community Periodontal Index (CPI)

Variables N %

CPI

0-1	 26 6.3
2 94 22.7
3 181 43.6
4	 114 27.5

Total 415 100.0

 C. Community Periodontal Index (CPI) 
according to oral health symptom:	Among	the	
subjects,	 120	 (28.9%)	 were	 healthy	 periodontal	
group	and	295	(71.1%)	were	periodontal	disease	
group.	The	differences	in	community	periodontal	
index	 according	 to	 oral	 health	 symptoms	 were	
significantly	 different	 according	 to	 Chewing	

difficulty,	 oral	 bleeding,	 dry	mouth,	 and	 pain	 in	
teeth	(p	<0.05).	Of	the	chewing	difficulty	items,	98	
(26.8%)	were	healthy	periodontal	patients	and	267	
(73.2%)	were	 periodontal	 disease	 patients.	 That	
is,	Chewing	difficulty	was	 higher	 in	 periodontal	
disease	 group.	 Among	 the	 oral	 bleeding	 items,	
‘yes’	was	19	(20.9%)	in	the	periodontal	group	and	
72	(79.1%)	in	the	periodontal	disease	group.	Oral	
bleeding	 was	 higher	 in	 the	 periodontal	 disease	
group.	 Of	 the	 dry	 mouth	 items,	 ‘yes’	 was	 58	
(22.4%)	in	the	periodontal	group	and	201	(77.6%)	
in	the	periodontal	disease	group.	In	other	words,	
dry	 mouth	 was	 higher	 in	 periodontal	 disease	
group.	 Among	 the	 items	 in	 ‘Pain	 in	 teeth’,	 35	
(44.9%)	were	 healthy	 periodontal	 group	 and	 43	
(55.1%)	were	periodontal	disease	group.	Pain	 in	
teeth	was	higher	in	the	periodontal	disease	group.	
There	was	no	significant	difference	according	 to	
food	impaction,	halitosis	and	hypersensitivity	(p>	
0.05)(Table	3).

Table Ⅲ: Community Periodontal Index (CPI) according to oral health symptom

Variables
CPI

χ2 p
Health periodontics Periodontal disease Total

Chewing difficulty
Yes 98	(26.8) 267	(73.2) 365	(100.0)

6.293 0.012
No 22	(44.0) 28	(56.0) 50	(100.0)

Food impaction
Yes 6	(26.1) 17	(73.9) 23	(100.0)

0.095 0.758
No 114	(29.1) 278	(70.9) 392	(100.0)

Halitosis
Yes 98	(27.9) 253	(72.1) 351	(100.0)

1.097 0.295
No 22	(34.4) 42	(65.6) 64	(100.0)

Oral bleeding
Yes 19	(20.9) 72	(79.1) 91	(100.0)

142.934 0.000
No 276	(85.2) 48	(14.8) 324	(100.0)

Hypersensitivity
Yes 52	(44.1) 66	(55.9) 118	(100.0)

18.417 0.072
No 68	(22.9) 229	(77.1) 297	(100.0)

Dry mouth
Yes 58	(22.4) 201	(77.6) 259	(100.0)

14.258 0.000
No 62	(39.7) 94	(60.3) 156	(100.0)

Pain in teeth
Yes 35	(44.9) 43	(55.1) 78	(100.0)

11.898 0.001No 252	(74.8) 85	(25.2) 337	(100.0)
Total 120	(28.9) 295	(71.1) 415	(100.0)

The	data	were	analysed	by	χ2-test
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 D. Factors that affect the Community Periodontal 
Index (CPI):	 Demographical	 characteristics	
that	 impact	 the	 CPI	 included	 gender,	 living	
with	 family,	 monthly	 income	 and	 age.	 In	 other	
words,	more	women	than	men,	those	living	away	
from	family,	 those	with	no	monthly	 income	and	
older	 individuals	 had	 high	 CPI	 scores,	 and	 the	
explanatory	 power	 of	 the	 variables	 was	 17.6.	
Oral	 health	 symptoms	 included	 food	 impaction,	
bleeding,	dry	mouth	and	pain	in	teeth.	Those	with	
food	impaction,	bleeding,	dry	mouth	and	pain	in	
teeth	had	high	CPI	scores.	The	explanatory	power	
of	the	variables	was	42.7(Table	4).

Many	older	people	are	at	risk	for	oral	health	as	well	
as	 for	general	health.	The	CPI	 score	 in	 this	 study	was	
found	to	be	higher	among	Korean	elderly	people.	This	is	
thought	to	be	the	result	of	more	active	treatment	of	oral	
disease	by	preventing	the	periodontal	tissue	from	being	
pre-treated	 or	 by	 not	 allowing	 for	 early	 treatment	 and	
leaving	the	symptoms	of	periodontal	disease	for	a	long	
time.	In	this	study,	the	periodontal	index	was	higher	in	
the	absence	of	monthly	income.	The	poor	oral	condition	
of	 the	 elderly	 has	 been	 reported	 to	 have	 a	 negative	
impact	on	the	financial	condition5.

Table Ⅳ: Factors that affect the Community 
Periodontal Index (CPI)

Variables B β P
Demographical	characteristic

Gender 0.243 0.138 0.004**

Living		together	
family -0.495 -0.254 0.000***

Monthly	income -0.233 -0.125 0.007**

Age 	0.142 	0.193 0.000***

R2	=	0.184,	AdR2	=	0.176,	F	=	23.180
Oral	health	symptom
Chewing	difficulty 0.042 0.011 0.827
Food	impaction 0.650 0.117 0.002**

Halitosis 0.229 0.065 0.188
Oral	bleeding 1.805 0.586 0.000***

Hypersensitivity 0.207 0.073 0.142
Dry	mouth 0.627 0.238 0.000***

Pain	in	teeth 0.378 0.116 0.002**

R2	=	0.436,	AdR2	=	0.427,	F	=	45.029

B:	 Unstandardized	 Coefficients,	 β:	 Standardized	
Coefficients.

Statistically	 significant	 differences	 by	 multiple	
regression	analysis	at	α=0.05.

**:	P<0.01,	***:	P<0.001.

The	 economic	 condition	 is	 one	 of	 the	 important	
factors	 determining	 the	 period	 of	 treatment	 for	
periodontal	disease6.

Therefore,	it	is	necessary	to	provide	social	support	
for	 the	elderly	 to	perform	effective	oral	health	care.	 If	
you	 have	 a	 structure	 that	 allows	 you	 to	 approach	 the	
dental	 clinic	 more	 easily	 when	 you	 are	 affected	 by	
periodontal	 disease,	 you	 will	 be	 able	 to	 prevent	 and	
manage	periodontal	disease,	a	major	oral	disease.

If	 food	 impaction	 continues	 in	 our	 mouth,	 there	
will	 be	 traces	 of	 food	 ingested	on	 the	 dentition	of	 the	
elderly.	 This	 will	 result	 in	 oral	 health	 symptoms	 that	
are	 irritating	 in	 the	 dental	 space	where	 dental	 plaques	
are	easily	created.	This	is	caused	by	periodontal	disease	
caused	 by	 infection	 of	 the	 oral	 cavity.	 The	 effects	
of	 satisfaction	 on	 dictation	 function,	 interpersonal	
relationship,	and	appearance	on	overall	life	satisfaction	
were	 investigated7.	 In	 addition,	 food	 impaction	 causes	
sense	 of	 discomfort	 in	 the	 oral	 cavity,	 which	 leads	 to	
recognition	that	it	is	a	risk	factor	for	oral	health.

The	 elderly	 complain	 about	 the	 difficulty	 of	
correct	 authoring,	 complaints	 of	 appearance	 due	 to	
oral	condition,	and	difficulty	of	conversation	when	 the	
food	 pressure	 indentation	 becomes	worse	 due	 to	 high	
community	periodontics	index8.	This	is	not	an	acceptable	
outcome	from	the	development	of	oral	disease,	but	rather	
the	onset	of	digestive	 system	disease	due	 to	persistent	
dysfunctional	 chewing	 and	 loneliness	 caused	 by	 a	
decrease	in	interpersonal	relationships,	which	will	lower	
the	 quality	 of	 life.	 Therefore,	 oral	 hygiene	 education	
about	the	application	of	oral	hygiene	products	to	elderly	
people	should	be	active.

In	this	study,	the	community	periodontal	index	was	
higher	 in	 cases	 with	 dry	 mouth.	 The	 elderly	 suffer	 a	
lot	of	pain	due	to	changes	in	oral	environment	such	as	
dry	mouth	mucosa	and	loss	of	elasticity	of	periodontal	
tissue.	 The	 salivary	 glands	 in	 the	 elderly	 and	 oral	
dryness	 can	 cause	 oral	 pain,	 denture	 dysfunction,	 and	
loss	 of	 taste.	And	 this	 increases	 oral	 infection	 such	 as	
gingivitis,	 periodontitis,	 oral	 candidiasis,	 and	 salivary	
gland	involvement.	Dry	mouth	syndrome	in	the	elderly	
is	 caused	 by	 the	 increased	 morbidity	 rate	 of	 chronic	
diseases,	and	as	a	result	of	the	increase	in	the	number	of	
drugs	taken	over	a	long	period	of	time.
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Treatment	of	oral	dryness	involves	the	use	of	drugs	
as	a	saliva	stimulating	agent,	chewing	gum,	and	the	use	
of	artificial	saliva.	Artificial	saliva,	such	as	pilocarpine,	
alleviates	dry	mouth,	but	side	effects	increase	the	secretion	
of	runny	nose	and	sweat,	and	may	cause	systemic	side	
effects	 for	 a	 long	period	of	 time.	Therefore,	 there	 is	 a	
need	to	improve	the	dry	mouth	of	the	elderly	by	taking	
effective	 measures	 to	 minimize	 the	 side	 effects.	 It	 is	
necessary	to	activate	oral	health	management	programs	
such	 as	 oral	 gymnastics	 to	 improve	 mastication	 and	
swallowing	function	of	the	elderly	and	oral	dryness.

In	 order	 to	 improve	 oral	 health	 and	 improve	 the	
quality	 of	 life	 for	 the	 elderly,	 it	 is	 also	 necessary	 to	
support	 the	 government	 to	 prevent	 and	 alleviate	 dry	
mouth.	Considering	 the	 reality	 of	Korea	 in	 the	 age	 of	
aging,	I	believe	that	it	is	necessary	to	systematically	and	
prevent	preventive	center	for	the	elderly	to	prevent	the	
periodontal	disease	of	the	elderly.	The	elderly	are	more	
likely	 to	develop	diseases	due	to	physical	dysfunction,	
and	 are	more	 likely	 to	 be	 exposed	 to	 chronic	 diseases	
and	complications	9,10.

CONCLUSION

Based	on	 the	 above	 results,	 systematic	oral	health	
education	should	be	provided	to	the	elderly	to	improve	
oral	 health	 and	 improve	 the	 quality	 of	 life.	Therefore,	
a	 better	 understanding	 of	 the	 factors	 influencing	 the	
community	periodontal	index	to	improve	the	quality	of	
life	of	elderly	people,	and	the	government	‘s	help,	should	
promote	 the	oral	 health	 strategy	 and	help	 improve	 the	
oral	 health	 of	 the	 elderly.	 It	 is	 necessary	 to	 carry	 out	
further	 research	 from	 various	 perspectives	 in	 order	 to	
help	the	elderly	to	be	satisfied	with	the	quality	of	life	by	
considering	various	measures	 to	 lower	 the	 periodontal	
index	of	the	community.
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ABSTRACT

This	 study	 aims	 to	 provide	 basic	 data	 of	 nursing	 education	 and	 develop	 various	 programs	 to	 improve	
academic	self-efficacy	that	is	required	to	solve	various	problems	occurring	in	learning	process	of	nursing	
students.

A	 self-reported	 questionnaire	was	 used	 from	May	 1	 to	May	 30	 on	 nursing	 students	 in	 the	C	 Province.	
A	 total	 of	 145	 copies	were	 distributed	 and	 129	 copies	 recollected.	Excluding	 6	 copies	with	 insufficient	
answers,	123	copies	were	analyzed.	A	 structured	questionnaire	was	used.	This	 study	was	analyzed	with	
Pearson’s	 correlation	 coefficient	 using	 SPSS/WIN	 18.0	 program.	 Learning	 attitude	 and	 depression	 (r=-
.30	 p=.001)	 had	 significant	 negative	 relationship,	 while	 satisfaction	 to	 major	 (r=.43	 p<.001),	 learning	
motivation	(r=.52	p<.001)	and	academic	self-efficacy	(r=.70	p<.001)	had	significant	positive	relationship.	
The	tolerance	of	regression	model	designed	for	this	study	was	calculated	between	.68	to	.88	and	the	range	of	
VIF	(variance	inflation	factors)	was	1.12-1.46.	The	analysis	result	indicates	that	this	regression	model	has	no	
multicollinearity	problem.	Durbin-Watson	value	test	conducted	to	verify	independence	of	residual	was	also	
2.00	which	indicated	no	auto-correlation.	As	for	the	result	of	multiple	regression	analysis,	major	satisfaction,	
depression,	learning	motivation,	and	academic	self-efficacy	explained	54.9%	of	learning	attitude	of	nursing	
students	 (F=38.17,	 p<.001).	Learning	motivation	 and	 academic	 self	 -	 efficacy	were	 significant	variables	
explaining	learning	attitude.	The	higher	the	learning	motivation,	the	higher	the	academic	self-efficacy,	the	
better	the	learning	attitude.

Keywords: self- efficacy, Learning motivation, Learning attitude, Nursing  students, major satisfaction, 
depression
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INTRODUCTION

Recently,	universities	are	putting	more	attempts	 to	
satisfy	 the	 various	 needs	 of	 transforming	 society.	The	
function	 of	 university	 is	 now	 focusing	 on	 practicality	
and	 universality	 rather	 than	 research	 and	 education1. 
Likewise,	 as	 universities	 pursue	 specialization,	
diversification,	 informatization,	 and	 globalization,	 the	
professional	 knowledge	 achieved	 by	 learning	 must	
be	 usefully	 utilized	 in	 the	 society	 related	 to	 actual	

work.	In	the	field	of	medicine,	due	to	more	complexly	
transforming	 medical	 delivery	 system	 and	 increase	
of	 needs	 of	 subjects,	 it	 requires	 professional	 nursing	
manpower	with	 accurate	 judgment	 and	 high	 problem-
solving	 ability.	 Self-efficacy	 is	 known	 to	 be	 a	 very	
significant	 influential	 factor	 to	 entire	 social	 problem-
solving	ability2.

Academic	 self-efficacy	 is	 a	 self-trust	 which	 one	
believes	 in	 oneself	 to	 efficiently	 perform	 learning	
ability.	This	 is	a	significant	 factor	 leading	 to	obtain	and	
perform	 new	 knowledge	 and	 technology	 in	 learning	
condition3.	 In	 other	 words,	 academic	 self-efficacy	 is	 a	
subjective	 judgment	 regarding	 the	 ability	 required	 for	
goal	 achievement	 or	 ability	 to	 properly	 perform,	which	
influences	concentration,	participation	in	class,	perception	
on	assignment,	interests	and	value	of	the	curriculum4.
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Learning	motivation	is	a	degree	of	one’s	effort	toward	
learning,	which	is	a	very	essential	concept	influencing	the	
entire	 learning	 from	 individual	 performance	 behavior	
such	 as	 utilization	 of	 learning	 strategy,	 satisfaction	
toward	 learning	 and	 academic	 achievement	 level.	
Also,	 the	 motivation	 is	 a	 factor	 deciding	 degree	 or	
level	of	one’s	behavior,	which	is	a	process	of	clarifying	
behavior	 objective	 and	 leading	 the	 behavior	 toward	
certain	direction	consistently,	and	stirs	up	academic	will	
and	 promotion	 of	 learner’s	 activity5.	Thus,	 the	 learning	
motivation	is	a	decisive	factor	for	inner	motivation,	outer	
motivation,	 continuous	motivation	 and	 class	motivation	
to	 continue	 the	 series	 of	 learning	 or	 preparation	 of	
certain	learning	to	clarify	the	objective	and	let	the	certain	
behavior	continue3.	Eventually,	the	promotion	of	learning	
motivation	improves	academic	self-efficacy	by	affecting	
confidence	 and	 positive	 self-effect.	 When	 continuous	
motivation	which	 continues	 learning	 as	 a	 sub	 factor	 of	
learning	 motivation	 is	 higher,	 learners	 have	 interaction	
with	 oneself	 or	 co-learners	 in	 learning	 situation	 to	 lead	
and	manage	one’s	learning	better6.

The	learning	attitude	is	response	sets	of	an	individual	
toward	 learning	 case.	Also,	 it	 is	 related	 to	 how	much	
one	can	concentrate	and	perform	capability	in	learning	
assignment	 based	 on	 active	 participation	 and	 positive	
response	 to	 the	 class7.	 Learning	 attitude	 is	 predicted	
by	motivation,	 and	 the	 learners	with	higher	 interest	 to	
curriculum	 and	 perception	 of	 self-efficacy	 are	 more	
likely	to	actively	participate	in	class8.

Thus,	 this	 study	 aims	 to	 provide	 basic	 data	 of	
nursing	 education	 and	 develop	 various	 programs	 to	
improve	 learning	 attitude	 that	 is	 required	 to	 solve	
various	 problems	 occurring	 in	 learning	 process	 of	
nursing	students.

MATERIALS AND METHOD

 A.  Research objects:	A	self-reported	questionnaire	
was	 used	 from	 May	 1	 to	 May	 30	 on	 nursing	
students	in	the	C	Province.	A	total	of	145	copies	
were	 distributed	 and	 129	 copies	 recollected.	
Excluding	6	copies	with	insufficient	answers,	123	
copies	were	analyzed.	A	structured	questionnaire	
was	used.

 B. Research Tools
 a.  Learning motivation: To	measure	the	learning	

motivation,	 the	 study	 used	 a	 tool	 containing	

34	 questions	 which	 Kim	 Eun	 Na9	 	 revised	
and	developed	based	on	CIS	 (Course	 Interest	
Survey)	 developed	 by	Keller	 and	 Song	 Sang	
Ho10.	Higher	score	refers	to	higher	motivation.	
In	Kim’s	study,	the	Cronbach’s	α	was	0.95	and	
in	this	study,	Cronbach’s	α	was	.89.

 b. Academic self-efficacy: As	 for	 the	 academic	
self-efficacy,	 the	 study	 used	 academic	 self-
efficacy	scale	which	Kim	Ah	Young	and	Park	In	
Young11	developed	and	finished	with	validation	
research.	 It	 is	 composed	 of	 3	 sub	 factors;	
assignment	difficulty	preference,	self-controlled	
efficacy,	and	confidence.	The	higher	score	refers	
to	 higher	 academic	 self-efficacy.	 In	 Kim	 and	
Parks’	study,	the	Cronbach’s	α	was	0.88	and	in	
this	study,	the	Cronbach’s	α	was	.89.

 c. Learning attitude: Learning	 attitude	 test	 is	
composed	 of	 30	 questions	 which	 integrated	
the	learning	attitude	tests	used	by	Kim	Cheol12. 
Higher	score	refers	to	better	learning	attitude.	
In	Kim’s	study,	the	Cronbach’s	α	was	0.95	and	
in	this	study,	Cronbach’s	α	was	.88.

 d. Depression, health status, major 
satisfaction: Depression,	 health	 status,	 and	
major	satisfaction	were	measured	by	VAS.

 e. Statistical analysis:	 The	 collected	 data	 is	
analyzed	by	using	SPSSWIN	18.0.	Difference	
of	 Three	 dependent	 variables	 by	 general	
characteristic	 of	 the	 subjected	 people	 is	
analyzed	by	pre-hoc	comparison	of	bonferroni,	
t-test,	 and	ANOVA.	 The	 relation	 of	 learning	
motivation,	 learning	 attitude	 and	 academic	
self-efficacy	 calculate	 Pearson	 correlation	
coefficients,	 and	 the	 elements	 influencing	
learning	 attitude	 is	 implemented	 by	 multiple	
regression	analysis.

RESULTS AND DISCUSSION

 A. General characteristic:	 The	 subjects	 were	 in	
between	 age	 8	 to	 51,	 average	 of	 20.96.	 There	
were	 10.6%	 of	 male	 students	 (13)	 and	 48.8%	
of	 subjects(60)	 had	 religion.	 43.9%	 of	 students	
responded	 that	 their	 financial	 status	 in	 in	 mid-
level(54)	 which	 was	 the	 most	 common,	 and	
28.5%(35)	 were	 on	 part-time	 jobs.	 52.8%	 (65)	
were	 living	 with	 their	 families,	 and	 48%	 (59)	
students	chose	 to	 study	nursing	as	 it	 is	fits	 their	
aptitude	in	table	1.
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Table Ⅰ:  Characteristics of the Subjects (N = 123)

Variable Categories M±SD(Range) or 
n (%)

Age(yr) All 20.96±5.60	(18-51)

Gender
Male 13	(10.6)
Female 110	(89.4)

Religion
Yes 60	(48.8)
No 63	(51.2)

Economy	
Status

High 24	(36.6)
Medium 54	(43.9)
Low 45	(19.5)

Pocket	
Money	
Source

Family 80	(65.0)

Part	time	job 35	(28.5)

Scholarship 8	(6.5)

Living	Style

With	family 65	(52.8)
Alone 13	(10.6)

Dormitory 21	(17.1)
Live	apart	from	
one’s	own	
family

24	(19.5)

Motivation	
for	

admission	*

A	grade 8	(6.5)
Aptitude 59	(48.0)

solicitation	of	
others 26	(21.1)

Employment	
rate 37	(30.1)

Etc. 9	(	7.3)

*	multiple	response

 B. Health condition, satisfaction to major, 
depression, learning motivation, learning 
attitude and academic self-efficacy of subjects: 
As	for	the	score	of	health	condition,	satisfaction	to	
major	and	depression	of	subjects	were	each	77.37,	
75.31,	and	43.16.	As	for	the	learning	motivation,	
learning	attitude	and	academic	self-efficacy,	they	
were	ach	117.95,	101.82	and	103.78	in	Table	2.

Table Ⅱ: Descriptive Statistics of Major Variables 
(N = 123)

Variable M ± SD Range
Health	status 77.37	±	18.06 40-100

Major	satisfaction 75.31	±	18.44 10-100
Depression 43.16	±	29.81 0-100

Learning	motivation 117.95	±	11.71 86-150
Learning	attitude 101.82	± 11.93 77-145
Academic	self-

efficacy 103.78	± 14.78 71-147

 C. Correlation among health condition, 
satisfaction to major, depression, learning 
motivation, learning attitude and academic 
self-efficacy of subjects: Learning	 attitude	 and	
depression	 (r	 =	 -.30	 p	 =	 .001)	 had	 significant	
negative	relationship,	while	satisfaction	to	major	
(r	=	.43	p	<	.001),	learning	motivation	(r	=	.52	p	<	
.001)	and	academic	self-efficacy	(r	=	.70	p	<	.001)	
had	significant	positive	relationship	in	Table	3.

TABLE Ⅲ: Correlations among Major Variables

Health status 
r(p)

Major satisfaction 
r(p)

Depression 
r(p)

Learning 
motivation

Academic self-
efficacy r(p)

M.S. .35(<.001)
D. -.31(<.001) .05(.567)
L.M. .16(.078) .40(<.001) -.11(.227)
ASE .05(.534) .39(<.001) -.31(<.001) .45(<.001)
L.A.	 .13(.125) .43(<.001) -.30(.001) .52(<.001) .70(<.001)

 D. The influential factors to learning attitude: The	
study	 conducted	 regression	 analysis	 to	 confirm	
the	 influential	 factors	 of	 learning	 attitude	 of	
nursing	students.	The	study	included	satisfaction	
to	 major,	 depression,	 learning	 motivation,	 and	
academic	 self-efficacy	 as	 independent	 variables	
to	 regression	 model	 as	 it	 showed	 significant	
correlation	with	 learning	 attitude.	The	 tolerance	

of	 regression	model	designed	 for	 this	 study	was	
calculated	 between	 .68	 to	 .88	 and	 the	 range	 of	
VIF(variance	inflation	factors)	was	1.12-1.46.	The	
analysis	result	indicates	that	this	regression	model	
has	no	multicollinearity	problem.	Durbin-Watson	
value	 test	 conducted	 to	 verify	 independence	 of	
residual	was	 also	2.00	which	 indicated	no	 auto-
correlation.
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As	 for	 the	 result	 of	 multiple	 regression	 analysis,	
major	 satisfaction,	 depression,	 learning	 motivation,	
and		academic	self-efficacy	explained	54.9%	of	learning	
attitude	of	nursing	students	(F=38.17,	p<.001).	Learning	
motivation	and	academic	self	-	efficacy	were	significant	
variables	explaining	learning	attitude.	As	shown	in	Table	
4,	 the	 higher	 the	 learning	 motivation,	 the	 higher	 the	
academic	self-efficacy,	the	better	the	learning	attitude.

Table Ⅳ: The influential factors to learning attitude 
(N = 123)

ß t p
Major	satisfaction .118 1.696 .092

Depression -.085 -1.318 .190
Learning	motivation .233 3.271 .001
Academic	self-efficacy .520 7.074 <.001

Adj.
R2=.549

F	=	
38.17 p<.001

In	Kim	&	Park’s	(2014)	study,	87.5%	of	the	students	
had	a	strong	influence	on	the	learning	attitude	and	97.4%	
of	 the	academic	self-efficacy.	However,	 the	study	(Cho,	
2011),	in	which	the	effect	of	intrinsic	learning	motivation	
on	the	learning	attitude	is	significant	and	static,	coincides	
with	this	study.	In	addition,	in	the	study	of	Park	(2012),	
academic	self-efficacy	is	a	major	variable	in	both	learning	
attitude	 and	 learning	 motivation,	 thus	 supporting	 the	
results	of	this	study	by	showing	an	explanatory	power	of	
learning	attitude	of	89%	and	learning	motivation	of	20%.

CONCLUSION

As	 confirmed	 in	 the	 result,	 higher	 learning	
motivation	 and	 self-efficacy	 lead	 to	 better	 learning	
attitude	 and	 bring	 about	 positive	 result	 to	 academic	
performance.	 Among	 the	 school	 factors,	 the	 outer	
factor	 to	 improve	 learning	motivation,	 to	 improve	 the	
satisfaction,	 there	 is	 a	 need	 for	 consistent	 researches	
in	 teaching	 and	 learning	 method.	 Also,	 quantitative	
influence	of	 learning	motivation	enhances	self-efficacy	
and	has	positive	influence	on	problem	solving	of	social	
living.	Thus,	 there	 is	 a	 need	 to	 thoroughly	 understand	
assignment	 difficulty,	 self-controlled	 efficacy	 and	
confidence	based	on	proper	analysis	of	academic	ability	
of	 students	 to	 improve	 academic	 self-efficacy.	 Such	
approach	will	be	able	to	contribute	to	preparing	solution	
to	drop	out	phenomenon	of	newly	graduate	within	1	year	
due	to	lowered	confidence	regarding	nursing	career.
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ABSTRACT

Background/Objectives:	Inequality	life	social	factors	generally	reflect	influences	of	oral	health	status.	This	
study	was	conducted	to	know	the	various	inequality	factors	according	to	their	oral	health	state	among	older	
Koreans

Methods/Statistical Analysis:	A	total	of	1197	subjects	were	selected	and	we	used	the	survey	data	including	
a	comprehensive	questionnaire,	from	the	6th	KNHANES	analyzing	with	using	complex	sampling	methods.	
To	identify	the	inequality	life	social	factors,	we	analyzed	by	multi-logistic	regression.

Findings:	 The	 Factors	 of	 anxiety/depression	 (OR	 1.82;	 95%	CI	 1.22-2.71)	 and	 economic	 activity	 (OR	
1.44;	95%	CI	1.06-1.96)	affecting	on	tooth	pain	experience	area.	And	other	associating	factors	in	chewing	
difficulty	were	identified	as	anxiety/depression	(OR	1.92;	95%	CI	1.29-2.85),	self-management	(OR	1.80;	
95%	CI	1.14-2.85),	education	level	(OR	1.61;	95%	CI	1.14-2.29)	and	living	with	spouse	(OR	1.52;	95%	
CI	 1.02-2.27).	Also,	 the	 influencing	 factor	 on	 periodontitis	was	 the	 physical	 exercise	 ability	 (OR	 1.75;	
95%	CI	1.12-2.72).	Thourgh	results,	the	significant	inequality	factors	of	oral	health	state	were	founded	as	
this	anxiety/depression,	economic	activity	factors	on	oral	pain,	another	factors	of	anxiety/depression,	self-
management,	education	level	and	presence	of	spouse	on	chewing	difficulty,	and	physical	exercise	factor	on	
periodontitis.

Improvements/Applications:	 Strong	 life	 and	 social	 inequality	 factors	 of	 oral	 health	 status	 should	 be	
urgently	considered	so	that	health	care	professionals	could	approach	on	the	strategies	of	health	policies.

Keywords: Chewing difficulty, Inequality life social factors, Oral pain, Periodontitis, Korean
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INTRODUCTION

Globally,	lots	of	oral	health	status	problems	which	
are	 closely	 connected	with	 quality	 of	 life	 and	 general	
health	 of	 the	 elderly,	 are	 remarkably	 increasing.	They	
seem	to	be	directly	and	indirectly	caused	by	life	longer	
expectancy	and	 the	process	of	demographic	 transition.	
Also,	 raising	 the	 awareness	 on	 inequalities	 for	 the	
healthy	 ageing	 are	 very	 highlighted	 getting	 more	 and	

more	1,2,3,4,5,6.	It	is	well	known	and	reported	that	inequality	
factors	of	oral	health	and	overall	dental	conditions	have	
considerable	effects	on	quality	of	life	and	having	relation	
with	social	networks	of	the	senior	population7,8,9,10. 

On	 the	 other	 hand,	 there	 are	 invisible	 complex	
pathways	 such	 as	 contextual,	 individual	 and	
environmental	 factors	 which	 might	 affect	 oral	 health	
related	with	quality	of	 life	and	public	health	strategies	
for	improving	better	oral	health	1,11,12

Also,	unmet	oral	health	needs	are	rapidly	growing	and	
were	 associated	with	 severe	 individual	 components13,14 
and	related	with	social	inequality	factors	1,3,15.

According	 to	 the	 studies,	 it	 is	 reported	 that	
the	 importance	 of	 investigating	 contextually	 and	
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comprehensively	to	the	oral	health	inequalities,	have	an	
implication	 for	 better	 health	 improvement	 of	 the	 near	
future	in	European	countries1,16.

In	 recent	 China	 study	 3,	 it	 is	 also	 reported	 that	
strengthening	 of	 common	 risk	 factors	 approach	 have	
to	 address	 common	 health	 determinants	 to	 reduce	 the	
inequalities	of	health	for	oral	and	general	health	of	WHO	
study17.	Also,	by	Japan’s	study,	they	report	that	poor	oral	
health	may	be	predicted	on	future	homebound18.

In	 remarkable	 ageing	Korea,	 there	 are	 few	 public	
healths,	 especially	 oral	 health	 policies	 on	 this	 ageing	
population	despite	of	their	growing	importance.	So,	we	
aim	to	know	the	various	life	social	factors	of	oral	health	
representing	inequalities	for	the	better	public	policies	to	
reduce	non	communicable	diseases.

MATERIALS AND METHOD

 A. Data collection of the study: We	 used	 the	
available	data	of	a	total	of	1197	participants	aged	
over	65	from	a	source	of	the	6th	Korea	National	
Health	 and	 Nutrition	 Examination	 Survey,	
nationally	representative	sample	one.

 B. Statistical Analysis methods: We	 used	 the	
useful	 variables	 of	 the	 data	 by	 frequencies	 and	
percentages	of	weighted	and	evaluated,	analyzing	
with	 using	 of	 the	method	of	 complex	 sampling.	
To	 identify	 on	 the	 inequalities	 relating	with	 life	
course	factors	in	oral	health,	we	analyzed	through	
multi-level	logistic	regression	by	using	SPSS	(ver.	
21.0).	Inequality	life	social	factors	were	found	as	
odds	ratios	and	95%	CIs.

RESULTS AND DISCUSSION

The	study	participants	were	a	total	of	1197	and	Table	
1	gives	the	general	characteristics	of	the	study	sample.

58.2%	 of	 the	 subjects	were	women	 and	 over	 half	
of	 the	 old	 (61.3%)	 was	 living	 with	 spouse.	 	 Most	 of	
the	 subjects	 were	 not	 engaged	 in	 economic	 activity	
participation.	 About	 two	 thirds	 people	 were	 not	 well	
educated.	Over	one	thirds	of	the	subjects	have	a	limitation	
of	doing	physical	exercise.	About	one	thirds	people	have	
a	problem	in	doing	daily	activity.	The	problem	of	pain	
discomfort	was	presented	 in	about	one	 thirds	 subjects.	
Anxiety/depression	 problem	 was	 showed	 in	 one	 fifth	
people.	 Chewing	 difficulty	 was	 found	 in	 participants	
of	 the	 half	 one.	 Over	 one	 thirds	 complained	 on	 tooth	
pain	 experience.	About	 one	 thirds	 had	 the	 disease	 of	
periodontitis.

TABLE I: General characteristics of the subject

N	(%)

Gender
Male 507	(41.8)
Female 690	(58.2)

Education	level
Higher 407	(32.2)
Lower 790	(67.8)

Economic	activity
Yes 846	(70.8)
No 351	(29.2)

Living	with	spouse
Yes 759	(61.3)
No 438	(38.7)

Family	Size
1 276	(21.4)
2 572	(45.5)

3	or	more 349	(33.0)

Physical	exercise
Yes 690	(56.5)
No 507	(43.5)

Self-management
Yes 1016	(83.2)
No 181	(16.8)

Daily	activity
Yes 848	(69.6)
No 349	(30.4)

Pain/discomfort
Yes 693	(57.1)
No 504	(42.9)

Anxiety/depression
Yes 944	(78.2)
No 253	(21.8)

Table	 2	 shows	 the	 inequality	 factors	 such	 as	
anxiety/depression	(p<.001),	physical	exercise	(p=.002),	
pain/discomfort	 (p=.003),	 and	 daily	 activity(p=.024)	
with	 respect	 to	 tooth	 pain	 dormitory.	 Especially	 pain	
discomfort	was	the	most	affecting	factor	and	daily	activity	
limitation,	 anxiety/depression	 and	 self-management	
problem	were	the	influencing	factors	in	order.

Table Ⅱ: inequality life social factors by tooth pain 
experience for a year

Yes No Total p
Gender
Male 304	(25.7) 190	(16.4) 494	(42.1)

.869
Female 428	(35.6) 243	(22.3) 671	(57.9)
Education level
Higher 486	(41.3) 283	(26.3) 769	(67.6)

.817
Lower 246	(20.0) 150	(12.4) 396	(32.4)

Economic activity
Yes 206	(16.8) 140	(13.0) 346	(29.8)

.059
No 526	(44.4) 293	(25.8) 819	(70.2)
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Conted…

Living with spouse
Yes 470	(38.5) 268	(23.1) 738	(61.6)

.359
No 262	(22.8) 165	(15.6) 427	(38.4)

Family Size
1 160	(12.4) 109	(8.9) 269	(21.3)

.2092 342	(27.2) 213	(18.3) 555	(45.5)
3	or	
more 230	(21.6) 111	(11.5) 341	(33.1)

Physical exercise
Yes 450	(37.1) 219	(19.2) 669	(56.3)

.002
No 282	(24.1) 214	(19.6) 496	(43.7)

Self-management
Yes 638	(52.6) 352	(31.0) 990	(83.6)

.070
No 94	(8.7) 81	(7.7) 175	(16.4)

Daily activity
Yes 543	(44.7) 282	(25.0) 825	(69.8)

.024
No 189	(16.5) 151	(13.7) 340	(30.2)

Pain/discomfort
Yes 454	(37.5) 218	(19.5) 672	(57.0)

.003
No 278	(23.7) 215	(19.2) 493	(43.0)

Anxiety/depression
Yes 611	(51.1) 308	(27.3) 919	(78.4)

.000
No 121	(10.1) 125	(11.4) 246	(21.6)

Table	 3	 gives	 the	 inequality	 factors	 which	 were	
education	 level	 (p<.001),	 self-management	 (p<.001),	
daily	 activity	 (p<.001),	 pain/discomfort	 (p<.001),	
anxiety/depression	 (p<.001),	 presence	 of	 spouse	
(p<.001),	physical	exercise	(p=.002)	and	gender	(p=.015)	
according	 to	 chewing	 difficulty	 domain.	 The	 problem	
of	chewing	difficulty	was	found	in	more	women	and	in	
under	education	leveled	people.

Table Ⅲ: Inequality life social factors by chewing 
difficulty

Yes No Total p
Gender
Male 277	(23.1) 220	(18.5) 497	(41.6)

.015
Female 336	(27.8) 347	(30.6) 683	(58.4)
Education level
Higher 353	(30.5) 423	(36.7) 776	(67.3)

.000
Lower 260	(20.4) 144	(12.4) 404	(32.7)

Economic activity
Yes 172	(14.7) 173	(14.6) 345	(29.3)

.745
No 441	(36.2) 394	(34.5) 835	(70.7)

Conted…

Living with spouse
Yes 422	(34.3) 327	(27.0) 749	(61.3)

.000
No 191	(16.6) 240	(22.1) 431	(38.7)

Family Size
1 125	(9.8) 148	(12.0) 273	(21.7)

.1652 304	(24.4) 262	(21.6) 566	(46.0)
3	or	
more 184	(16.7) 157	(15.6) 341	(32.3)

Physical exercise
Yes 419	(33.7) 261	(23.0) 680	(56.7)

.000
No 194	(17.2) 306	(26.1) 500	(43.3)

Self-management
Yes 565	(46.5) 437	(37.0) 1002	(83.5)

.000
No 48	(4.4) 130	(12.1) 178	(16.5)

Daily activity
Yes 506	(40.9) 329	(28.7) 835	(69.6)

.000
No 107	(10.0) 238	(20.4) 345	(30.4)

Pain/discomfort
Yes 413	(34.3) 269	(22.9) 682	(57.2)

.000
No 200	(16.6) 298	(26.2) 498	(42.8)

Anxiety/depression
Yes 531	(44.2) 398	(33.7) 929	(77.9)

.000
No 82	(6.7) 169	(15.4) 251	(22.1)

Table	4.	describes	the	inequality	factor	of	physical	
exercise	 (p	 =	 .012),	 in	 accordance	 with	 periodontitis	
area.	The	problem	of	poor	oral	state,	periodontitis	was	
found	 especially	 in	 the	 people	 of	 having	 difficulty	 of	
physical	exercise.

Table Ⅳ: Inequality life social factors by 
Periodontitis problem

Yes No Total p
Gender
Male 268	(30.6) 88	(11.4) 356	(42.0)

.530
Female 358	(41.0) 136	(17.1) 494	(58.0)

Education level
Higher 397	(45.8) 148	(19.2) 545	(65.0)

.368
Lower 229	(25.8) 76	(9.3) 305	(35.0)

Economic activity
Yes 180	(20.4) 66	(8.2) 246	(28.6)

.938
No 446	(51.1) 158	(20.3) 604	(71.4)

Living with spouse
Yes 398	(44.3) 138	(17.3) 536	(61.6)

.773
No 228	(27.2) 86	(11.2) 314	(38.4)
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Conted…

Family Size
1 141	(14.1) 59	(7.1) 200	(21.2)

.2332 301	(33.1) 106	(13.1) 407	(46.2)
3	or	
more 184	(24.4) 59	(8.3) 243	(32.6)

Physical exercise
Yes 369	(42.1) 114	(13.7) 483	(55.8)

.012
No 257	(29.4) 110	(14.8) 367	(44.2)

Self-management
Yes 525	(58.6) 195	(24.0) 720	(82.6)

.593
No 101	(12.9) 29	(4.5) 130	(17.4)

Daily activity
Yes 438	(48.8) 154	(19.0) 592	(67.8)

.694
No 188	(22.7) 70	(9.5) 258	(32.2)

Pain/discomfort
Yes 365	(40.9) 124	(15.0) 489	(55.9)

.274
No 261	(30.6) 100	(13.5) 361	(44.1)

Conted…

Anxiety/depression
Yes 501	(57.5) 174	(21.9) 675	(79.4)

.273
No 125	(14.0) 50	(6.6) 175	(20.6)

Table	5	finally	reports	the	strongest	associated	life-
social	factors	of	oral	health	causing	inequalities,	in	the	
aspects	of	tooth-pain	experience,	chewing	difficulty	and	
periodontitis	area	by	multi-logistic	regression.

They	were	found	as	factors	of	anxiety/depression	(OR	
1.82;	95%	CI	1.22-2.71)	and	economic	activity	(OR	1.44;	
95%	 CI	 1.06-1.96)	 affecting	 on	 tooth	 pain	 experience	
area.	And	other	associating	factors	in	chewing	difficulty	
were	identified	as	anxiety/depression	(OR	1.92;	95%	CI	
1.29-2.85),	 self-management	 (OR	 1.80;	 95%	 CI	 1.14-
2.85),	education	level	(OR	1.61;	95%	CI	1.14-2.29)	and	
living	with	 spouse	 (OR	1.52;	95%	CI	1.02-2.27).	Also,	
the	 influencing	 factor	 on	 periodontitis	was	 the	 physical	
exercise	ability	(OR	1.75;	95%	CI	1.12-2.72).

Table Ⅴ: Inequality life social factors according to poor oral health status (tooth pain, chewing difficulty, periodontitis)

Tooth pain Chewing difficulty Periodontitis
OR (96% CI) p OR (96% CI) p OR (96% CI) p

Gender
Male 0.884	(0.65-1.21) .439 0.864	(0.62-1.20) 0.386 1.005	(0.66-1.54) 0.981
Female reference reference reference

Living with spouse
Yes 1.161	(0.77-1.74) .469 1.524	(1.02-2.27) 0.039 0.847	(0.52-1.39) 0.510
No reference reference reference

Education level
Higher 0.885	(0.66-1.19) .412 1.612	(1.14-2.29) 0.008 1.043	(0.73-1.49) 0.817
Lower reference reference reference

Family size
1 0.794	(0.48-1.32) .372 1.136	(0.74-1.75) 0.559 0.638	(0.36-1.12) 0.115
2 0.793	(0.58-1.09) .154 1.007	(0.72-1.41) 0.966 0.908	(0.59-1.41) 0.664

3	or	more reference reference reference
Economic activity

Yes 1.442	(1.06-1.96) .019 1.243	(0.94-1.65) 0.13 1.008	(0.68-1.50) 0.967
No reference reference reference

Physical exercise
Yes 1.246	(0.89-1.75) .205 1.066	(0.76-1.49) 0.703 1.747	(1.12-2.72) 0.014
No reference reference reference

Self-management
Yes 1.135	(0.7-1.9) .635 1.803	(1.14-2.85) 0.012 0.669	(0.32-1.41) 0.289
No reference reference reference
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Conted…

Daily activity
Yes 0.945	(0.6-1.5) .810 1.405	(0.90-2.18) 0.13 0.836	(0.45-1.54) 0.564
No reference reference reference

Pain discomfort
Yes 1.221	(0.9-1.7) .262 1.329	(0.92-1.92) 0.13 1.064	(0.70-1.61) 0.767
No reference reference reference

Anxiety/depression
Yes 1.818	(1.2-2.7) .004 1.920	(1.29-2.85) 0.001 1.148	(0.73-1.80) 0.545
No reference reference reference

We	 found	 out	 the	 inequality	 life-social	 factors	 of	
oral	 pain,	 chewing	difficulty	 and	periodontitis	 aspects.	
The	most	influencing	and	affecting	inequality	factors	on	
tooth	 pain	 experience	 and	 chewing	 difficulty	 problem	
were	identified	as	anxiety/depression,	self-management,	
education	 level,	 presence	 of	 spouse	 and	 economic	
activity	and	that	physical	exercise	ability	was	found	as	
the	associated	factor	of	periodontitis.

Despite	 the	 various	 related	 factors	 influencing	
and	 affecting	 oral	 health	 causing	 severe	 inequalities,	
there	are	few	studies	on	inequality	life	social	factors	of	
oral	 and	general	 health	 in	Korea.	Our	 study	gives	 fair	
contribution	 on	 the	 poor	 evidence	 on	 the	 inequality	
life-social	factors	of	oral	health	causing	great	burden	of	
disease	and	medical	cost	among	 the	old	 in	developing	
countries.

According	 to	 recent	 UK	 study,	 inequality	 which	
identifies	the	focus	of	our	study	can	be	better	explained	
as	the	factors	of	micro,	meso	and	macro	levels	affecting	
to	individual’s	behaviors2.

In	Japan’s	recent	study,	poor	oral	health	was	reported	
to	have	no	relation	with	the	depressive	symptom18,	but	
that	 result	was	not	 in	common	with	one	of	our	 results	
especially	 in	 mental	 and	 psychological	 aspects.	 In	
the	 study	 of	USA,	 it	was	 reported	 that	 the	 depressive	
symptoms	were	related	to	poor	oral	health	among	older	
people	13,	and	those	results	were	in	consensus	with	our	
one,	 which	 anxiety/depression	 were	 major	 inequality	
life-social	factors	of	oral	health	status	like	oral	pain	and	
chewing	difficulty.	

In	 the	 study	of	Brazil,	 those	 results	 are	 consistent	
with	our	findings	to	some	degree,	which	the	development	
action	to	have	a	good	quality	of	life,	should	be	focused	
on	especially	emphasizing	mental	health	improvement19 

and	among	older	people	of	Brazil,	poor	oral	health	was	
significantly	 connected	 with	 social	 inequality15.	 Also,	
according	 to	 recent	 Korea’s	 study14,	 the	 results	 of	 the	
association	between	oral	health	and	 income,	education	
level	have	in	common	with	those	of	our	findings.

Therefore,	 encouraging	 the	 social	 participation	
program	 of	 recent	 Japan’s	 study20,	 investigating	 on	
social	 inequality16,	 equal	 distribution	 of	 health	 service	
of	 China’s	 study3,	 and	 Chile’s	 study21,	 improving	 oral	
health	to	prevent	the	future	homebound	of	Japan’s	study18 
might	 be	 the	 good	 solution	 to	 promote	 better	 mental	
and	 general	 health	 in	 addition	 to	 reducing	 inequality	
problems	in	the	old	population.

Our	findings	suggest	especially	on	 the	focusing	of	
mental	 and	psychological	 aspect	 for	 public	 prevention	
strategies	 and	 policies	 of	 oral	 and	 general	 health	
improvement	of	older	people	and	continuous	developing	
programs	 in	 the	 community	 for	 the	 successful	 aging.	
Further	 researches	 necessarily	 have	 to	 be	 continued	
viewing	different	point	of	various	contexts	 to	 improve	
healthy	ageing	in	order	to	have	a	better	equity.

To	 reduce	 the	 inequalities	 according	 to	 life	 social	
factors	 and	 future	 excess	 burden	 in	 oral	 health,	 it	 is	
needed	to	acquire	deeper	knowledge	and	understanding	
on	 the	 related	 factors	 of	 our	 findings	 in	 the	 elderly	
population	in	Korea.

CONCLUSIONS

In	 conclusion,	 the	 factors	 of	 causing	 serious	
inequality	 problems	 of	 oral	 health	 were	 anxiety/
depression,	 economic	 activity	 state,	 self-management,	
education	 level	 and	 spouse	 presence	 and	 physical	
exercise	and	so	on.	Therefore,	to	enhance	the	community	
health	level	and	to	reduce	the	inequality	problems,	there	
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might	 be	 considered	 about	 the	 various	 points	 of	 the	
physical,	 psychological,	 socio-economic	 areas	 in	 the	
government	 and	 local	 levels.	 This	 study	 requires	 the	
strengthening	the	public	health	policies.	The	focus	might	
be	 accomplished	 to	 reduce	 the	 inequality	 problems	
especially	 in	 improving	 oral	 health	 and	 general	 health	
through	life	course	in	the	old	population.
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ABSTRACT

The	purpose	of	this	study	was	to	analyze	the	associations	between	physical	activity	and	stress,	interpersonal	
relationship,	 and	 the	 quality	 of	 life	 in	 university	 students.	The	 subjects	 of	 this	 study	were	 400	 healthy	
university	 students	 and	 337	 questionnaires	were	 used	 for	 data	 analysis.	 Physical	 activity	was	 classified	
into	three	groups:	Low	Group	(n	=	105),	Moderate	Group	(n	=	112)	and	High	Group	(n	=	120)	according	
to	the	scoring	system	using	the	Korean	version	of	IPAQ	short	form.	In	addition,	PWI,	Relationship	Scale,	
and	WHOQOL-BREF	were	used.	Statistical	analysis	(SPSS	Window	version	24.0)	was	performed	by	chi-
square	test,	one-way	ANOVA,	and	covariance.	The	high	and	moderate	groups	got	statistically	significantly	
lower	total	scores	for	PWI,	which	indicates	level	of	stress,	than	the	low	group	(P<0.01).	The	high	group	
got	statistically	significantly	higher	total	scores	for	interpersonal	relationship	than	the	low	group	(P<0.05).	
When	age,	sex,	grade,	smoking,	alcohol	drinking,	number	of	breakfasts	per	week,	and	activity	of	daily	living	
were	corrected	to	determine	the	associations	between	physical	activity	and	stress,	interpersonal	relationship,	
and	the	quality	of	life,	the	high	and	moderate	groups	got	significantly	lower	scores	for	PWI	than	the	low	
group	(P<0.05)	and	 the	high	group	got	significantly	higher	scores	 for	 interpersonal	 relationship	 than	 the	
low	group	(P<0.05).	Therefore,	this	result	suggests	that	physical	activity	in	healthy	university	students	may	
affect	stress	and	interpersonal	relationships,	even	if	they	have	no	difference	in	quality	of	life.
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INTRODUCTION

It	is	crucial	for	university	students	to	maintain	health	
through	 regular	 physical	 activity	because	 they	need	 to	
design	and	prepare	for	their	personal	future	carefully	in	
pursuit	of	good	health	in	adulthood.

However,	 20.8%	 of	 the	 South	 Korean	 university	
students	 do	 regular,	 moderate	 exercise	 (3-4	 times	 per	
week;	 ≥30	 min)	 1,	 which	 is	 at	 a	 significantly	 lower	
level	 than	 those	 in	 the	United	States,	 45.5%	of	whom	
do	 regular,	 intense	 exercise2.	 This	 is	 because	 the	 lack	
of	physical	activity	due	to	the	educational	environment	
based	 on	 academic	 work	 in	 preparation	 for	 entrance	
examinations	 in	 adolescence	 requiring	 lots	of	physical	

activity	lasts	even	after	university	entrance3.	University	
students	 suffer	 from	 greater	 stress	 due	 to	 the	 changed	
lifestyle	 and	 educational	 environment	 and	 new	
interpersonal	 relationship	 than	 in	 adolescence	 because	
every	 experience	 in	 campus	 life	 becomes	 a	 potential	
stressor	4.	Lots	of	research	has	reported	that	stress	affects	
psychological	 health,	 which	 involves	 depression	 and	
anxiety,	as	well	as	physical	health4,5.	The	greater	stress	
students	 experience	 from	 academic	 work,	 career,	 and	
employment,	the	more	likely	they	are	to	be	exposed	to	
maladjustment	 to	 campus	 life6.	 So,	 university	 students	
need	to	make	positive	efforts	to	relieve	diverse	types	of	
stress	in	daily	life.

Individuals’	 psychological	 orientation	 toward	
feeling,	 realization,	 thinking,	 and	behavior	 in	 relations	
with	 others	 is	 called	 interpersonal	 relationship7. 
University	students	naturally	come	to	form	interpersonal	
relationship	while	living	in	the	social	organization	of	a	
university8.	 It	 is	 therefore	very	 important	 to	decide	on	
how	to	relieve	stress	as	well	as	on	the	relationship	which	
they	use	to	help	relieve	stress1,9.
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The	quality	of	 life	 is	defined	as	 life	satisfaction	 to	
make	 subjective	 assessment	 of	 daily	 life	 in	 general10. 
The	 research	on	 the	quality	of	 life	 related	 to	health	 in	
the	U.S.	general	population	found	that	the	group	doing	
physical	activity	regularly	had	higher	quality	of	life	than	
the	group	with	no	regular	physical	activity11.	Therefore,	
regular	physical	activity	is	likely	to	positively	affect	the	
quality	of	life	through	physical	and	mental	benefits.

The	research	on	 the	associations	between	physical	
activity	 and	 stress,	 interpersonal	 relationship,	 and	 the	
quality	 of	 life	 in	 university	 students	 is	 expected	 to	
provide	basic	data	necessary	for	them	to	lead	a	healthier	
and	more	successful	social	life.

This	study	aimed	to	analyze	the	associations	between	
physical	 activity	 and	 stress,	 interpersonal	 relationship,	
and	the	quality	of	life	in	university	students.

MATERIALS AND METHOD

 A. Participants:	The	convenience	sampling	method	
was	 used	 to	 make	 a	 sample	 of	 a	 total	 of	 400	
university.	After	the	final	error	test	procedure,	337	
questionnaires	were	analyzed,	with	the	exception	
of	 63	 copies	which	were	 not	 returned	 or	which	
were	poorly	completed.

	 	The	 survey	 was	 conducted	 with	 the	 approval	
of	 the	 Institutional	 Review	 Board	 (IRB	
No.jjIRB-2015-0801)	at	J	University.

 B. Research tools
 a. Physical activity:	The	Korean	version	of	 the	

International	 Physical	 Activity	 Questionnaire	
(IPAQ)	was	used	to	measure	physical	activity	
12.	This	tool	is	to	determine	activity	for	a	week	
before	 the	 survey:	 how	many	 days	 per	week	
and	 how	 many	 hours	 per	 day	 on	 average	
they	make	 intense	activity,	moderate	physical	
activity,	 and	 walking	 and	 how	 many	 hours	
they	are	sedentary.	All	the	data	were	processed	
by	 using	 IPAQ	 score	 conversion	 to	 estimate	
Metabolic	Equivalent	Task	(MET)-minutes	for	
physical	activity.

	 	The	participants	were	divided	into	three	groups	
according	 to	 the	 international	 scoring	 system	
for	 physical	 activity(Low,	 Moderate,	 High	
Group,	respectively)

 b. Stress:	 The	 modified	 and	 supplemented	
Korea	 Socio-Psychosocial	 Well-Being	 Index	
(PWI)	was	 used13.	 PWI,	which	was	 designed	
to	determine	 the	 level	of	 stress	 in	 the	normal	

population,	 consists	 of	 a	 total	 of	 45	 items	 in	
the	areas	of	social	 role	performance	and	self-
reliance,	 depression,	 sleep	 disorders	 and	
anxiety,	 and	 general	 health	 and	 vitality.	Each	
item	is	measured	in	a	4-point	scale:	scores	≤22	
mean	 positive	 well-being,	 23-62	 moderate	
stress,	and	≥63	severe	stress.	

 c. Interpersonal Relationship:	The	interpersonal	
relationship	 scale	 translated	 into	 Korean	was	
revised	and	used	again14.	It	consists	of	a	 total	
of	 25	 items.	 Each	 item	 was	 measured	 in	 a	
5-point	likert	scale,	with	a	total	score	ranging	
from	 22	 to	 110:	 the	 higher	 score,	 the	 better	
interpersonal	adjustment;	 the	 lower	score,	 the	
poorer	interpersonal	adjustment.

 d. Quality of Life:	The	Korean	Version	of	WHO	
Quality	 of	 Life	 Scale	 Abbreviated	 Version	
(WHOQOL-BREF)15	 was	 used	 to	 measure	 the	
quality	of	life.	It	consists	of	a	total	of	26	items.	Each	
item	was	measured	in	a	5-point	likert	scale.	This	
study	analyzed	the	24	items	in	4	areas	(physical,	
psychological,	 social,	 and	 environmental	 areas)	
on	the	basis	of	literature	review16.

 C. Statistical analysis:	 The	 participants	 were	
divided	 into	 three	 groups—low,	 moderate,	 and	
high	groups—according	to	the	degree	of	physical	
activity	and	chi-square	test	and	one-way	ANOVA	
were	 carried	 out	 to	 determine	 their	 general	
characteristics	and	the	variables	related	to	stress,	
interpersonal	relationship,	and	the	quality	of	 life	
in	 each	 group.	 After	 age,	 sex,	 grade,	 smoking,	
alcohol	drinking,	number	of	breakfasts	per	week,	
and	 activity	 of	 daily	 living	 were	 corrected	 to	
determine	 the	 associations	 between	 physical	
activity	 and	 stress,	 interpersonal	 relationship,	
and	the	quality	of	life,	analysis	of	covariance	was	
carried	out	and	Bonferroni’s	correction	was	used	
in	 post-hoc	 test.	 Every	 statistical	 analysis	 was	
performed	 using	 SPSS	Window	 version	 24.0	 at	
the	p<0.05	significance	level.

RESULTS

 A. Participants’ general characteristics:	A	total	of	
337	participants	were	divided	into	the	low	(105;	
31.2%),	moderate	(112;	33.25%),	and	high	(120;	
35.6%)	 groups	 and	 their	 general	 characteristics	
are	as	presented	in	Table	1.

	 	In	drinking	habits,	the	high	group	was	significantly	
less	 likely	 to	 drink	 alcohol	 than	 the	 low	 group	
(P<0.01).
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	 	As	 for	 daily	 activity,	 the	 high	 group	 was	 more	
significantly	 likely	 to	 do	 intense	 and	 moderate	
activity	than	the	low	group;	the	moderate	group	was	
more	 significantly	 likely	 to	 do	 light	 activity	 than	
the	 low	and	high	groups;	and	 the	 low	group	was	
more	 significantly	 likely	 to	be	 sedentary	 lifestyle	
than	the	moderate	and	high	groups	(P<0.001).

Table Ⅰ: Characteristics of the Subjects

Characteristic
Physical activity Group

Low  
(n = 105)

Moderate 
(n = 112)

High  
(n = 120)

Age 21.92 ± 1.14 21.80 ± 1.16 21.84 ± 
1.17

Sex
Male 56	(16.6) 61	(18.1) 63	(18.7)
female 49	(14.5) 51	(15.1) 57	(16.9)

Grade
Freshman 12	(3.6) 17	(5.0) 21	(6.2)
Sophomore 29	(8.6) 32	(9.5) 28	(8.3)
Junior 26	(7.7) 23	(6.8) 23	(6.8)
Senior 38	(11.3) 40	(11.9) 48	(14.2)

Smoking
Yes 13	(3.9) 19	(5.2) 13	(3.9)
No 90	(26.8) 92	(27.4) 106	(31.5)

Alcohol Drinking
Yes 90	(26.7) 91	(27.0) 93	(27.6)
No 11	(3.3) 21	(6.2) 27	(8.0)**

Number of breakfasts per week
Everyday 28	(8.3) 42	(12.5) 39	(32.3)
4-5	times	a	

week 10	(3.0) 12	(3.6) 17	(5.0)

Conted…

2-3	times	a	
week 19	(5.6) 19	(5.6) 21	(6.2)

Nothing 48	(14.2) 39	(11.6) 43	(12.8)
Activity of daily living
Intense	activity 3	(0.9) 2	(0.6) 8	(2.4)***

Moderate	
activity 18	(5.3) 30	(8.9) 58 

(17.2)***
Light	activity 46	(13.6) 63	(18.7)*** 44	(13.1)
Sedentary 38	(11.3)*** 17	(5.0) 10	(3.0)

Values	are	presented	as	mean	±	standard	deviation	or	
number(%)

*By	one-way	analysis	of	variance	or	chi-square	test					
**P<0.01,	***P<0.001

 B. Comparison of factors related to stress, 
interpersonal sctivity, and quality of life by 
physical activity status:	 The	 sub-factors	 for	
stress,	 interpersonal	 relationship,	and	 the	quality	
of	 life	 can	 be	 compared	 among	 the	 physical	
activity	groups,	as	shown	in	Table	2.

	 	The	 high	 and	 moderate	 groups	 got	 statistically	
significantly	 lower	 total	scores	for	PWI	than	the	
low	 group	 (P<0.01).	 Among	 the	 sub-areas	 of	
PWI,	the	high	group	got	significantly	lower	scores	
for	depression	than	the	low	group	(P<0.05);	high	
group	 got	 significantly	 lower	 scores	 for	 sleep	
disorders	and	anxiety	than	the	low	group	(P<0.01).

	 	The	 high	 group	 got	 statistically	 significantly	
higher	 total	 scores	 for	 interpersonal	 relationship	
than	 the	 low	 group	 (P<0.05).	 Among	 the	 sub-
areas	of	interpersonal	relationship,	the	high	group	
got	 significantly	 higher	 for	 sensitivity	 than	 the	
low	group	(P<0.05).

Table II: PWI, Interpersonal Relationship and QOL by Physical Activity Level

variable
Physical activity Group

Low (n = 105) Moderate (n = 112) High (n = 120)

PWI	

Total	Score 52.40	±	15.25 46.95	±	16.22** 46.60	±	11.94**
Performance	of	social	role	and	
the			degree	of	self-	reliance 17.20	±	8.17 15.16	±	7.62 15.18	±	6.60

Depression 13.05	±	6.04 11.92	±	6.01 11.16	±	4.67*
Sleep	disorders	and	anxiety 8.92	±	4.76 7.32	±	3.64 7.29	±	3.88**
General	health	and	vitality 13.21	±	3.97 12.25	±	4.60 13.37	±	3.94

Total	Score 91.83	±	10.13 95.02	±	12.45 95.31	±	9.43*
Satisfaction 15.16	±	2.41 15.41	±	2.48 15.51	±	1.92
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Conted…

Interpersonal	
Relationship

Communication 14.89	±	2.34 15.40	±	2.31 15.46	±	1.91
Trust 10.44	±	1.93 10.98	±	1.82 10.90	±	1.68

Intimacy 11.39	±	1.88 11.85	±	1.97 11.80	±	1.70
Sensitivity 7.48	±	1.44 7.66	±	1.35 7.92	±	1.10*
Openness 17.56	±	2.64 18.33	±	2.67 18.25	±	2.64

Understanding 14.89	±	2.42 15.37	±	2.24 15.45	±	1.83

QOL

Total	Score 92.14	±	14.83 93.54	±	14.27 93.95	±	12.58
Physical	domain 26.30	±	4.46 27.23	±	4.60 27.58	±	4.43

Psychological	domain 23.39	±	3.25 23.04	±	4.38 23.04	±	3.78
Social	domain 11.75	±	1.47 11.94	±	1.98 11.97	±	1.66

Environment	domain 30.69	±	3.55 31.32	±	4.91 31.35	±	4.31
Values	are	presented	as	mean±standard	deviation	

*By	one-way	analysis	of	variance	or	chi-square	test	*	P<0.05,	**P<0.01

 C. Associations between physical activity and 
stress, interpersonal relationship, and quality 
of life:	 After	 age,	 sex,	 grade,	 smoking,	 alcohol	
drinking,	 number	 of	 breakfasts	 per	 week,	 and	
activity	of	daily	living	were	corrected	to	determine	
the	 associations	 between	 physical	 activity	 and	
stress,	interpersonal	relationship,	and	the	quality	of	
life,	analysis	of	covariance	was	carried	out	(Table	
3).	 After	 the	 correction,	 the	 high	 and	 moderate	
groups	 got	 significantly	 lower	 scores	 for	 PWI	
than	 the	 low	 group	 (P<0.05)	 and	 the	 high	 group	
got	 significantly	 higher	 scores	 for	 interpersonal	
relationship	than	the	low	group	(P<0.05).

Table Ⅲ: PWI, Interpersonal Relationship and 
QOL According to Physical Activity

Variable
Physical activity Group

Low  
(n = 105)

Moderate 
(n = 112)

High  
(n = 120)

PWI	Score 52.40	±	
15.25

46.95	±	
16.22*

46.60	±	
11.94*

Interpersonal	
Relationship	

Score

91.83	±	
10.13

95.02	±	
12.45

95.31	±	
9.43*

QOL	Index 90.38	±	
15.61

93.54	±	
14.27

93.95	±	
12.58

Values	are	presented	as	mean±standard	deviation
PWI,	Socio-Psychosocial	well-being	Index;	QOL,	

Quality	of	life
*By	analysis	of	covariance	after	adjustment	with	
age,	sex,	grade,	smoking,	alcohol	drinking,	number	
of	breakfasts	per	week	and	activity	of	daily	living.	

*P<0.05

DISCUSSION

It	 is	 reported	 that	 stress	 is	 correlated	 to	 social,	
psychological,	 mental,	 and	 physical	 health	 in	 some	
ways17.	In	this	study,	the	PWI	total	score	according	to	the	
physical	activity	group	was	lower	of	the	high	group	and	
moderate	group	than	the	low	group	(P	<0.01).		Among	
the	sub-areas	of	PWI,	 the	high	group	scored	 lower	for	
depression	and	sleep	disorders	and	anxiety—that	is,	was	
at	a	higher	level	of	health—than	the	low	group	(P<0.05	
and	 P<0.01,	 respectively).	 It	 is	 reported	 that	 doing	
moderate	or	intense	exercise	regularly	helps	treat	anxiety	
and	improve	mental	health	in	the	general	group	18.	It	is	
known	 that	 regular	 physical	 activity	 positively	 affects	
mental	health	by	activating	 the	adrenal	gland	 to	 allow	
one	to	cope	well	with	stress	19.	Therefore,	it	seems	that	
moderate	or	intense	physical	activity	is	associated	with	
reducing	stress	through	various	physiological	effects.

In	the	present	study,	the	Interpersonal	Relationship	
Total	 Score	 of	 university	 students	 according	 to	 the	
Physical	activity	Group	was	significantly	higher	 in	 the	
High	Group	than	in	the	Low	Group	(P<0.05);	among	its	
sub-areas,	the	high	group	scored	significantly	higher	for	
sensitivity	 than	 the	 low	 group	 (P<0.05).	This	 result	 is	
consistent	with	 the	 finding	 from	 literature	 review	 that	
university	students	doing	lots	of	physical	activity	were	at	
higher	levels	of	interpersonal	relationship	disposition	20. 
Therefore,	 intense	physical	activity	is	expected	to	help	
maintain	 good	 interpersonal	 relationship	 by	 affecting	
psychological	and	emotional	areas	positively.

No	 significant	 difference	 was	 found	 in	 the	 total	
score	 for	 the	quality	 of	 life	 or	 in	 any	of	 the	 four	 sub-
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areas	among	the	physical	activity	groups.	This	result	is	
probably	 because	 the	 university	 students	 in	 this	 study	
were	healthy	and	showed	relatively	higher	quality	of	life	
with	 the	 total	 score	 ≥93	 on	 average	 in	 every	 physical	
activity	group.

When	 age,	 sex,	 grade,	 smoking,	 alcohol	 drinking,	
number	of	breakfasts	per	week,	and	activity	of	daily	living	
were	 corrected	 to	 determine	 the	 associations	 between	
physical	 activity	 and	 stress,	 interpersonal	 relationship,	
and	 the	 quality	 of	 life	 in	 university	 students,	 the	 high	
and	moderate	groups	got	significantly	lower	scores	for	
PWI,	than	the	low	group;	the	high	group	scored	higher	
for	interpersonal	relationship	than	the	low	group.

Lots	 of	 research21,22	 has	 reported	 that	 moderate	
physical	 activity	 contributes	 to	 psychological,	 mental,	
and	social	health.	This	study	also	found	that	regardless	
of	the	quality	of	life,	university	students	doing	moderate	
or	intense	physical	activity	experienced	less	stress	than	
those	 doing	 light	 physical	 activity	 and	 that	 the	 high	
group	showed	better	interpersonal	relationship	than	the	
low	group.	Therefore,	the	amount	of	physical	activity	of	
university	students	seems	to	be	associated	to	stress	and	
interpersonal	relationships.
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ABSTRACT

Background/Objectives:	Psychological	problems	such	as	anxiety	and	depression	are	remarkably	increasing	
in	the	Korean	adults.	This	study	was	aimed	to	identify	on	the	major	factors	of	depression.

Methods/Statistical analysis:	The	35	aged	and	over	adults	were	chosen	and	analyzed	on	the	data	of	3,331	
participants	by	using	the	multi-level	logistic	regression	of	complex	sampling	method	of	a	cross-sectional	
study.	The	variables	of	related	factors	on	depression	according	to	demographic	variables	were	used	with	the	
analysis	of	multi-level	logistic	regression	after	adjustment.

Findings:	 The	 prevalence	 of	 depression	 was	 43.0%	 (35≤).	 The	 major	 factors	 of	 the	 depression	 were	
the	 remaining	 teeth	 (≤20)	 in	oral	 health	 state,	 two	 family	members	 and	not	 living	with	 spouse	 in	order	
significantly.	The	most	influencing	factor	of	depression	was	just	 the	remaining	teeth	(OR	7.63,	CI:	1.11-
52.22,	p=.039).	And	the	other	specific	affecting	factors	of	the	depression	were	two	members	of	family	(OR	
3.92,	CI:	1.05-14.68,	p=.043),	 and	no	presence	of	 spouse	 (OR	7.25,	CI:	2.19-23.97,	p=.002).	While	 the	
association	of	education	level	and	depression	was	not	observed.

Improvements/Applications:	It	is	urgently	needed	for	special,	tailoring	strategy	and	intervention	to	prevent	
the	psychological	field	such	as	depression	among	the	group	of	middle	and	older	people	of	the	community.
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INTRODUCTION

Mental	and	psychological	problems	like	anxiety	and	
depression,	 which	 are	 closely	 associated	 with	 the	 life	
satisfaction	in	adults,	are	greatly	increasing	worldwide.	
And	 psychological	 problems	 especially	 were	 well	
known	to	have	complex	interactions	as	well	as	the	life	
social	determinants	of	health	equity	1,2.

Also,	to	Iran’	study	3,	it	was	found	that	the	healthy	
life	 style	 was	 related	 to	 the	 lower	 of	 depression	 and	
anxiety	among	adults.	In	addition	to	that,	the	inequalities	

of	mental	health	were	more	deepening	among	groups	by	
demographic	factors4.

And	 that	 oral	 health	 status	 like	 tooth	 loss,	
periodontitis	 and	 dental	 pain	 was	 identified	 as	 the	
determinants	 of	 overall	 well-being	 and	 general	 health	
of	 the	adults	 5,6.	 It	 is	well	known	 the	close	connection	
between	 oral	 diseases	 and	 individual	 burden.	 And	
there	are	some	studies	on	the	relevance	of	SES	(Socio-
economic	 status)	 such	 as	 income,	 education	 and	 oral	
health	 7,8.	Despite	 of	 the	 change	of	 health	 coverage	 in	
2013,	the	socio-economic	differences	of	oral	health	are	
still	persisted	though	they	contributed	to	reduce	disease	
burden	and	access	to	the	medical	services	in	Korea	9.

Recently,	 the	 association	 of	 depression	 and	 oral	
health	 status	 like	 chewing	 and	 speaking	 difficulties	
was	 reported	 10.	 But,	 there	 are	 few	 researches	 on	 the	
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connection	 and	 related	 factors	 between	 the	 mental	
health	 cause	 of	 severe	 suicide	 and	 oral	 health	 status.	
Furthermore,	 there	was	a	 report	 that	dental	policies	of	
nation	were	closely	related	to	initiation	of	the	treatment	
of	periodontal	disease11.

Hence,	our	study	was	carried	out	to	investigate	and	
determine	the	specific	underlying	factors	of	depression	
proposing	 the	 implications	 of	 multi-dimensional	
public	 health	 policies	 as	 well	 as	 further	 actions	 and	
considerations.

MATERIALS AND METHOD

 A. Data collection of the study: By	 the	 6th	Korea	
National	Health	and	Nutrition	Examination	Survey	
data,	we	estimated	3,331	individuals	aged	35	or	over	
to	find	out	 the	specific	major	 factors	of	depression	
among	middle	and	older	aged	people.

 B. Statistical Analysis methods: We	used	available	
variables	 of	 the	 representative	 data	 measured	
by	 the	 frequencies	 and	 weighted	 and	 evaluated	
percentage	 of	 the	 one,	 and	 statically	 analyzing	
from	 the	 methods	 of	 complex	 sampling.	 To	
identify	on	the	specific	major	factors	of	depression	
in	 the	community	among	middle	and	older	aged	
Koreans,	we	analyzed	through	multi-level	logistic	
regression	 (SPSS	 ver.	 21.0).	 The	 specific	major	
factors	 of	 depression	were	 found	 as	 odds	 ratios	
and	95%	CIs	after	adjusting.

RESULTS AND DISCUSSION

Our	 study	 evaluated	 3,331enrolled	 individuals	 of	
the	 6th	 KNHANES.	 The	 majority	 of	 the	 participants	
were	women	(80.3%).	no	smoking	(79.6%),	no	walking	
(64.0%),	over	21	of	remaining	teeth	(	89.6%),	35-64	aged	
(68.3%),	 living	with	 spouse	 (58.8%),	over	3	of	 family	
members	 (56.0%)	 no	 drinking	 (	 59.1%)	 and	 having	
periodontitis	(71.2%).	The	prevalence	of	depression	was	
43.0%	of	the	individuals	(Table	1.)

Table 1: General characteristics of the subjects

Estimate (%)*

Age
35-64 455824.1	(68.3)
Over	65 211237.8	(31.7)

Gender
Male 131736.5	(19.7)
Female 535325.4	(80.3)

Conted…

Education	level

Elementary 237774.7	(35.6)
Middle 97752.7	(14.7)
High 247883.7	(37.2)
College 83650.8	(12.5)

Marital	status
Yes-spouse 392520.5	(58.8)
No-spouse 274541.4	(41.2)

Family	member
1 111262.0	(16.7)
2 182494.7	(27.4)

Over	3 373305.2	(56.0)

Drinking
No 394502.2	(59.1)
YES 272559.7	(40.9)

Smoking
No 530687.8	(79.6)
YES 136374.0	(20.4)

Walking
No 427173.8	(64.0)
YES 239888.0	(36.0)

Remaining	teeth
Under	20 69683.1	(10.4)
Over	21 597378.8	(89.6)

Periodontitis
Yes 475007.9	(71.2)
No 192054.0	(28.8)

Depression
Yes 286528.4	(43.0)
No 380533.5	(57.0)
Total 667061.9	(100.0)

*	Estimate	(%):	weighted	value

The	 depression	was	 affected	 by	 the	 case	 of	 lower	
education	level,	under	20	of	the	remaining	teeth,	1	or	2	
family	members,	compared	to	over	3	of	family	members,	
and	 not	 having	 spouse	 variables.	 On	 the	 other	 hand,	
the	variables	of	gender,	drinking	smoking,	and	the	oral	
disease	of	periodontitis	were	not	directly	associated	with	
the	depression	significantly	(Table	2).

Table 2: Associated factors of depression among 
middle and older Koreans

OR (95% CI)* p

Age
35-64 0.521	(0.26-1.04) .066
Over	65 Reference

Gender
Male 0.872	(0.34-2.22) .771
Female Reference

Education	
level

Elementary 5.180	(1.78-15.06) .003
Middle 2.709	(0.87-8.35) .082
High 2.307	(0.83-6.35) .104
College Reference



     488      Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9

Conted…

Marital	
status

No-spouse 3.595	(1.73-7.49) .001
Yes-spouse Reference

Family	
member

1 2.552	(1.01-6.43) .047
2 3.922	(1.91-8.06) .000

Over	3 Reference

Drinking
No 1.267	(0.44-3.61) .655
YES Reference

Smoking
Yes 1.518	(0.74-3.13) .256
No Reference

Walking
Yes 1.257	(0.70-2.26) .438
No Reference

Remaining	
teeth

Under	20 4.141	(1.48-11.56) .007
Over	21 Reference

Periodontitis
Yes 0.816	(0.39-1.71) .585
No Reference

*OR(95%	CI	)	:	Odds	ratio(	95%	Confidence	Interval)

Table	3	represents	the	specific	major	related	factors	
of	depression	like	the	remaining	teeth	of	under	20,	living	
with	 2	 family	 members,	 and	 no	 presence	 of	 spouse	
variables	 after	 adjusting	 on	 the	 confounders.	 In	 our	
study,	the	most	influencing	factor	of	depression	was	just	
the	 remaining	 teeth	 (OR	 7.63,	 CI:1.11-52.22;	 r.039). 
And	the	other	specific	affecting	factors	of	the	depression	
were	two	members	of	family	(OR	3.92,	CI:	1.05-14.68,	
p=.043),	and	no	presence	of	spouse	(OR	7.25,	CI:	2.19-
23.97,	p=.002).	While	the	association	of	education	level	
and	depression	was	not	observed	(Table	3).

Table 3: Major factors of depression among middle 
and older Koreans

OR(95% CI) * p

Age 35-64 1.168	(0.33-4.14) .807
Over	65 Reference

Gender
Male 1.816	(0.55-5.98) .322
Female Reference

Education	
level

Elementary 1.153	(0.17-7.61) .881
Middle 2.789	(0.43-18.05) .277
High 1.246	(0.26-6.02) .782
College Reference

Marital	
status

No-spouse 7.251	(2.19-23.97) .002
Yes-spouse Reference

Family	
member

1 1.057	(0.25-4.49) .939
2 3.918	(1.05-14.68) .043

Over	3 Reference

Conted…

Drinking
Yes 0.829	(0.36-1.91) .655
No Reference

Smoking
Yes 2.576	(0.82-8.08) .103
No Reference

Walking
Yes 1.031	(0.37-2.84) .953
No Reference

Remaining	
teeth

Under	20 7.630	(1.11-52.22) .039
Over	21 Reference

Periodontitis
Yes 1.415	(0.55-3.37) .469
No Reference

*	OR(95%	CI	)	:	Odds	ratio(	95%	Confidence	Interval)

Through	our	study,	we	found	out	the	prevalence	of	
depression	had	about	half	range,	and	the	specific	factors	
of	depression	were	identified	as	the	remaining	teeth	of	
under	 20,	 two	 of	 family	 members	 compared	 to	 more	
than	3	members,	and	having	no	spouse	of	middle-older	
Koreans.	And	that,	the	most	specific	affecting	factor	was	
the	 remaining	 teeth	 (≤20),	 representing	poor	condition	
of	 oral	 health.	And	 there	 are	 similar	 evidences	 about	
worsening	 of	 oral	 health	 and	 increasing	 of	 depressive	
symptoms	 in	 UK’s	 study12.	 the	 Pomeranian	 study13. 
and	furthermore	tooth	loss	was	reported	of	causing	the	
metabolic	 syndrome14,	 obstructive	 lung	 disease15,	 and	
dementia	recently16,17.	But,	to	Japan’s	study,	the	oral	health	
status	was	 found	as	 the	predictor	of	homebound	while	
not	having	with	significant	association	with	depressive	
symptoms18.	On	the	other	hand,	by	India’s	study,	it	was	
reported	 that	 male,	 the	 lower	 age,	 professionals	 than	
illiterates,	 tooth	 paste	 and	 tooth	 brush	 users	 had	more	
retention	of	tooth	19.	According	to	another	India’s	study,	
tooth	loss	was	major	factor	of	depression	in	accordance	
with	 the	 findings	 of	 our	 study20.	 The	 study	 of	 diverse	
social	network	 ,	which	was	useful	 to	give	 information	
on	oral	health	 and	 to	prevent	 the	 tooth	 loss	 21,	will	 be	
guided	 to	 the	way	of	 future	planning	of	oral	health	as	
well	as	including	the	findings	of	our	study.

In	Korea’s	another	study7,	and	in	the	one	of	France8,	
there	 were	 some	 reports	 of	 the	 importance	 on	 the	
potential	 relation	 between	 income,	 education	 and	 oral	
health,	but	there	were	some	difference	with	those	of	our	
study	which	education	variable	had	no	significance	after	
adjustment.	The	China’s	study	on	oral	health	managing	
which	 focusing	 on	 cost	 effective	 prevention22,	 will	 be	
helpful	on	the	future	modeling	of	oral	health.	And	usual	
life	habits,	brush	 the	 teeth	 less	more	 than	 twice	a	day,	
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fewer	teeth	and	fewer	poses	of	oral	hygiene	devices	were	
the	factor	of	hypo-salivation,	poor	oral	health	state	23.

Another	 influencing	 factor	 was	 two	 of	 family	
members	 compared	 to	 more	 than	 three	 of	 family	
members.	 The	 small	 family	 size	 was	 the	 independent	
predictor	 of	 common	 mental	 problems	 in	 Ethiopia’s	
study24.	And	 the	 last	major	 factor	was	 the	one	 to	have	
no	spouse.

Also,	 family	 centered	 education	 which	 was	
demonstrated	to	reduce	depression,	anxiety	of	the	elderly	
by	Iran’s	study25.	will	be	beneficial.

Therefore,	 to	 prevent	 the	 psychological	
problem	 such	 as	 depression,	 it	 will	 be	 needed	
on	 focusing	 on	 improving	 oral	 health	 especially	 in	
view	of	primary	health	care	in	the	community	as	well	as	
preparing	edentulism	surveillance	system.

CONCLUSIONS

To	 conclude,	 the	 personalized	 and	 specialized	
innovating	 strategies	 and	 public	 health	 interventions	
may	 be	 the	 promising	 solutions	 for	 improving	 health	
equity	as	well	as	relieving	or	prevent	depression	in	the	
middle-older	people	in	Korea.	And	there	might	be	needed	
more	researches	on	these	mechanisms	of	psychological	
problems	and	poor	oral	health	to	delay	an	onset	of	 the	
health	dependence	of	this	population.
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ABSTRACT

The	purpose	of	 this	study	 is	 to	explore	how	children’s	counselors	utilize	 the	 therapeutic	media	 in	 the	
actual	 clinical	 institutions.	This	 study	 focuses	on	how	children’s	 counselors	utilize	 therapeutic	media	
according	to	the	types	and	purpose	of	therapeutic	counseling.	For	this	study,	questionnaire	survey	and	
Focus	Group	Interview	were	conducted	on	the	use	of	therapeutic	media	for	26	children’s	counselors	who	
were	working	with	children	aged	from	4	to	13.	Interview	data	were	first	transcribed	and	then	analyzed	
qualitatively	by	Interpretative	Phenomenological	Analysis.	Children’s	counselors	used	therapeutic	media	
for	 diagnosing	 psychological	 symptoms	of	 children,	 establishing	 relationships,	 promoting	 therapeutic	
process,	and	evoking	attention	of	child	clients.	In	this	study,	special	emphasis	was	put	on	the	purpose,	
method,	 and	 effect	 of	 creative	 therapeutic	media	 in	 child	 counseling.	According	 to	 the	 data	 analysis,	
children’s	counselors	in	this	study	recognized	the	therapeutic	media	played	a	very	important	role	in	the	
children’s	counseling.

Keywords: Children’s counseling, Therapeutic media, Therapeutic method, Creative media, Focus Group 
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INTRODUCTION

Therapeutic	media	embrace	all	non-verbal	mediators	
which	can	help	the	clients	to	introspect	on	their	emotion	
and	 to	 express	 their	 inner	 feeling	 through	 the	 creative	
representation	 in	 counseling	 and	 psychotherapy1. 
Therapeutic	 media	 include	 artistic	 media	 such	 as	
music,	 art,	 literature,	 and	 drama,	 as	 well	 as	 artifacts	
such	 as	 toys,	 dolls,	 drawings,	 sculptures	 and	 threads.	
The	 integration	 of	 various	 therapeutic	 media	 has	 been	
steadily	 increasing	 in	 the	 field	 of	 children’s	 counseling	
and	 psychotherapy2.	 These	 phenomena	 result	 from	 the	
predominant	 characteristics	 of	 child	 developmental	
stages3,	4.	It	is	essential	for	the	child	clients	to	be	provided	
with	various	 therapeutic	media	as	much	as	possible	 for	
effective	communication	in	the	scenes	of	counseling	and	
psychotherapy.	 Child	 clients	 need	 to	 have	 a	 projective	
medium	 except	 linguistic	 verbalization,	 so	 that	 they	
can	 be	 able	 to	 express	 their	 inner	 feeling	 safely	 and	

comfortably.	Some	 research	 revealed	 that	 children	who	
had	 experienced	 traumatic	 events	 were	 more	 likely	 to	
reveal	 their	 experiences	 in	 detail	 through	 therapeutic	
media5,	6.	Creative	therapeutic	media	can	help	child	clients	
to	touch	the	unperceived	state	of	their	mind	and	to	express	
these	experiences	through	artifacts	or	their	preference7.

Most	 research	 on	 the	 use	 of	 therapeutic	media	 in	
children’s	counseling	has	largely	focused	on	the	effects	
of	 therapeutic	 media.	 Few	 studies	 have	 examined	 the	
context	 and	 purpose	 of	 using	 therapeutic	 media	 in	
children’s	 counseling.	 In	 children’s	 counseling,	 it	 is	
significant	 to	 understand	 when	 and	 for	 what	 purpose	
counselors	are	using	the	creative	therapeutic	media.	This	
understanding	enables	children’s	 counselors	 to	acquire	
concrete	data	on	the	use	of	therapeutic	media	in	clinical	
settings.	Through	the	realization,	children’s	counseling	
researchers	and	clinicians	can	prepare	 the	strategies	of	
how	to	apply	therapeutic	media	to	children’s	counseling	
and	psychotherapy.	In	addition,	understanding	how	the	
therapeutic	 media	 are	 implemented	 in	 actual	 clinical	
setting	 can	 be	 used	 as	 rudimentary	 data	 to	 design	
appropriate	 curricula	 for	 training	 professionals	 in	 the	
children’s	counseling	field.	The	purpose	of	this	study	is	to	
explore	how	the	children’s	counselors	utilize	therapeutic	
media	in	the	actual	clinical	institutions	working	for	the	
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psychological	health	of	children.	The	research	questions	
of	this	study	are	as	follows.

First,	what	kinds	of	 therapeutic	media	 are	used	 in	
children’s	counseling?

Second,	 for	 what	 purposes	 do	 the	 children’s	
counselors	 utilize	 therapeutic	 media	 in	 children’s	
counseling?

RESARCH METHODS

Participants	of	this	study	were	26	counselors	working	
in	children’s	counseling	institutions	in	Korea.	They	were	
informed	 the	 purpose	 of	 this	 study	 and	 agreed	 to	 take	
part	 in	 the	 research.	 The	 average	 counseling	 career	 of	
the	 participants	 was	 6.3	 years.	Among	 26	 participants,	
4	 were	 males	 and	 22	 were	 females.	 In	 terms	 of	 the	
counselors’	theoretical	orientation	on	counseling	therapy,	
18	 were	 based	 on	 the	 humanist	 position	 and	 8	 were	
based	on	the	eclectic	position.	The	research	process	was	
carried	 out	 through	 a	 questionnaire	 survey	 and	 Focus	
Group	 Interview.	The	 data	were	 analyzed	 by	 analytical	
phenomenological	 methods	 and	 then	 the	 results	 were	
derived	 from	 the	 qualitative	 analysis.	 The	 main	 items	
of	the	primary	questionnaire	survey	were	on	the	type	of	
creative	therapeutic	media	used	in	counseling	and	on	the	
purpose	of	using	creative	 therapeutic	media.	Thereafter,	
each	interview	group	was	established	with	five	to	seven	
participants	 according	 to	 the	 institution.	 Focus	 Group	
Interview	 was	 conducted	 by	 focusing	 on	 cases	 about	
where	the	creative	therapeutic	media	were	used,	for	what	
purpose,	and	when	they	were	effective	for	the	counseling.	
The	interview	for	each	group	was	conducted	with	the	time	
range	from	1	hour	and	40	minutes.

Focus	Group	Interview	was	the	way	to	derive	data	
from	participants	with	the	same	experience	by	focusing	
on	a	specific	 topic8.	This	method	has	 the	advantage	of	
inducing	 intensive	 conversation	 between	 participants	
on	 a	 specific	 topic	 that	 is	 difficult	 to	 discuss	 in	 the	
general	 situation9.	 The	 participants	 were	 encouraged	
to	 share	 their	 counseling	 cases	 that	 they	 had	 actually	
experienced	 while	 counseling	 children.	 The	 reason	
why	 this	 study	 adopted	 a	 case-based	 approach	was	 to	
obtain	more	concrete	and	diverse	data	from	much	richer	
experience	among	 the	participants	 through	 sharing	 the	
cases.	Participants	freely	expressed	their	experiences	in	
the	random	order	with	a	variety	of	ways.	There	was	no	
limit	in	the	subject	matter	so	that	they	could	freely	share	
their	counseling	cases.

Data	obtained	through	Focus	Group	Interview	were	
transcribed	and	documented	in	the	form	of	observations	
and	 specifications	 with	 a	 summary	 of	 the	 interview	
process	as	soon	as	each	interview	was	completed.	The	
data	transcribed	and	documented	in	the	chart	were	108	
pages	with	 the	 font	 size	10.	The	 transcribed	 interview	
data	 were	 qualitatively	 analyzed	 using	 Interpretative	
Phenomenological	Analysis.	IPA	is	a	qualitative	analysis	
method	 that	 focuses	 on	 the	 psychological	 process	 of	
deriving	 meaning	 from	 individual	 experience10.	 Three	
qualitative	 research	experts	 took	part	 in	analyzing	and	
interpreting	Focus	Group	 Interview	data	 of	 this	 study.	
The	 interview	 data	 were	 provided	 to	 the	 analysts	
after	 removing	 all	 in	 information	 that	 could	 infer	 the	
individual	 participant’s	 personal	 identity.	 During	 the	
analysis	process,	correspondence	was	made	several	times	
by	exchanging	opinions	via	 e-mail	 and	 telephone,	 and	
there	were	 also	 four	 face-to-face	 analysis	 discussions.	
In	 the	 four	 face-to-face	 analysis	 workshops,	 a	 lot	 of	
time	 was	 devoted	 in	 acquiring	 numerous	 hermeneutic	
interpretations	and	conceptualizing	them.	One	research	
consultant	 took	part	 in	 the	study	 to	certify	 the	validity	
and	 reliability	 of	 the	 data	 analysis	 procedure	 and	 to	
verify	the	interpretation	of	the	research	results.

RESULTS AND DISCUSSION

All	the	children’s	counselors	who	participated	in	the	
study	were	very	positive	about	using	therapeutic	media	
for	counseling	and	psychotherapy	for	children.	All	of	the	
26	participants	stated	that	the	use	of	therapeutic	media	
in	children’s	counseling	was	essential.	Mostly,	the	media	
were	chosen	voluntarily	by	the	children	and	sometimes	
by	 counselors	 (5	 out	 of	 26).	Children’s	 counselors	 for	
this	study	used	a	wide	variety	of	creative	media	for	their	
child	 clients.	 Drawings,	 dolls,	 animal	 figures,	 games,	
fairy	tales,	and	animated	characters	were	used	in	many	
counseling	cases.	Clay,	soap	bubbles,	sand	play,	musical	
instruments	 and	 plants	 were	 also	 utilized.	 Figure	 1	
shows	the	most	used	creative	therapeutic	media	among	
the	children’s	counselors	in	this	study.

Fig. 1: Types of therapeutic media frequently used 
in children’s counseling
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According	to	the	interview	analysis,	 the	contexts	
and	purposes	that	the	participants	of	this	study	utilized	
the	creative	 therapeutic	media	could	be	classified	 into	
four	categories.	Figure	2	shows	the	purpose	and	context	
of	using	therapeutic	media	in	children’s	counseling.

Fig. 2: The purpose and context of using therapeutic 
media in children’s counseling

As	 shown	 in	 Figure	 2,	 the	 purposes	 of	 using	 the	
creative	therapeutic	media	for	children’s	counseling	were	
largely	classified	into	four	categories	such	as	diagnosing	
conditions,	 establishing	 relationship,	 facilitating	
the	 treatment	 process,	 and	 evoking	 attention.	 After	
analyzing	the	participants’	interview	data,	the	categories	
were	derived	by	identifying	the	recurring	themes.	Each	
category	was	explained	in	detail	and	relevant	interview	
data	of	 research	participants	were	presented	according	
to	each	category.

Category 1: Diagnosing conditions: Participants	in	this	
research	used	creative	 therapeutic	media	 to	diagnose	 the	
current	physical	condition,	emotions,	problems,	and	depth	
of	 the	 relationship	 of	 the	 children.	The	 child	 counselors	
who	 participated	 in	 the	 research	 carefully	 observed	 the	
clinical	scenes	where	the	children	selected	the	media	and	
revealed	themselves	through	the	creative	therapeutic	media.	
Through	 the	 careful	 observation,	 the	 child	 counselors	
diagnosed	 the	condition	or	problem	of	 the	children.	The	
interviews	of	the	participants	were	as	follows.

I	had	a	six-year-old	boy	client	who	was	anxious	
about	 everyday	 life	 situations,	 and	 the	 child	
picked	a	crocodile	doll	every	time	he	came.	The	
child	always	played	pretending	that	the	crocodile	
doll	preyed	on	kids,	and	today	I	asked	the	child	
how	 many	 kids	 the	 crocodile	 would	 like	 to	
prey	upon.	In	fact,	the	number	that	the	pretend-
crocodile	 wanted	 to	 eat	 indicated	 the	 child’s	
anxiety	 level.	 Someday	 the	 pretend-crocodile	

wanted	to	eat	a	 lot	and	the	other	day	it	did	not	
want	to	eat	anyone.	It	was	a	good	way	to	know	
the	condition	of	the	child.	(Participant	#20)
This	 case	was	when	 I	met	 an	11-year-old	girl	
who	 liked	 to	 paint.	 Her	 favorite	 colors	 were	
pink	 and	 silver.	 The	 colors	 she	 disliked	 were	
gray	 and	 black.	 It	 was	 easy	 to	 recognize	 the	
child’s	emotional	state	while	watching	the	color	
she	chose.	She	even	did	not	paint	if	she	was	in	
a	really	bad	mood.	That	was	also	an	important	
clue	for	me.	(Participant	#13)
There	was	a	7-year-old	boy	who	liked	dinosaur	
doll,	 but	 the	 dinosaur	 doll	 always	 attacked	 a	
tiger	doll.	The	child	usually	made	a	scene	that	
the	dinosaur	rather	ran	away	and	hid	from	the	
tiger	 instead	 of	 attacking	 the	 tiger.	 Actually,	
the	 tiger	 symbolized	 the	 mother	 of	 the	 child.	
Through	observing	the	play,	I	could	recognize	
the	 conversational	 pattern	 between	 him	 and	
his	 mother.	 I	 could	 also	 understand	 how	 the	
relationship	with	his	mother	affected	the	child.	
When	children	are	playing	a	game	of	pretend-
fight	with	dolls,	it	is	very	useful	for	diagnosing	
problems	related	to	interpersonal	relationships.	
(Participant	#2)
When	children	use	creative	media	in	counseling,	
it	seems	most	likely	that	such	projection	works.	
There	was	a	child	who	often	asked	me	to	read	a	
story	book	with	a	specific	title.	The	child	often	
imagined	the	feeling	that	the	8-year-old	hero	in	
the	fairy	tale	experienced.	In	the	end,	the	child	
was	talking	about	his/her	feeling.	Children	seem	
to	express	their	story	or	feeling	mostly	through	
the	projection.	(Participant	#4)	

Category 2: Establishing relationship: Research	
result	 revealed	 that	 child	 counselors	 paid	 particular	
attention	 to	 establishing	 active	 relationships	 with	
children	when	using	creative	therapeutic	media.	It	was	
shown	 that	 the	 child	 counselors	 utilized	 the	 creative	
therapeutic	media	to	break	down	the	awkwardness	with	
their	child	clients,	to	become	more	acquainted	with	them,	
and	 eventually	 to	 establish	 a	 horizontal	 relationship	
instead	 of	 maintaining	 an	 adult-child	 relationship.	
The	 child	 counselors	 tried	 to	 have	 more	 friendly	 and	
comfortable	relationship	with	their	child	clients,	and	the	
use	of	creative	therapeutic	media	contributed	to	building	
this	relationship.	The	interviews	of	the	participants	were	
as	follows.
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I	 had	 a	 nine-year-old	 girl	who	 had	 a	 problem	
with	her	attachment	relationship.	Whenever	she	
came	to	the	counseling	room,	she	just	stood	in	
front	of	the	door	instead	of	sitting.	She	squirmed	
with	shyness.	I	showed	her	some	dolls	and	asked	
her	to	play	dolls.	Then	she	approached	me	and	
sat	down.	When	 I	first	met	a	10-year-old	boy,	
I	asked	him	to	play	a	game.	It	would	not	have	
been	possible	 to	start	counseling	 if	 there	were	
no	 such	media	 for	 severely	 shy	 and	 awkward	
kids.	(Participant	#19)
You	have	to	become	friends	to	talk	about	yourself.	
It’s	best	 to	play	games	with	dinosaur	dolls	for	
boys.	 When	 we	 talked	 about	 the	 dinosaurs	
while	 playing	 games	with	 dolls,	 children	 told	
us	 about	 themselves	without	 constraint.	When	
counselors	 meet	 the	 boy	 clients,	 they	 should	
know	 not	 only	 the	 dinosaurs	 but	 also	 their	
favorite	 cartoon	 characters.	 In	 doing	 so,	 they	
can	maintain	intimate	relationship.	(Participant	
#7)
As	soon	as	the	children	perceive	that	the	adult	
counselors	 are	 dominating,	 the	 children	 will	
shut	down	their	mind	on	the	spot.	They	feel	it	
instantly.	 So	 I	 always	 put	 the	 first	 priority	 in	
keeping	 the	 stance	 equivalent	 to	 the	 eye	 level	
of	 the	 kids	 when	 I	 am	 counseling	 children.	
Using	 creative	media	makes	 it	 easier	 to	 build	
such	 a	 relationship.	 If	 children	 like	 drawing,	
I	 sometimes	 draw	 pictures	 with	 my	 favorite	
colors	and	then	there	are	moments	that	children	
show	interest	 in	my	pictures.	Then	I	 tell	 them	
why	I	chose	 that	color	and	my	honest	feeling.	
Then	 there	 are	moments	 that	 the	 children	 are	
quietly	listening	to	me.	In	such	a	moment,	I	feel	
that	the	children	and	I	become	friends.	Friends	
of	the	same	age.	(Participant	#15)
I	imagined	the	situation	that	I	met	child	clients	
without	creative	media.	I	might	be	at	a	loss	not	
knowing	how	to	get	along	with	them.	Children’s	
counseling	 is	 different	 from	 adult	 counseling	
because	 it	 is	 impossible	 for	 child	 clients	 to	
engage	in	face-to-face	conversation	about	some	
issues	with	the	counselors.	After	exchanging	a	
few	words,	the	counseling	session	might	be	over.	
Thanks	 to	 the	 creative	media,	 I	 can	 get	 close	
to	the	child	clients.	Once	you	become	close	to	
your	child	clients,	the	child	can	start	talking	to	

you.	For	adult	counseling,	maintaining	a	close	
relationship	 is	 not	 a	prerequisite	 condition	 for	
counseling.	However,	for	children’s	counseling,	
keeping	 intimate	 relationship	 seems	 to	 be	 an	
essential	 condition	 for	 successful	 counseling.	
(Participant	#1)

Category 3: Facilitating the treatment process: The	
participants	 of	 this	 study	 utilized	 creative	 therapeutic	
media	to	promote	the	therapeutic	process	with	children.	
The	 children’s	 counselors	 helped	 the	 children	 to	 have	
a	 deeper	 contact	 with	 their	 inner	 self	 through	 the	
creative	therapeutic	media	and	led	them	to	express	more	
deeply	what	they	could	not	verbalize.	Most	of	the	child	
counselors	 have	 suggested	 that	 creative	 therapeutic	
media	 should	 be	 used	 for	 the	 therapeutic	 depth	 of	
children’s	counseling.	The	interviews	of	the	participants	
were	as	follows.

When	I	engaged	in	casual	talk	or	daily	activities	
with	children	through	the	use	of	creative	media,	
I	 realized	 at	 some	 point	 that	 I	was	 entering	 a	
therapeutic	stage.	There	came	the	moment	that	
the	children	had	in	contact	with	their	inner	self,	
revealing	 themselves	 naturally.	 The	 children	
revealed	more	of	their	inner	self	and	sometimes	
exposed	 their	 feelings.	 Sometimes	 they	 shed	
tears	and	showed	anger.	Sometimes	 they	were	
surprised	at	 the	fact	 that	 they	were	acting	 like	
that.	(Participant	#11)
We	were	making	something	with	clay.	The	client	
was	 a	 10-year-old	 boy,	 and	 he	 kept	 kneading	
clay	 saying	 that	 clay	 was	 like	 shit.	 Then	 he	
began	to	cry	in	the	middle	of	rubbing	clay	and	
I	noticed	that	he	pooped	on	his	clothes.	I	called	
his	mother	who	was	out	there,	and	later	I	found	
out	 that	 he	was	 constipated	 and	 could	 not	 go	
to	the	bathroom	for	4-5	days.	The	boy	used	to	
show	aggression	in	the	counseling	scene.	After	
working	with	 clay,	 his	 constipation	 got	 better	
and	his	aggressiveness	was	reduced.	That	was	
amazing.	(Participant	#25)
It	 was	 an	 eight-year-old	 boy	 whose	 parents	
got	 divorced.	 He	 lived	 with	 his	 grandparents	
and	his	dads.	His	grandmother	had	a	hard	time	
because	he	was	crying	every	night.	He	was	often	
throwing	 a	 tantrum	 at	 the	 counseling	 scene.	
When	I	asked	him	if	he	missed	his	mother,	he	
answered	 that	 he	 did	 not	miss	 her	 at	 all.	One	
day	he	painted	 a	 picture	of	 a	woman.	 I	 asked	
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him	who	she	was	and	he	answered	she	was	his	
mother.	When	 I	 asked	 his	 feeling	 toward	 his	
mother,	he	did	not	respond.	After	that,	he	drew	
his	mother	 a	 few	more	 times.	Then	he	 started	
to	express	his	feelings	toward	his	mother	such	
as	his	longing	for	her	and	his	anger	toward	her.	
Slowly,	he	began	to	reveal	his	feelings.	At	first,	
he	drew	the	eyes	on	her	face	only	with	lines	and	
later	he	came	to	draw	his	mother	with	detailed	
facial	expression	using	various	colors.	It	was	a	
truly	impressive	experience.	(Participant	#22)

Category 4: Evoking attention: According	 to	 the	
result	of	the	study,	the	child	counselors	maintained	that	
they	used	the	creative	therapeutic	media	in	order	to	guide	
the	child	clients	into	the	context	of	counseling.	The	child	
counselors	responded	that	using	creative	media	enabled	
children	themselves	to	take	initiatives	in	controlling	the	
process	of	counseling	into	their	own	interests.	It	means	
that	the	children’s	counselors	used	the	creative	media	to	
make	the	children	curious	about	the	counseling,	and	the	
children	used	the	creative	media	to	change	the	direction	
of	the	counseling	process	for	their	own	preference.	The	
interviews	of	the	participants	were	as	follows.

When	 the	 child	 client	 continued	 to	 play	 with	
toys	without	saying	any	words,	I	showed	him	a	
character	doll	that	made	funny	sounds	to	attract	
the	child’s	 curiosity.	The	child	could	push	 the	
chest	of	the	doll	and	record	his	voice	and	play	
it	 again.	 I	 recorded	my	 voice	with	 ‘I	want	 to	
play	with	you’,	and	the	child	was	amazed	and	
recorded	 his	 own	 voice	 saying	 ‘I	 also	 want	
to	 play	 with	 you.’	 By	 doing	 that,	 the	 child’s	
attention	was	attracted	to	the	counseling	scene.	
(Participant	#16)
The	 funny	 thing	 about	 counseling	 is	 that	 the	
kids	are	 trying	 to	play	a	power	game	with	 the	
counselor.	If	I	tried	to	talk	about	the	topics	that	
they	 didn’t	 want	 to	 tell,	 they	 pretended	 they	
could	not	hear	my	voice.	In	such	cases,	I	used	
the	creative	media.	For	example,	I	asked	a	child	
who	often	had	a	quarrel	with	her	mother	how	
her	mother	was	 nowadays.	The	 child	 avoided	
answering	the	question	and	went	to	the	shelves	
with	toys	saying,	‘What	is	that	toy?	I	have	never	
seen	it	before.’	It	was	the	point	where	the	child	
did	not	want	to	talk	about	the	topic	but	to	resist.	
In	such	cases,	I	just	followed	the	interests	of	the	

child.	 I	 accepted	 the	 resistance	 and	 pretended	
not	 knowing	 their	 intention.	Appreciating	 and	
accepting	 the	 resistance	 could	make	 the	 child	
feel	safe.	(Participant	#3)

The	kids	never	do	things	unless	they	want	to	do.	
It	is	not	their	intention	to	act	like	that,	but	they	
behave	by	their	instinct.	When	children	did	not	
want	to	talk	about	the	topic,	 they	reacted	with	
silence	or	pretended	not	knowing	what	 to	say.	
When	the	counselor	was	persistent	to	the	topic,	
the	 children	 moved	 to	 follow	 their	 interests,	
which	were	mostly	certain	things	in	the	room.	
In	 such	 cases,	 the	 things	 could	 be	 referred	 to	
important	 therapeutic	 media	 whatever	 they	
were.	The	child	was	fleeing	from	the	situation	
for	 a	 while.	 They	 could	 be	 away	 from	 the	
attention	of	the	counselor	who	demanded	them	
to	 talk	 about	 unwanted	 or	 unfamiliar	 topics.	
(Participant	#11)

CONCLUSIONS

The	 results	 of	 the	 study	 showed	 that	 creative	
therapeutic	media	played	an	important	role	in	children’s	
behavioral	and	psychological	change.	According	to	the	
results	of	the	study,	the	creative	therapeutic	media	could	
be	used	to	diagnose	the	present	condition	of	the	children,	
emotion	of	the	children,	and	the	problems	of	the	children.	
This	study	also	suggested	that	creative	therapeutic	were	
effective	in	helping	the	client-counselor	relationship	to	
become	 more	 intimate	 and	 horizontal;	 otherwise,	 the	
format	of	children-adults	as	client-counselor	relationship	
might	be	awkward	and	hierarchical.	Children’s	counselors	
in	 this	 study	 reported	using	creative	 therapeutic	media	
could	 help	 them	 to	 explore	 children’s	 interests	 at	 the	
children’s	 eye	 level.	 In	 addition,	 creative	 therapeutic	
media	in	children’s	counseling	could	be	used	to	promote	
therapeutic	 process.	 Through	 the	 creative	 therapeutic	
media,	children	naturally	could	discover	their	inner	self,	
and	express	what	happened	to	 them	while	engaging	 in	
the	use	of	creative	therapeutic	media.
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ABSTRACT

This	study	was	conducted	to	investigate	the	correlations	between	leisure	identity	and	psychological	well-
being	 among	 college	 students	who	 participated	 in	 general	 physical	 education.	To	 achieve	 this	 purpose,	
a	 survey	was	conducted	with	444	college	students	who	were	participating	 in	general	physical	education	
classes	at	four-year	colleges;	in	the	statistical	processing	of	the	survey	results,	the	following	conclusions	
were	 obtained	 by	 correlation	 analysis	 and	multiple	 regression	 analysis.	 First,	 identification	 and	 esteem,	
sub-factors	of	 leisure	 identity,	had	positive	correlations	with	all	sub-factors	of	psychological	well-being.	
In	addition,	emotional	attachment,	a	leisure	identity	sub-factor,	had	positive	correlations	with	immersion,	
self-realization,	and	pleasure	enjoyment,	psychological	well-being	sub-factors.	Second,	identification	and	
esteem,	leisure	identity	sub-factors,	had	positive	impacts	on	confidence	and	self-realization,	psychological	
well-being	sub-factors.	Third,	all	leisure	identity	sub-factors	had	positive	impacts	on	all	psychological	well-
being	sub-factors.	In	conclusion,	because	leisure	identity	had	positive	impacts	on	the	psychological	well-
being	of	 college	 students	who	participate	 in	general	 physical	 education,	 it	 is	 judged	 that	 it	 is	 important	
to	increase	their	psychological	well-being	by	allowing	them	to	feel	identification,	esteem,	and	emotional	
attachment	toward	general	physical	education.

Keyword: General Physical Education; Leisure Identity; Confidence; Immersion; Self-realization; Pleasure 
Enjoyment.
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INTRODUCTION

Korean	 students	 experience	 tremendous	 changes	
in	life	as	they	enter	college:	When	they	are	high	school	
students,	 they	 lead	 dependent,	 passive	 lives,	 but	 they	
come	 to	 live	 independent,	 autonomous	 lives	when	 they	
enter	college1.	College	is	the	only	place	where	people	can	
research	and	develop	broad	knowledge	and	professional	
studies	 before	 they	 advance	 into	 societies2.	 Colleges	
pursue	 two	 fundamental	 purposes	 as	 organizations	
that	 foster	 upright	members	 of	 society:	One	 is	 to	 edify	
professionalism,	 and	 the	 other	 is	 to	 acquire	 literacy.	
In	 particular,	 colleges	 attempt	 to	 sublimate	 refinement	

and	 expertise	 to	 refined	 levels	 through	 objective	 and	
reasonable	 curricula3.	 General	 physical	 education	 is	
a	 matter	 to	 which	 special	 attention	 should	 be	 paid	 in	
terms	of	refinement;	physical	education	subjects	provide	
enjoyment	 and	 vitality	 along	 with	 health	 promotion	
through	 physical	 activities.	 In	 addition,	 this	 education	
plays	 an	 important	 role	 in	 cultivating	 sociality	 and	
morality	and	strengthening	the	basics,	which	can	lead	to	
continuous	leisure	activities4.	General	physical	education	
plays	 effective	 roles	 in	 qualitative	 improvements,	
the	 pursuit	 of	 happiness,	 and	 health	 maintenance	 and	
enhancement5.	Therefore,	colleges	provide	programs	such	
as	yoga,	health	gymnastics,	skiing,	water	sports,	and	golf	
as	well	as	ball	sports	so	that	general	physical	education	
subjects	can	lead	to	continuous	leisure	activities.

Leisure	 identity	 formed	 when	 college	 students	
actively	 participate	 in	 general	 physical	 education	
through	 leisure	 activities	 is	 very	 important	 in	 that	 it	

DOI Number: 10.5958/0976-5506.2018.01048.3 



     498      Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9

allows	 college	 students	 to	 form	positive	 self-concepts.	
Usually,	because	 leisure	experience	 takes	place	not	by	
coercion	 but	 by	 choice,	 self-determination	 plays	 an	
important	 role	 in	 developing	 and	 strengthening	 values	
and	 new	 abilities.	 Therefore,	 people	with	 high	 leisure	
identity	 come	 to	 respond	 confidently	 to	 self-hood	 and	
show	high	self-esteem6.

Leisure	identity	presupposes	continuous	participation	
in	and	acceptance	of	specific	leisure	activities.	Individuals	
form	leisure	identity	with	their	inherent	roles	in	the	leisure	
groups	 they	participate	 in,	and	establishing	 this	 identity	
gives	 significance	 to	 individuals’	 leisure	 activities	 and	
establishes	 positive	 emotions.	 Positive	 emotions	 induce	
leisure	 activities7	 and	 affect	 psychological	 well-being8,	
and	 one	 of	 the	 key	 words	 in	 society	 today	 along	 with	
leisure	is	happiness.	Happiness	is	an	implicit	experience,	
in	the	same	way	as	satisfaction	with	life,	and	is	defined	
as	 emotions	 felt	 throughout	 life	 such	 as	 satisfaction,	
peace	 of	 mind,	 and	 a	 sense	 of	 fullness9.	 Psychological	
well-being	 is	 a	 positive	 cognitive	 and	 emotional	 state	
in	which	different	 factors	combine	complexly10.	Among	
college	 students	 who	 participate	 in	 general	 physical	
education,	psychological	well-being	can	be	expressed	as	
their	levels	of	satisfaction	with	the	quality	of	life	derived	
from	participating	in	 these	physical	activities.	 11	defined	

psychological	 well-being	 from	 physical	 activities	 as	 a	
positive	 emotional	 state	 deriving	 from	 the	 participation	
itself.	Studies	on	quality	of	life,	which	leads	to	happiness,	
have	recently	appeared,	and	most	are	studies	on	subjective	
personal	 happiness.	 However,	 there	 are	 relatively	 few	
studies	on	 leisure	 identity	and	psychological	well-being	
among	 college	 students	 who	 will	 live	 as	 independent	
members	of	society	in	the	future.	Currently,	considering	
that	Korea	is	becoming	a	leisure	society,	it	is	judged	that	
it	is	timely	to	investigate	the	correlations	between	leisure	
identity	 and	 psychological	 well-being	 among	 college	
students	 who	 participate	 in	 general	 physical	 education.	
This	study	can	provide	basic	data	that	can	promote	leisure	
activities	 for	 college	 administrators	 and	 leisure-related	
institutions.	Moreover,	it	is	necessary	to	study	this	topic	
in	that	it	will	be	utilized	as	materials	for	college	student	
leisure	programs.

METODOLOGY

Study subjects: This	 study	 selected	 college	 students	
who	were	attending	general	physical	education	classes	at	
four-year	colleges	located	in	Gwangju	as	the	participants.	
As	a	result	of	convenience	sampling,	444	reliable	copies	
in	 total	 were	 ultimately	 selected.	 The	 general	 subject	
characteristics	are	presented	in	Table 1.

Table 1: General characteristics of subjects

Variable Frequency (n) Percentage (%)

Gender
Male 214 48.2
Female 230 51.8

Class

First 149 33.6
Second 155 34.9
Third 94 20.5
Fourth 49 11.0

Major

Natural	Science 59 13.4
Humanities	and	Social	Sciences 108 24.3
Art	and	Physical	Education 104 23.4
Engineering	Science	college 173 38.9

Research Tools: The	 research	 tool	 to	 achieve	 the	
purpose	of	this	study	was	a	questionnaire	that	consisted	
of	 three	 questions	 on	 demographic	 variables,	 14	
questions	 based	 on	 leisure	 identity	 as	 an	 independent	
variable,	and	19	questions	on	psychological	well-being	
as	a	dependent	variable.	For	each	question,	a	five-point	
Likert	scale	was	used	to	rate	each	item:	strongly	agree	(5	

points),	agree	(4	points),	neutral	(3	points),	disagree	(2	
points),	and	strongly	disagree	(1	point).	Leisure	identity	
was	measured	as	the	independent	variable	using	a	scale	
developed	 by	 Laverie12,	 adopted	 by	 13	 and	 used	 by	 14,	
which	 was	 modified	 for	 this	 study.	 There	 were	 three	
leisure	 identity	 sub-factors,	 identification,	 esteem,	 and	
emotional	 attachment.	Psychological	well-being	as	 the	
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dependent	variable	was	measured	using15	psychological	
well-being	scale	as	adapted	by	16	and	modified	for	this	
study.	Psychological	well-being	was	measured	with	four	
factors:	 confidence,	 immersion,	 self-realization,	 and	
pleasure	enjoyment

Exploratory Factor Analysis and Reliability Analysis

Leisure identity: As	a	 result	of	a	 factorial	analysis	of	
leisure	 identity,	 Bartlett’s	 unit	 matrix	 was	 1831.609	
(p=.001),	 and	 the	 Kaiser-Meyer-Olkin	 (KMO)	 index	
was	 .819.	 Factorial	 analysis	 of	 the	 14	 questions	
extracted	 three	 factors	 that	 explained	 55.400%	 of	 the	
total	 variance.	The	 factor	 loadings	were	 .680–.781	 for	
identification,	 .504–.788	for	esteem,	and	 .653–.784	for	
emotional	 attachment.	 Separately,	 reliability	 was	 .752	
for	identification,	.733	for	esteem,	and	.760	for	emotional	
attachment.

Psychological well-being: As	 a	 result	 of	 factorial	
analysis	 of	 psychological	 well-being,	 Bartlett’s	 unit	
matrix	was	3113.396	(p=.001),	and	the	KMO	index	was	
.881.	Factorial	analysis	of	these	19	questions	extracted	

four	factors	that	explained	57.220%	of	the	total	variance.	
The	factor	loadings	were	.574–.742	for	confidence,	.585–
.847	 for	 immersion,	 .587–.770	 for	 self-achievement,	
and	 .620–.767	 for	 pleasure	 enjoyment.	Reliability	was	
.743	for	confidence,	 .737	for	 immersion,	 .742	for	self-
achievement,	and	.726	for	pleasure	enjoyment.

Data Processing: For	 the	 purpose	 of	 this	 study,	 with	
all	 collected	 survey	 materials,	 frequency	 analysis,	
exploratory	 factorial	 analysis,	 reliability	 analysis,	
correlation	 analysis	 and	 multiple	 regression	 analysis	
were	conducted,	using	SPSS	ver.	21.0	statistical	program.	
The	significance	level	for	all	data	was	set	at	p<.	05

RESULT

Analysis of the correlation between leisure identity 
and psychological well-being: To	 examine	 the	
correlations	between	leisure	identity	and	psychological	
well-being,	 Pearson’s	 product-moment	 correlation	was	
calculated.	 The	 results	 of	 the	 correlation	 analysis	 are	
shown	in	Table 2.

Table 2: Correlations between leisure identity and psychological well-being

Variable Identification 
(A)

Esteem 
(B)

Emotional 
attachment 

(C)

Confidence 
(D)

Immersion 
(E)

Self-
realization 

(F)

Pleasure 
enjoyment 

(G)
A -
B .156*** -
C .131** .479*** -
D .501*** .214*** .083 -
E .199*** .526*** .402*** .229*** -
F .476*** .189*** .141** .678*** .241*** -
G .390*** .462*** .374*** .297*** .432*** .310*** -

**p<.01,	***p<.001

The	correlation	analysis	results	in	Table 2	show	that	
identification	and	esteem,	sub-factors	of	leisure	identity,	
had	statistically	significant	positive	correlations	with	all	
psychological	well-being	 sub-factors.	Along	with	 this,	
emotional	 attachment	 in	 leisure	 identity	 had	 positive	
correlations	 with	 immersion,	 self-realization,	 and	
pleasure	enjoyment,	sub-factors	of	psychological	well-
being.	In	conclusion,	it	is	noted	that	they	have	positive	
correlations	 with	 all	 sub-factors	 except	 emotional	
attachment	and	confidence

Correlation Between leisure identity and 
psychological well-being among college students 
who participate in general physical education: To 
examine	 the	 correlations	 between	 leisure	 identity	 and	
psychological	well-being	 among	 college	 students	who	
participate	 in	 general	 physical	 education,	 a	 multiple	
regression	analysis	was	conducted.

Screen Correlation Between leisure identity and 
confidence: As	 shown	 in	Table 3,	 leisure	 identity	 had	
a	 significant	 impact	 on	 confidence.	The	 significance	 of	
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the	 entire	 regression	 equation	 was	 F=54.845	 (p<.001),	
and	the	explanatory	power	was	R2=.273	for	all	variables.	
Regarding	the	beta	values,	the	relative	impact	of	leisure	
identity	on	confidence	was	more	positive	for	identification	
(β=.483,	p<.001)	than	for	esteem	(β=.171,	p<.001).

Table 3: Correlations between leisure identity and 
confidence

B SE β t
Constant 1.666 .187 8.919***

Identification .475 .041 .483 11.702***

Esteem .153 .042 .171 3.621***

Emotional	
attachment -.054 .039 -.066 -1.402

R2=.273,	F=54.845***

***p<.001

Correlation Between leisure identity and immersion: 
As	shown	in	Table 4,	 leisure	identity	had	a	significant	
impact	 on	 immersion;	 the	 significance	 of	 the	 entire	
regression	 equation	 was	 F=67.036	 (p<.001),	 and	 the	
explanatory	 power	 was	 R2=.314	 for	 all	 variables.	
Regarding	the	beta	values,	the	relative	impact	of	leisure	
identity	 on	 immersion	 was	 more	 positive	 for	 esteem	
(β=.420,	p<.001)	than	for	emotional	attachment	(β=.179,	
p<.001)	or	identification	(β=.110,	p<.001).

Table 4: Correlations between leisure identity and 
immersion

B SE β t
Constant .502 .232 2.162***

Identification .138 .050 .110 2.735**

Esteem .482 .053 .420 9.161***

Emotional	
attachment .189 .048 .179 3.919***

R2=.314,	F=67.036***
***p<.001

Correlation Between leisure identity and self-
realization: Table 5,	 shows	 that	 leisure	 identity	had	a	
significant	impact	on	self-realization;	the	significance	of	
the	 entire	 regression	 equation	was	F=46.342	 (p<.001),	
and	the	explanatory	power	was	R2=.241	for	all	variables.	
Regarding	the	beta	values,	the	relative	impacts	of	leisure	
identity	 on	 self-realization	 and	 identification	 (β=.456,	
p<.001)	were	more	positive	than	the	impact	on	esteem	
(β=.103,	p<.05).

Table 5: Correlations between leisure identity and 
self-realization

B SE β t
Constant 1.589 .205 7.736***

Identification .483 .045 .456 10.820***

Esteem .099 .047 .103 2.127*

Emotional	
attachment .025 .043 .028 .586

R2=.241,	F=46.342***
***p<.001,	*p<.05

Correlation Between leisure identity and pleasure 
enjoyment: Table 6,	 shows	 that	 leisure	 identity	 had	
a	 significant	 impact	 on	 pleasure	 enjoyment,	 with	
significance	 of	 F=69.176	 (p<.001)	 and	 explanatory	
power	 of	 R2=.321	 for	 all	 variables.	 Regarding	 the	
beta	 values,	 the	 relative	 impacts	 of	 leisure	 identity	 on	
pleasure	enjoyment	and	esteem	(β=.333,	p<.001)	were	
more	positive	than	the	impacts	on	identification	(β=.287,	
p<.001)	and	emotional	attachment	(β=.170,	p<.001).

Table 6: Correlations between leisure identity and 
confidence

B SE β t
Constant .954 .186 5.137***

Identification .291 .040 .287 7.206***

Esteem .308 .042 .333 7.301***

Emotional	
attachment .144 .039 .170 3.739***

R2=.321,	F=69.176***
***p<.001

DISCUSSION

This	study	was	conducted	to	verify	the	relationships	
between	 leisure	 identity	 and	 psychological	 well-being	
among	 college	 students	 who	 participate	 in	 general	
physical	education.	The	results	of	the	verification	can	be	
discussed	as	follows.

This	study	found	that	leisure	identity	among	college	
students	who	participate	 in	 general	 physical	 education	
had	 a	 positive	 impact	 on	 the	 students’	 psychological	
well-being;	 specifically,	 identification	 and	 esteem	 had	
positive	impacts	on	confidence	and	self-realization,	and	
identification,	 esteem,	 and	 emotional	 attachment	 had	
positive	impacts	on	immersion	and	pleasure	enjoyment.	
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It	was	found	that	higher	identification	and	esteem	led	to	
higher	confidence	and	self-realization	and	that	a	stronger	
leisure	 identity	 led	 to	 more	 immersion	 and	 pleasure	
enjoyment.	 The	 findings	 from	 17	 partially	 support	 this	
study	 in	 their	 argument	 that	 as	 a	 sub-factor	 of	 leisure	
identity,	esteem	had	a	positive	impact	on	psychological	
well-being.

Song18	 argued	 that	 leisure	 identity	 obtained	 from	
tennis	 club	 activities	 had	 a	 positive	 impact	 on	 well-
being,	 which	 is	 consistent	 with	 the	 results	 of	 this	
study.	Thus,	 this	 result	demonstrates	 that	 it	 is	possible	
to	 increase	 psychological	 well-being	 through	 leisure	
identity	 if	 college	 students	 who	 participate	 in	 general	
physical	education	participate	in	tennis	after	graduation.	
Ultimately,	if	college	students	who	participate	in	general	
physical	 education	 identify	 with	 and	 respect	 their	
general	physical	education	activities,	it	is	expected	that	
their	psychological	well-being	will	increase	beyond	their	
acquiring	leisure	skills	or	their	leisure	satisfaction	levels.	

Particularly	notable	in	this	study,	identification	and	
esteem,	leisure	identity	sub-factors,	had	positive	impacts	
on	all	psychological	well-being	sub-factors.	 Identify	 is	
formed	when	 an	 individual	 feels	 different	 from	others	
and	 feels	 favorably	 toward	 the	 group	 the	 individual	
belongs	to	19.	In	this	study,	it	appeared	that	identity	among	
college	 students	 who	 participate	 in	 general	 physical	
education	affected	their	psychological	happiness.	People	
tend	 to	 attempt	 to	 join	 groups	 that	 positively	 affect	
their	 self-images	 and	 to	 avoid	 groups	 that	 affect	 them	
negatively	in	order	to	maintain	positive	self-concepts.	In	
addition,	following	the	argument	that	people’s	perceived	
connections	to	groups	with	desirable	properties	protect	
and	 enhance	 their	 self-esteem19,	 individual	 esteem	 is	
important	 in	psychological	well-being.	Based	on	 these	
results,	 it	 is	 judged	 that	 it	 is	 important	 to	help	college	
students	who	participate	 in	 general	 physical	 education	
find	their	roles	in	each	physical	education	activity	and	to	
increase	affection	among	them.	Professors	who	supervise	
general	physical	education	should	pay	more	attention	so	
that	participating	students	can	feel	identification,	esteem,	
and	emotional	attachment	to	their	organizations.

CONCLUSION

This	 study	 was	 conducted	 to	 investigate	 the	
correlations	between	leisure	identity	and	psychological	
well-being	among	college	students	who	participated	in	
general	 physical	 education.	To	 achieve	 this	 purpose,	 a	

survey	 was	 conducted	 with	 444	 college	 students	 who	
were	participating	in	general	physical	education	classes	
at	four-year	colleges.	Analysis	of	the	survey	results	led	
to	the	following	conclusions,	specifically	by	correlation	
analysis	and	multiple	regression	analysis.

First,	 identity	 and	 esteem,	 sub-factors	 of	 leisure	
identity,	had	positive	correlations	with	all	psychological	
well-being	 sub-factors.	 In	 addition,	 emotional	
attachment,	 a	 leisure	 identity	 sub-factor,	 had	 positive	
correlations	 with	 immersion,	 self-realization,	 and	
pleasure	 enjoyment,	 sub-factors	 of	 psychological	
well-being.	 Second,	 identity	 and	 esteem,	 sub-factors	
of	 leisure	 identity,	 had	positive	 impacts	 on	 confidence	
and	 self-realization,	 sub-factors	of	psychological	well-
being.	Third,	all	leisure	identity	sub-factors	had	positive	
impacts	on	all	psychological	well-being	sub-factors.

In	conclusion,	because	leisure	identity	had	a	positive	
impact	 on	 the	 psychological	well-being	 of	 the	 college	
students	who	participated	in	general	physical	education	
in	this	study,	it	is	judged	that	it	is	important	to	increase	
their	psychological	well-being	by	allowing	them	to	feel	
identification,	 esteem,	 and	 emotional	 attachment	 to	
general	physical	education.
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ABSTRACT

	This	 study	 selected	 the	 undergraduate	 students	 in	 art	major	 as	 the	 population,	 and	 collected	 a	 total	 of	
367	students,	including	122	major	in	dance,	87	major	in	music	major	and	158	major	in	design	major.	In	
order	to	solve	the	research	problems,	exploratory	factor	analysis	and	correlation	analysis	were	performed	
using	the	SPSS	Ver20.0	statistical	program,	followed	by	one-way	ANOVA,	t-test,	and	multiple	regression	
analysis.	As	a	result,	first,	the	difference	of	parents	and	teachers’	support	of	autonomy	and	career	preparation	
behavior	according	to	the	personal	characteristics	of	undergraduate	students	in	art	major	showed	that	musical	
department	was	higher	than	dance	and	design	department	in	major	satisfaction	and	teacher	autonomy.	In	
career	counseling	and	information	gathering,	dance	and	music	were	higher	than	design.	In	the	gender,	female	
counseling	was	higher	than	male	counseling.	There	was	no	difference	between	family	average	income	and	
mother’s	 education	 level.	 Second,	 as	 a	 result	 of	 difference	 in	 career	 preparation	 behavior	 according	 to	
the	 recognition	of	major	 in	undergraduate	students	 in	art	major,	 it	was	 found	 that	career	counseling	and	
information	gathering	were	higher	than	those	who	were	very	satisfied	or	satisfied	with	major.	Third,	parents	
and	teachers’	support	of	autonomy	had	a	positive	effect	on	parental	autonomy	support	in	career	counseling,	
career	counseling,	and	autonomy	support	in	information	gathering.	Therefore,	the	degree	of	awareness	of	
the	major	and	parents	‘and	teachers’	support	of	autonomy	seems	to	be	related	to	career	preparation	behavior.

Keyword: arts, college students, recognition of major, parents and teachers’ support of autonomy, career 
preparation behavior.
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INTRODUCTION

Employment	 is	 an	 opportunity	 to	 realize	 their	
dreams	 and	 to	 enjoy	 life	 satisfaction	 and	 happiness.	
However,	 Korea	 is	 rapidly	 changing	 and	 becoming	 a	
specialized	 business	 in	 Korea.	 Unstable	 employment	
and	career	decisions	and	choices	are	becoming	more	and	
more	difficult	as	 the	number	of	 jobs	decreases	and	 the	
number	of	non-regular	workers	 increases	dramatically.	
College	 graduates	 determine	 the	 entry	 of	 these	
temporary	and	unstable	jobs.	Even	if	they	get	a	job,	they	

find	difficulties	in	career	path	and	its	development	such	
as	early	retirement	and	turnover	after	a	process	such	as	
job	mismatch	and	skill	mismatch	that	comes	from	wrong	
career	 decision1.	 Therefore,	 the	 career	 preparation	
behavior	 that	 determines	 the	 career	 path	 that	 suits	 the	
leader	and	carries	out	the	career	preparation	and	relevant	
activity	corresponding	to	it	is	essential	for	undergraduate	
students	and	is	necessary	before	their	entry	into	society.	

Career	 preparation	 behaviors	 include	 behaviors	 to	
perform	 rational	 and	 correct	 career	 decisions,	 as	 well	
as	 cognitive	and	attitudinal	 factors	 such	as	 intellectual	
ability,	 interest,	 aptitude	 and	 personality,	 and	 career	
decision	 level,	 and	actions	 to	 carry	out	decisions	 after	
career	decision2.	Currently	our	society	requires	students’	
what	they	have	rather	than	what	they	want	to	do.	Career	
preparation	behavior	is	very	significant	for	undergraduate	
students	preparing	for	employment.	
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Particularly,	 undergraduate	 students	 in	 art	 major	
have	to	choose	early	career	course	before	admission,	but	
they	 have	more	 anxiety	 about	 employment	 than	 those	
in	 other	major.	 It	 is	 a	 reality	 that	 there	 is	 not	 realistic	
employment	alternative.	Especially,	Korea	is	a	major	in	
arts	major	 in	 the	 restructuring	 of	 university.	 For	 these	
reasons	doubts	upon	not	being	sure	about	one’s	major,	
unsatisfaction	and	future	will	have	an	impact.	

Bae	 YJ.3	 indicates	 that	 one’s	 major	 in	 college	 is	
closely	related	to	his/her	future	job,	and	satisfaction	with	
his	/	her	major	indicates	that	he	/	she	has	chosen	his	/	her	
major	in	consideration	of	his	interests	and	aptitudes.	The	
more	they	are	satisfied	with	their	majors,	the	more	likely	
they	are	to	attach	their	majors	and	make	career	decisions.	
Therefore,	career	preparation	behavior	is	closely	related	
to	the	degree	of	recognition	of	major.

The	 importance	 of	 these	 career	 preparation	
behaviors	 and	 the	 awareness	 of	 their	 majors	 has	 led	
to	 active	 research	 in	maley	fields.	The	 study	of	 career	
preparation	 behaviors	 in	 relation	 to	 the	 major	 among	
college	students	shows	that	their	major	satisfaction	and	
care	preparation	behavior	Back	KH.	and	Yoo	KH.4,	Seo	
BR.5,	 Song	YJ.	 and	Cho	KP.6,	 Jeong	 JH.7	 and	Hwang	
JH.8 were	performed.

On	 the	 other	 hand,	 parents	 and	 teachers	 play	 a	
very	 important	 role	 as	 important	 other	 supporting	
undergraduate	 students’	 career	 preparation	 behavior.	
Undergraduate	 students	 are	 adults,	 but	 they	 are	 both	
students	 and	 parents.	 In	 addition,	 college	 students	 in	
the	 art	 department	 require	 time-consuming	 effort	 and	
practice	 to	 cultivate	 artistic	 skills	 compared	 to	 other	
departments,	and	financial	support	is	needed	to	possess	
artistic	 tools	 and	 equipment.	 Therefore,	 parents	 and	
teachers’	 support	 of	 autonomy	 should	be	viewed	 from	
the	perspective	of	their	children	and	students,	and	their	
perspectives	and	emotions	must	be	understood.	It	should	
also	 support	 autonomy	 so	 that	 students	 can	 find	 their	
interests	 and	 values	 and	 explore	 their	 interest	 goals.	
Parents	 and	 teachers’	 support	 of	 autonomy,	 perceived	
by	college	 students,	 should	 support	 and	encourage	 the	
process	of	studying	and	choosing	the	desired	course	to	
prepare	 for	 employment,	At	 the	 same	 time,	 it	 helps	 to	
have	a	clear	and	consistent	attitude	toward	one’s	aptitude	
and	 future	 career,	 and	 it	 has	 a	 great	 influence	 on	 the	
desirable	career	choice	9

Nevertheless,	 there	 are	 very	 few	 researches	 on	
career	recognition	behavior	related	to	parents	‘teachers’	
support	 of	 autonomy,	 and	 unfortunately	 that	 reality	
hasn’t	 come	 yet.	 In	 addition,	 whether	 or	 not	 they	 are	
successful	 in	 their	 employment	 after	 college	 is	 likely	
to	 be	 directly	 related	 to	 future	 social	 life.	 Parents	 and	
teachers’	support	of	autonomy	and	majors	is	very	timely	

to	assess	the	impact	on	career	preparation	behavior.
Therefore,	 this	 study	 analyzed	 the	 degree	 of	

recognition	of	major	in	undergraduate	students	in	art	major	
and	the	effect	of	parents	and	teachers’	support	of	autonomy	
on	career	preparation	behavior.	The	research	problems	to	
achieve	these	research	objectives	are	as	follows.

Research	questions	1.	How	does	parents	and	teachers’	
support	 of	 autonomy	 and	 career	 preparation	 behavior	
affect	 the	 individual	 characteristics	 of	 undergraduate	
students	in	art	major?

Research	problem	2.	How	does	career	preparation	
behavior	 affect	 the	 degree	 of	 recognition	 of	 major	 in	
undergraduate	students	in	art	major?

Research	questions	3.	How	does	career	preparation	
behavior	affect	parents	and	teachers’	support	of	autonomy	
in	undergraduate	students	in	art	major?

MATERIALS AND METHOD

 A. Subject of Research:	 This	 study	 selected	
undergraduate	 students	 in	 art	 major	 as	 the	
population	 to	examine	 the	degree	of	 recognition	
of	major	 in	 undergraduate	 students	 in	 art	major	
and	the	effect	of	parents	and	teachers’	support	of	
autonomy	 on	 career	 preparation	 behavior.	After	
that,	122	students	majoring	in	dance,	87	major	in	
music	major,	158	major	in	design	major,	total	367	
students	were	sampled.	The	general	characteristics	
of	the	subjects	are	shown	in	Table	1.

Table 1: Personal Characteristics of Subjects

Characteristic Degree Frequency
(No.)

Percentage
(%)

Age
Dancing 122 33.2
Music 87 23.7
Design 158 43.1

Gender Male 94 25.6
Female 273 74.4

Father’s	
Education

below	
middle	
schooll	

graduation

14 3.8

high	school	
graduation 141 38.4

university	
graduation 179 48.8

above	
graduate	
school	

graduation

33 9.0
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Satisfaciton	
upon	Major

very	
unsatisfied 13 3.5

unsatisfied 34 9.3
average 149 40.6
satsfied 135 36.8
very	

satisfied 36 9.8

Future	
prospects	for	
the	major

positive	
ahead 156 42.5

equal	as	
present 162 44.1

worse	than	
now 37 10.1

no	major	
or	major	

relevant	job
12 3.3

 B. Validity of Questionnaire:	 The	 validity	 and	
reliability	 of	 the	 questionnaire	 for	 parents	
and	 teachers’	 support	 of	 autonomy	 and	 career	
preparation	 behavior	 were	 examined	 by	 factor	
analysis	 techniques.	 Factor	 extraction	 was	 used	
only	when	 the	eigenvalue	was	1.0	or	more.	The	
reliability	of	 the	questionnaires	was	 tested	using	
the	 Cronbach’s	 α	 method.	 The	 contents	 of	 the	
questionnaire	 constructed	 in	 this	 study	 through	
the	above	process	are	as	follows.

	 	Produced	and	tested	by	Stiller	JD.	and	Ryan	RM.	
10	 based	 on	 Grolnick	WS.	 and	 Ryan	 RM.11	 and	
resued	by	Kim	YM.12	 items	related	to	autonomy	
support	 of	 parent	 and	 teacher	was	modified	 and	
supplemented	 in	 line	 with	 the	 research	 goal	 of	
autonomy	support	measurement	test.	As	shown	in	
Table	3,	two	factors	were	extracted	from	parents	
‘and	teachers’	autonomy	support.	As	for	the	factor	
loadings	by	the	sub-factors	of	parent	and	teacher	
autonomy	 support,	 the	 distribution	 of	 parents’	
autonomy	support	ranged	from	.781	to	.827,	while	
the	 autonomy	 support	 of	 teachers	 ranged	 from	
.759	 to	 .822.	 The	 cumulative	 ratio	 is	 65.534%,	
which	is	reasonably	measured.	(KMO	=	.706	/	X2	
=	 530.960	 /	 Sig	 =	 .000)	 as	 a	 result	 of	 applying	
KMO	to	analyze	the	factors	of	career	preparation	
behavior.	The	cumulative	ratio	is	65.534%,	which	
is	 reasonably	 measured.	 it	 was	 anlayzed	 that	
(KMO	=	.706	/	X2	=	530.960	/	Sig	=	 .000)	was	
appropriate	 as	 a	 result	 of	 applying	 to	 the	 factor	
analysis	of	career	preparation	behavior.

	 	The	 questionnaire	 related	 to	 career	 preparation	
behavior	was	revised	by	2	and	modified	by	Kim,	
M.	K.13.	As	 shown	 in	Table	4,	 two	 factors	were	
extracted	 for	 career	 preparation	 behavior.	 In	 the	
factor	loadings	of	the	career	preparation	behavior,	
the	 distribution	 of	 the	 information	 gathering	
ranged	from	.639	to	.795,	and	the	career	counseling	
ranged	 from	 .666	 to	 .754.	 The	 cumulative	 ratio	
was	 67.051%	able	 to	 know.	 (KMO	=	 .751	 /	X2	
=	 1207.326	 /	 Sig	 =	 .000)	 was	 analyzed	 to	 be	
appropriate	when	applied	to	KMO	for	the	factor	
analysis	of	career	preparation	behavior.

 C. Data Process Method:	 In	 this	 study,	 the	 SPSS	
Ver20.0	 statistical	 program	was	 used	 to	 analyze	
the	 research	problems.	The	validity	of	 the	 study	
variable	 was	 exploratory	 factor	method	 and	 the	
reliability	of	the	questionnaire	was	Cronbach’s	α	
value.	The	 correlation	 analysis	was	 followed	by	
one-way	ANOVA,	t-test,	and	multiple	regression	
analysis.	The	statistical	significance	was	based	on	
p	<.05	degree.

RESULTS AND DISCUSSION

Undergraduate	 students	 in	 art	 major,	 perception	
of	 major	 due	 to	 personal	 characteristics,	 parent	 and	
teachers’	 support	 of	 autonomy,	 difference	 in	 career	
preparation	behavior

The	results	of	this	study	are	as	follows.	First,	there	
is	a	significant	difference	in	perceived	career	awareness	
among	 parents	 and	 teachers’	 support	 of	 autonomy.	As	
shown	in	Table	2,	according	to	the	major,	the	satisfaction	
of	music	was	higher	in	music	(M	=	3.75)	than	in	dance	
(M	 =	 3.42)	 and	 design	 (M	 =	 3.02).	 In	 the	 teacher	 ‘s	
autonomy,	 the	music	 (M	 =	 3.59)	 was	 higher	 than	 the	
dance	(M	=	3.24)	and	the	design	(M	=	3.22).	In	career	
counseling,	 music	 (M	 =	 3.96)	 and	 dance	 (M	 =	 3.85)	
were	higher	than	design	(M	=	3.54).	In	the	information	
gathering,	it	was	found	that	dance	(M	=	2.89)	and	music	
(M	=	2.74)	were	higher	than	design	(M	=	2.25).	In	the	
gender,	female	(M	=	3.83)	was	higher	than	male	(M	=	
3.50)	in	career	counseling.	In	the	father’s	education,	the	
father	graduated	more	than	graduate	school	(M	=	3.67),	
and	 the	 autonomy	 teacher	 showed	 higher	 graduation	
rate	 (M	 =	 3.24).	 In	 the	 information	 gathering,	 both	
the	 graduate	 (M	=	 2.70)	 and	 the	 graduate	 (M	=	 2.70)	
graduated	higher.
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Table Ⅱ: Perceptions of the Major Due to Personal Characteristics, Parents and Teachers’ Support of 
Autonomy, Differences in Career Preparation Behavior

Va
ria

bl
e

Characteristic

Fr
eq

ue
nc

y

Degree of  Recognition on 
Major

Parents and Teachers’ 
Support of Autonomy Career Preparation Behavior

Major 
satisfaction

Major 
outlook

parent’s 
autonomy

teacher’s 
autonomy

career 
counselling

information 
gathering

M SD M SD M SD M SD M SD M SD

Field
dance(a) 122 3.42 .84 1.71 .86 3.98 .70 3.24 .75 3.85 .80 2.89 .86
music(b) 87 3.75 .82 1.80 .71 4.07 .58 3.59 .67 3.96 .81 2.74 .85
design(c) 158 3.20 .96 1.73 .73 3.86 .78 3.22 .68 3.54 .88 2.25 .74
F	value 10.758 .400 2.594 8.855 8.462 23.765

significance .000*** .671 .076 .000*** .000*** .000***
Scheffe b>a,c b>a,c a,b>c a,b>c

Gender
male 94 3.35 .99 1.78 .79 3.95 .69 3.27 .69 3.50 .99 2.45 .83
female 273 3.42 .89 1.73 .76 3.95 .72 3.33 .72 3.83 .79 2.62 .87
t	value -.608 .518 -.051 -.647 -2.895 -1.682

significance .544 .605 .959 .518 .004* .093

Father’s	
eduction

Less	than	
elementary	
school	

graduation	(a)

5 3.20 .45 1.60 1.34 3.80 .51 3.00 .24 3.50 .50 1.90 .89

Less	than	
middle	school	
graduation(b)

8 2.63 .52 1.00 .00 3.58 .43 2.88 .47 3.88 .44 2.31 .66

highscool	
graduation(c) 141 3.30 1.03 1.82 .85 4.00 .76 3.23 .77 3.66 .87 2.44 .86

college	
graduation(d) 180 3.47 .84 1.72 .71 3.97 .69 3.42 .70 3.79 .88 2.70 .85

over	graduate	
school	

graduation(e)
33 3.67 .78 1.70 .64 3.71 .62 3.24 .54 3.86 .72 2.70 .82

F	value 2.875 2.387 1.805 2.582 .761 3.106
significance .023* .051 .127 .037* .551 .016*
Scheffe e>a,b,c,d d>a,b,c,e e,d>a,b,c

The	difference	of	 parents	 and	 teachers’	 support	 of	
autonomy	 and	 career	 preparation	 behavior	 according	
to	personal	characteristics	of	undergraduate	students	in	
art	major	 showed	 that	musical	 department	was	 higher	
than	dance	department	and	design	department	in	major	
satisfaction	 and	 teacher	 autonomy.	The	 reason	 for	 this	
is	 considered	 to	be	 the	one	 -	 to	 -	 In	career	counseling	
and	information	gathering,	dance	and	music	were	higher	
than	 design.14	 supports	 the	 results	 of	 this	 study	 by	
showing	that	self-evaluation,	job	information	gathering,	
goal	 setting,	 future	 planning	 and	 problem	 solving	 are	
high	 in	 career	 decision-making	 efficacy	 according	 to	
career	guidance	of	college	students	majoring	in	dance.	

In	the	gender,	female	counseling	was	higher	than	male	
counseling.15	supports	 the	results	of	 this	study	because	
it	suggests	that	female	students	tend	to	participate	more	
actively	 in	 career	 selection	 process	 and	 compromise	
desire	and	reality	in	career	choice	than	boys.

Difference	in	career	preparation	behavior	according	
to	degree	of	undergraduate	students	in	art	major

As	shown	in	Table	3,	 there	is	a	difference	in	career	
preparation	behavior	according	to	the	degree	of	recognition	
of	major	in	undergraduate	students	in	art	major.	As	shown	
in	Table	6,	in	the	career	counseling,	people	who	are	highly	



Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9         507      

satisfied	with	the	major	(M	=	3.99)	are	higher,	and	those	who	are	highly	satisfied	with	the	major	in	the	information	
gathering	(M	=	2.91)	are	higher.	Those	(M	=	4.01)	who	recognized	that	career	counseling	would	be	more	positive	in	the	
future	while	those	(M	=	2.73)	who	perceived	to	be	more	positive	in	information	gathering.

Table Ⅲ: Difference in Career Preparation Behavior According to Recognition Degree of Major

Variable Characteristic Frequency
Career Counselling Information Gathering

M SD M SD

Major	
satisfaction

Very	Unsatisfied(a) 13 3.65 1.21 2.35 1.13
Unsatisfied(b) 34 3.54 .88 2.34 .73
Average(c) 149 3.58 .85 2.50 .83
Satisfied(d) 135 3.91 .75 2.66 .86

Very	Satisfied(e) 36 3.99 .90 2.91 .90
F	Value 4.064 2.923

Significance .003* .021*
Scheffe e,d,>c,a,b e>a,b,c,d

Future	Major	
Prospect

Posive	Ahead(a) 4.01 .73 2.73 .91
Equal	as	Present(b) 	3.63 .88 2.49  .78
Worse	than	Now(c) 	3.32 .85 2.58 	.83
Major	or	relevant	job	
may	disappear(d) 3.13 .98	 1.96 .92

F	value 11.916 4.355
Significance .000*** .005*
Scheffe a>b,c,d a>d

***P<.001,**p<.01,*P<.05	

As	a	result	of	difference	in	career	preparation	behavior	
according	 to	 the	 recognition	 of	major	 in	 undergraduate	
students	in	art	major,	it	was	found	that	career	counseling	
and	 information	 gathering	were	 higher	 than	 those	 who	
were	very	satisfied	or	satisfied	with	major.

Upon	 examination	 of	 research	 upon	 influence	
relationship	of	major	satisfaction	with	career	preparation	
behavior,	 In	 the	 study	 of	 Back	 KH.	 and	 Yoo	 KH.4 
on	 college	 students	 who	 majored	 in	 majors,	 major	
satisfaction	 was	 found	 to	 have	 a	 significant	 effect	 on	
career	 preparation	 behavior.	 In	 particular,	 this	 study	
explained	 that	 the	 career	preparation	behavior	 is	more	
faithful	when	the	majors	match	with	the	aptitude.	Song,	
Y.	 J.	 and	 Cho,	 K.	 P.6	 analyzed	 the	 effects	 of	 college	
students’	 satisfaction	 and	 commitment	 on	 career	
decision	 self-efficacy	 and	 career	 preparation	 behavior	
in	four-year	college	students	in	Busan.	Among	the	sub-
factors	 of	 major	 satisfaction,	 general	 satisfaction	 and	
perceived	satisfaction	were	positively	 related	 to	career	
preparation	 behavior	 of	 college	 students.	 Hwang,	 J.	
H.8	 found	that	 the	higher	 the	satisfaction	level	of	class	
satisfaction,	 the	 higher	 the	 preparation	 behaviors	 such	

as	 employment-related	 counseling,	 study,	 and	 other	
certification	 acquisition.	The	 higher	 the	 satisfaction	 of	
social	awareness,	the	higher	the	preliminary	preparatory	
activities	 such	 as	 the	 acquisition	 of	 foreign	 language	
related	 qualifications	 and	 the	 experience	 of	 interested	
companies.	 Several	 literature	 proved	 that	 recognition	
degree	of	major	has	an	impact	upon	career	preparation	
behavior	of	undergraduate	students.

	Relationship	between	parent	and	teachers’	support	
of	 autonomy	 and	 career	 preparation	 behavior	 of	
undergraduate	students	in	art	major

The	results	of	 the	correlation	analysis	between	the	
study	variables	 set	 in	 this	 study	are	 shown	 in	Table	4.	
Correlation	 analysis	 between	 Variables	 analyzes	 the	
relationship	 between	 Variables.	 That	 is,	 it	 examines	
how	different	Variables	change	as	one	Variable	changes	
(meaning	 that	 the	 two	 Variables	 change	 together	 at	
the	same	time).	As	shown	in	Table	4,	 there	are	mostly	
static	 correlations	 among	 the	 four	 variables	 set	 in	 this	
study,	but	there	is	no	correlation	only	with	the	parent’s	
autonomy	support	and	information	gathering.
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Table Ⅳ: Correlation Analysis between Variables

Parent’s Autonomy 
Support

Teacher’s 
Autonomy Support Career Counselling Information 

Gathering
1.Parent’s	

Autonomy	Support 1

2.Teacher’s	
Autonomy	Support .304*** 1

3.Career	
Counselling .344*** .162* 1

4.Information	
Gathering -.002 .161* .248*** 1

***P<.001,**p<.01,*P<.05	

The	results	of	multiple	regression	analysis	on	the	impact	of	parents	and	teachers’	support	of	autonomy	and	career	
preparation	behavior	on	sub-domian	variables	are	shown	in	Table	5	and	Table	6.

Table	 5	 shows	 the	 results	 of	multiple	 regression	 analysis	 of	 parents	 and	 teachers’	 support	 of	 autonomy	 and	
career	counseling.	The	autonomy	support	of	parent’s	(β	=	.325)	was	found	to	have	a	statistically	significant	effect	
on	the	career	counseling	among	the	sub	variables	of	career	preparation	behavior.	Teachers’	autonomy	support	was	
discovered	that	it	has	no	impact	on	career	counseling.	The	total	explanatory	power	of	explaining	parents	and	teachers’	
support	of	autonomy	was	12.2%.

Table Ⅴ: Multiple Regression Analysis of Parents and Teachers’ Support of Autonomy and Career Counseling

Divison B SE β t P
(constant	number) 1.952 .270 7.230 .000

Parent’s	Autonomy	Support .390 .062 .325 6.303 .000
Teacher’s	Autonomy	Support .075 .062 .063 1.221 .223

F=25.283,	R=	.349,	R2=	.122	*P<.05	***P<.001
***P<.001,**p<.01,*P<.05	

Table	 6	 shows	 the	 results	 of	multiple	 regression	 analysis	 of	 parents	 and	 teachers’	 support	 of	 autonomy	 and	
information	gathering.	The	autonomy	support	of	teachers	(β	=	.178)	was	found	to	have	a	statistically	significant	effect	
on	the	information	gathering	among	the	sub	variables	of	career	preparation	behavior.	The	information	gathering	was	
analyzed	to	show	the	explanatory	power	of	total	explanatory	power	2.9%	explaining	parents	and	teachers’	support	
of	autonomy.

Table Ⅵ: Multiple Regression Analysis of Parents and Teachers’ Support of Autonomy and Information Gathering

Division B SE β t P
(Constant	Number) 2.140 .285 7.497 .000

Parent’s	Autonomy	Support -.068 .065 -.056 -1.033 .303
Teacher’s	Autonomy	Support .213 .065 .178 3.277 .001

F=5.369,	R=	.169,	R2=	.029	*P<.05	***P<.001
***P<.001,**p<.01,*P<.05	

Parents	and	teachers’	support	of	autonomy	influenced	in	career	counseling,	and	autonomy	support	in	information	
gathering.16	Reported	that	the	higher	the	autonomy	support	of	the	parents,	the	more	the	basic	psychological	desire	
tended	to	increase.	Therefore,	it	seems	to	have	influenced	career	counseling.	Oh	SC.16	showed	that	teachers	‘autonomy	
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support	 was	 statistically	 significant	 in	 both	 basic	
psychological	needs	and	career	decision.	The	tendency	
of	basic	psychological	 desire	 and	 career	decision	 self-
efficacy	 increased	 as	 teachers’	 autonomy	 support	 was	
reported	to	be	higher.	This	partially	supports	the	results	
of	this	study.	Therefore,	the	degree	of	awareness	of	the	
major	 and	parents	 ‘and	 teachers’	 support	 of	 autonomy	
seems	to	be	related	to	career	preparation	behavior.

CONCLUSION

The	 purpose	 of	 this	 study	 was	 to	 investigate	 the	
degree	of	recognition	of	major	in	undergraduate	students	
in	art	major	and	the	effect	of	parents	and	teachers’	support	
of	autonomy	on	career	preparation	behavior	 In	order	 to	
accomplish	the	purpose	of	this	study,	this	study	selected	
the	undergraduate	students	in	art	major	as	the	population,	
and	collected	a	total	of	367	students,	including	122	major	
in	dance,	87	major	in	music	major	and	158	major	in	design	
major.	In	order	to	solve	the	research	problems,	exploratory	
factor	 analysis	 and	 correlation	 analysis	were	performed	
using	the	SPSS	Ver20.0	statistical	program,	followed	by	
one-way	ANOVA,	t-test,	and	multiple	regression	analysis	
As	a	 result,	first,	 the	difference	of	parents	and	 teachers’	
support	 of	 autonomy	 and	 career	 preparation	 behavior	
according	to	the	personal	characteristics	of	undergraduate	
students	 in	 art	 major	 showed	 that	 musical	 department	
was	 higher	 than	 dance	 and	design	 department	 in	major	
satisfaction	 and	 teacher	 autonomy.	 In	 career	 counseling	
and	information	gathering,	dance	and	music	were	higher	
than	design.	In	the	gender,	female	counseling	was	higher	
than	male	counseling.	There	was	no	difference	between	
family	 average	 income	 and	 mother	 ‘s	 education	 level.	
Second,	 as	 a	 result	 of	 difference	 in	 career	 preparation	
behavior	 according	 to	 the	 recognition	 of	 major	 in	
undergraduate	 students	 in	 art	 major,	 it	 was	 found	 that	
career	counseling	and	information	gathering	were	higher	
than	those	who	were	very	satisfied	or	satisfied	with	major.	
Third,	parents	and	 teachers’	support	of	autonomy	had	a	
positive	 effect	 on	 parental	 autonomy	 support	 in	 career	
counseling,	career	counseling,	and	autonomy	support	 in	
information	gathering.

The	results	of	this	study	are	summarized	to	provide	
some	implications	for	further	study.

First,	 this	 research	 is	 limited	 to	music,	dance,	 and	
design,	but	 it	 is	preceded	by	 research	 that	can	provide	
information	necessary	for	various	new	arts	occupations	
and	employment.	The	expectation	for	career	preparation	

behavior	of	college	students	in	arts	major	is	expected	to	
increase	more.

Second,	in	this	study,	only	the	parents	and	teachers’	
support	 of	 autonomy,	 career	 recognition,	 and	 career	
preparation	 behavior	 were	 examined.	 Therefore,	 it	 is	
expected	that	more	valuable	follow-up	research	will	be	
made	 if	 the	research	 is	carried	out	considering	various	
variables.

Thirdly,	 it	 is	 necessary	 to	 try	 the	 possibility	 of	
applying	 the	 research	 method	 considering	 various	
possibilities.	 In	other	words,	 it	 is	desirable	 to	measure	
counseling	 considering	 the	 personal	 characteristics	 of	
the	 career	 preparation	 behavior	 and	 classification	 of	
counseling	contents.
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ABSTRACT

This	 study	 was	 attempted	 to	 provide	 the	 basic	 data	 for	 improving	 the	 clinical	 practice	 education	 by	
identifying	 the	 degree	 of	 the	 teaching	 efficacy	 of	 nurses	 perceived	 by	 nursing	 students.	This	 study	was	
conducted	for	92	nursing	students	in	the	4th	grade	who	had	an	experience	of	clinical	practice	among	those	
who	were	in	nursing	department	located	in	M	city.	The	data	collection	was	done	from	Apr	15,	2017	to	Apr	
30,	2017.	The	collected	data	was	analyzed	using	SPSS	Program.	As	a	result,	the	teaching	efficacy	of	nurses	
perceived	by	study	subjects	was	average	rating	3.81±0.62	out	of	5.	Of	the	total	21	questions,	‘2,	a	nurse	has	
much	experience	and	knowledge	related	with	major	field’	was	4.04±0.82,	which	was	highest,	‘20,	a	nurse	
positively	instructs	the	course	of	students’	was	3.63±0.87,	which	was	lowest.
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INTRODUCTION

Professional	 nursing	 is	 a	 practical	 study	 which	 is	
applied	to	a	nursing	field	based	on	the	theoretical	nursing	
knowledge,1	and	it	can	be	said	that	nursing	education	is	
a	process	that	nursing	students	acquire	every	theoretical	
knowledge	 which	 is	 necessary	 to	 perform	 the	 role	
of	 nurses,	 explore	 the	 methods	 to	 apply	 the	 acquired	
knowledge	 to	 the	actual	nursing	 situation,	 and	acquire	
the	practical	skills	through	clinical	practice.2	Especially,	
clinical	 practice	 is	 the	 element	 which	 is	 essential	 to	
nursing	education	along	with	 theory,3	and	 through	 this	
clinical	 practice,	 nursing	 students	 experience	 various	
nursing	fields,	and	prepare	for	performing	a	role	which	
meets	 the	 social	 interest	 and	 demand	 on	 health.4 That 
is,	 as	 a	 key	 element	 of	 nursing	 education,	 clinical	
practice	education	comes	to	play	a	decisive	role	which	
evolves	the	nursing	students	so	that	they	can	exert	their	
capabilities	 as	 a	 professional	 nurse	who	 possesses	 the	
effective	 practical	 ability.5	 However,	 there	 are	 reports	
that	 even	 though	 nursing	 students	 accomplished	 high	

learning	 outcomes	 in	 clinical	 practice,	 the	 nurses	who	
recently	graduated	are	not	excellent	at	practice,6	and	that	
nurses	who	mostly	graduate	from	a	nursing	department	
are	 insufficient	 in	 medical,	 surgical	 technology,	 and	
knowledge,	which	refers	to	that	there	is	a	gap	between	
theory	 and	 practice	 in	 the	 nursing	 education	 process.7 
Therefore,	in	the	clinical	field,	it	is	in	the	actual	situation	
where	education	must	be	conducted	by	investing	much	
time	 and	 expense	 so	 that	 a	 new	 nurse	 can	 work	 as	 a	
professional	one.8	In	this	situation,	it	was	revealed	that	
the	problems	of	clinical	practice	education,	that	is,	those	
in	terms	of	clinical	practice	field	instructors	and	clinical	
nurses	were	 the	 lack	 of	 qualities	 as	 clinical	 education	
instructors,	 that	of	educator	workforce,	 that	of	 the	role	
model	which	is	suitable	to	nursing	students,	and	that	of	
educational	understanding	of	a	practice	field.9

Nursing	 education	 institution	 must	 make	 various	
efforts	 so	 that	 students	 can	 adapt	 themselves	 to	 the	
practice	which	is	required	in	a	clinical	field.	Especially,	
by	involving	nursing	students	in	“realistic	nursing	work”	
where	 the	 critical	 thinking	 ability	 may	 be	 applied	 in	
various	clinical	situations,	it	is	important	to	make	them	
as	skilled	nursing	personnel.10

The	 clinical	 field	 plays	 an	 important	 role	 in	
the	 learning	 of	 nursing	 students	 and	 if	 the	 effective	
evidence-based	 practice	 education	 is	 conducted	 in	 the	
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practice-based	study,	the	direct	nursing	guidance	of	field	
instructors	such	as	a	head	nurse	and	a	general-duty	nurse	
is	 necessarily	 required,	 and	 the	 clinical	 knowledge,	
communication	 and	 feedback	 technology	 of	 a	 ward	
nurse	may	have	a	positive	effect	on	the	quality	learning	
of	students.11

If	 practice	 education	 which	 can	 connect	 theory	
and	 practice	 is	 conducted,	 there	 must	 be	 a	 positive	
participation	of	clinical	practice	field	instructors	and	to	
improve	 the	 quality	 of	 clinical	 practice	 education,	 the	
capability	and	contribution	of	the	nurses	who	are	playing	
a	 role	 of	 a	 practice	 instructor	 at	 the	 clinical	 field	 are	
necessary.12

While	doing	clinical	practice,	the	nursing	students	in	
Korea	do	not	experience	nursing	directly	and	sufficiently,	
and	 the	 personnel	 who	 mainly	 guide	 student	 practice	
was	a	head	nurse	among	practice	instruction	personnel,	
however,	 there	 have	 been	 many	 opinions	 that	 as	 a	
student	practice	instructor,	a	field	nurse	is	more	desirable	
than	a	head.13	In	the	case	of	clinical	education	by	a	head	
nurse,	he	or	she	must	bear	the	dual	burden	of	instructing	
the	practice	of	students	who	are	commissioned	as	well	
as	perform	a	role	and	responsibility	as	a	manager	of	a	
ward	 and	 be	 lack	 in	 practice	 instruction	 time,	 so	 it	 is	
reality	 that	 the	 systematic	 and	 consistent	 education	 is	
not	conducted.

The	 teaching	 efficacy	 of	 a	 teacher	 can	 affect	 the	
academic	achievement	of	a	learner,	and	when	a	teacher	
is	one	whose	teaching	efficacy	is	high,	he	or	she	plays	
the	educational	 role	well,14	As	 the	 teaching	efficacy	of	
a	 teacher	 has	 a	 positive	 effect	 on	 the	 satisfaction	 and	
learning	 ability	 of	 a	 student,15	 it	 is	 necessary	 to	 grasp	
whether	a	nurse	plays	a	role	which	is	suitable	to	clinical	
practice	 education	 by	measuring	 the	 teaching	 efficacy	
of	 a	 nurse	 perceived	 by	 nursing	 students.	 Therefore,	
this	 study	was	 attempted	 to	 provide	 the	basic	 data	 for	
improving	the	clinical	practice	education	by	identifying	
the	degree	of	the	teaching	efficacy	of	nurses	perceived	
by	nursing	students.

MATERIALS AND METHOD

 A. Study Design:	This	study	which	was	conducted	
for	nursing	students	is	a	descriptive	survey	study	
for	identifying	the	degree	of	the	teaching	efficacy	
of	nurses	perceived	by	nursing	students.

 B. Study Subjects:	The	subjects	of	this	study	were	
92	nursing	students	in	the	4th	grade	who	had	an	
experience	of	clinical	practice	among	those	who	
were	in	nursing	department	located	in	M	city.

 C. Study Tool:	For	a	measuring	tool	of	the	teaching	
efficacy	of	nurses	perceived,	the	tool	developed	by	
Hwang	E.	Y.(2006)	was	revised	and	complemented	
for	 nursing	 students	 and	 then	 used.	 The	 scale	
consists	of	3	sub-factors	with	a	 total	of	21	items,	
which	 are	 8	 items	 on	 confidence	 in	 knowledge	
related	 to	 their	major,	6	 items	on	control	of	class	
strategy,	and	7	items	on	leadership	of	students.	In	
this	study,	the	Cronbach’s	α	was	.97.Likert	5	points	
scale	was	 used,	which	means	 that	 the	 higher	 the	
score	is,	the	higher	the	teaching	efficacy	perceived	
is.	In	this	study,	Cronbach’s	a=	.97.

 D. Data Collection Method:	The	data	collection	was	
done	from	Apr	15,	2017	to	Apr	30,	2017.	For	data	
collection	 method,	 a	 researcher	 visited	 subjects	
and	explained	the	purpose	and	method	of	study	to	
them.	After	distributing	the	questionnaire	to	those	
who	 agreed	 to	 participate	 in	 it	 and	 explaining	
precautions	 and	 how	 to	 respond	 to	 them,	 this	
survey	 was	 conducted.	 Before	 collecting	 the	
data,	 the	 study	purpose	 and	confidentiality	were	
explained	to	all	 the	subjects	and	that	this	survey	
will	 not	 be	 used	 for	 other	 purposes	 other	 than	
research	was	done	to	them	according	to	research	
ethics,	 and	 then	 only	 those	 who	 agreed	 to	 that	
participated	in	the	survey.

 E. Data Analysis Method:	 The	 collected	 data	
were	 analyzed	 by	 using	 SPSS	 21.0	 Program.	
The	 participants’	 general	 characteristics	 were	
expressed	 as	 numbers	 and	 percentages,	 and	 the	
degree	 of	 teaching	 efficacy	 of	 nurses	 perceived	
were	expressed	as	means	and	standard	deviations.

RESULTS AND DISCUSSION

The	 general	 characteristics	 of	 the	 subjects	 of	 this	
study	are	like	[Table	1].	The	participants	were	over	22	
were	67(72.8%),	the	average	age	was	22.34±2.66	years,	
and	for	gender,	 there	were	80	females(87.0%),	and	for	
the	 question	 of	 satisfaction	 with	 nursing	 major,	 those	
who	responded,	‘satisfied’	were	46(50.0%),	which	was	
highest.	 For	 that	 of	 motivation	 for	 seeking	 admission	
of	 nursing	 department,	 those	 who	 responded,	 ‘high	
employment	 rate	 after	 graduation’	 were	 47(51.1%),	
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followed	by	25(27.2%)	who	responded	‘with	aptitude	and	hobbies’,	for	that	of	clinical	practice	period,	those	who	
were	over	6	months	were	73(79.35%),	and	for	that	of	the	type	of	clinical	practice	location,	those	who	responded,	
‘university	hospital’	were	80(87.0%),	which	was	highest.	[Table	1].

Table 1: General Characteristics (N = 92)
Variables Categories N (%) or M ±SD

Age(year)
≤22 67	(72.8)
≥23 25	(27.2)

22.34±2.66

Gender
Male 12	(13.0)
Female 80	(87.0)

Satisfaction	with	nursing	major

Very	dissatisfied 0	(0.0)
Dissatisfied 2	(2.2)
Moderate 30	(32.6)
Satisfied 46	(50.0)

Very	Satisfied 14	(15.2)

Motivation	for	seeking	admission

High	school	grade 5	(5.4)
Aptitude/interest 25	(27.2)

High	employment	rate 47	(51.1)
Inducement 12	(13.0)
Others 3	(3.3)

Clinical	practice	period
(months)

≤6 19	(20.7)
≥6 73	(79.3)

Type	of	Clinical	practice	location
(multiple	answers)

Advanced	General	Hospital 18	(19.6)
University	Hospital 80	(87.0)
General	Hospital 41	(44.6)

Hospital 10	(10.9)
Specialized	Hospital 8	(8.7)

The	 degree	 of	 the	 teaching	 efficacy	 of	 nurses	 perceived	 by	 nursing	 students	 is	 like	 [Table	 2].	The	 teaching	
efficacy	 of	 nurses	 perceived	 by	 study	 subjects	was	 average	 rating	 3.81±	 0.62	 out	 of	 5,	 and	 for	 sub-factors,	 the	
confidence	 in	major	 knowledge	was	 3.90±0.61,	 followed	 by	 the	 controlling	 sense	 for	 class	 strategy(3.79±0.68),	
and	leadership	for	students	(3.72	±	0.73).	Of	the	total	21	questions,	‘2,	a	nurse	has	much	experience	and	knowledge	
related	with	major	field’	was	4.04±0.82,	which	was	highest,	‘20,	a	nurse	positively	instructs	the	course	of	students’	
was	3.63±0.87,	which	was	lowest.

Table Ⅱ: Degree of Teaching Efficacy of Nurses Perceived by Nursing Students
(N = 92)

Variables Range M ± SD
Confidence	in	Major	Knowledge	(No	1	~	8) 2.25	~	5.00 3.90	±	0.61

1.	A	nurse	has	confidence	in	teaching	method	for	teaching	majors.	 2	~	5 3.68	±	0.68
2.	A	nurse	has	much	experience	and	knowledge	related	with	major	field. 2	~	5 4.04	±	0.82
3.	A	nurse	has	a	clear	philosophy	on	the	major.	 2	~	5 3.79	±	0.81
4.	A	nurse	is	clearly	recognizing	the	learning	objectives	of	the	majors	which	he	or	
she	is	responsible	for.	 2	~	5 3.90	±	0.68
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5.	A	nurse	has	a	firm	belief	on	the	importance	of	major	course 2	~	5 3.99	±	0.72
6.	A	nurse	has	belief	that	the	major	knowledge	that	he	or	she	has	is	right.	 2	~	5 3.87	±	0.73
7.	A	nurse	clearly	knows	why	he	or	she	teaches	major	knowledge	to	students.	 2	~	5 4.03	±	0.76
8.	A	nurse	exactly	understands	the	contents	and	application	area	of	major	knowledge.	 2	~	5 3.92	±	0.68
Controlling	Sense	for	Class	Strategy	(No	9	~	14) 2.00	~	5.00 3.79	±	0.68
9.	A	nurse	can	properly	control	the	practice	level	not	to	lose	consensus	with	a	student.	 2	~	5 3.77	±	0.81
10.	A	nurse	establishes	the	teaching	strategy	appropriate	for	practice	goal. 2	~	5 3.76	±	0.75
11.	A	nurse	establishes	the	suitable	practice	goals	considering	the	current	knowledge	
level	of	students 2	~	5 3.91	±	0.67

12.	A	nurse	designs	the	practice	to	interact	with	students. 2	~	5 3.76	±	0.82
13.	A	nurse	controls	practice	atmosphere	well.	 2	~	5 3.83	±	0.81
14.	A	nurse	proceeds	 the	practice	with	ample	 time	by	managing	 the	practice	 time	
efficiently. 2	~	5 3.72	±	0.76

Leadership	for	Students	(No	15	~	21) 2.00	~	5.00 3.72	±	0.73
15.	A	nurse	loves	and	is	willing	to	help	students.	 2	~	5 3.73	±	0.87
16.	A	nurse	makes	the	students	have	confidence	in	a	major.	 2	~	5 3.87	±	0.84
17.	A	nurse	praises	and	encourages	the	students	a	lot.	 1	~	5 3.66	±	0.89
18.	A	nurse	instructs	the	students	to	have	a	positive	and	active	attitude.	 1	~	5 3.73	±	0.83
19.	A	nurse	treats	the	students	sincerely. 2	~	5 3.70	±	0.85
20.	A	nurse	instructs	the	course	of	students	actively. 2	~	5 3.63	±	0.87
21.	A	nurse	presents	the	vision	for	the	future	of	students.	 2	~	5 3.71	±	0.82

The	Teaching	Efficacy	of	Nurses	Perceived	(No	1	~		21) 2.10	~	5.00 3.81	±	0.62

In	this	study,	the	degree	of	the	teaching	efficacy	of	
nurses	which	nursing	students	perceived	was	examined,	
and	its	main	results	are	discussed	as	follows.

First,	 the	 teaching	 efficacy	 of	 nurses	 perceived	
was	average	rating	3.81	out	of	5,	which	means	that	it	is	
perceived	more	than	average.	As	there	are	no	preceding	
studies	which	measured	the	teaching	efficacy	of	nurses	
perceived	by	nursing	students,	it	is	difficult	to	compare	
with	 them	 directly.	 However,	 it	 is	 thought	 that	 the	
reasons	 why	 this	 result	 emerged	 are	 as	 follows:	 most	
of	the	clinical	practice	of	nursing	students	is	conducted	
at	 university	 hospitals,	 and	 in	 the	 case	 of	 them,	 they	
have	much	interest	in	the	practice	education	of	nursing	
students	 in	 terms	of	securing	personnel	and	promoting	
a	hospital.	Examining	by	sub-factors,	the	confidence	in	
major	knowledge	was	highest,	while	the	leadership	for	
students	was	lowest.

As	there	are	no	preceding	studies	which	measured	
the	 teaching	 efficacy	 of	 nurses	 perceived	 by	 nursing	
students,	 it	 is	 difficult	 to	 compare	 with	 them	 directly.	
However,	what	 is	 noticeable	 in	 this	 result,	 the	 clinical	
environment	 of	 the	 nursing	 students	 who	 would	 be	 a	

nurse	 in	 the	 future	 is	 largely	 affected	 by	 the	 belief	 of	
a	professor,16	 and	as	 the	positive	 feedback	 through	 the	
interest,	 task	 and	 questions	 can	 be	 a	 good	 role	model	
when	nursing	students	adapt	as	a	nurse,	it	is	considered	
that	the	measures	to	improve	the	leadership	for	students	
among	 the	 teaching	 efficacy	 of	 nurses	 which	 nursing	
students	perceived	must	be	prepared.17

That	is,	while	doing	clinical	practice,	by	recognizing	
the	 students	 as	 the	 peer	 of	 the	 future	 rather	 than	 as	 a	
student	which	must	be	instructed,	it	is	considered	that	it	
will	be	helpful	to	instruct	them	so	that	they	can	have	a	
positive	attitude	on	the	clinical	practice	by	praising	and	
encouraging	 even	 their	 trivial	work	with	 affection	 and	
concern,	to	provide	an	opportunity	for	them	to	acquire	
the	 professional	 knowledge	 as	 a	 senior	 sometimes,	 to	
present	a	vision	for	nursing,	and	to	instruct	them	so	that	
they	may	form	a	right	view	of	profession.

CONCLUSION

In	 conclusion,	 through	 the	 development	 of	 a	
teaching	program	on	a	teacher	role	and	teaching	method,	
it	is	necessary	to	improve	the	efficacy	of	nurses,	and	it	
is	 thought	 that	 to	 provide	 this	 teaching	 development	
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program	 can	 provide	 a	 high	 quality	 clinical	 practice	
environment	and	an	opportunity	to	possess	the	knowledge	
and	character	as	a	prospective	nurse	for	nursing	students	
as	well	 as	 improve	 the	 teaching	 efficacy	of	 the	nurses	
who	conduct	the	clinical	practice	instruction.
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Science	University
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ABSTRACT

Appropriate	infection	control	program	is	critical	to	health	college	students	performing	on-site	clinical	practice	
at	medical	institutions.	The	aim	was	to	investigate	the	awareness	and	performance	of	standard	precautions	
of	health	college	students	in	relation	to	on-site	clinical	practice.	A	self-report	survey	was	conducted	with	
236	health	 college	 students	who	had	undergone	on-site	 clinical	 practice.	The	questionnaire	 consisted	of	
questions	 regarding	 the	on-site	clinical	practice-related	experiences	of	 the	 subjects	and	 infection	control	
precautions.	 Scores	 for	 infection	 control	 awareness	 and	 performance	were	 highest	 in	 subjects	 from	 the	
department	of	nursing.	The	ratio	of	subjects	having	an	experience	of	being	wounded	by	a	syringe	needle	
or	a	sharp	device	during	the	on-site	clinical	practice	was	highest,	at	61.6%,	among	the	subjects	from	the	
department	of	dental	hygiene,	but	the	score	for	infection	control	performance	was	lowest	in	subjects	from	the	
department	of	dental	hygiene.	The	ratio	of	subjects	who	reported	the	experience	of	undergoing	an	infection	
control	education	was	78.2%.	The	experience	of	an	infection	control	education	has	an	effect	on	the	infection	
control	awareness	and	performance	of	health	college	students.	An	effective	education	program	needs	to	be	
developed	and	provided	for	health	college	students.
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INTRODUCTION

With	 the	 increasing	 interest	 in	 the	 spread	 of	 new	
infectious	 diseases	 and	 disease	 control	 at	 medical	
institutions,	efforts	have	been	made	to	prevent	the	local	
propagation	of	hospital-acquired	infection	and	spread	of	
infectious	diseases.	Appropriate	elements	of	an	infection	
control	 program	 as	well	 as	 its	 implementation	 are	 not	
only	necessary	 for	medical	employees	but	also	critical	
to	 health	 college	 students	 performing	 on-site	 clinical	
practice	at	medical	institution1.

Health	 college	 students	 make	 direct	 or	 indirect	
contact	with	patients	when	interviewing	these	individuals	
and	practicing	treatment-related	skills,	and	the	attitudes	

and	knowledge	obtained	in	the	college	years	regarding	
infection	 control	may	 have	 an	 effect	 on	 students	 even	
after	 they	 become	 healthcare	 professionals.	Therefore,	
health	 college	 students	 require	 infection	 prevention	
education	 of	 a	 degree	 equal	 to	 or	 higher	 than	 that	 of	
current	 healthcare	 employees.	 Hence,	 an	 effective	
strategy	 should	 be	 developed	 to	 improve	 the	 infection	
control	 awareness	 and	 performance	 of	 health	 college	
students.	Since	the	implementation	of	infection	control	
during	on-site	clinical	practice	 is	absolutely	dependent	
on	 the	 infection	 control	 program	 of	 the	 training	
institution,	studies	should	be	conducted	to	evaluate	the	
infection	control	awareness	and	performance	of	health	
college	students	at	actual	practice	sites.

Most	previous	studies	on	infection	control	examined	
the	 infection	 control	 awareness	 and	 performance	 of	
hospital	 employees,	 as	 well	 as	 the	 infection	 control	
implemented	 by	 medical	 institutions2,3.4..	 The	 studies	
performed	 with	 health	 college	 students	 include	 those	
focused	 on	 specific	 diseases	 relevant	 to	 students’	
individual	 majors,	 5,6	 and	 those	 conducted	 on	 the	
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awareness	 and	 application	 of	 standard	 precautions7 

,8.	 However,	 almost	 no	 systematic	 studies	 have	
been	 conducted	 on	 infection	 control	 awareness	 and	
performance	 with	 health	 college	 students	 at	 on-site	
practice	 institutions.	The	aim	of	 the	present	 study	was	
to	 investigate	 the	 infection	 control	 experiences	 and	
the	 awareness	 and	 application	 of	 standard	 precautions	
of	health	college	students	in	relation	to	on-site	clinical	
practice,	in	order	to	provide	the	fundamental	data	needed	
to	establish	an	infection	control	education	program	for	
on-site	clinical	practice	education.

MATERIALS AND METHOD

 A. Study subjects:	The	present	study	was	performed	
with	 236	 health	 college	 students	 of	 a	 university	
located	 in	 C	 city,	 the	 minors	 and	 seniors	
(departments	 of	 nursing,	 emergency	 service,	
and	 dental	 hygiene)	 who	 had	 undergone	 on-
site	 clinical	 practice.	 A	 self-report	 survey	 was	
conducted	in	November,	2016.

 B. Research variables:	The	questionnaire	consisted	of	
questions	regarding	the	on-site	clinical	practice	and	
infection-related	 experiences	 of	 the	 subjects.	The	
questionnaire	was	prepared	by	partially	modifying	
the	 questions	 used	 by	 Kim	 et	 al7	 to	 Investigate	
infection	control	awareness	and	performance.

 C. Data analysis:	All	data	were	treated	electronically	
and	analyzed	using	SPSS	20.0	software.	The	scores	
for	 the	 infection	 control	 precautions	 awareness	
and	performance	were	expressed	on	the	basis	of	a	
maximum	of	100	points	for	each	evaluation	item.	
The	differences	in	the	scores	among	the	majors	of	
the	 subjects	were	 tested	 using	 one-way	 analysis	
of	variance	(ANOVA),	and	the	post-hot	test	was	
performed	 with	 the	 Student-Newman-Keuls	
(SNK)	method.	A	paired	t-test	was	performed	to	
analyze	the	effect	of	the	majors	of	the	subjects	on	
the	 infection	 control	 precautions	 awareness	 and	

performance.	To	verify	the	factors	to	the	infection	
control	 precautions	 awareness	 and	 performance	
of	the	individual	majors	of	the	subjects,	the	age,	
sex,	practice	period,	and	on-site	clinical	practice-
related	characteristics	were	corrected	and	analyzed	
by	multivariate	linear	regression.	The	significance	
level	was	set	to	be	0.05.

RESULTS AND DISCUSSION

The	 total	 number	 of	 subjects	 was	 234,	 including	
97	 subjects	 (41.5%)	 from	 the	 department	 of	 nursing,	
73	 subjects	 (31.2%)	 from	 the	 department	 of	 dental	
hygiene,	and	64	subjects	(27.4%)	from	the	department	of	
emergency	service.	The	infection	control	characteristics	
related	to	the	on-site	clinical	practice-related	experiences	
of	the	subjects	as	seen	in	Table	1.	The	ratio	of	subjects	
who	thought	that	infectious	diseases	could	be	prevented	
by	 observing	 the	 infection	 control	 precautions	 was	
highest	 in	 the	subjects	 from	the	department	of	nursing	
(97.9%)	and	lowest	in	the	subjects	from	the	department	
of	 emergency	 service	 (89.1%).	 The	 ratio	 of	 subjects	
who	had	the	experience	of	being	wounded	by	a	syringe	
needle	 or	 a	 sharp	 device	 during	 the	 on-site	 clinical	
practice	was	very	high,	at	61.6%,	 in	 the	subjects	 from	
the	department	of	dental	hygiene.	The	ratio	of	subjects	
who	 responded	 that	 the	 on-site	 clinical	 practice	
institution	 provided	protective	 gear	was	 highest	 in	 the	
subjects	 from	 the	 department	 of	 emergency	 service	
(84.4%)	and	lowest	in	the	subjects	from	the	department	
of	 dental	 hygiene	 (65.8%),	 indicating	 that	 protective	
gear	 is	 not	 appropriately	 provided	 at	 dental	 clinical	
practice	 institutions.	 The	 ratio	 of	 subjects	 who	 had	
experienced	 infection	 control	 education	 was	 highest	
in	 the	 subjects	 from	 the	 department	 of	 dental	 hygiene	
(90.4%)	and	lowest	in	the	subjects	from	the	department	
of	emergency	service	(67.2%).	In	addition,	the	period	of	
on-site	clinical	practice	was	15.5	weeks	for	the	subjects	
from	the	department	of	nursing	and	12.6	weeks	for	the	
subjects	from	the	department	of	dental	hygiene,	with	an	
average	of	14	weeks.

Table 1: Infection control characteristics related to clinical practice-related experiences of subjects

Item Total Dept. of 
nursing

Dept. of 
emergency service

Dept. of dental 
hygiene p*

Disease	prevention	
by	observance	of	
infection	control	
precautions

May	be	
prevented 211	(90.2) 95	(97.9) 57	(89.1) 59	(80.8)

0.001
May	not	be	
prevented 23	(9.8) 2	(2.1) 7	(10.9) 14	(19.2)
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Experience	of	being	
wounded	by	a	sharp	

device

Yes 65	(27.8) 7	(7.2) 13	(20.3) 45	(61.6)
<	0.001

No 169	(72.2) 90	(92.8) 51	(79.7) 28	(38.4)

Provided	with	
protective	gear	at	
clinical	practice	
institutions

Provided 181	(77.4) 79	(81.4) 54	(84.4) 48	(65.8)
0.015

Not	provided 53	(22.6) 18	(18.6) 10	(15.6) 25	(34.2)

Experience	of	
infection	control	

education

Yes 183	(78.2) 74	(76.3) 43	(67.2) 66	(90.4)
0.004

No 51	(21.8) 23	(23.7) 21	(32.8) 7	(9.6)

Period	of	on-site	
clinical	practice		

(weeks)**
14.00	±	
4.27

15.51	±	
3.84a 13.48	±	4.23b 12.55	±	4.27b <	0.001

*Chi-square	test
**Mean	±	standard	deviation	(SD),	tested	by	one-way	analysis	of	variance	(ANOVA)	for	the	comparison	between	majors.
abc	The	different	characters	show	statistically	significant	differences	between	major	groups.

Table	2	shows	the	differences	in	infection	control	awareness	and	performance	among	the	majors	of	the	subjects.	
The	scores	for	infection	control	awareness	and	performance	were	highest	in	subjects	from	the	department	of	nursing,	
at	95.9	points	and	95.8	points,	respectively.	The	score	for	infection	control	awareness	was	lowest,	at	88.6	points,	in	
subjects	from	the	department	of	emergency	service,	and	the	score	for	infection	control	performance	was	lowest,	at	
88.0	points,	in	subjects	from	the	department	of	dental	hygiene.

Subjects	from	the	department	of	nursing	showed	the	highest	awareness	in	all	the	sub-factors	of	infection	control,	
including	hand	hygiene,	personal	protective	gear,	respiratory	organ	etiquette,	and	safe	injection.	The	performance	
scores	were	highest	in	the	subjects	from	the	department	of	nursing	in	hand	hygiene,	personal	protective	gear,	and	
safe	injection,	while	the	score	was	highest	in	the	subjects	from	the	department	of	emergency	service	in	respiratory	
organ	etiquette.

Generally,	the	scores	of	the	subjects	for	infection	control	awareness	were	higher	than	those	for	performance.	
However,	 in	 the	 subjects	 from	 the	department	of	emergency	service,	 the	performance	 score	was	higher	 than	 the	
awareness	score.

Table 2: Difference in infection control awareness and performance between majors

Item Department Awareness p1 Practice p2 p3

Total
nursing 95.86	±	10.23a

0.014
95.77	±	10.46a

0.006
0.947

emergency	service 88.62	±	14.37b 95.97	±	20.35a 0.010
dental	hygiene 93.30	±	20.40a,b 87.98	±	20.76b 0.095

Hand	hygiene
nursing 94.43	±	8.30a

<	0.001
92.41	±	11.53a

<	0.001
0.369

emergency	service 87.67	±	13.24b 90.34	±	13.70a 0.002
dental	hygiene 89.14	±	10.30b 81.66	±	14.63b 0.004

Personal	
protective	gear

nursing 94.43	±	8.30a

<	0.001
92.41	±	11.53a

<	0.001
0.268

emergency	service 87.67	±	13.24b 90.34	±	13.70a 0.200
dental	hygiene 89.14	±	10.30b 81.66	±	14.63b <	0.001

Respiratory	
organ	etiquette

nursing 95.05	±	8.51a

<	0.001
87.37	±		16.56a

<	0.001
<	0.001

emergency	service 89.58	±	13.48b 90.24	±	13.63a 0.506
dental	hygiene 88.49	±	12.43b 75.32	±	17.99b <	0.001
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Conted…

Safe	injection
nursing 95.84	±	7.98a

0.001
94.97	±		9.27

0.564
0.595

emergency	service 89.94	±	12.77b 93.11	±	10.63 0.074
dental	hygiene 94.72	±	8.66a 94.71	±	10.85 0.784

p1	The	difference	in	infection	control	awareness	between	majors	of	subjects	was	calculated	with	one-way	analysis	
of	variance	(ANOVA).

p2	The	difference	 in	 infection	control	performance	between	majors	of	 subjects	was	calculated	with	one-way	
analysis	of	variance	(ANOVA).

p3	The	difference	between	infection	control	awareness	score	and	performance	score	of	the	subjects	was	calculated	
by	performing	a	paired	samples	t-test.

abc	The	different	characters	show	statistically	significant	differences	between	major	groups

To	verify	the	effect	of	the	on-site	clinical	practice	experience-related	characteristics	of	the	subjects	on	the	infection	
control	precautions	awareness	and	performance,	the	age,	sex,	practice	period,	and	on-site	clinical	practice-related	
characteristics	were		corrected,	and	multiple	linear	regression	analysis	was	performed	with	the	corrected	variables.	
Table	3	shows	the	results	of	this	analysis.	With	regard	to	the	subjects	from	the	department	of	nursing,	the	awareness	
of	 all	 of	 the	 sub-factors	of	 infection	 control	precautions	was	higher	 in	 the	 subjects	with	 experience	of	 infection	
control	education	than	in	those	without	this	experience.	The	performance	scores	for	respiratory	organ	etiquette	and	
safe	injection	were	higher	in	the	subjects	with	experience	of	an	infection	control	education	than	in	those	without	the	
experience	by	9.842	points	and	7.744	points,	respectively.	With	regard	to	subjects	from	the	department	of	emergency	
service,	the	awareness	scores	for	personal	protective	gear,	respiratory	organ	etiquette,	and	safe	injection	were	higher	
in	the	subjects	who	thought	that	infectious	diseases	could	be	prevented	by	observing	infection	control	precautions	
than	in	the	subjects	who	did	not	think	this.	The	performance	scores	for	all	the	infection	control	items	were	increased	
by	more	than	10	points	when	protective	gear	was	provided	by	the	on-site	clinical	practice	institutions.	With	regard	to	
the	subjects	from	the	department	of	dental	hygiene,	the	awareness	score	for	respiratory	organ	etiquette	was	higher	in	
the	subjects	with	experience	of	an	infection	control	education	than	in	those	without	the	experience	by	13.917	points.

Table 3: Effect of clinical practice experience-related characteristics of individual majors on infection control 
precautions awareness and performance

Infection control 
items Awareness

Nursing Emergency Service Dental Hygiene
Performance Awareness Performance Awareness Performance

Hand	hygiene

1 -1.037 -5.309 12.913 6.698 -1.573 2.007
2 -0.069 -0.339 -0.380 -2.042 0.128 -1.868
3 2.948 4.804 7.298 11.586 0.036 0.770
4 5.502 3.952 1.537 2.312 -2.904 6.267

Personal	
protective	gear

1 -2.262 -7.243 13.215 10.814 0.454 3.117
2 0.479 5.675 1.200 -6.775 0.030 3.791
3 -0.600 2.659 9.695 18.182 5.051 8.213
4 6.965 4.817 3.554 4.634 6.914 -4.952

Respiratory	
organ	etiquette

1 -7.562 -1.437 15.871 3.366 -0.969 -2.487
2 -0.097 3.286 -2.688 -2.339 -0.561 -0.179
3 3.027 2.793 7.653 17.872 1.592 8.932
4 4.505 9.842 -1.015 0.835 13.917 6.875

Safe	injection

1 -3.746 -3.227 11.656 5.787 3.218 -0.593
2 -0.397 0.019 0.813 -0.146 2.169 4.016
3 -0.620 -0.354 5.716 11.288 -1.554 1.093
4 6.380 7.744 2.507 4.739 -1.205 0.626
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1	Infectious	disease	may	be	prevented	by	observing	
precautions

2	Experience	of	being	wounded	by	a	sharp	device
3	Provided	with	protective	gear	at	clinical	practice	

institutions
4	Experience	of	infection	control	education
*The	value	presents	the	unstandardized	coefficients	

by	multivariable	linear	regression	adjusting	for	age,	sex,	
practice	 time,	 and	 contents	 of	 each	 infection	 control	
guideline.

**Bold	type	shows	p	<	0.05

The	ratio	of	subjects	who	reported	the	experience	of	
undergoing	 an	 infection	 control	 education	was	 78.2%,	
much	lower	than	the	ratio	(91.2%)	observed	in	the	study	
by	 Choi	 et	 al	 1.	 indicating	 that	 an	 effective	 infection	
control	 education	 program	 should	 be	 provided.	 The	
ratio	of	subjects	having	an	experience	of	being	wounded	
by	 a	 syringe	 needle	 or	 a	 sharp	 device	 during	 the	 on-
site	clinical	practice	was	highest,	at	61.6%,	among	the	
subjects	from	the	department	of	dental	hygiene,	but	the	
ratio	of	the	subjects	who	were	provided	with	protective	
gear	was	 low,	 at	 65.8%.	Yun	 et	 al.4.	 reported	 that	 the	
overall	management	system	of	a	hospital	has	a	greater	
effect	on	infection	control	than	the	personal	practice	rate.	
The	 results	 of	 the	 present	 study,	 related	 to	 the	 on-site	
clinical	practice	institutions	for	the	department	of	dental	
hygiene,	indicate	that	the	infection	control	level	of	dental	
institutions	should	be	improved.	Nam	et	al.	reported	that	
standardized	institution	policies	for	infection	prevention	
are	needed	 to	 intensify	 infection	prevention	actions	on	
the	part	 of	 students	 9.	Dental	 treatment	poses	 a	higher	
risk	of	 infection	 than	 the	 treatment	performed	 in	other	
departments,	owing	to	the	many	contamination	sources	
including	 sharp	 devices,	 aerosols,	 blood,	 saliva,	 and	
microorganisms.	 Hence,	 an	 appropriate	 protective	
system	should	be	prepared	for	dental	hygiene	students	in	
their	clinical	practice.

The	 scores	 for	 infection	 control	 awareness	 and	
performance	 were	 highest	 in	 the	 subjects	 from	 the	
department	 of	 nursing,	 at	 95.9	 points	 and	 95.8	 points,	
respectively.	This	result	 is	partially	consistent	with	 the	
result	 reported	by	Kim	et	 al.	 that	 the	 infection	control	
knowledge	score	for	patients	with	hepatitis	was	highest	
in	the	subjects	from	the	department	of	nursing	and	the	
infection	control	performance	score	was	highest	 in	 the	
subjects	 from	 the	 department	 of	 dental	 hygiene	 5.	 In	

the	subjects	from	the	department	of	emergency	service	
in	 the	present	 study,	 the	awareness	 score	 (88.6	points)	
was	lower	than	the	performance	score	(95.97	points),	a	
finding	that	contrasts	with	that	reported	by	Kim	et	al	7. 
Therefore,	the	theoretical	education	for	infection	control	
provided	 to	 the	 emergency	 service	 students	 should	 be	
intensified,	 and	 a	 clinical	 practice	 environment	 where	
standardized	 infection	 control	 may	 be	 observed	 and	
practiced	 should	 be	 provided	 to	 the	 students.	Oh	 et	 al	
reported	 that	 the	 patient	 safety	 and	 infection	 control	
practices	on	 the	part	 of	 the	 clinical	on-site	nurses	 that	
are	 observed	 by	 nursing	 students	 during	 the	 clinical	
practice	influence	the	confidence	in	and	the	performance	
of	patient	safety	nursing	of	the	nursing	students	10.

The	 results	 of	 the	 present	 study	 showed	 that	 the	
experience	 of	 an	 infection	 control	 education	 has	 an	
effect	 on	 the	 infection	 control	 precautions	 awareness	
and	 performance	 of	 health	 college	 students,	 findings	
consistent	with	the	result	reported	by	Choi	et	al1.

Therefore,	for	health	college	students	to	conform	to	
the	infection	control	precautions	during	on-site	clinical	
practice,	 an	 effective	 education	 program	 needs	 to	 be	
developed	and	provided.

CONCLUSION

The	 scores	 for	 infection	 control	 awareness	 and	
performance	 were	 highest	 in	 the	 subjects	 from	 the	
department	of	nursing.	subjects	from	the	department	of	
emergency	 service,	 and	 the	 score	 for	 infection	 control	
performance	was	lowest	in	subjects	from	the	department	
of	dental	hygiene.	Therefore,	an	appropriate	protective	
system	 should	 be	 prepared	 for	 dental	 The	 score	 for	
infection	 control	 awareness	 was	 lowest	 in	 hygiene	
students	 in	 their	 clinical	 practice	 and	 the	 theoretical	
education	for	infection	control	provided	to	the	emergency	
service	students	should	be	intensified.
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ABSTRACT

Background/Objectives:	During	college	years,	one	is	able	to	develop	one’s	specialty	and	sociality	to	choose	
a	career	and	set	 the	direction	of	 life.	Therefore,	successful	adjustment	 is	a	significant	development	 task.	
In	order	 to	examine	 the	 relationship	between	Self-leadership,	Spiritual	well-being	and	College	 students’	
adjustment,	the	study	conducted	survey	targeting	255	freshmen.

Methods/Statistical analysis:	The	data	study	used	the	following	analysis	method	using	SPSS18.0	statistic	
program.	A	t-test	and	ANOVA	verification	were	conducted	to	examine	the	differences	in	Self-leadership,	
Spiritual	well-being	and	College	students’	adjustment	according	to	the	sociodemographic	characteristics.	
And	a	correlation	analysis	was	conducted	to	investigate	the	relationship	between	three	values.

Findings:	In	order	to	examine	the	relationship	between	Self-leadership,	Spiritual	well-being	and	College	
students’	 adjustment,	 the	 study	 conducted	 survey	 targeting	 freshmen	 from	 colleges	 located	 in	 Seoul,	
Gyeonggi	and	Chungcheong-do	region.	The	study	period	was	set	from	May	2nd	to	12th,	2017	and	an	online	
survey	was	conducted	subjecting	students.	As	for	the	gender,	42.4%	was	male	and	57.6%	was	female.	As	
for	the	major,	natural	science,	engineering	and	health	were	the	highest	(38.4%)	and	followed	by	humanities	
and	social	science	(26.7%),	education	(25.5%)	and	others	(9.4%).	As	the	result	of	examining	the	relationship	
between	Self-leadership,	Spiritual	well-being	and	College	students’	adjustment,	 it	was	confirmed	that	all	
three	variables	are	correlational.

Improvements/Applications: Therefore	the	study	demands	a	systematic	support	of	college	to	pay	their	role	
to	help	students	to	step	ahead	as	a	healthy	member	of	society	and	adjust	to	school	life.

Keywords: College students’ adjustment, Freshmen, Self-leadership, Spiritual well-being, University 
students.

Corresponding Author:
Shinhong	Min
Professor,	Division	of	Nursing,
Baekseok	University,	Korea
Email:	shmin@bu.ac.kr

INTRODUCTION

Universities	try	to	develop	the	talents	who	have	the	
proper	skill	and	core	competencies	to	meet	a	variety	of	
current	social	needs.	The	students	spend	their	time	very	
busily	to	be	accommodated	to	the	changing	environment	
continuously	 and	 to	 be	 developed	 as	 the	 competitive	
talents.	 Especially,	 university	 students	 majoring	 in	

nursing	have	the	significant	barrier	to	be	adapted	to	the	
university	 life	since	 they	are	exposed	 to	 the	society	as	
the	 form	 of	 clinical	 practices	 earlier	 besides	 learning	
the	 special	 knowledge	 on	 nursing1.	 Well	 adaptation	
to	 the	 university	 life	means	 to	 properly	manage	 them	
not	 only	 for	 their	 own	 developments	 but	 also	 for	 the	
society	 harmonizing	 with	 the	 new	 environment	 of	
the	 university	 in	 the	 multiple	 dimensions	 including	
cognitive,	 emotional	 and	 technical	 aspects2.	 If	 they	
were	well	 adapted	 to	 their	 university	 lives,	 they	 could	
be	developed	as	the	members	of	 the	society	that	could	
contribute	 to	 the	 society	 by	 influencing	positively,	 not	
only	in	their	university	times	but	also	after	becoming	the	
members	of	the	society3.
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College	 is	 a	 comprehensive	 space	 where	 students	
from	 different	 environment	 gather	 to	 study	 the	 major	
and	prepare	for	future	career.	Therefore,	the	adjustment	
to	college	life	leads	to	degree	of	subjective	satisfaction	
regarding	 academic,	 life,	 administration,	 individual	
activity	 in	 college	 which	 influences	 the	 academic	
result,	 trust	 to	 professor	 and	 school	 and	 one’s	 future4. 
Self-leadership	 is	 one	 of	 the	 significant	 variables	 of	
adjustment	to	college	life.	Self-leadership is	defined	as	
self-management	and	inner	motivation	which	put	stress	
on	autonomy	of	setting	goal	by	oneself	and	self-control5. 
With	 the	 higher	 self-leadership,	 one	 tends	 to	 be	more	
responsible	in	behavior,	provide	compensation	for	goal	
setting	 and	 accomplishment,	 utilize	 surrounding	 clues	
and	 endless	 practice	 to	 achieve	 goal,	 and	 accompany	
autonomy	and	passion6.	Self-leadership	is	to	control	the	
behaviors	and	thinking	of	the	individuals	to	achieve	their	
goals.	It	is	to	change	the	ideas	so	as	for	them	to	find	out	
the	motivational	 behaviors	 and	 to	 think	positively	 and	
constructively7.	 The	 importance	 of	 self-leadership	 has	
been	emerged	among	the	university	students	majoring	in	
nursing,	and	it	emphasizes	the	goal	setting,	self-control,	
self-management	 and	 self-motivation	 as	 the	 helpful	
factors	 for	 the	 university	 students	 to	 enter	 the	 society	
together	with	their	own	development8.	Social	problem-
solving	skill	becomes	higher	as	self-leadership	is	higher9,	
they	can	manage	the	dynamic	situation	effectively	upon	
enhanced	 management	 skill	 as	 they	 implement	 self-
leadership	 more	 actively,	 and	 it	 will	 influence	 their	
adaptation	level	to	overall	university	life3.	This	includes	
existential	spiritual	well-being	focusing	on	the	meaning	
and	purpose	of	the	life,	and	religious	spiritual	well-being	
in	relation	with	god10.	Religious	spiritual	well-being	 is	
not	separated	but	considered	with	existential	well-being,	
which	 is	 related	 to	 the	 satisfaction	 level,	meaning	and	
purpose	of	life,	harmonizing	with	meaning,	belief,	value,	
experiences,	self,	neighbors,	and	environment11.

Therefore,	this	study	aimed	to	investigate	the	factors	
of	 self-leadership	and	spiritual	well-being	 to	affect	 the	
university	 life	 adaptation	 for	 the	 university	 students	
majoring	in	nursing	so	as	to	assist	to	develop	the	proper	
programs.

MATERIALS AND METHOD

Research subjects:	In	order	to	examine	the	relationship	
between	 Self-leadership,	 Spiritual	 well-being	 and	
College	 students’	 adjustment,	 the	 study	 conducted	

survey	 targeting	 freshmen	 from	 colleges	 located	 in	
Seoul,	Gyeonggi	and	Chungcheong-do	region.

Research period:	The	study	period	was	set	from	May	
2nd	to	12th,	2017	and	an	online	survey	was	conducted	
subjecting	students	who	were	explained	with	the	purpose	
and	contents	of	study	and	agreed	to	the	survey.

Measurement tools:	 First,	 the	 sociodemographic	
characteristics	 were	 set	 as	 gender,	 major,	 religion,	
religious	 period,	 participation	 of	 religious	 activity,	
degree	of	religious	devotion,	participation	in	leadership	
education,	necessity	of	 leadership	education.	The	tools	
used	 to	 research	 Self-leadership,	 Spiritual	 well-being	
and	College	students’	adjustment	are	as	follows.

To	 examine	 the	 Self-leadership,	 the	 process	 of	
increasing	 het	 performance	 by	 an	 individual	 setting	
goal,	exercise	influence,	direct	thinking	and	behavior	to	
desirable	direction,	use	behavioral	and	cognitive	strategy	
by	oneself,	 the	study	used	a	Self-leadership	measuring	
tool	SLQ	developed	by	Manz12.	This	scale	is	composed	
of	behavioral	strategy	and	cognitive	strategy,	and	used	
5-point	Likert-type	scale	which	the	higher	point	indicates	
higher	 level	 of	 Self-leadership.	The	 overall	 credibility	
of	 this	study	was	0.845,	while	as	 for	 the	credibility	of	
sub	variables,	behavior	strategy	was	0.875	and	cognitive	
strategy	was	0.834.

The	 study	 used	 Spiritual	 well-being	 scale(SWBS)	
developed	 by	 Ellison13.	 The	 scale	 is	 based	 on	 6	 point	
Likert-scale	 with	 total	 20	 questions	 including	 10	
questions	about	religious	well-being(RWB)	which	is	the	
spiritual	well-being	felt	by	vertical	relation	with	God	and	
10	questions	about	existential	well-being(EWB)	which	is	
the	confidence	about	the	future	by	finding	definition	and	
purpose	in	horizontal	relationship.	The	higher	the	score	
is	it	refers	to	higher	sense	of	well-being.	The	existential	
well-being	is	related	to	satisfaction	to	life	and	definition,	
purpose	of	life	which	reflects	interaction	with	valuable	
experience	 about	 th4e	 relationship	 with	 God,	 oneself	
and	neighboring	environment	through	belief,	value,	life	
style	and	quality	of	life.	Also,	the	personal	relationship	
of	man	is	based	on	the	expression	of	love,	forgiveness	
and	trust	and	is	connected	to	the	definition	and	purpose	
of	the	life.	Religious	well-being	is	a	sense	of	well-being	
of	man	 toward	 the	 absolute	being.	The	 awareness	 and	
experience	toward	the	absolute	being	has	huge	influence	
on	how	the	man	reacts	 to	disease,	pain,	 loss	and	other	
life	crisis	and	the	point	of	view	toward	one’s	life.
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As	for	the	College	students’	adjustment	scale,	the	study	used	a	to	apprehend	the	degree	of	college	life	adjustment	
of	disabled	students14.	The	subcategories	of	college	life	adjustment	are	composed	of	individual,	emotional	adjustment,	
social	adjustment,	general	adjustment,	academic	adjustment	with	total	42	questions.

Data analysis:	Data	collected	for	the	purpose	of	the	study	was	analyzed	using	SPSS	18.0	statistical	program	using	
the	following	analysis	methods.

RESULTS AND DISCUSSION

Sociodemographic characteristics of subjects: The	 result	 of	 researching	 sociodemographic	 characteristics	
of	 college	 students	 such	as	gender,	major,	 religion,	participation	 in	 leadership	education,	necessity	of	 leadership	
education	is	as	in	Table	1

Table 1: Sociodemographic characteristics of subjects

Category N %

Gender
male 108 42.4
female 147 57.6

Major

humanities	and	social	science 68 26.7
natural	science,	engineering	and	health	 98 38.4

Education 65 25.5
Others 24 9.4

Religion

Christianity 93 36.5
Catholic	 26 10.2
Buddhism 13 5.1
no	religion 123 48.2

Participation	in	leadership	
education

participated	in	leadership	education	
in	class	or	in	an	educational	program 92 36.1

participated	in	outside	school	program 21 8.2
never	participated 142 55.7

Necessity	of	
leadership	education	

it	is	necessary	 158 62.0
it	is	not 97 38.0

The differences in Self-leadership based on sociodemo-graphic characteristics:	The	differences	in	Self-leadership	
based	on	sociodemo-graphic	characteristics	of	the	research	target	are	shown	in	Table	2.

Table 2: The differences in Self-leadership based on sociodemographic characteristics

Category Behavioral 
strategy t/F Cognitive 

strategy t/F Self-leadership t/F

gender
male 34.97 3.41

-2.317*
48.75 7.58

-2.231*
83.72 9.55

-2.762*
female 36.07 3.98 50.76 6.47 86.84 8.41

major

humanities	
and	social	
science

36.20 2.91

6.560*
(a>d,
b>d,
c>d)

47.73 6.30

5.168*
(c>a)

83.94 7.57

5.167*
(b>d,
c>d)

natural	
science,	

engineering	
and	health

35.89 4.12 50.69 7.62 86.59 10.26

education 35.69 3.78 51.81 6.27 87.50 8.62
others 32.50 3.27 47.75 6.55 80.25 5.51
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Conted…

religion

Christianity 35.23 3.60

8.371**
52.96 5.37

24.601**
88.20 7.14

17.314**Catholic 38.26 3.65 54.69 8.69 92.96 11.60
Buddhism 38.30 .48 43.53 2.40 81.84 2.88
no	religion 35.04 3.82 47.26 6.45 82.30 8.59

participation	
in	leadership	
education

participated	
in	leadership	
education	in	

class

36.43 3.73

4.227*

51.58 7.16

4.344*

88.02 9.34

6.182*participated	
in	outside	
school	
program

36.04 3.54 49.76 7.75 85.80 10.18

never	
participated 35.00 3.76 48.85 6.65 83.85 8.31

necessity	of	
leadership	
education

it	is	
necessary 36.18 3.78 3.188** 51.56 7.07 5.186** 87.75 9.12 5.526**
it	is	not 34.65 3.60 47.22 6.09 81.88 7.63

*p<0.05,	**p<0.01

The differences in Spiritual well-being based on sociodemographic characteristics:	The	differences	in	Spiritual	
well-being	based	on	sociodemographic	characteristics	of	the	research	target	are	shown	in	Table	3.

Table 3: The differences in Spiritual well-being based on sociodemographic characteristics

Category Religious well-
being t/F Existential 

well-being t/F Spiritual well-
being t/F

gender male 33.95 12.40 -2.854* 42.38 9.01 -1.276 76.34 19.89 -2.373*female 38.17 11.07 43.74 7.93 81.91 16.52

major

humanities	
and	social	
science

34.35 12.28

2.029

42.14 8.09

2.460

76.50 19.11

0.946
natural	
science,	

engineering	
and	health

37.03 11.78 44.19 8.68 81.22 18.59

education 38.60 10.97 41.66 9.27 80.26 18.40
others 33.50 12.05 46.00 3.38 79.50 12.31

Religion

Christianity	
Catholic

45.31
39.23

5.72
7.61

52.588**
44.81
44.80

7.20
10.10

6.179

90.12
84.03

11.80
16.45

26.289Buddhism 27.69 12.00 48.38 .960 76.07 11.04
no	religion 29.95 11.30 41.03 8.78 70.98 18.76

participation	
in	leadership	
education

participated	
in	leadership	
education	in	

class

37.54 11.57

0.783

43.72 9.14

0.436

81.27 18.84

0.767participated	
in	outside	
school	
program

36.76 10.17 43.71 8.60 80.47 16.84

never	
participated 35.57 12.20 42.73 7.91 78.30 17.98
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Conted…

necessity	of	
leadership	
education	

it	is	
necessary 37.05 13.08

1.242
42.76 9.74

-1.112
79.81 20.99

0.326
it	is	not 35.29 9.36 43.83 5.60 79.13 12.46

*p<0.05,	**p<0.01

The differences in College students’ adjustment based on sociodemographic characteristics:	The	differences	in	
College	students’	adjustment	based	on	sociodemographic	characteristics	of	the	research	target	are	shown	in	Table	4.	

Table 4: The differences in College students’ adjustment based on sociodemographic characteristics

Category

Individual, 
emotional 

adjust-
ment

t/F
Social 
adjust-
ment

t/F
General 
adjust-
ment

t/F
Academic 

adjust-
ment

t/F
College 

students’ 
adjustment

t/F

gender
male 34.62

±6.18
0.16

44.02
±7.28 0.78 24.94

±4.18
-1.85

34.91
±4.33

-1.60

138.50
±18.31

-0.48
female 34.50

±4.36
43.33
±6.79

25.92
±4.17

35.72
±3.63

139.48
±13.66

major

humanities	
and	social	
science

33.92
±4.52

1.41

42.35
±6.65 1.41 24.23

±4.47

3.11

34.58
±3.68

1.51

135.10
±15.05

2.34

natural	
science,	

engineering	
and	health

34.98
±5.56

44.58
±7.55

25.98
±4.10

35.78
±4.07

141.34
±16.33

education 34.01
±5.90

43.38
±7.16

25.75
±4.56

35.73
±4.56

138.89
±17.84

others 36.00
±2.60

44.00
±4.39

26.50
±0.51

35.00
±1.44

141.50
±1.14

religion

Christianity 35.40
±4.65

6.31**

44.97
±7.31 13.14** 26.11

±3.43

2.39

36.04
3.17

3.69*

142.54
±14.76

3.37*
Catholic 31.07

±3.74
47.11
±8.65

26.11
±4.14

36.15
±5.78

140.46
±16.86

Buddhism 32.00
±0.00

49.76
±1.92

26.69
±0.48

32.69
±0.48

141.15
±2.88

no	religion 34.91
±5.75

41.21
±5.65

24.79
±4.82

35.00
±4.09

135.92
±16.56

participation	
in	

leadership	
education

participated	
in	

leadership	
education	in	

class

35.15
±5.48

0.95

43.80
±7.39

1.38

25.69
±4.72

0.46

36.13
±4.32

2.61

140.78
±17.43

1.28participated	
in	outside	
school	
program

34.19
±6.18

45.85
±7.11

26.09
±2.93

34.95
±4.64

141.09
±15.20

never	
participated

34.21
±4.85

43.18
±6.69

25.30
±3.99

34.95
±3.53

137.66
±14.65

necessity	of	
leadership	
education

it	is	
necessary

34.12
±5.72

-1.835

43.36
±7.54

-0.79

25.18
±5.05

-1.88

35.60
±4.48

1.29

138.27
±18.63

-1.18
it	is	not 35.25

±4.13
44.05
±6.01

26.0
±2.10

35.01
±2.88

140.36
±9.36

*p<0.05,	**p<0.01
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The relationship between Self-leadership, Spiritual well-being, and College students’ adjustment:	 The	
correlation	between	Self-leadership,	Spiritual	well-being,	College	students’	adjustment	is	shown	in	Table	5.

Table 5: The relationship between Self-leadership, Spiritual well-being, and College students’ adjustment
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Behavioral	
strategy 1

Cognitive	
strategy .336** 1

Religious	
well-being .056 .682** 1

Existential	
well-being .173** .583** .607** 1

Personal,
emotional	
adjustment

-.090 .341** .365** .673** 1

Social	
adjustment .180** .355** .477** .617** .158* 1

General	
adjustment .126* .359** .511** .678** .411** .669** 1

Academic	
adjustment .304** .715** .553** .794** .651** .439** .591** 1

Self-
leadership .680** .919** .554** .526** .227** .352** .332** .684** 1

Spiritual	
well-being .116 .712** .930** .856** .548** .595** .646** .726** .603** 1

College	
students’	
adjustment

.160* .545** .607** .875** .673** .784** .847** .818** .491** .799** 1

*p<0.05,	**p<0.01

CONCLUSION

During	 college	 years,	 one	 is	 able	 to	 develop	 one’s	
specialty	 and	 sociality	 to	 choose	 a	 career	 and	 set	 the	
direction	 of	 life.	 Therefore,	 the	 successful	 adjustment	
to	college	life	is	a	significant	development	task	of	man.	
Especially,	 the	 social	 maturity	 and	 adjustment	 formed	
in	 college	 life	 of	 freshman	 does	 not	 only	 influence	
current	 development	 also	 to	 future	 life	which	makes	 it	
more	 significant.	Therefore,	 this	 study	aims	 to	 examine	
the	 relationship	 between	 self-leadership	 and	 spiritual	
well-being	 in	 order	 to	 determine	 the	 influential	 factors	
college	life	adjustment	of	freshman.	To	achieve	the	study	

purpose,	the	study	conducted	on-line	survey	targeting	255	
freshmen	from	4-year	colleges	located	in	Seoul,	Gyeonggi	
and	Chungcheong.	The	study	results	are	as	follows.

The	 result	 of	 researching	 sociodemographic	
characteristics	of	college	 students	 is	 as	 for	 the	gender,	
42.4%	 was	 male	 and	 57.6%	 was	 female.	 As	 for	 the	
major,	natural	science,	engineering	and	health	were	the	
highest	(38.4%)	and	followed	by	humanities	and	social	
science	(26.7%),	education	(25.5%)	and	others	(9.4%).	
Self-leadership,	Spiritual	well-being,	College	 students’	
adjustment	 of	 study	 subjects	 are	 as	 follows.	 Self-
leadership	 is	 85.52,	 Spiritual	well-being	 is	 79.55,	 and	
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College	 students’	 adjustment	 is	 139.07.	And	 the	 result	
of	examining	 the	 relationship	between	Self-leadership,	
Spiritual	well-being	and	College	students’	adjustment,	it	
was	confirmed	that	all	three	variables	are	correlational.	
	 College	 is	 a	 comprehensive	 space	 where	 students	
from	 different	 environment	 gather	 to	 study	 the	 major	
and	prepare	for	future	career.	Therefore,	the	adjustment	
to	college	life	leads	to	degree	of	subjective	satisfaction	
regarding	 academic,	 life,	 administration,	 individual	
activity	in	college	which	influences	the	academic	result,	
trust	to	professor	and	school	and	one’s	future.

The	 purpose	 of	 this	 study	 is	 to	 examine	 the	
correlation	 between	 Self-leadership,	 Spiritual	 well-
being	and	College	students’	adjustment.	As	the	result,	all	
of	the	variables	had	positive	relationship.	In	conclusion,	
the	 study	 demands	 a	 systematic	 support	 of	 college	 to	
pay	their	role	to	help	students	to	step	ahead	as	a	healthy	
member	of	society	and	adjust	to	school	life	by	classifying	
the	positive	influential	factors	to	college	life	adjustment	
to	vitalize	leadership	education	program	and	spirituality	
enhance	program	by	the	school	grade.
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ABSTRACT

	 Purpose	of	 this	 study	was	 investigated	 the	 changes	 in	 smoking	 rates	 for	 smoking	prevention	programs	
interventions	for	high	school	students.	The	survey	was	conducted	from	December	15,	2015	to	January	31,	
2016	by	web	survey	in	Gyeonggi-do	in	Korea.	A	total	of	307	schools	are	included	in	the	analysis	excepting	
153	 schools	of	no	 response	and	 the	missing	values.	This	 study	used	a	one-group	pretest-posttest	design	
with	a	quasi-experimental	design.	The	changes	in	smoking	rates	were	analyzed	by	the	Wilcoxon	signed-
rank	test,	which	is	a	nonparametric	test.	:	The	statistically	significant	reduction	in	the	smoking	rate	in	the	
structural	 part	was	 ‘Smoking	 cessation	 policy	 and	 regulations’,	 ‘Designed	 non-smoking	 throughout	 the	
school’,	and	Support	for	smoking	prevention	education	of	principal.	Also,	one	or	more	of	the	nine	programs	
were	conducted	at	all	high	schools.	In	addition,	smoking	rates	have	decreased	because	most	schools	have	
duplicated	education	programs.	But	there	was	no	change	in	smoking	rates	without	the	teacher’s	lecture	or	
counseling.	So,	Smoking	prevention	is	very	important	in	the	structure	and	process.	In	order	to	sustain	this,	
it	 is	 necessary	 to	 create	 a	 social	 atmosphere	 and	 actively	promote	 in	 the	provincial	 office	of	 education.	
The	social	effort	 for	 smoking	prevention	can	 reduce	 the	 tobacco	by	establishing	a	 social	atmosphere	by	
preventing	early	smoking	rather	than	attempting	to	quit	smoking	after	becoming	an	adult.
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INTRODUCTION

Most	 smokers	 start	 smoking	 with	 the	 idea	 that	
smoking	 is	 attractive	 in	 the	 early	 ages,	 knowing	 that	
they	contain	a	variety	of	substances.	These	social	 issues	
are	 regarded	 as	 important	 worldwide.	 In	 other	 words,	
it	 is	 a	 problem	 to	 start	 smoking	 in	 early	 adolescence.	
Therefore,	 schools	 should	 recognize	 the	 importance	 of	
smoking	 prevention	 programs.	 Long-term	 follow-up	
studies	have	also	been	conducted	in	Germany	to	prevent	
smoking	in	adolescents	due	to	chronic	diseases	caused	by	
smoking.	As	a	result,	it	is	suggested	that	a	new	curriculum	
should	 be	 introduced	 rather	 than	 a	 simple	 school-based	
curriculum1.	The	 largest	 tobacco	prevention	program	for	

secondary	schools	in	Germany,	the	Smoke-Free	Class	
Competition,	 has	 demonstrated	 limited	 effectiveness	
in	increasing	knowledge	and	making	students	initiate	
a	quit	attempt2,3,4.	Also	in	the	United	States,	the	death	
toll	from	smoking	has	increased	to	440,000,	with	the	
vast	majority	starting	at	an	age	of	18	or	less5.	In	the	US	
opinion	polls,	health	risk	behaviors	are	formed	during	
the	early	adolescence	period	and	this	is	effective	when	
it	is	targeted	at	prevention	programs6.	Especially	early	
adolescence	is	likely	to	choose	unhealthy	behavior	due	
to	social,	emotional,	and	physical	changes7.	Therefore	
in	California,	USA,	middle	and	high	school	smoking	
prevention	 activities	 were	 conducted.	 The	 program	
interventions	 were	 as	 follows:	 (1)	 to	 implement	 a	
smoking	 cessation	 policy;	 (2)	 to	 explain	 smoking	
prevention	education;	(3)	to	quit	school	activities;	and	
(4)	 to	quit	 smoking	programs	8.	As	a	 result,	 schools	
that	have	a	high	level	of	smoking	prevention	education	
have	shown	that	smoking	prevention	can	be	prevented	
by	education	methods	not	directly	related	to	smoking	
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prevention8.	 Fortunately,	 the	 OECD	 average	 daily	
smoking	rate	declined	by	6%p	from	26%	in	2000	to	20%	
in	 20139.	 These	 reductions	were	 the	 result	 of	 policies	
such	 as	 campaigns,	 raising	 taxes	 and	 strict	 smoking	
prohibition	 in	public	places9.	 In	Korea,	 the	 importance	
of	early	smoking,	and	the	smoking	prevention	program	
started	in	2010	a	limited	number	of	schools	have	operated	
‘No	Smoking	Leading	Schools’	 in	Korea.	Since	2015,	
the	nationwide	promotion	of	‘smoking	prevention	center	
school’	 has	 been	 promoted	 so	 that	 healthy	 smoking	
culture	 of	 students,	 teachers	 and	 staffs	 in	 elementary,	
middle	and	high	schools	can	be	settled.	The	expansion	
of	the	project	to	the	nationwide	was	the	youth	smoking	
rate	which	did	not	decrease.	Smoking	rate	was	a	similar	
level	of	14.3%	in	2005	 to	14.0%	in	201410.	Therefore,	
this	study	investigated	the	changes	in	smoking	rates	for	
smoking	 prevention	 programs	 interventions	 for	 high	
school	students.

MATERIALS AND METHOD

 A. Study Design:	 This	 study	 was	 based	 on	 data	
acquired	 the	high	schools	 teachers	 in	Gyeonggi-
do,	 Korea,	 which	 was	 conducted	 in	 2015.	 This	
study	 used	 a	 one-group	 pretest-posttest	 design	
with	a	quasi-experimental	design	as	seen	below.	
The	 independent	 variables	 were	 the	 structural	
characteristics	related	to	smoking	prevention	and	
smoking	 prevention	 program	 intervention.	 And	
the	changes	in	smoking	rates	were	analyzed.

	 	Pretest	 Intervention	 Posttest
	 	Experimental	group	 Ye1	 X	 Ye2

 B. Selection Process of the Subject:	 The	 survey	
was	 conducted	 for	 teachers	 who	 are	 responsible	
for	 smoking	 prevention	 to	 460	 high	 schools	 in	
Gyeonggi-do	in	Korea.	And	survey	was	conducted	
from	December	 15,	 2015	 to	 January	 31,	 2016	 by	
web	survey.	A	total	of	307	schools	are	included	in	the	
analysis	excepting	153	schools	(not	respond	to	the	
questionnaire	or	missing	values	for	each	variable).

 C. Data Analysis:	All	data	were	analysis	using	SPSS	
statistics	version	21.0	program.	The	characteristics	
of	 the	 teachers	 responding	 to	 the	 questionnaire,	
the	 structural	 characteristics	 of	 the	 high	 school,	
and	the	smoking	prevention	intervention	program	
were	 analyzed	 by	 frequency	 analysis.	 And	
paired-comparison	 was	 conducted	 to	 analyze	
factors	 that	 changed	 the	 smoking	 rate.	 But	 the	

change	in	smoking	rate	did	not	follow	the	normal	
distribution	 and	 this	was	 done	 by	 the	Wilcoxon	
signed-rank	test,	which	is	a	nonparametric	test.

RESULTS AND DISCUSSION

 A. General Characteristics of the Subject:	Table	1	
shows	the	general	characteristics	of	the	smoking	
prevention	 teacher	 analysis.	 As	 a	 result	 of	 the	
analysis	 of	 the	 smoking	 prevention	 teacher	 in	
response	 to	 the	 questionnaire,	 more	 women	
(54.7%)	 than	 men	 (45.3%)	 and	 68.1%	 of	 the	
respondents	were	 in	 their	 30s	 and	 40s.	Most	 of	
them	had	a	career	of	smoking	prevention	less	than	
5	years	 (78.2%).	 In	 addition,	62.9%	of	 standard	
workers	 and	 62.9%	 of	 non-standard	 workers	
showed	by	type	of	employment

Table 1: General Characteristics of the Smoking 
Prevention Teacher

Variables Categories N %

Gender
Male 139 45.3
Female 168 54.7

Age	(year)

<30 30 9.8
30~39 101 32.9
40~49 108 35.2
≥50 68 22.2

Teaching	Career	
(year)

<10y 158 51.5
10~20y 91 29.6
≥20 58 18.9

Teaching	Career	for	
smoking	prevention	

(year)

<1y 92 30.0
1~5y 148 48.2
≥10y 67 21.8

Employment	status

Non-
standard	 114 37.1

Standard	
Workers 193 62.9

Total 307 100.0

 B. Structural Characteristics of School Smoking 
Prevention Education:	The	 average	 number	 of	
teachers	 participating	 in	 prevention	 of	 smoking	
was	 14	 (±21.2).	 As	 a	 result	 of	 analyzing	 the	
structural	 characteristics	 of	 high	 school,	
“Designated	non-smoking	throughout	the	school”	
(98.4%)	 and	 “Smoking	 cessation	 policy	 and	
regulations	(98.1%)”	as	seen	in	table	2.
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Table 2: Structural Characteristics of School 
Smoking Prevention Education

Variables Categories N %
Smoking	cessation	

policy	and	regulations
Yes 301 98.1
No 6 2.0

Designated	non-smoking	
throughout	the	school

Yes 302 98.4
No 5 1.6

Support	for	smoking	
prevention	education	of	

principal

Very	active 137 44.6
Active 139 45.3
Passive 28 9.1
Very	
passive 3 1.0

Connect	with	community	
organizations

Yes 181 59.0
No 126 41.0

Number	of	teachers	
participating	in	smoking	
prevention	education

0~4 137 44.6
5~14 102 33.2
≥15 68 22.2

Total 307 100.0

 C. Smoking Prevention Intervention Program: 
Smoking	 prevention	 education	 intervention	
program	 was	 classified	 into	 9	 items.	 In	 the	
analyzed	 high	 schools,	 one	 or	more	 of	 the	 nine	
programs	 were	 performed.	 The	 most	 frequently	
performed	 programs	 were	 “Posting	 or	 handout	
distribution	 (89.6%)”,	 “Teacher’s	 lecture	 or	
counseling	(80.8%)”,	and	“Audiovisual	education	
(78.5%)”	as	seen	in	table	3.

Table 3: Smoking prevention intervention program

Variables Categories N %
Posting	or	handout	

distribution
Yes 275 89.6
No 32 10.4

Conted…

Teacher’s	lecture	or	
counseling

Yes 248 80.8
No 59 19.2

Audiovisual	education
Yes 241 78.5
No 66 21.5

Discussion	or	presentation	
of	smoking	(including	

role	play)

Yes 53 17.3

No 254 82.7

Student	experience	
activity		(Competition,	

Theater,	Golden	Bell,	etc.)

Yes 176 57.3

No 131 42.7

Watching	the	play	and	
musical

Yes 73 23.8
No 234 76.2

Supporters,	peer	
counseling,	mentoring

Yes 89 29.0
No 218 71.0

Smoking	prevention	camp	
with	family	and	teacher

Yes 66 21.5
No 241 78.5

No	smoking	campaign	
around	the	school

Yes 122 39.7
No 185 60.3

Total 307 100.0

 D. Change in Smoking Rate According to the 
Structural Characteristics:	As	a	result	of	analysis	
of	 the	 change	 of	 smoking	 rate	 according	 to	 the	
structural	 characteristics	 of	 high	 school,	 smoking	
cessation	 policy	 and	 regulations	 and	 designated	
non	-	smoking	 throughout	 the	school	showed	 the	
most	significant	change	in	smoking	rate	according	
to	the	performed.	vIn	addition,	the	rate	of	smoking	
was	significantly	changed	according	to	the	degree	
of	 “support	 for	 smoking	 prevention	 education	 of	
principal”	as	seen	in	table	4.

Table 4: Change in Smoking Rate According to the Structural Characteristics

Variables Categories
Smoking rate Rate of 

change t of F p-value
pre-test post-test

Smoking	cessation	policy	and	
regulations

Yes 16.1	±	13.7 12.3	±	11.0 3.8	±	6.5 10.11 0.000
No 29.7	±	28.4 21.7	±	25.8 8.0	±	9.5 2.07 0.094

Designated	non-smoking	
throughout	the	school

Yes 16.1	±	13.8 12.3	±	11.1 3.8	±	6.5 10.12 0.000
No 30.0	±	28.9 23.6	±	26.4 6.4	±	7.2 1.98 0.119

Support	for	smoking	prevention	
education	of	principal

Very	active 17.9	±	15.4 13.0	±	12.2 4.9	±	8.1 7.19 0.000
Active 14.5	±	12.0 11.3	±	9.5 3.2	±	5.1 7.28 0.000
Passive 17.7	±	16.6 15.6	±	16.0 2.1	±	3.4 3.17 0.004

Very	passive 15.4	±	21.6 12.3	±	15.7 3.1	±	6.0 0.88 0.471
Connect	with	community	

organizations
Yes 16.4	±	13.7 12.2	±	10.6 4.1	±	5.7 9.69 0.000
No 16.3	±	14.8 12.8	±	12.8 3.5	±	7.6 5.13 0.000

Number	of	teachers	participating	in	
smoking	prevention	education

0~4 14.6	±	15.0 12.3	±	12.8 2.3	±	6.4 4.32 0.000
5~14 18.1	±	12.7 13.4	±	9.8 4.7	±	5.5 8.64 0.000
≥15 17.0	±	14.3 11.4	±	11.2 5.6 ± 7.7 6.01 0.000
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 E. Change in Smoking Rate According to the Smoking Prevention Intervention Program:	The	results	of	
the	analysis	of	the	change	of	the	smoking	rate	according	to	the	smoking	prevention	education	intervention	
program	showed	that	one	or	more	of	the	following	items	were	performed.	There	were	also	schools	that	carried	
out	a	maximum	of	seven	items.	Among	them,	“Teacher’s	lecture	or	counseling”	program	showed	the	most	
significant	change	in	smoking	rate	according	to	the	performed	as	seen	in	table	5.

Table 5: Change in Smoking Rate According to the Smoking Prevention Intervention Program

Variables Categories
Smoking rate Rate of 

change t p-value
pre-test post-test

Posting	or	handout	distribution
Yes 16.5	±	14.4 12.5	±	11.7 4.0	±	6.8 9.79 0.000
No 15.0	±	12.3 12.4	±	9.7 2.6	±	4.0 3.71 0.001

Teacher’s	lecture	or	counseling
Yes 16.9	±	14.4 12.5	±	11.3 4.3	±	6.3 10.78 0.000
No 14.1	±	13.1 12.3	±	12.3 1.8	±	7.1 1.99 0.052

Audiovisual	education
Yes 17.4	±	14.3 13.3	±	11.8 4.1	±	6.8 9.22 0.000
No 12.5	±	13.0 9.4	±	9.7 3.1	±	5.4 4.71 0.000

Discussion	or	presentation	of	
smoking	(including	role	play)

Yes 18.1	±	11.8 13.1	±	9.6 5.0	±	6.6 5.56 0.000
No 15.9	±	14.6 12.3	±	11.9 3.6	±	6.5 8.81 0.000

Student	experience	activity	
(Competition,	Theater,	Golden	Bell,	

etc.)

Yes 16.8	±	14.4 12.7	±	11.4 4.1	±	7.5 7.30 0.000

No 15.6	±	13.9 12.1	±	11.7 3.5	±	5.0 7.96 0.000

Watching	the	play	and	musical
Yes 17.9	±	14.3 13.5	±	11.6 4.4	±	6.5 5.81 0.000
No 15.8	±	14.1 12.1	±	11.5 3.7	±	6.6 8.56 0.000

Supporters,	peer	counseling,	
mentoring

Yes 17.8	±	13.9 12.5	±	11.2 5.4	±	7.2 6.98 0.000
No 15.7	±	14.2 12.5	±	11.7 3.2	±	6.1 7.79 0.000

Smoking	prevention	camp	with	
family	and	teacher

Yes 22.3	±	13.6 15.0	±	10.3 7.3	±	7.0 8.42 0.000
No 14.7	±	13.9 11.8	±	11.7 2.9	±	6.1 7.42 0.000

No	smoking	campaign	around	the	
school

Yes 17.4	±	11.7 13.2	±	10.0 4.2	±	7.4 6.32 0.000
No 15.6	±	15.5 12.0	±	12.4 3.6	±	6.0 8.25 0.000

 F. Correlation between Teachers Smoking Rate and Student Smoking Rate:	The	mean	smoking	rate	of	the	
teachers	was	10.0	(±7.7).	The	higher	the	number	of	teachers	who	participated	in	the	prevention	of	smoking,	
the	lower	the	smoking	rate	of	the	teachers.	The	correlation	coefficient	was	-0.143	(p	=	0.012).	There	was	a	
significant	correlation	between	the	smoking	rate	of	the	staff	and	the	smoking	rate	after	the	smoking	prevention	
program	of	0.120	(p	=	0.037)	as	seen	in	table	6.

Table 6: Correlation between Teachers Smoking Rate and Student Smoking Rate

Number of teachers 
participating in 

prevention of smoking

Smoking rate of 
teachers

Smoking Prevention 
after smoking 

prevention program
Number	of	teachers	participating	in	

prevention	of	smoking 1.000

Smoking	rate	of	the	teachers -0.143(0.012) 1.000
Smoking	Prevention	after	smoking	

prevention	program -0.072(0.210) 0.120(0.037) 1.000



Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9         533      

CONCLUSION

This	 paper	 proposed	 investigated	 the	 changes	
in	 smoking	 rates	 for	 smoking	 prevention	 programs	
interventions	for	high	school	students.	The	statistically	
significant	reduction	in	the	smoking	rate	in	the	structural	
part	 was	 ‘Smoking	 cessation	 policy	 and	 regulations’,	
‘Designed	 non-smoking	 throughout	 the	 school’,	 and	
Support	for	smoking	prevention	education	of	principal.	
Also,	one	or	more	of	the	nine	programs	were	conducted	
at	 all	 high	 schools.	 In	 addition,	 smoking	 rates	 have	
decreased	 because	 most	 schools	 have	 duplicated	
education	programs.	But	there	was	no	change	in	smoking	
rates	 without	 the	 teacher’s	 lecture	 or	 counseling.	 So,	
Smoking	 prevention	 is	 very	 important	 in	 the	 structure	
and	process.	 In	order	 to	 sustain	 this,	 it	 is	necessary	 to	
create	a	social	atmosphere	and	actively	promote	in	the	
provincial	 office	 of	 education.	 In	 addition,	 the	 social	
effort	for	smoking	prevention	can	reduce	the	chance	of	
accessing	 tobacco	 by	 establishing	 a	 social	 atmosphere	
by	 preventing	 smoking	 at	 an	 early	 ages	 rather	 than	
attempting	to	quit	smoking	after	becoming	an	adult.
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ABSTRACT

The	purpose	of	this	study	was	to	find	out	factors	affecting	time	for	application	of	automatic	external	defibrillator	
(AED)	in	apartment	houses.	Data	were	drawn	from	managers,	directors,	guards,	and	etc.	through	interviews	
and	standard	multiple	regression	analysis	was	employed	to	verify	the	effect	of	households,	number	of	AEDs,	
and	locking	up	on	the	delivery	time.	Thirty	(21.8%)	under	three	minutes,	54	(38.6%)	over	eight	minutes	
in	the	delivery	time	were	revealed	and	households	(.38,	p<.001),	number	of	AEDs	(.27,	p=.001)	exhibited	
a	statistically	significant	to	the	delivery	time.	The	shorter	delivery	time	was	positively	affected	by	smaller	
number	of	households	and	larger	number	of	AEDs.

Keyword: Application, automatic external defibrillator (AED), directors, households.

Corresponding Author:
Jee-Hee	Kim
Professor,	Department	of	Emergency	Medical	Services
Kangwon	National	University,	Korea
Email:	kjh1962@kangwon.ac.kr

INTRODUCTION

The	 public	 access	 defibrillator	 (PAD)	 program	 in	
the	United	States	has	been	in	effect	since	19951.	It	has	
enabled	 defibrillation	 within	 five	 minutes	 of	 cardiac	
arrest	 and	 raised	 the	 rate	 of	 return	 of	 spontaneous	
circulation	 (ROSC)	 by	 47-74	 percent2,3,4.	 When	
defibrillation	 is	 delayed,	 the	 survival	 rate	 does	 not	 go	
up	even	after	the	first	responder	PAD5,6,7.	However,	the	
PAD	program,	which	 trains	 and	drills	 participants	 and	
maintains	equipment	in	conjunction	with	the	emergency	
medicine	system,	improved	the	prehospital	survival	rate	
by	200	percent8,9,10.	While	80	percent	of	out-of-hospital	
cardiac	arrest	(OHCA)	take	place	at	home	or	non-public	
places11,12,13,	 in	 cases	 where	 an	AED	 was	 installed	 in	
the	 home	 of	 a	 high-risk	 patient	 for	 cardiac	 arrest,	 the	
survival	rate	did	not	improve	when	no	one	could	apply	
the	AED14,15.	Another	 similar	 study,	 however,	 showed	
that	 such	 installation	 afforded	 the	 patient	 a	 sense	 of	
stability16.

In	 South	 Korea,	 the	 average	 time	 taken	 for	
defibrillation	 by	 the	 emergency	 medical	 squads	 in	
Gyeonggi-do	 Fire	 Services	 was	 11	 minutes,	 and	 the	
PAD	application	was	only	1.9%17,18.		When	defibrillation	
is	delayed,	the	survival	rate	drops	by	7-10%	per	minute	
without	 CPR	 and	 by	 3-4%	 per	 minute	 with	 CPR19,	
and	 layperson’s	 administration	 of	 CPR	 and	 automatic	
defibrillation	 can	 be	 crucial	 for	 survival	 before	 the	
EMS	 arrives.	 According	 South	 Korea’s	 Emergency	
Medical	 Service	Act,	 the	 installation	 and	maintenance	
of	AEDs	have	been	mandating	that	an	AED	be	available	
in	apartment	complexes	with	500	households	or	more.		
Currently	 8,834	 AEDs	 exist	 in	 apartment	 houses	
nationwide,	7,454	of	which	are	in	the	metropolitan	area	
consisting	of	Seoul,	 Inchon,	 and	Gyeonggi-do.	 	While	
these	AEDs	are	purposed	to	respond	quickly	to	cardiac	
arrests	 that	 take	 place	 at	 home,	 as	 previous	 studies	
mentioned	above	reveal,	a	systemized	PAD	program	is	
needed	to	improve	the	survival	rate.

This	study	examines	factors	that	affect	the	delivery	
time	of	AEDs	available	in	apartment	houses	and	suggests	
effective	AED	administration	plans.

MATERIALS AND METHOD

Study subjects: Fifteen	students	(freshmen,	sophomores,	
and	 juniors)	 enrolled	 in	 the	 Department	 of	 Emergency	
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Medicine,	Eulji	University,	conducted	structured	interviews	
in	 October	 2015.	 Researcher	 explained	 the	 content	 of	
the	 surveys	 to	 the	 students	 for	50	minutes.	Each	 student	
visited	 the	management	 office	 of	 apartment	 houses,	 and	
after	explaining	 the	purpose	of	 the	research	and	assuring	
anonymity,	proceeded	with	the	interviews.

Method:	Survey	questions	included	the	AED	availability	
and	management,	AED	 training	 and	 usage,	 awareness	
and	knowledge	regarding	AEDs.	For	the	collected	data,	
Researcher	 used	 SPSS	 18.0	 for	 Windows	 (IBM	 Inc.,	
New	York,	USA)	 to	determine	 the	probability	of	Type	
1	 error	 α=.05.	 	 Frequency	 (%)	 was	 used	 for	 discrete	
variables,	 and	 the	 average	 and	 standard	 deviation	 for	
continuous	 variables.	 	 The	 number	 of	 households	 and	
AEDs	 were	 expected	 to	 have	 a	 correlation	 with	 the	
distance	to	the	AED.	Locking-up	of	AEDs,	AED	training	
and	understanding	of	rapid	defibrillation	were	expected	
to	have	a	correlation	with	the	management	of	AEDs.		As	
selected	independent	variables	were	deemed	to	affect	the	
maximum	delivery	time,	a	standard	multiple	regression	
analysis	was	employed	to	measure	the	effect	on	delivery	
time	caused	by	independent	variables.

RESULTS AND DISCUSSION

The	 average	 number	 of	 households	 for	 the	 138	
places	with	AEDs	was	 1,027.	Twenty-five	 (18.1%)	 of	
the	 138	 had	AEDs	 even	 though	 not	 required	 by	Laws	
Relating	 to	 Emergency	 Medicines	 which	 mandates	
AEDs	to	those	with	500	or	more	households.	Except	for	
one	place,	all	AEDs	were	acquired	and	placed	after	the	
2008	 amendment	 mandating	AEDs,	 particularly	 since	
2012	(over	90%).	As	for	the	number	of	AEDs,	107	places	
(77.5%)	only	had	one,	and	the	average	number	of	AEDs	
per	each	place	was	2.7,	or	one	per	380	households.		With	
the	average	walking	 speed	of	 an	adult,	 only	30	places	
(21.8%)	 had	 an	 AED	 within	 three	 minutes’	 distance,	
which	is	the	time	that	enables	defibrillation.	In	54	places	
(38.6%),	it	would	take	8	or	more	minutes,	by	which	time	
the	 heart	may	have	 ceased	 contractions.	Moreover,	 49	
places	(35.5%)	had	AEDs	in	locked	places,	whose	keys	
were	kept	by	 the	management	director	during	daytime	
(33	places	or	67.3%)	or	nighttime	(23	places	or	46.9%);	a	
manager	during	daytime	(9	places	or	18.4%)	or	nighttime	
(17	places	or	34.7%);	and	a	security	guard	during	daytime	
(1	place	or	2%)	or	nighttime	(2	places	or	4.1%).	As	for	
the	location	of	the	AEDs,	62	places	(44.9%)	had	them	in	
the	management	office,	32	places	(23.2%)	in	the	unused	

public	 phone	 booths,20	 places	 (14.5%)	 in	 the	 security	
guard	station,	and	5	places	(3.6%)	in	the	lobby.	Content	
of	the	public	notices	extant	included	the	location	of	the	
AED	(108	notices	or	48.2%),	instructions	(59	notices	or	
26.3%),	precautions	(34	notices	or	15.2%),	key	keeper	
for	the	lock	(17	notices	or	7.6%)	as	shown	in	Table	1.

Table 1: Characteristics of the subjects
n = 138

Variable n(%)
Households(SD) 1027.5(869.7)

≤499 25(18.1)
≥500 113(81.9)

Installation	year
2007 1(0.7)
2009 2(1.4)
2010 4(2.9)
2011 5(3.6)
2012 42(30.4)
2013 28(20.3)
2014 32(23.2))
2015 24(17.4)

Number	of	AEDs(SD) 2.7(4.8)
1 107(77.5)
2 8(5.8)
3 1(0.7)
4 3(2.2)
≥5 19(13.8)

Households	per	AED 380.4
Delivery	time,	min(SD) 7.0(4.3)

≤3 30(21.8)
4 5(3.6)
5 33(23.9)
6 8(5.8)
7 8(5.8)
≥8 54(38.6)

Locking	up
Yes 49(35.5)
No 89(64.5)

Key	keeper Day Night
Director 33(67.3) 23(46.9)
Manager 9(18.4) 17(34.7)
Guard 1(2.0) 2(4.1)
Resident 0(0.0) 1(2.0)
Other 6(12.2) 6(12.2)
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Conted…

Location
Management	office 62(44.9)

Phone	booth	 32(23.2)
Security	office 20(14.5)

Lobby 5(3.6)
Other 19(13.8)
Notice 224
Location 108(48.2)

Instructions	 59(26.3)
Precautions 34(15.2)
Key	keeper 17(7.6)

Other 6(2.7)

SD:	 standard	 deviation,	 AED:	 automatic	 external	
defibrillator,	min.:	minute.

Apartment	 complexes	 that	 received	AED	 training	
were	116	places	 (84.1%).	Since	 last	 training,	within	3	
months	was	40	places	(34.5%)	and	4-6	months	was	47	
places	(40.5%).	Training	was	done	by	community	health	
centers	 (31	 places	 or	 26.7%),	 suppliers	 (16	 places	 or	
13.8%),	fire	stations	(13	places	or	11.2%),	and	affiliated	
management	 associations	 (9	 places	 or	 7.8%).	 As	 for	
trainees,	 management	 directors	 (84	 places	 or	 31.7%),	
management	employees	(106	places	or	40.0%),	security	
guards	 (58	 places	 or	 21.9%),	 and	 residents	 (13	 places	
or	 4.9%).	Only	 52	 places	 (37.7%)	 showed	 the	 correct	
understanding	 that	 delayed	 defibrillation	 lowered	 the	
survival	 rate,	 and	 there	 was	 only	 one	 case	 of	 actual	
application	as	shown	in	Table	2.

Table 2: Status of training in public access 
defibrillation program in apartment houses

n = 138

Variable n(%)
Training
Yes 116(84.1)
No 22(15.9)

Current	training	month 116
1-3 40(34.5)
4-6 46(39.6)
7-9 9(7.7)
10-12 11(9.6)
13-15 2(1.7)
≥16 8(6.9)

Conted…

Training	hour 116
1 47(40.5)
2 36(31.0)
3 6(5.2)
4 14(12.1)
≥5 13(11.2)

Training	institution 116
Community	health	center 31(26.7)

Supplier 16(13.8)
Fire	station 13(11.2)

Affiliated	association 9(7.8)
Other 47(40.5)
Trainee 265
Director 84(31.7)
Manager 106(40.0)
Guard 58(21.9)
Resident 13(4.9)
Other 4(1.5)

Understanding	on	early	defibrillation
Yes 52(37.7)
No 86(62.3)

Application	experience
Yes 1(0.7)
No 137(99.3)

	 A	 standard	 multiple	 regression	 analysis	 was	
employed	 to	 investigate	 the	 relationship	 between	 five	
independent	 variables	 (the	 number	 of	 households,	 the	
number	of	AEDs,	locking	up	of	the	AEDs,	training,	and	
understanding	on	 early	 defibrillation)	 and	 a	 dependent	
variable	(delivery	time)	in	the	138	places.	First,	5	cases	
of	 the	 delivery	 time	 over	 20	 minutes	 were	 excluded	
as	outliners	because	 it	exceeded	three	 times	(99%)	the	
standard	of	deviation.		Also	excluded	were	both	training	
and	understanding	on	early	defibrillation	because	 their	
absolute	values	were	below0.1	when	linearity	between	
independent	 variables	 and	 dependent	 variables	 was	
examined	by	a	correlational	coefficient.	There	were	no	
issues	with	collinearity	(correlations	among	independent	
variables	negatively	 influencing	the	explanatory	power	
of	dependent	variables)	because	its	tolerance	was	much	
bigger	 than	 .10	 and	 its	 variance	 inflation	 factor	 (VIF)	
was	much	smaller	 than	10.	Accordingly,	 the	 following	
are	the	analyses	of	the	effect	on	the	delivery	time	caused	
by	the	number	of	households,	the	number	of	AEDs,	and	
locking	up	of	AEDs	as	shown	in	Table	3	and	4.
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Table 3: Coefficients of factors affecting delivery time of public access defibrillator in apartment houses

Variable
Unstandardized coefficient Standardized coefficient

T P
Collinearity statistics

B Standard error Β Tolerance VIF
Constant 6.41 1.08 5.92 .001

Households 0.02 0.00 .38 4.92 .001 .99 1.01
Number	of	AEDs -0.20 0.60 -.27 -3.37 .001 .96 1.05

Locking	up -0.56 0.60 -.07 -0.93 .355 .96 1.05

AEDs:	automatic	external	defibrillators,	VIF:	variance	inflation	factor.

Table 4: Correlations of factors affecting delivery time of public access defibrillator in apartment houses

Variable Delivery time Households Number of AEDs R R2 Adjusted R2

Households .37a

.47 .22 .21Number	of	AEDs -.26b .05
Locking	up .14c .04 -.20d

AEDs:	automatic	external	defibrillators.
ap<.001;	bp=.001;	cp=.050;	dp=.010

Delivery time was derived as follows:

0.02	 ×	 number	 of	 households-	 0.20	 ×	 number	 of	
AEDs	-0.56	×	locking	up	of	AEDs	+	6.41

The	 number	 of	 households	 had	 a	 statistically	
meaningful	influence	on	delivery	time	when	the	number	
of	AEDs	and	locking	up	of	AEDs	are	included	(p<.001).	
The	 number	 of	 AEDs	 had	 a	 statistically	 meaningful	
negative	 influence	 on	 delivery	 time	when	 the	 number	
of	 households	 and	 locking	 up	 of	AEDs	were	 included	
(p<.001).		Locking	up	of	AEDs	did	not	have	a	statistically	
meaningful	influence	on	delivery	time	when	the	number	
of	households	and	the	number	of	AEDs	were	included.	
When	the	absolute	value	of	the	standardized	correlational	
coefficient	was	compared,	delivery	time	was	affected	by	
the	 number	 of	 households	 (.38),	 the	 number	 of	AEDs	
(.27),	locking	up	of	AEDs	(.07)	as	shown	in	Table	3.

The	 number	 of	 households,	 the	 number	 of	AEDs,	
and	 locking	up	of	AEDs	appeared	 to	have	 statistically	
meaningful	 correlations	 with	 delivery	 time	 (p<.001;	
p<.001;	 p<.050).	At	 first,	 collinearity	 was	 in	 question	
because	 a	 statistically	meaningful	 negative	 correlation	
(p<.010)	 existed	 between	 the	 number	 of	 AEDs	 and	
locking	up	of	AEDs,	but	 as	 explained	above,	no	 issue	
was	 found	 in	 the	 end.	The	 number	 of	 households,	 the	
number	 of	AEDs,	 and	 locking	 up	 of	AEDs	 explained	
22%	of	 delivery	 time.	Adjusted	R2that	 the	 number	 of	
independent	variables	reflects	was	21%.

This	 research	 confirms	 that	 codification	mandating	
AEDs	 has	 been	 effective	 because	 most	 apartment	
complexes	 in	 survey	 here	 acquired	 AEDs	 after	 Laws	
regarding	emergency	medicines	were	amended	in	2008,	
and	 some	 have	 done	 so	 even	 though	 not	 required	 by	
the	500-unit	standard.	However,	77.5%	of	them	had	the	
minimum	requirement	of	one	AED,	and	only	21.8%	kept	
AEDs	 within	 3-minute	 delivery	 time	 while	 38.6%	 had	
delivery	time	of	8	minutes	or	longer.		The	overall	average	
delivery	 time	was	 7	minutes.	 	 This	 is	 not	 significantly	
faster	than	the	average	defibrillation	time	of	8-12	minutes	
by	 the	 emergency	medical	 squads	 in	Gyeonggi-do	 Fire	
Services17.	Moreover,	35.5%	had	their	AEDs	locked	away	
for	 safekeeping,	 as	 each	AED	 costs	 over	￦2,600,000	
(about	 US	 $2,200).	 Therefore,	 detailed	 guidelines	 for	
rapid	defibrillation	are	urgently	needed.

Even	 though	 many	 AEDs	 were	 stored	 in	 locked	
rooms,	 notice	 regarding	 the	 key	was	 insufficient.	Thus,	
apartment	 complexes	 need	 to	 set	 out	 more	 concrete	
procedures	 regarding	 emergency	 reporting,	 such	 as	
notifying	and	training	residents	first	to	contact	the	person	
in	charge	of	 the	key	to	bring	 the	AED	to	 the	residence,	
and	 to	 call	 911.	For	 instance,	 they	 should	be	 instructed	
to	call	the	management	office	or	security	station	that	has	
the	key	and	say,	“At	apartment,	there	is	a	cardiac	arrest	
patient.	Bring	the	AED	and	call	911.”	This	will	speed	up	
the	 administration	of	defibrillation	 and	CPR.	 If	 the	key	
keeper	 receives	 periodic	 regular	 training,	 the	 patient’s	
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chance	of	survival	may	increase	until	high-quality	CPR	is	
administered,	and	then	the	goals	of	AED	laws	will	be	met.

AED	 training	 was	 given	 in	 84.1%	 of	 apartment	
complexes	 to	 managers,	 management	 directors,	 and	
security	guards.	 	However,	only	37.7%	were	aware	that	
the	 survival	 rate	goes	down	by	7-10%	per	 each	minute	
defibrillation	is	delayed.	The	attitude	toward	defibrillation	
seems	 to	 be	 problematic,	 considering	 the	 fact	 that	 only	
one	 case	 of	AED	 application	 was	 reported	 out	 of	 138	
apartment	 complexes	 with	 an	 average	 unit	 number	 of	
1,027	in	each.	While	this	may	be	caused	by	the	delayed	
discovery	 of	 cardiac	 arrests	 at	 home	 and	 low	 rate	 of	
defibrillation	 in	South	Korea15,19,	 it	also	shows	 the	need	
for	practical	AED	training	for	laypersons	including	quick	
recognition	of	and	response	to	at-home	cardiac	arrests.	As	
the	effectiveness	of	30-minute	video	training	on	CPR	and	
AED	for	laypersons	have	been	proved,	teaching	methods	
that	 drill	 the	 essence	 of	AED	 and	 induce	 the	 trainees’	
active	and	positive	attitude	will	be	helpful20,21.

In	a	large	complex	with	a	great	number	of	households,	
delivery	 time	 is	 longer	because	of	 the	distance	between	
the	 dwelling	 and	 the	AED	whereas	 in	 a	 complex	 with	
multiple	 AEDs	 delivery	 time	 is	 shortened.	 While	 the	
effect	 of	 confirmed	 independent	 variables	 on	 delivery	
time	 was	 not	 great,	 that	 on	 the	 number	 of	 households	
was	 38%,	 revealing	 that	 an	 AED	 per	 the	 number	 of	
households	as	well	as	the	location	and	standards	of	AEDs	
should	be	redefined	so	that	defibrillation	within	3	minutes	
is	possible.	Additionally,	 the	 fact	 that	AED	 training	did	
not	 shorten	 the	 delivery	 time	 raises	 doubts	 as	 to	 the	
effectiveness	of	current	 training.	 	It	must	emphasize	the	
mandatory	core	content	of	rapid	defibrillation	and	active,	
positive	 attitude	 toward	AED	 and	 CPR	 administration.		
Cases	in	developed	countries	clearly	show	that	systematic	
PAD	 programs	 improved	 pre-hospital	 survival	 rate	 by	
200%20,21.	Maximum	delivery	time,	a	dependent	variable,	
was	 given	 by	 the	 interviewees	 using	 the	 normal	 adult	
walking	speed.	Thus,	the	time	taken	was	not	actual,	and	in	
an	emergency	situation	when	running	or	walking	briskly,	
one	may	shorten	the	time,	below	the	maximum	delivery	
time	of	7	minutes.

CONCLUSION

AED	delivery	time	was	shortened	where	the	number	
of	 households	 of	 the	 apartment	 complex	was	 small	 or	
the	 complex	 had	 multiple	AEDs.	 In	 order	 to	 provide	
rapid	defibrillation	 to	 cardiac	 arrest	 cases	 taking	place	

in	apartment	houses,	the	requirements	and	standards	for	
AED	acquisition	and	training	must	be	heightened.
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ABSTRACT

As	researches	on	convergence	between	diverse	fields	of	science	and	technology	are	activated,	researchers’	
interests	 are	 shifting	 to	 other	 areas	 as	 well.	 Therefore,	 the	 information	 service	 that	 needs	 to	 transmit	
information	quickly	and	accurately	should	identify	the	area	of	interest	of	the	user	and	reflect	it	in	the	search	
result.	 In	 this	paper,	we	propose	a	method	to	 improve	user’s	satisfaction	by	grasping	the	user’s	 interests	
in	 real	 time	and	 reflecting	 them	 in	search	 results.	This	paper	proposes	a	methodology	 in	which	a	user’s	
fields	of	interest	are	identified	by	tracking	the	user’s	search	behavior	and	interest	in	science	and	technology	
information	(research	subject	information,	articles,	patents,	study	reports)	in	real	time	using	the	National	
Science	and	Technology	Standard	Classification	Code;	this	information	is	reflected	in	the	search	results.	For	
classification	information	to	determine	the	user’s	fields	of	interest,	the	medium	codes	of	the	National	Science	
and	Technology	Standard,	pre-granted	in	the	document	records	for	science	and	technology	information,	are	
used.	The	extracted	data	regarding	the	user’s	fields	of	interest	is	applied	for	re-ranking	the	search	results	
according	 to	 the	user’s	 levels	of	 interest,	 using	 the	boosting	method.	The	users	 ‘interests	were	different	
from	day	to	day,	and	it	was	found	that	the	documents	that	boosted	the	search	results	by	using	the	S	&	T	
classification	code	are	more	suitable	for	the	users’	needs.	Especially,	when	the	search	is	performed	with	a	
simple	word,	the	method	of	presenting	the	search	result	using	the	interest	field	at	the	top	greatly	increases	the	
user	satisfaction.	It	is	not	meaningful	for	a	physician	to	first	present	a	document	containing	the	word	‘virus’	
in	computer	science.	The	results	of	this	study	can	be	applied	not	only	to	science	and	technology	but	also	to	
various	information	retrieval	services	in	humanities,	social	and	political	fields.	In	the	future,	it	is	necessary	
to	experiment	with	how	precisely	to	track	and	detect	changes	in	user	interest.

Keyword: User’s Interest, Personalization, Information Retrieval, NTIS, Real-time Tracking
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INTRODUCTION

Search	 results	 for	 a	 given	 keyword	 are	 identical	
across	most	search	engines.	However,	a	search	service	
that	offers	identical	results	for	a	given	keyword	does	not	
meet	the	demands	of	users	whose	fields	of	interest	vary	
significantly1,2.	As	 studies	 that	 combine	multiple	fields	
grow	rapidly,	a	single	word	can	convey	several	different	

scientific	meanings3.	In	such	cases,	a	user	needs	to	spend	
more	time	and	effort	to	get	the	exact	results	as	desired	in	
one	or	two	clicks.

Displaying	 the	 results	 expected	 by	 the	 user	 at	
the	 top	 is	 critical.	 If	 two	users	 entered	 the	 same	word	
“virus”	 in	 the	 search	 field,	 they	 -	 assuming	 one	 is	 a	
computer	 engineer	 and	 the	 other	 a	 biologist	 -	 would	
expect	different	 results.	The	computer	engineer	 should	
be	shown	results	relating	to	a	computer	virus	at	the	top,	
while	the	biologist	should	first	see	pages	about	a	virus	
relating	 to	 diseases.	There	 are	many	 studies	 that	 have	
examined	adjusting	search	results	using	methodologies	
such	as	user	profiling,	keyword	expansions	or	clustering	
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similar	 pages4,5,6,7,8,9,10.	 However,	 it	 is	 necessary	 to	
differentiate	search	results	for	homonyms,	and	research	
on	a	methodology	that	tracks	and	applies	the	user’s	fields	
of	interest	in	real	time	is	imperative11.

In	this	paper,	we	discuss	how	the	identified	field	of	
interest	for	a	user	can	be	reflected	in	search	results.	For	
this	research,	we	analyze	data	collected	through	surveys	
of	online	activities	such	as	searches,	previews,	detailed	
views,	purchases	of	copy,	comments,	and	clippings,	 to	
evaluate	a	user’s	(weighted)	level	of	interest	per	behavior	
for	each	search	performed,	and	track	the	user’s	fields	of	
interest	 in	 real	 time.	Each	 time	a	 search	 is	performed,	
the	user’s	fields	of	interest	are	reevaluated	on	a	weighted	
basis,	 and	 the	 identified	data	 is	 reflected	 in	 the	 search	
results,	displaying	results	based	on	the	user’s	preferences	
on	 top.	 The	 pages	 subject	 to	 the	 experimental	 search	
are	from	the	NTIS	science	and	technology	information	
(research	project	information,	articles,	patents,	research	
reports).	The	classification	codes	required	to	determine	
a	user’s	fields	of	interest	are	adopted	from	the	medium	
codes	of	the	National	Science	and	Technology	Standard	
Classification	 Code,	 published	 by	 the	 Ministry	 of	
Science,	ICT	and	Future	Planning	(MSIP).

MATERIALS AND METHOD

 A. Level of interest per user behavior for S&T 
information service:	 In	 general,	 the	 behavior	
of	 information	 service	 users	 varies	 across	
activities	 such	 as	 keyword	 search,	 detail	 view,	
bookmarking,	 printing,	 sending	 email,	 sharing	
on	 social	 media,	 adding	 to	 shopping	 basket,	
purchasing,	 viewing	 posts,	 commenting	 and	
so	 on.	Moreover,	 depending	 on	 the	 level	 of	 the	
user’s	 interest	 in	 the	 given	 information,	 each	
activity	 may	 be	 performed	 independently	 or	
multiple	activities	may	be	performed	with	varying	
degrees.	In	this	study,	we	conducted	a	survey	of	
approximately	 100	 people,	 including	 students	
majoring	in	the	study	of	information,	information	
service	 planners/managers,	 library	 experts	 or	
information	providers,	and	NTIS	service	users,	in	
order	 to	 quantify	 their	 level	 of	 interest	 reflected	
in	their	respective	online	behavior.	The	response	
rate	was	53%	and	Table	I	below	shows	the	level	
of	interest	for	each	behavior	that	can	be	observed	
in	the	use	of	a	web	information	service.

Table I: Level of Interest Reflected for Each Activity

Activity Level of Interest
Searching	the	exact	subject 74

Keyword	search	(multiple	results) 32
Move	to	detailed	view 67
Bookmark	(clipping) 71
Move	to	the	page 68

Send	email 61
Share	on	SNS 57
Add	to	basket 63

Purchase	(checkout) 69
View	original 81

Request	to	copy	original 69
Click	like 54

Leave	comment 53
View	similar	pages 40

	 	As	shown	in	Table	I,	if	a	user	makes	use	of	a	piece	
of	 information	 and	 makes	 a	 purchase	 of	 it,	 the	
level	of	interest	score	is	81	points	out	of	100,	and	
if	a	user	shares	the	information	on	social	media,	
the	score	would	be	57	points.	The	survey	shows	
that	purchasing,	bookmarking,	 adding	 to	basket,	
or	 viewing	 the	 original	 document	 indicate	 a	
higher	level	of	interest	than	viewing	similar	pages	
and	not	proceeding	further.

 B. Real-time tracking of interest fields:	A	 user’s	
fields	 of	 interest	 naturally	 change	 with	 changes	
in	topics	of	research,	or	with	the	passage	of	time.	
As	convergence	 study	 is	growing	 in	 the	field	of	
science	and	technology,	many	researchers	search	
online	 and	 make	 use	 of	 relevant	 literature	 to	
acquire	 new	 information	 across	 various	 fields.	
Tracking	and	identifying	a	user’s	changing	fields	
of	interest	and	displaying	relevant	results	on	top	
has	 become	 critical	 for	 information	 providers,	
even	as	the	user’s	expectations	in	terms	of	easier	
and	quicker	information	retrieval	keep	increasing.

	 	All	 the	 projects,	 articles,	 patents,	 and	 research	
reports	provided	by	NTIS	hold	one	or	more	codes	
for	each	record	acquired	from	the	National	Science	
and	Technology	Standard	Classification	database.	
Fig.1	 is	 an	 example	 of	 how	 the	 classification	
codes	are	expressed.	This	study	uses	the	medium	
codes	and	saves	the	values	of	the	level	of	interest	
of	the	medium	codes	on	a	weighted	basis	for	each	
user	activity	to	detect	the	user’s	fields	of	interest.
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Fig. 1: Example of National science and technology 
standard classification codes

	 	A	user	first	performs	a	“keyword	search”	to	find	the	
right	information	and	use	it	through	an	information	
service.	 Once	 a	 search	 is	 requested,	 the	 service	
will	generate	search	results.	The	Microsoft	FAST	
search	engine,	which	this	study	proposes,	gathers	
classification	 codes	 that	 represent	 the	 search	
results	and	provides	them	after	the	search	results	
are	created.	As	per	Table	I,	32	points	are	allocated	
to	 the	 classification	 code	 in	 which	 the	 user	
expressed	interest.	The	user	proceeds	to	engage	in	
other	actions	such	as	adding	an	item	to	the	basket,	
purchasing	the	original	copy,	clipping,	or	sharing	
on	 social	 network	 services	 (SNS).	 With	 every	
action,	the	scores	shown	in	Table	I	are	added.	Each	
time	a	user	engages	 in	a	certain	activity	defined	
in	the	table,	the	score	is	recalculated	in	real	time	
and	the	top	three	classification	codes	are	defined	
as	the	user’s	fields	of	interest.	The	identified	codes	
are	used	to	re-rank	the	subsequent	search	results.	
This	 study	 proposes	 a	 methodology	 that	 places	
the	most	relevant	information	records	at	the	top.	
Fig.2	 describes	 a	 personalization	 method	 that	
tracks	personal	fields	of	interest	in	real	time	and	
rearranges	search	results.

Fig. 2: An algorithm for the real-time tracking of 
user’s interest fields

 C. Search result personalization by boosting 
mechanism:	 FAST	 ESP	 supports	 the	 following	
types	 of	 boosting	 mechanisms:	 absolute	 query	
boosting,	 relative	 query	 boosting,	 and	 relative	
document	 boosting.	The	 below	description	 refer	
to	the	FAST	ESP	documents:

 1. Absolute query boosting:	Suppose	you	want	a	
document	to	be	consistently	displayed	at	a	given	
position	in	the	result	set,	for	example	at	position	
one,	 when	 a	 user	 searches	 with	 a	 specific	
query.	 Then	 you	 can	 specify	 a	 document-
query-combination	and	assign	a	fixed	absolute	
ranking	position	that	the	specified	document	is	
to	get	within	the	result	list,	whenever	a	user	is	
searching	 with	 the	 specified	 query.	 Absolute	
query	 boosting	 also	 allows	 you	 to	 exclude	
individual	documents	from	being	displayed	at	
all	when	a	user	searches	with	a	specific	query.

 2. Relative query boosting:	 Suppose	 you	 want	
to	ensure	 that	 a	particular	document	 is	 always	
displayed	among	the	first	20	documents	 in	 the	
result	list,	provided	a	user	searches	with	a	specific	
query.	For	all	other	queries,	the	ranking	position	
of	 the	document	shall	not	be	 impacted	by	any	
boost.	 Thus,	 you	 specify	 a	 document-query-
combination	 and	 assign	 an	 amount	 of	 ranking	
points	 with	 which	 the	 document’s	 overall	
ranking	value	is	to	be	increased	whenever	a	user	
is	searching	with	the	specified	query.

 3. Relative document boosting:	 Suppose	 you	
want	 to	 ensure	 that	 a	 particular	 document	 is	
always	displayed	within	the	first	20	documents	
in	the	result	list,	no	matter	which	query	a	user	
has	 submitted.	At	 the	 same	 time	 you	 do	 not	
want	 to	 assign	 a	 fixed	 result	 list	 position	 to	
the	 document.	 For	 this	 purpose	 it	 is	 possible	
to	 specify	 that	 the	 overall	 ranking	 value	 of	
the	 particular	 document	 to	 be	 ranked	 higher,	
be	increased	with	a	certain	amount	of	ranking	
points.	 The	 national	 science	 and	 technology	
standard	 classification,	 which	 indicates	 the	
highest	 ratio	 at	 the	 time	of	 the	 user’s	 search,	
is	used	to	rearrange	the	search	results,	and	the	
documents	having	the	classification	values	by	
the	boosting	technique	are	located	at	the	top	of	
the	search	results.
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RESULTS AND DISCUSSION

With	 the	 help	 of	 the	 proposed	 methodology,	
every	 act	 performed	 by	 the	 user-search,	 view	 detail,	
purchase	or	share-is	tracked.	Fig.3	shows	the	cumulative	
scores	of	fields	of	 interest	per	day	and	their	respective	
proportions.	 In	 the	 beginning,	 the	 user	 tapped	 into	
information	 on	 information	 theory	 or	 software,	 but	
later	shifted	focus	towards	information	on	medical	 life	
science	 and	molecular	 cell	 biology.	 Initially,	when	 the	
user	performed	a	 search	by	 typing	a	keyword	 “virus,”	
IT-related	pages	were	displayed	on	top.	However,	as	the	
fields	of	interest	change	toward	medical	life	science	and	
molecular	 cell	biology,	 the	proposed	methodology	can	
display	information	relevant	to	these	fields	on	top	instead	
of	 IT-related	 documents	 when	 the	 keyword	 “virus”	 is	
entered.	Table	II	shows	that	personalized	search	results	
appear	with	 the	same	keyword	being	entered	based	on	
the	tracking	results	for	fields	of	interest.

Fig. 3: Real-time tracking of user’s Interest fields

Table II: Personalized search results

Case Top5	title	of	search	result
1. Construction	of	Integrated	Omics	Databases	

and	 Development	 of	 Automated	 Pipeline	
Program	 for	 Rapid	 Identification	 of	 Food-
borne	Pathogens

2. preclinical	 research	 for	 the	 biodistribution	
and	pharmacology	of	gene	therapy

Conted…
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fe
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ie
nc
e	
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ul
ar
	c
el
l	b
io
lo
gy

3. Development	 SOP	 about	 ELISA	 flock	
profiling	 for	 ND,	 IB	 vaccination	 based	 on	
each	live	vaccine	products	and	vaccination

4. Development	 of	 advanced	 vaccine	
technology	based	on	adjuvants

5. Development	 of	 DNA-based	 gene	 therapy	
and	 clinical	 phase	 I	 trial	 against	 HSV-2	
infection

6. Development	 of	 prevention	 system	 against	
the	invasion	of	highly	pathogenic	viruses	and	
their	insect	vectors	from	tropical/subtropical	
countries

7. Mapping	 the	 distribution	 and	 development	
of	 the	 diagnosis	 manual	 for	 national	
management	 viruses	 to	 respond	 to	 climate	
change

8. Protected	 Horticultural	 Industrialization	 of	
Apple	Virus-Free	Stocks

9. Epigenetic	 mechanisms	 of	 sirtuin	 2	 that	
regulates	 synaptic	 function	 and	 depressive	
behaviors

10. Studies	 on	 the	 methods	 for	 the	 systemic	
characterization,	evaluation	and	maintenance	
of	the	developed	vaccine	seed	virus

In
te
re
st
	F
ie
ld
	:	
co
m
pu
te
r	s
ci
en
ce
	a
nd
	so

ftw
ar
e

1. Software	Black	Box	for	Highly	Dependable	
Computing

2. The	Development	of	Smart	Monitoring	and	
Tracing	System	against	Cyber-attack	in	All-
IP	Network

3. Detection	 of	 graft-taking	 and	 disease	 for	
grafted	 seedlings	 of	 cucurbitaceous	 crops	
based	 on	 information	 and	 communication	
technology

4. Developing	 security	 algorithms	 for	 smart	
mobile	devices

5. A	development	of	VoIP	Security	System	for	
BUGYO2

6. Study	 on	 Hacking	 and	 Virus	 Response	
Technology

7. New	 Recognition	 System	 For	 Auto-
Generated	Polymorphic	Viruses

8. Privacy-Preserving	 Remote	 Access	
Technology

9. A	 Study	 of	 Enhancement	 Security	 on	
Smartphone

10. Performance	 Optimization	 of	 Anti-Virus	
Program	on	GPU
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CONCLUSION

With	the	growing	interest	in	convergence	study	and	
the	variety	of	research	subjects,	individuals	demonstrate	
changing	 fields	 of	 interest	 in	 science	 and	 technology.	
In	 this	 research,	 we	 surveyed	 the	 level	 of	 interest	 of	
several	information	service	users	reflected	in	their	usage	
behaviors	 and	 proposed	 a	 methodology	 that	 uses	 the	
results	as	factors	to	extract	and	track	the	fields	of	interest	
in	real	time.	In	addition,	the	extracted	data	on	fields	of	
interest	was	used	to	re-rank	the	search	results	so	that	the	
most	relevant	pages	could	be	presented	to	the	user	in	a	
quicker	and	easier	manner.	Future	studies	should	focus	
on	the	degree	of	relevance	of	the	rearranged	results	to	the	
users’	fields	of	interest	and	the	level	of	their	satisfaction	
with	the	results.
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ABSTRACT

This	 study	 investigated	 the	 structural	 relationship	 between	 a	 father’s	 role	 identity,	 role	 belief,	 marital	
relationship,	and	involvement	in	parenting	and	examined	the	mediating	effect	of	a	father’s	belief.	A	total	
of	151	fathers	with	preschoolers	in	Korea	participated	in	this	study.	To	investigate	the	hypothesized	model,	
structural	equation	modeling	was	used.	Data	were	analyzed	with	SPSS	and	AMOS	programs.	The	results	
suggested	that	a	father’s	role	identity	relates	to	his	role	belief	and	involvement	in	parenting.	His	role	identity	
has	a	 significant	positive	direct	effect	on	his	 involvement	 in	parenting	and	also	an	 indirect	effect	on	his	
involvement	in	parenting	via	his	role	belief.	This	study	provides	guidelines	for	developing	programs	and	
policies	to	promote	fathers’	involvement	in	parenting.

Keyword: father’s role identity, father’s role belief, marital relationship, father involvement in parenting, 
structural equation modeling
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INTRODUCTION

The	 number	 of	 stay-at-home	 husbands	 or	 fathers	
who	care	for	their	children	has	steadily	increased	since	
2000	in	Korea1.	Fathers	spend	much	more	time	in	taking	
care	 of	 their	 children,	 and	 recently	 fathers	 have	more	
participated	in	parenting	than	fathers	of	past	generations.	
Even	though	most	fathers	don’t	assume	a	dominant	role	
in	 parenting	 like	 mothers,	 the	 gap	 between	 a	 father’s	
and	mother’s	 involvement	with	 parenting	 seems	 to	 be	
decreasing2,3.	The	increase	of	father	involvement	shows	
a	 changing	 perception	 of	 gender	 stereotypes,	 as	 more	
women	 continue	 to	 work	 outside	 and	 take	 on	 bread-
winning	 roles.	 Simultaneously,	 the	 degree	 of	 	 fathers’	
interest	in	involvement	with	child	rearing	has	increased4.   
This	 shift	 has	 changed	 the	 culture	 of	 fatherhood	 as	
fathers	are	regarded	to	be	more	expressive	and	active	in	
the	child	rearing4.

Also,	 the	 studies	 showed	 a	 positive	 effect	 of	 a	
father’s	involvement	with	parenting	on	their	children5,6. 

His	 more	 active	 care-giving	 of	 children	 resulted	 in	
positive	 outcomes	 for	 families.	 For	 example,	 children	
with	 a	 highly	 engaged	 father	 reported	 less	 behavioral	
problem	during	the	early	school	years7.	Also,	a	father’s	
positive	 psychological	 engagement	 in	 early	 childhood	
predicted	educational	achievement	in	adolescent	years8 
and	protected	their	child	against	developing	depression	
in	 pre-teen	 years9.	 Increasing	 evidence	 concerning	 the	
fathers’	 involvement	 highlights	 the	 significant	 role	 of	
fathers	in	the	well-being	of	their	children10.

The	 definition	 of	 father	 involvement	 could	 vary	
from	 a	 financial	 provider	 to	 a	 participant	 in	 multiple	
dimensions	 of	 parenting.	 The	 common	 categories	
of	 father	 involvement	 can	 be	 composed	 of	 three	
factors11:	 interaction	 (e.g.,	 a	 father	 interacts	 with	 his	
child),	 accessibility	 (e.g.,	 a	 father	 is	 physically	 and	 or	
psychologically	available	to	his	child),	and	responsibility	
(e.g.,	a	father	assumes	responsibility	for	his	child).	The	
Lamb	et	al.	definition	was	used	as	the	meaning	of	father	
involvement	in	this	study.

Being	 a	 father	 entails	 a	 fundamental	 shift	 in	 the	
father’s	 life;	 however,	 his	 established	 identities	 and	
lifestyles	 are	 thrown	 into	 flux	 by	 the	 transition	 into	 a	
new	 and	 different	 world12.	 Fathers	 have	 to	 reset	 their	
identity	 as	 a	 father,	 as	 well	 as	 a	man.	A	 father’s	 role	
identity	means	 how	 a	 father	 sets	 the	 role	 as	 a	 parent.	
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Although	 the	study	on	a	 father’s	 identity	has	not	been	
done	 fully,	 the	 relationship	 between	 a	 father’s	 role	
identity	and	his	 involvement	 is	consistently	 reported13. 
Palkovitz14,	 for	 instance,	 investigated	 the	 significance	
of	 fathering	 for	men	 and	 indicated	 that	 all	 fathers	 felt	
fatherhood	 accounted	 for	 a	 portion	 of	 their	 identity.	
Furthermore,	fathers	with	role	confidence	as	a	father	is	
likely	to	acknowledge	the	significance	of	fatherhood	and	
have	a	strong	belief	in	being	a	good	father.	

Fathers’	 role	 belief	 is	 a	 crucial	 factor	 of	 father	
involvement.	 Fathers	 have	 different	 views	 on	 the	
perception	 of	 importance	 on	 the	 fathers’	 role.	 The	
fathers’	 perceptions	 in	 parenting	 are	 important;	 the	
way	they	recognize	their	roles	as	a	father	influences	the	
quality	of	mutual	interactions	and		also	effects	on	their	
children’s	development15.	Previous	studies	reported	that	
fathers	who	perceive	 the	father’s	 role	crucial	are	more	
likely	to	involve	with	positive	parenting16. 

The	marital	relationship	is	also	associated	with	father-
child	relationship.	Parke	and	Beitel17,	for	example,	reported	
that	 the	 marital	 system	 influences	 on	 the	 father–child	
relationship.	However,	the	effect	of	marital	relationship	on	
father-child	relationship	is	a	little	inconsistent	compared	
with	the	effect	of	marital	relationship	on	the	mother-child	
relationship.	 According	 to	 the	 fathering	 vulnerability	
hypothesis18,	 father–child	 relationships	 may	 be	 more	
fragile	to	marital	conflict	than	mother–child	relationships.	
In	other	words,	negative	marital	relations	may	exert	more	
powerful	 impact	 on	 father–child	 relationships	 than	 on	
mother–child	relationships19.	It	is	predicted	that	the	parents	
with	higher	levels	of	marital	satisfaction	tend	to	be	more	
responsive	to	their	child’s	needs	and	more	involved	with	
positive	 parenting.	A	 positive	 marital	 relationship	 may	
promote	 parents’	 effective	 communication	 concerning	
parenting,	which	may	make	a	father	 think	highly	of	his	
role.	The	result	of	how	a	mother	perceive	a	father’s	role	
was	a	better	predictor	of	father	involvement	than	how	a	
father	 perceive	 their	 own	 paternal	 role20,	 corroborating	
the	 association	 between	 marital	 relationship	 and	 father	
involvement.

Thus,	 this	 study	explores	 the	 relationship	between	
a	father’s	role	identity,	role	belief,	marital	relationship,	
and	paternal	 involvement	 in	Korea.	Based	on	previous	
studies,	 a	 father’s	 role	 identity,	 belief,	 and	 marital	
relationships	 are	 assumed	 to	 influence	 a	 father’s	
participation	 in	 parenting.	Also,	 a	 father’s	 role	 belief	
assumed	to	function	as	a	mediating	variable	(see	Fig.	1.).	

Fig. 1: Hypothesized model

METHODS

 A. Study Design: To	 analyze	 the	 integrative	
relationship	between	father’s	role	identity,	role	belief,	
marital	 relationship,	 and	 paternal	 involvement,	 a	
cross-sectional	research	design	was	used.

 B. Participants: Participants	were	170	fathers	with	a	
preschooler.	The	data	were	collected	via	structured	
questionnaires.	Participants	agreed	to	participate	in	
the	study,	and	151	of	them	were	analyzed	except	for	
19	incomplete	questionnaires.

 C. Measurements:

  Father’s role identity: To	 measure	 father’s	
role	 identity,	 the	 Paternal	 Role	 Inventory	 was	
used,	 which	 developed	 by	 Park21.	 Paternal	
role	 identity	 includes	 role	 confidence	 and	 role	
confusion.	 	 Role	 confidence	 was	 designed	 to	
assess	paternal	confidence	and	satisfaction,	sense	
of	 accomplishment	 as	 a	 paternal	 role,	 such	 as	
“I	 am	 proud	 of	 being	 a	 father”.	 Role	 confusion	
was	designed	to	assess	confusion	of	role	identity	
which	 included	 pressure	 of	 responsibility	 and	
role	ambiguity	such	as	“If	I	could	turn	back	time,	
I	would	not	have	a	child”	 ,	 “	 I	 feel	discouraged	
or	have	a	conflict	when	I	need	to	give	up	my	life	
for	my	children”.	This	scale	was	composed	of	15	
items.	All	 items	were	measured	 on	 a	 five-point.	
The	Cronbach’s	α	was	0.94.

  Father’s role belief: To	 measure	 father’s	 role	
belief,	 Role	 of	 the	 Father	 Questionnaire	 was	
used14.	 The	 Role	 of	 the	 Father	 Questionnaire	
(ROFQ)	measures	how	strongly	a	parent	believes	
that	 a	 father‟s	 role	 is	 important	 to	 a	 child’s	
development.	 This	 scale	 consisted	 15	 items	
like	 “Fathers	 play	 a	 central	 role	 in	 the	 child’s	
personality	 development”.	 A	 father	 rated	 each	
item	 on	 a	 five-point	 (from	 “Strongly	 Agree”	
to	 “Strongly	 Disagree”).	 Higher	 scores	 mean	
that	a	father	has	an	attitudes	that	fathers	have	to	
participate	in	parenting	for	their	children’s	positive	
development.	The	Cronbach’s	α	was	0.92.
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  Marital relationship: To	 measure	 the	 father’s	
marital	relationship,	the	Marital	Satisfaction	Scale	
(MSS)	was	used,	which	was	revised	on	the	basis	
of	 	Roach,	Fraizer,	&	Bowden22.	This	 scale	was	
composed	of	4	items	(e.g.	“My	relationship	with	
my	partner	makes	me	happy”).	Father	rated	each	
item	on	a	5-point.	The	Cronbach’s	α	was	0.82

  Father’s involvement in parenting: To	measure	
father’s	involvement	in	parenting,	The	Generative	
Fathering	Scale	was	used,	which	was	developed	
by	 Lee,	 Lee,	 	 &	 Cho23.	 Generative	 fathering	
scale	 includes	 parental	 involvement	 of	 fathers	
(e.	 g.	 Developmental	 support,	 Caregiving	 and	
monitoring,	 and	 Shared	 activity)	 and	 parental	
responsibility	 (e.g.	 responsibility	 as	 a	 resource	
provider,	 responsibility	 as	 a	 child-rearing).	 This	
scale	was	composed	of	40	items	(e.g.	“I	help	my	
child	to	solve	the	problems	by	himself	(herself)”,	
“I	play	with	my	child	such	as	folding	origami”).	
Respondents	 rated	 each	 item	 on	 a	 5-point.	 The	
Cronbach’s	α	was	0.76.

 D. Data analysis:	Means	 and	 Standard	 Deviations	
were	calculated.	A	hypothesized	and	an	alternative	
models	 were	 examined	 by	 structural	 equation	
modeling.	To	evaluate	the	fit	of	structural	models	
to	 the	 data,	 the	 standard	 chi-square	 index	 of	
statistical	 fit,	 the	 root	 mean	 square	 error	 of	
approximation	 (RMSEA),	 Tucker–Lewis	 index	
(TLI)	 and	 Comparative	 Fit	 Index	 (CFI)	 were	
used.	 RMSEA	 values	 below	 .06	 show	 a	 close	
fit	 to	 the	 data24,	 whereas	 TLI	 and	 CFI	 values	
greater	than	.90,	and	preferably	greater	than	.95,	
are	 considered	moderate	 support	 for	 the	 fit	 of	 a	
model	 to	data24.	The	model	was	estimated	along	
with	 direct,	 indirect,	 and	 total	 effects,	 and	 	 the	
mediation	effect	was	examined.

RESULTS

 A. Participant characteristics: The	 characteristics	
of	 the	 participants	 were	 reported	 in	 Table	 1.	
Participants	 were	 fathers	 with	 a	 preschooler.	 The	
fathers’	arithmetic	mean	age	was	38.44	±	4.06	years	
and	children’s	arithmetic	mean	age	was	4.62	±	1.35.	
Regarding	the	proportion	of	a	child’s	gender,	60.9%	
of	children	were	boys	and	39.1%	of	children	were	
girls.	 Social	 Educational	 Status	 of	 father’s	 was	 as	
follows:	High,	7	fathers	(4.7%);	Middle,	125	fathers	
(84.5%);	and	low,	16	fathers	(10.8%).

 B. Descriptive statistics for variables:	Descriptive	
statistics	 for	 father’s	 role	 identity,	 role	 belief,	
marital	relationship,	and	father’s	involvement	are	
shown	 in	 Table	 1.	 The	 level	 of	 role	 confidence	

is	 3.81±.54	 point	 (ranging	 1-5)	 and	 the	 level	
of	 role	 confusion	 is	 1.94±.65	 point	 (ranging	
1-5).	 The	 level	 of	 role	 belief	 is	 4.13±.43	 point	
(ranging	 1-5).	 The	 level	 of	 marital	 relationship	
is	 4.16±.70	 (ranging	 1-5).	 Father	 involvement	
includes	 3	 subscales;	 Developmental	 support	 is		
3.69±.50,	Caregiving	is	3.74±.56,	Shared	activity	
is	 3.89±.59,	 resource	 provider	 is	 3.70±.62,	 and	
child-rearing	is	3.73±.54.

Table I: Mean and SDs of variables

Variable Category Mean ± SD
Role	identity	

(1~5)
Role	confidence 3.81	±	.54
Role	confusion 1.94	± .65

Role	belief 4.13	±	.43
Marital	relationship	(1~5) 4.16	±	.70

Father	
involvement	

(1~5)

Developmental	support 3.69	±	.50
Caregiving	and	
monitoring 3.74	± .56

A	shared	activity 3.89	±	.59
Responsibility	as	a	
resource	provider 3.70	±	.62

Responsibility	as	a	
child-rearing 3.73	±	.54

	 	Correlations	among	main	variables	are	shown	in	
Table	 2.	Father’s	 role	 confidence	was	positively	
associated	 with	 role	 belief	 (r =	 .53,	 p<.001),	
marital	relationship	(r =	.55,	p<.001),	and	father’s	
involvement	 in	 parenting	 and	 its	 subscales	
(developmental	 support, r =	 .58,	 p<.001;	
caregiving,	r =	.49,	p<.001;	a	shared	activity,	r =	
.48,	p<.001;	 resource	 provider,	 r =	 .54,	p<.001;	
child-rearing,	 r =	 .55,	 p<.001).	 	 Father’s	 role	
confusion	 was	 negatively	 related	 to	 role	 belief	
(r =	-.55,	p<.001),	marital	relationship	(r =	-.57,	
p<.001),	father’s	involvement	in	parenting	and	its	
subscales	(developmental	support, r =	-.45,	p<.	001;	
Caregiving,	r =-.42,	p<.001;	a	shared	activity,	r =	
-.39,	p<.001;	resource	provider,	r =	-.34,	p<.001;	
child-rearing,	r =	-.42,	p<.001).	Fathers’	role	belief	
was	positively	related	 to	 the	marital	 relationship	
(r =.52,	 p<.001)	 and	 father’s	 involvement	 in	
parenting	 and	 its	 subscales	 (developmental	
support, r =	 .51,	 p<.	 001;	 Caregiving,	 r =.48,	
p<.001;	a	shared	activity,	r =	.45,	p<.001;	resource	
provider,	r =	 .58,	p<.001;	child-rearing,	r =	 .54,	
p<.001).	Also,	the	father’s	marital	relationship	is	
related	 to	 father’s	 involvement	 in	 parenting	 and	
its	subscales	(developmental	support, r =	.45,	p<.	
001;	Caregiving,	r =.47,	p<.001;	a	shared	activity,	
r =	.36,	p<.001;	resource	provider,	r =	.42,	p<.001;	
child-rearing,	r =	.36,	p<.001).
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Table Ii: Correlation among main variable

1 2 3 4 5 6 7 8
2 -.64*** 1
3 .53*** -.55*** 1
4 .55*** -.57*** .52*** 1
5 .58*** -.45*** .51*** .45*** 1
6 .49*** -.42*** .48*** .47*** .77*** 1
7 .48*** -.39*** .45*** .36*** .74*** .71*** 1
8 .54*** -.34*** .58*** .42*** .70*** .70*** .67*** 1
9 .55*** -.42*** .54*** .36*** .71*** .72*** .68*** .72

***	p <	.001.

1:	role	confidence,	2:	role	confusion,	3:	role	belief,	4:	marital	relationship,	5:	developmental	support,	6:	caregiving	and	
monitoring,	7:	shared	activity,	8:	responsibility	as	a	resource	provider,		9:	responsibility	as	a	child-rearing

 C. Model Fitness: The	 index	 of	 	 the	 hypothesized	
model	 indicated	proper	fit	 (χ2	=	24.61,	df	=	23	p 
=	 .37,	CFI	=	0.99,	TLI	=	0.99,	RMSEA	=	0.22).	
Except	 for	 the	 path	 from	 the	marital	 relationship	
perceived	 by	 father	 to	 role	 belief	 and	 to	 father’s	
involvement,	other	specified	paths	were	significant.	
This	result	provided	initial	support	for	the	model.	
A	competing	model	was	examined	to	improve	the	
model	fit.	A	competitive	model	(see	Fig.	2),	based	
on	 theoretical	 reasoning,	 reporting	 an	 indirect	
effect	 of	 father’s	 marital	 relationship	 on	 father’s	
involvement	 in	 parenting	 [18],	 did	 not	 have	 an	
effect	marital	relationship	on	role	belief	within	the	
hypothesized	model.	The	alternative	(competitive)	
model	showed	an	better	fit	to	the	data	(χ2	=	24.62,	df	

=	24,	p	=	.43,	CFI	=	.99,	TLI	=	.99,	RMSEA	=	0.01)	
and	all	paths	in	alternative	model	were	significant	
except	for	the	path	from	the	marital	relationship	to	
role	belief	(see	Table	3).

Fig. 2: Alternative model

Table III:  Regression weights of alternative model (Final Model)

Estimate
(Unstandardized)

Estimate
(Standardized) SE CR

Role	identity	→	role	belief .61 .62*** .13 4.79
Marital	relationship	→	role	belief .05 .09 .07 .79

Role	identity	→	father’s	involvement .55 .56*** .12 4.70
Role	belief	→	father’s	involvement .21 .21*** .10 2.06

***p <	.001.	SE=Standard	error.		CR=	composite	reliability.

	 	Comparing	 the	 hypothesized	 model	 with	 the	
alternative	 model	 (Δ	 χ2 df=1=.01,	 p >	 .05),	 the	
alternative	 model	 resulted	 in	 a	 better	 fit	 to	 the	
data.	This	result	showed	that	the	alternative	model	
better	fits	the	data	well.	The	final	model	accounted	
for	51	%	of	the	variance	in	the	father’s	involvement	
in	 parenting	 (see	 Fig.	 3.).	 The	 estimates	 of	 the	

direct,	 indirect,	 and	 total	 effects	 of	 the	 father’s	
role	 identity	 and	marital	 relationship	on	 father’s	
involvement	 with	 parenting	 via	 role	 belief	
showed	in	Table	6.	Role	identity	had	a	significant	
positive	 direct	 effect	 on	 their	 involvement	 with	
parenting	(ß	=	.56,	p<.001)	and	also	the	indirect	
effect	on	their	involvement	with	parenting	via	role	
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belief	(ß	=	.12,	p<.05).	Father’s	role	identity	had	
a	 significant	 direct	 effect	 on	 father	 involvement	
(ß	=	 .21,	p<.001).	Thus,	fathers	with	higher	role	
identity	had	a	more	positive	role	belief	as	a	father,	
and	then	fathers	with	higher	role	belief	had	more	
involvement	with	parenting.

Fig. 3: Final model

DISCUSSION

This	study	sought	to	determine	whether	the	father’s	
role	 identity,	 role	 belief,	 and	 marital	 relationship	
predicted	 his	 involvement	 in	 parenting,	 investigating	
the	 mediating	 effect	 of	 the	 father’s	 role	 belief.	 First,	
the	 findings	 showed	 that	 a	 father’s	 role	 identity	 and	
role	 belief	 are	 crucial	 factors	 of	 his	 participation	 in	
parenting.	This	result	is	in	accord	with	previous	studies	
suggesting	the	positive	relationship	among	the	father’s	
role	identity,	role	belief,	and	parental	involvement13,14,16. 
Also,	 this	 study	 supports	 the	 results	 asserting	 that	 a	
father’s	role	 identity	 is	a	significant	predictor	of	father	
involvement15,16.	 According	 to	 the	 identity	 theory,	 a	
father’s	 involvement	will	 depend	 on	 the	 function	 of	 a	
father’s	view	on	his	parenting	role13.	The	stronger	fathers	
establish	 their	 role	 identity,	 the	 more	 they	 engage	 in	
parenting.	In	general,	father	 involvement	is	considered	
to	be	a	behavioral	factor	or	the	degree	of	how	much	the	
father	 participates	 in	 their	 child	 rearing.	 On	 the	 other	
hand,	a	father’s	role	identity	and	role	belief	are	regarded	
as	cognitive	and	attitude	factors,	the	degree	to	which	he	
perceives	role	confusion	and	competence	as	a	father	or	
the	 degree	 to	 which	 he	 acknowledges	 the	 importance	
of	 parenting.	 This	 study	 reconfirmed	 the	 positive	
relationship	between	fathers’	recognition	of	fatherhood	
and	their	parenting	behavior,	validating	the	importance	
of	perception	and	attitude	of	fathering.

However,	 Korean	 fathers	 experience	 difficulty	 in	
setting	their	role	as	a	father	in	a	rapidly	changing	society.	

They	 have	 to	 adjust	 themselves	 to	 assume	 fatherhood.	
They	 have	 to	 learn	 how	 to	 balance	 their	 job	 and	 their	
family	 life	 and	 how	 to	 interact	 with	 their	 child.	 Most	
Korean	 fathers	 became	 a	 father	 without	 preparing	 for	
it,	 so	 a	 Korean	 father	 is	 still	 under	 conflict	 between	
the	 traditional	 father’s	 role	 and	 modern	 father’s	 role.	
Considering	fathers’	own	perceptions	of		fatherhood	are	
associated	with	father	involvement,	the	endeavor	to	shift	
the	father’s	perception	of	their	role	is	before	anything	else.

Marital	 relationship	 perceived	 by	 a	 father	 was	
associated	with	not	only	the	father’s	role	belief,	but	also	
his	involvement,	which	is	consistent	with	previous	studies	
concerning	 the	 antecedents	 of	 father	 involvement15,19. 
This	 result	 supports	 the	 spillover	 hypothesis25	 which	
suggested	 significant	 associations	 between	 the	 marital	
satisfaction	 and	 positive	 parent–child	 relationship.	
Fathers	 in	positive	marital	 relationship	with	 their	wife	
are	likely	to	have	a	conversation	on	their	child	rearing	
and	the	father’s	role,	which	makes	fathers	reflect	on	the	
importance	of	their	role.	Also,	fathers	with	less	marital	
conflict	is	likely	to	share	childcare	responsibilities,	which	
increase	 the	 time	 the	 father	 interacts	 with	 their	 child.	
These	results	highlight	the	need	to	consider	the	mother’s	
role	to	promote	father	involvement	in	parenting.

Second,	 the	 results	 concerning	 the	 model	 fit	
since	 a	 father’s	 role	 identity	 directly	 influences	 father	
involvement	and	indirectly	influences	father	involvement	
via	a	father’s	role	belief	as	predicted.	However,	the	path	
from	marital	relationship	to	father’s	role	belief	and	the	
path	from	marital	 relationship	 to	father	 involvement	 is	
not	significant.	This	result	is	consistent	with	studies	on	
father	involvement11,14,	which	underline	the	importance	
of	establishing	a	father’s	role	identity	and	role	belief	in	
parenting.	Also,	this	study	indicates	the	mediating	effect	
of	the	father’s	role	belief	in	the	relationship	between	a	
father’s	role	identity	and	involvement.

This	finding	highlights	the	importance	of	a	father’s	
perception	 that	 fathers	 take	 a	 central	 role	 in	 parenting	
and	 fathering	 affects	 a	 child’s	 positive	 development.	
Even	though	the	father	didn’t	establish	his	role	and	was	
confused	 about	what	 he	 should	 have	done	 as	 a	 father,	
he	could	engage	 in	parenting	 if	he	had	a	 strong	belief	
in	 the	 importance	 of	 fathering.	 In	 turn,	 fathers	 with	
higher	role	competence	and	lower	role	confusion	might	
acknowledge	the	importance	of	fathering	in	their	child	
development,	and	then	they	could	actively	participate	in	
the	father-child	interaction.
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Based	on	these	points,	setting	a	proper	role	belief	as	
a	father	is	of	utmost	importance.	Guidelines	for	helping	
fathers	to	understand	the	importance	of	fathering	should	
be	 developed	 in	Korea.	Korean	 fathers	 have	 to	 accept	
the	 fact	 that	parenting	 is	not	a	mother’s	 responsibility,	
but	 both	 the	 mother	 and	 father’s	 responsibility.	 The	
endeavor	 to	 shift	 a	 father’s	 own	 view	 on	 parenting	 is	
necessary.	The	social	atmosphere	in	which	fathering	is	
important	in	child	rearing	and	in	their	child	development	
should	 be	 expanded.	The	 policy	 to	 promote	 a	 father’s	
involvement	 in	parenting	has	 to	be	 implemented	more	
strictly.	Considering	that	father	involvement	in	parenting	
results	 in	 the	 positive	 child	 development,	 educational	
and	support	programs	to	prepare	and	establish	a	father’s	
role	identity	and	strengthen	his	belief	in	the	importance	
of	fathering	should	be	provided.
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ABSTRACT

The	purpose	of	this	study	was	to	identify	the	effects	of	play-based	self-awareness	training	on	the	empowerment	
of	multicultural	children.	SPSS	version	20.0	for	Windows	was	used	for	data	analysis	to	verify	the	effects	
of	 the	 training	 program.	Among	 nonparametric	 statistical	 methods,	 the	Mann-Whitney	 U	 Test	 and	 the	
Wilcoxon	Singed-Rank	Test	were	conducted.	The	results	of	this	study	are	summarized	as	follows.	A	play-
based	self-awareness	training	program	is	effective	in	improving	the	empowerment	of	multicultural	children.	
Statistically	significant	differences	were	shown	in	all	three	lower-level	elements	of	empowerment:	personal	
ability,	group	consciousness,	self-decision.	This	study	has	significance	in	terms	that	it	proved	the	effects	of	
a	play-based	self-awareness	training	program	on	the	empowerment	of	multicultural	children,	and	the	effects	
were	confirmed	by	an	experimental	study.
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INTRODUCTION

Today	we	 live	 in	 the	 so-called	 internationalization	
and	 globalization	 age	 when	 interaction	 increases	 as	
mutual	understanding	and	dependence	among	countries	
are	expanded.	In	such	an	age,	members	of	a	society	need	
to	change	their	consciousness	and	behaviors	from	a	global	
perspective	 and	 form	 an	 open	 society	 to	 cope	 jointly	
with	 the	 problems	 in	 global	 villages.	As	 international	
exchanges	have	recently	been	extended	significantly	in	
South	Korea,	getting	along	with	foreigners	in	each	part	
of	our	life	has	become	natural	in	daily	life1.

The	 yearly	 statistical	 data	 regarding	 multicultural	
families,	 which	 were	 released	 from	 the	 Ministry	 of	
Security	 and	 Public	 Administration	 MOSPA2	 in	 July	
2015,	 showed	 that	 there	were	about	820,000	members	
of	 multicultural	 families	 in	 South	 Korea	 and	 the	
number	has	been	on	the	yearly	increase	and	is	expected	
to	 reach	 1	 million	 by	 20202.	 These	 data	 demonstrate	

that	 multicultural	 families	 would	 continue	 to	 form	 a	
significant	portion	of	 the	South	Korean	society.	As	we	
have	 lived	 in	 the	 traditional	 culture	 of	 South	 Korea,	
we	 feel	 confused	 due	 to	 multiculturalism	 and	 fail	 to	
get	 sufficient	 opportunities	 to	 have	 discourses	 about	
the	 new	 concept	 of	multiculturalism,	which	 is	 rapidly	
formed,	and	to	cultivate	empathy	and	see	several	types	
of	conflicts	and	problems	occur3.
They include the following problems:	First,	 children	
from	 multicultural	 families	 experience	 problems	
related	 to	 language	 acquisition.	Second,	 children	 from	
multicultural	 families	 experience	 emotional	 problems.	
Third,	 children	 from	 multicultural	 families	 have	
difficulty	with	 interpersonal	 relationships	due	 to	social	
prejudices,	 discrimination,	 and	 poor	 peer	 relationship	
techniques.	Fourth,	children	from	multicultural	families	
experience	identity	confusion.

Unlike	general	South	Korean	students,	children	from	
multicultural	families	experience	various	problems:	they	
encounter	a	 language	barrier,	experience	a	diversity	of	
emotional	problems	because	of	 stress,	become	 left	out	
because	 of	 discrimination	 and	 prejudices	 in	 the	 South	
Korean	 society,	 and	 fail	 to	 become	 fused	 with	 the	
understanding	of	other	cultures	and	experience	identity	
confusion.	This	may	ultimately	cause	maladjustment	to	
their	living	spaces	for	social	and	school	life,	negatively	
affect	empowerment,	and	worsen	their	problems.
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As	elementary	school	students	who	have	less	 time	
to	 interact	 with	 their	 parents	 and	 spend	more	 time	 in	
interacting	with	 peers,	 the	 children	 from	multicultural	
families	 may	 see	 school	 life	 adjustment	 become	
important	 due	 to	 the	 increase	 in	 time	 to	 interact	 with	
peer	beyond	the	boundary	of	family.

At	the	elementary	school	age,	children	are	required	
to	have	a	holistic	course	for	exerting	their	ability	to	the	
utmost	in	fulfilling	a	given	role	effectively	at	school,	adapt	
themselves	to	the	organization	of	school,	and	decide	on	
lots	of	things	for	themselves	and	empowerment	becomes	
a	very	important	issue	for	them	to	reinforce	their	inner	
power	and	cultivate	an	ability	to	make	a	plan	and	control	
for	themselves4.

Empowerment	 refers	 to	 inner	 power	 that	 allows	
people	 deprived	 of	 power	 and	 ability	 to	 participate	
actively	 in	 those	 issues	 affecting	 their	 life.	 It	 is	 not	 to	
return	 power	 to	 others	 but	 to	 find	 power	 within	 the	
inner	world	of	people	either	personally	or	collectively5. 
Lee6	 also	 examine	 intrapersonal	 and	 interpersonal	
empowerment	 alone.	Childhood	 is	 still	 at	 the	 stage	 of	
growth	 and	 requires	 more	 socio-political	 growth.	 So	
socio-political	 empowerment	 is	 hard	 to	 measure	 and	
cover	 in	 some	 ways.	 The	 fundamental	 perspective	
of	 important	 empowering	 is	 an	 important	 factor	 to	
intervene	in	children’s	situation	in	that	it	focuses	on	the	
strengths	and	resources	individuals	have	already	got	in	
the	strategic	respect.1

Since	 empowerment	 is	 for	 individuals	 to	 use	
their	 strengths	 and	 resources	 and	 change	 their	 life	
and	 is	 possessed	 by	 anyone,	 its	 development	 is	 an	
important	factor	for	changing	life1.	Empowerment	may	
become	 an	 important	 facilitator	 for	 positive	 growth	 in	
childhood	 sensitive	 to	 external	 impacts,	 according	 to	
the	theory	of	development.	This	study	examined	school	
life	 adjustment	 and	 empowerment	 for	 children	 from	
multicultural	families.

For	 children	 from	 multicultural	 families,	 it	 is	
necessary	 to	 reinforce	 empowerment	 that	 can	 have	
several	problems,	including	language	barriers,	emotional	
problems	caused	by	stress,	social	prejudices,	and	identity	
confusion,	change	their	environment	positively	through	
internalized	power	and	review	the	school	life	adjustment	
plans	positively.

A	play-based	self-awareness	 training	program	was	
run	 for	children	 from	multicultural	 families	with	 these	
problems	 to	 improve	 their	 empowerment	 and	 school	
life	adjustment.	The	play-based	self-awareness	training	
program	aims	to	enable	elementary	school	children	who	
are	very	shy,	who	are	poor	at	giving	their	opinions	and	
make	non-assertive	behaviors,	or	who	can	hardly	argue	

for	 their	 rights	or	make	an	argument	 to	cultivate	good	
self-awareness	 and	 improve	 their	 self-understanding,	
desirable	emotional	development,	and	sociality.5

The	 self-awareness	 training	 program	 is	 based	 on	
7	 rational	 emotive	 counseling	 theory	 and	 behavioral	
approach.	Ellis7	rational	emotive	counseling	theory	is	the	
oldest	method	of	cognitive	reconstruction	going	through	
constant	 improvement	 since	 its	 introduction	 in	 1955.	
Ellis	 contends	 that	 argument	 against	 irrational	 ideas	
related	to	a	client’	emotional	confusion	to	change	them	
into	 rational	 ones	 can	 allow	 the	 client	 to	 have	 a	more	
realistic,	effective,	and	flexible	view	of	life	because	most	
of	 the	 emotional	 problems	 human	 beings	 experience	
come	 from	 irrational	 ideas.	 He	 also	 emphasizes	 that	
human	beings	base	self-conversation	and	self-assessment	
on	rational	beliefs	to	maintain	their	life	and	make	self-
awareness8.	In	the	behavioral	approach,	the	methods	of	
presenting	 tasks	 of	 practicing	 modeling,	 observation,	
role	 playing,	 coaching,	 behavior	 rehearsal,	 training,	
inter-group	feedback,	and	self-awareness	behaviors	are	
used	on	the	basis	of	the	technique	of	the	self-awareness	
training	program9.

		This	study	aimed	to	run	a	play-based	self-awareness	
training	program	to	improve	empowerment	and	school	
life	adjustment	for	alienated	children	from	multicultural	
families	who	suffered	from	diverse	problems	and	fixed	
awareness	in	the	South	Korean	society	and	determine	its	
effectiveness	through	quantitative	analysis.

METHOD

Subjects: This	 study	was	 conducted	 in	first-,	 second-,	
and	 third-graders	 from	 multicultural	 families	 at	
S	 Multicultural	 Family	 Support	 Center	 in	 Wonju,	
Gangwon	Province,	at	C	Multicultural	Family	Support	
Center	 in	Cheonan,	South	Chungcheong	Province,	and	
at	 U	 Elementary	 School	 in	 Dangjin	 who	 intended	 to	
participate	in	play-based	self-awareness	training.	A	total	
of	 13	 children	 formed	 the	 experimental	 group	 and	 12	
formed	the	control	group.

Tool: Empowerment	of	 scale	used	Park10	 International	
Empowering	Scale	(IES).	Cronbach’s	α	was	.86.

Data processing and analysis: Since	 the	 number	 of	
cases	in	this	study―13	in	the	experimental	group	and	12	
in	the	control	group―is	hard	to	meet	the	assumption	of	
regular	distribution	for	measurements,	a	non-parametric	
statistical	method,	which	 requires	no	basic	assumption	
of	 regular	 distribution,	 was	 used.	 SPSS	 version	 20.0	
for	Windows	was	 used	 for	 data	 analysis	 to	 verify	 the	
effects	 of	 the	 training	 program.	Among	 nonparametric	
statistical	methods,	 the	Mann-Whitney	U	Test	 and	 the	
Wilcoxon	Singed-Rank	Test	were	conducted.	The	results	
of	this	study	are	summarized	as	shown	in	Table 1.
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Table 1: Purpose and expected effects of program in each session

Session Theme Goal Expected effect

Introduction
1 To	introduce	program	

and	byname
To	know	goal	of	program	and	get	
intimate	with	other	participants

Intimacy,	responsibility,	
rule	observation

2 Self-understanding	&	
opening

To	respect	one’s	own	ideas	and	facts	
and	open	oneself	frankly

Group	consciousness,	
self-determination

Experience

3 To	become	self-
confident

To	experience	oneself	and	make	
specific	behavior	through	self-

confidence
Self-determination

4 To	make	conversation	
and	compliment

To	experience	natural	
communication	with	peers	through	
conversation	and	compliment

Peer	understanding	and	
consideration	(school	
adjustment),	group	
consciousness

5
To	know	meaning	
of	self-awareness	

behavior

To	know	and	differentiate	meaning	
of	self-awareness	and	passive	and	

aggressive	behavior

Self-determination,	
responsibility

6 To	get	rational	belief To	change	and	settle	one’s	irrational	
belief	into	rational	one

Rational	belief,	self-
determination

Application

7 To	practice	self-
awareness	behavior

To	remove	fear	by	practicing	self-
awareness	behavior

Group	consciousness,	
self-determination,	
school	adjustment

8
To	share	feeling	and	
hold	consolidation	

party

To	think	about	cases	of	self-
understanding	and	self-awareness
To	consolidate	play-based	self-
awareness	training	through	

consolidation	party

Total	empowerment,	
school	life	adjustment

RESULTS

Difference	 of	 empowerment	 changing	 multicultural	 children	 showed	 Table 2.	 was	 siginificantly	 different	
positive	rank	of	empowerment	was	12.	negative	rank	of	empowerment	was	1.	Therefore	it	means	that	positive	change	
children	was	much	better	than	negative	changing	multicultural	children.

Table 2: Difference of empowerment change before and after program intervention

Experimental group 
(N = v13) N Average rank Rank sum z p

Empowerment

negative	ranka 1 1.50 1.50

.002
positive	rankb 12 7.46 89.50 -3.076**

tiec 0
total 13

Control group  
(N = 12) N Average rank Rank sum z p

Empowerment

negative	ranka 5 8.10 40.50

.504
positive	rankb 6 4.25 25.50 -.668

tiec 1
total 12

*p<.05	**p<.01			a.	post	test	<	pre	test			b.	post	test	>	pre	test		c.	post	test	=	pre	test
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CONCLUSION

This	 study	 aimed	 to	 determine	 the	 effectiveness	
of	 a	 play-based	 self-awareness	 training	 program	 in	
improving	empowerment	and	school	life	adjustment	for	
lower-graders	 from	multicultural	 families,	 the	 number	
ofwhom	is	on	the	yearly	increase,	at	elementary	schools	
and	obtained	the	following	results:

First,	the	play-based	self-awareness	training	program	
in	 this	 study	 is	 effective	 in	 improving	 empowerment	
for	 children	 from	 multicultural	 families.	 This	 result	
demonstrates	that	the	play-based	self-awareness	training	
program	 is	 effective	 in	 improving	 empowerment	 for	
children	 from	multicultural	 families	 by	 allowing	 them	
to	 relieve	 psychological	 stress,	 make	 self-awareness	
behaviors	 more	 freely,	 make	 good	 awareness	 of	 their	
opinions	and	feelings	rather	than	withering,	anxiety,	or	
oppressed	anger,	and	have	a	positive	self-concept.

Ethical Clearance:	Taken	from	Namseoul	University

Source of Funding:	Funding	for	this	paper	was	provided	
by	Namseoul	University

Conflict of Interest:	Nil

REFERENCES

	 1.	Choi,	 Yoon	 Seok.	 A	 study	 on	 the	 Children	 of	
Multicultural	 Families’	 Empowerment	 Influence	
on	Their	Feeling	of	Happiness:	Focusing	on	 the	
Mediating	Effect	of	Social	Support,	2013,	Seoul	
Christial	University.

	 2.	Korea		MOSPA.	Multicultural	family	related	statistis	
by	year,	Multicultural	Policy	Division,	2015.

	 3.	Go,	Hyangsun.	Measures	to	Support	Multicultural	
Family	Children	in	South	Korea,	2013,	Keimyung	
University.

	 4.	Lal,	 S.,	 Saini,	 R.	 K.,	 Khannan,	 P.,	 &	 Malik,	
J.	 S.	 Empowering	 young	 girls	 for	 health	 and	
development.	 Indian	 Journal	 of	 Pediatrics,	 1991	
58:	357-362.

	 5.	Jeong,	 Daun.	 Effect	 on	 happiness	 children’s	
social	support	in	local	child	support	center,	2016,	
Sookmyung	Woman	University,	A	master’s	thesis.

	 6.	Lee,	 Sangjun	 &	 Nam,	 Youngok.	 Mental	 health	
and	empowerment	of	hyper	stressed	adolescents,	
The	 Journal	 of	Mental	 health	 and	 Social	 work,	
2008	30:	136-161.

	 7.	Ellis,	A.	Reason	and	Emotion	 in	Psychotherapy,	
1962,	NewYork:	Lyle	Stuart	and	Citadel	Books.

	 8.	Jang	 Yujung.	 The	 Effects	 of	 a	 Self-expression	
Training	 Programs	 on	 Elementary	 School	
Students’	 Friendship	 Quality,	 2008,	 Ewha	
Womans	University,	A	master’s	thesis.

	 9.	Cheon,	Hoseong,	Park,	Gye-Suk.	A	Study	on	the	
School	Life	of	Children	of	Multicultural	Families.	
Contemporary	 Society	 and	 Multiculture,	 2012	
2(2):	415-442.

	 10.	Park,	 Kwinan.	 Effects	 of	 a	 Play-centered	
Assertion	Training	Program	on	Elementary	School	
Children’s	 Self-Esteem	 and	 Sociability,	 2003,	
Chonnam	National	University,	A	master’s	thesis.



How to Use Artificial Intelligence in the English Language 
Learning Classroom

Myeong-Hee Shin

Department of General English, Talmage Liberal Arts College, Hannam University, 70 Hannam-ro, 
Daedeok-gu, Daejeon, 34430, Republic of Korea

ABSTRACT

	Nowadays,	it’s	expected	that	the	Fourth	Industrial	Revolution	will	bring	crisis	to	English	education.		This	
means	we	don’t	 need	 any	English	 teachers	 in	 the	 classroom,	 nor	 do	we	need	 any	English	 education,	 if	
we	have	a	machine	for	English	 instruction.	 In	Korea,	English	education	has	been	 trying	 to	change	from	
education	styles	based	on	cramming	and	memorization	to	ones	based	on	communication.	However,	those	
people	who	blamed	the	cramming	and	memorizing	learning	methods	for	a	limited	ability	to	communicate	in	
English	are	going	to	embrace	the	machine	itself	with	the	fourth	revolution.	The	purpose	of	communication	
is	 to	 convey	a	message.	However,	 it	 can	be	delivered	very	differently	depending	on	 speakers’	 emotions	
and	 feelings	which	machines	do	not	possess.	Therefore,	 the	Fourth	Revolution	does	not	have	 to	 replace	
English	education.	Instead,	it	should	work	in	cooperation	with	English	education.	The	purpose	of	this	study	
is	to	develop	an	English	class	model	that	uses	Artificial	Intelligence	through	Flipped	Learning.	To	do	this,	
English	 class	modules	were	 introduced	 in	 blended	 classes	with	Flipped	Learning	 class	 procedures.	The	
model	of	Cubillos	and	Ilvento	12	was	used	to	measure	self-efficacy,	along	with	a	checklist	asking	about	
academic	self-efficacy,	learning	motivation,	and	class	satisfaction.	Each	item	consisted	of	five	Likert	scales.	
Questions	were	answered	using	 the	Likert	expression	5	point	 scale,	1	point	 for	 ‘not	at	 all’,	2	points	 for	
‘not’,	3	points	for	‘normal’,	4	points	for	‘yes’	and	5	points	for	‘very’,	respectively.	To	find	out	students’	
language	achievement,	a	paired	t	test	was	used.	The	reliability	of	the	test	used	in	the	study	was	tested	through	
Cronbach’s	α.	The	reliability	of	the	items	was	analyzed	over	.70.

As	a	result	of	the	study,	it	was	found	that	an	English	class	model	using	Artificial	Intelligence	through	Flipped	
Learning	 has	 a	 positive	 impact	 on	 students’	 self-efficacy.	There	was	 a	 statistically	 significant	 difference	
(p<.05)	between	the	experimental	group	and	the	control	group	in	their	speaking	ability	according	to	teaching	
methods.	Also,	in	case	of	academic	achievement,	there	was	a	significant	difference	between	the	two	groups	
in	listening	and	speaking	achievement	according	to	teaching	methods.	In	terms	of	academic	self-efficacy,	
task	difficulty	 (M	=	2.95)	did	not	 reach	 the	average	 (M=3.18).	For	motivation,	 external	motivation	was	
higher	(M	=	3.89)	 than	intrinsic	motivation	(M	=	3.20),	and	in	case	of	class	satisfaction,	evaluation	and	
feedback	(M	=	3.26)	stayed	in	the	lowest	range.	Evaluation	and	feedback	are	somewhat	new	to	the	students.

This	study	may	be	worthwhile	in	that	it	gives	educators	an	opportunity	to	think	about	the	student-centered	
class	and	merits	 in	presenting	an	effective	English	 learning	model	as	a	new	 learning	strategy.	However,	
this	 research	has	 its	 limitations	 in	 that	 there	 is	 some	difficulty	 in	generalizing	 the	 results	because	 in	 the	
present	study,	the	academic	self-efficacy	and	learning	motivation	on	academic	achievement	was	statistically	
significant,	but	the	influence	was	very	different	from	the	theoretical	background	of	the	previous	studies.	Also	
the	small	size	of	the	subjects	may	also	have	influenced	the	result	of	this	study,	so	subsequent	studies	will	
require	more	comprehensive	research	including	these	factors.

Keywords: The Fourth Industrial Revolution, Artificial Intelligence, Flipped Learning, Drawn from title, 
Word representing the work.
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INTRODUCTION

In	 the	 era	 of	 highly	 developing	 technology,	 the	
artificial	 intelligence	 revolution	 is	 predicted	 to	 be	 the	
fourth	revolution	of	human	history	after	the	information	
revolution.	Thanks	 to	high-speed	 information	networks,	
the	 rapid	 development	 of	 new	 technologies	 has	 greatly	
changed	 our	 systems	 of	 education,	 society,	 culture	 and	
industry1.	 Then	 what	 is	 artificial	 intelligence?	 It	 is	 to	
allow	computers	(artifacts)	to	imitate	human	intelligence.	
Artificial	 Intelligence	can	be	 seen	as	 something	outside	
of	 reality	 and	may	 seem	 like	 something	 of	 the	 future2. 
However,	it	is	more	and	more	widespread	in	our	everyday	
lives.	Whether	we	know	it	or	not,	most	of	us	already	use	
AI	every	day	from	simple	tasks,	such	as	taking	a	picture,	
parking	our	car,	asking	directions,	or	using	our	personal	
home	care	systems	to	turn	on	or	off	the	heater,	or	the	lights.

	Will	the	Fourth	Industrial	Revolution	bring	a	crisis	to	
English	education,	as	people	suspect?	It	may	mean	that	we	
don’t	need	any	English	teachers	in	the	classroom,	or	we	
don’t	need	any	English	education,	if	we	have	a	machine	
for	English.	In	Korea,	English	education	has	been	trying	
to	 change	 its	 education	 style,	 which	 is	 currently	 based	
on	 cramming	 and	 memorization,	 to	 communication-
oriented	education3.	Meanwhile,	 it	 is	expected	that	with	
the	advent	of	 the	Fourth	Industrial	Revolution,	Koreans	
will	be	liberated	from	the	difficulties	of	learning	English.	
However,	 those	 people	 who	 blamed	 the	 cramming	
and	 memorizing	 learning	 method	 for	 a	 limited	 ability	
to	 	 	 communicate	 in	 English	 are	 going	 to	 embrace	 the	
machine	itself	with	the	fourth	revolution4.	For	example,	a	
translator	easily	translates	a	sentence,	but	it	does	not	grasp	
any	specific	context	or	the	specific	nuances,	and	provides	
a	completely	different	expression.

Communication	 is	 to	 convey	 a	message,	 however,	 it	
can	be	delivered	very	differently	depending	on	the	speakers’	
emotion	and	feeling,	neither	of	which	machines	possess.	In	
other	 words,	 language	 conveys	 the	 meaning,	 expression,	
value	and	understanding	that	one	culture	shares5.	Therefore,	
the	Fourth	Industrial	Revolution	does	not	 replace	English	
education,	 but	 rather	 it	 should	 work	 in	 cooperation	 with	
English	education.	It	shouldn’t	be	the	case	that	students	use	
the	machine	without	thinking.	Instead,	the	expressions	that	
are	unknown	in	the	context	of	the	conversation	are	referenced	
through	 the	 automatic	 interpreter.	 The	 role	 of	 English	
language	education,	or	English	teachers,	is	more	important	
than	ever	in	leading	students	to	become	true	communicators	
who	can	actively	change	and	use	appropriate	expressions	in	
consideration	of	emotions.

Our	technology	has	not	reached	consciousness	yet,	
but	it	is	not	used	in	a	creative	and	innovative	way	every	
day,	 including	 in	 the	 classroom.	Artificial	 intelligence	

in	 the	 classroom	 is	 still	 a	 relatively	 new	 concept,	 but	
one	that	many	researchers	and	educators	are	exploring6. 
Flipped	Learning	has	recently	received	a	lot	of	attention	
in	the	various	fields	of	school	classroom	environments.

The	application	of	Flipped	Learning	in	the	classroom	
has	 shown	 to	 have	 a	 positive	 educational	 effect	 on	 a	
variety	of	areas	such	as	academic	achievement,	attitude,	
collaborative	 learning,	 and	 self-directed	 learning7.	Also	
an	 English	 class	 model	 through	 Flipped	 Learning	 can	
help	 students	 improve	 their	metacognition,	 which	 is	 to	
know	how	to	think	or	to	control	the	cognitive	process11. 
Also	students’	spontaneous	participation	in	class	through	
flipped	learning	is	likely	to	promote	positive	self-efficacy.	
Self-efficacy	is	a	belief	in	the	ability	to	achieve	a	task8.

However,	a	variety	of	limitations	in	applying	Flipped	
Learning	in	school	environments,	especially	in	English	
classroom	 environments,	 has	 also	 been	 the	 topic	 of	
much	discussion9.	As	a	way	of	resolving	the	limitations	
of	 applying	 Flipped	 Learning	 to	 English	 teaching,	 it	
is	 suggested	 that	 a	 combination	of	Movie	and	Flipped	
Learning	be	introduced	into	English	lessons10.

The	purpose	of	 this	 study	 is	 to	develop	 an	English	
class	model	that	uses	Flipped	Learning.	To	do	this,	English	
class	 modules	 are	 introduced	 by	 blended	 classes	 with	
Flipped	Learning	class	procedures.	Three	steps	of	English	
class	procedures	are	provided:	the	pre-class,	the	in-class,	
and	 the	 post-class.	Moreover,	 the	 in-class	 procedure	 is	
divided	into	three	stages	that	include	the	opening,	central,	
and	 closing	 stages.	 In	 each	 stage,	 the	 contents	 of	 class	
activities	 and	 interactions	 between	 teacher-student	 and	
student-student	are	presented	as	class	modules.

The research hypotheses of this study are as follows;

An	English	class	model	using	Artificial	Intelligence	
through	 Flipped	 Learning	 has	 a	 positive	 impact	 on	
students’	self-efficacy.

An	English	class	model	using	Artificial	Intelligence	
through	Flipped	Learning	positively	influences	students’	
English	language	achievement.	

There	is	a	correlation	between	academic	self-efficacy	
and	academic	achievement,	and	increasing	self-efficacy	
will	have	a	positive	effect	on	academic	achievement.

PROCEDURE

Based	 on	 the	 relevant	 literature,	 the	 present	 study	
focused	 on	 Korean	 university	 students	 (with	 different	
majors)	 taking	 on-campus	 English	 language	 learning	
courses.
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 A. Subjects:	 The	 subjects	 of	 this	 study	 were	 80	
students	 who	 took	 a	 3-hour	 elective	 English	
language	learning	course	at	a	university	in	Korea.	
Data	 collection	 in	 this	 study	was	 conducted	 for	
approximately	four	months,	from	March	to	June	
2017.	First,	the	researchers	explained	the	purpose	
of	 the	study	 to	each	student,	and	meta-cognitive	
tests	were	conducted.	The	academic	achievement	
was	based	on	the	final	exam	scores.

 B. Procedure: A	 Specific	 research	 procedure	
consisted	 of	 preparation,	 research,	 and	
implementation	 stages.	 For	 the	 experimental	
group,	 a	 task-based	 instructional	 model	 was	
used	 for	 class	 activities,	 such	 as	 brainstorming,	
idea	 meeting,	 finding	 information,	 discussing,	
solving	 problems,	 comparing,	 and	 presentation.	
There	 are	 four	 main	 steps	 for	 an	 English	 class	
model	 using	 Artificial	 Intelligence	 through	
flipped	 learning;	 pre-class,	 in-class,	 post-class,	
and	reflection.	Artificial	Intelligence	was	used	at	
the	stage	of	the	pre-classes,	such	as	various	video	
contents	with	which	students	can	practice	English	
language.	It	is	a	step	that	allows	learners	to	share	
their	 knowledge	 and	 expand	 it	 into	 collective	
intelligence	 through	cooperative	 learning	among	
colleagues	at	the	stage	of	in-class.	In	this	process,	
creative	 application:	 discussion,	 presentation,	
problem	 solving,	 etc.	 were	 used.	 Group	
discussion	 to	 make	 presentations	 was	 done	 for	
the	use	of	English	language	through	the	selection	
of	topics	according	to	the	presented	situation	and	
conditions.	 In	 this	 stage,	 this	 study	was	 focused	
on	 students’	 metacognition	 which	 affects	 their	
self-efficacy.	Also	 peer	 instruction	 was	 applied.	
Students	 helped	 their	 peers	 who	 had	 difficulty	
understanding	what	they’ve	learned.	At	the	stage	
of	post-class,	peer	feedback	and	teacher’s	feedback	
were	 done.	 Students	 had	 a	final	 discussion	 time	
with	 their	 group	 members	 around	 1)	 What	 did	
you	learn?	2)	What	did	you	feel?		3)	How	will	the	
things	you’ve	learned	be	applied?	For	the	control	
group,	the	most	general	teaching	model	in	English	
class	was	used,	such	as	using	textbooks,	and	any	
necessary	 ppts.	 Students	 focused	 on	 controlled	
practice	activities	for	understanding	and	applying	
new	language	materials.	It	means	that	students	in	
the	control	group	practiced	listening	and	speaking	
through	repetitive	practice.

DATA ANALYSIS

The	model	of	Cubillos	and	Ilventor	12	was	used	to	
measure	 of	 self-efficacy,	 alongside	 a	 checklist	 asking	

about	 academic	 self-efficacy,	 learning	motivation,	 and	
class	 satisfaction.	 Each	 item	 consisted	 of	 five	 Likert	
scales.	The	format	of	the	question	is	the	Likert	expression	
5	point	scale,	1	point	for	‘not	at	all’,	2	points	for	‘not’,	
3	 points	 for	 ‘normal’,	 4	 points	 for	 ‘yes’	 and	 5	 points	
for	 ‘very’,	 respectively. To	find	out	 students’	 language	
achievement,	a	paired	t	test	was	used.	The	reliability	of	
the	test	used	in	the	study	was	tested	through	Cronbach’s	
α.	The	reliability	of	the	items	analyzed	was	over	.70.

In	this	study,	we	used	the	GPA	of	the	subjects	for	the	
first	semester	of	2017.	For	the	purpose	of	this	study,	all	
the	data	used	in	the	analysis	were	analyzed	using	SPSS	
win	21.0	and	independent	t	test.

 RESULT AND DISCUSSION

 A. Difference in English Efficacy According to 
Teaching Method: There	 was	 a	 statistically	
significant	 difference	 (p<.05)	 between	 the	
experimental	 group	 and	 the	 control	 group	 in	 the	
speaking	 area	 compared	 with	 the	 difference	 of	
the	 English	 efficacy	 according	 to	 the	 teaching	
method	as	table	1	shown.	However,	there	was	no	
statistically	significant	difference	(p>.05)	between	
the	experimental	group	and	the	control	group	in	the	
listening	area.	The	standard	deviations	also	showed	
that	 the	 experimental	 group	 had	 a	 statistically	
significant	difference	to	that	of	the	control	group.

	 	As	the	results	show,	an	English	class	model	using	
Artificial	 Intelligence	 through	 Flipped	 Learning	
has	a	positive	impact	on	students’	self-efficacy

Table I: Difference in english efficacy according to 
teaching methods

Mean (SD)
t p

Experimental Control
Listening	 3.48(.72) 3.40(.68) .45 .64
Speaking 3.56(.70) 3.21(.60) 2.21* .03
*p<.05

 B. Difference in Academic Achievement According 
to Teaching Method:	 In	 the	 case	 of	 academic	
achievement,	 there	 was	 a	 significant	 difference	
between	the	two	groups	in	listening	and	speaking	
achievement	 according	 to	 teaching	methods.	As	
table	 2	 shown,	 the	 average	 of	 the	 experimental	
group	 was	 20.04	 in	 the	 listening	 area,	 and	 the	
average	of	the	control	group	was	18.00.	Also,	in	
the	speaking	area,	the	average	of	the	experimental	
group	was	higher	(17.04)	than	the	average	of	the	
control	group	(13.70).	
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	 	The	 standard	deviations	 also	 showed	 that	 in	 the	
listening	area,	the	control	group	was	higher	than	
that	 of	 the	 experimental	 group.	However,	 in	 the	
area	 of	 speaking,	 the	 experimental	 group	 was	
higher	than	that	of	the	control	group.

Table Ⅱ: Difference in Academic achievement 
according to teaching methods

Mean (SD)
t p

Experimental Control
Listening	 20.04	(2.32) 18.00	(3.21) 2.31* .02
Speaking 17.04	(4.70) 13.70	(4.00) 2.42* .02

*p<.05

 C. Academic self-efficacy, motivation, and 
satisfaction level of: As	 the	 table	 3	 shown,	 the	
results	 of	 the	 students’	 academic	 self-efficacy,	
learning	motivation,	and	class	satisfaction	were	as	
follows:	motivation	(M	=	3.55),	class	satisfaction	
(M	=	3.36),	and	academic	self-efficacy	(M	=	3.18).	
In	terms	of	academic	self-efficacy,	task	difficulty	
(M	=	2.95)	did	not	reach	the	average	(M=3.18).	).	
In	 terms	of	motivation,	 external	motivation	was	
higher	(M	=	3.89)	than	intrinsic	motivation	(M	=	
3.20).	In	the	case	of	class	satisfaction,	evaluation	
and	 feedback	 (M	 =	 3.26)	 were	 the	 lowest,	 and	
language	 expression	 (M=3.27)	 was	 the	 second	
lowest	 of	 other	 sub-factors,	 such	 as	 discussion,	
presentation,	and	media.

Table Ⅲ: academic self-efficacy, motivation and satisfaction level of class

Academic self-efficacy
M(3.18) SD(.46)

Motivation
M(3.55) SD ( .49)

Class satisfaction
M(3.36) SD(.55)
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M 2.95 3.27 3.34 3.20 3.89 3.27 3.39 3.42 3.36 3.26
SD .73 .55 .73 .59 .66 .60 .77 .67 .76 .66

 D. Correlation between Academic Self-efficacy and Academic Achievement: Table	 4	 shows	 that	 the 
correlation	 between	 academic	 self-efficacy	 and	 learning	 motivation	 is	 statistically	 significant	 at	 .45,	 the	
correlation	between	academic	self-efficacy	and	satisfaction	of	class	is	.26	which	is	statistically	significant,	and	
the	correlation	between	academic	self-efficacy	and	academic	achievement	is	also	statistically	significant	at	.22.	
The	correlation	between	self-efficacy	and	academic	achievement	is	.20,	and	the	correlation	between	learning	
motivation	and	academic	achievement	is	.28,	and	these	are	also	both	statistically	significant	as	well.	However,	
there	was	no	statistical	significance	between	class	satisfaction	and	academic	achievement	as	table	4	shows.

Table Ⅳ: Correlations of Academic Self-efficacy and Academic Achievement

Self-efficacy Learning 
Motivation

Satisfaction of 
class

Academic 
achievement

Self-efficacy .45* .26* .22*
Academic	Achievement .20* .28* 1

*P<.01
CONCLUSION

This	 paper	 proposed	 how	 to	 use	 Artificial	
Intelligence	in	the	English	language	learning	classroom.	
According	to	the	previous	literatures,	the	application	of	
Flipped	Learning	in	the	classroom	has	shown	to	have	a	
positive	educational	effect	on	a	variety	of	areas	such	as	
academic	achievement,	attitude,	collaborative	learning,	

and	self-directed	learning.	So	in	this	study,	we	focused	
on	how	to	apply	Artificial	Intelligence	in	the	classroom	
using	Flipped	Learning,	partly	applying	it	at	the	stage	of	
the	pre-class.

As	a	result	of	the	study,	an	English	class	model	using	
Artificial	 Intelligence	 through	 Flipped	 Learning	 has	 a	
positive	 impact	 on	 students’	 self-efficacy.	 There	 was	 a	
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statistically	 significant	 difference	 (p<.05)	 between	 the	
experimental	 group	 and	 the	 control	 group	 in	 speaking	
according	to	teaching	methods.	Also,	in	case	of	academic	
achievement,	 there	was	a	significant	difference	between	
the	 two	 groups	 in	 listening	 and	 speaking	 achievement	
according	 to	 teaching	 methods.	 In	 the	 listening	 area,	
the	 average	 of	 the	 experimental	 group	 was	 20.04	 and	
the	average	of	 the	control	group	was	18.00.	Also	in	 the	
speaking	 area,	 the	 average	 of	 the	 experimental	 group	
was	higher	(17.04)	than	the	average	of	the	control	group	
(13.70).	 The	 results	 showed	 that	 the	 students	 in	 the	
experimental	 group	 with	 an	 English	 class	 model	 using	
Artificial	Intelligence	through	Flipped	Learning	improved	
their	English	listening	and	speaking	achievement.

In	 terms	 of	 academic	 self-efficacy,	 task	 difficulty	
(M	 =	 2.95)	 did	 not	 reach	 the	 average	 (M=3.18).	 ).	
It	 means	 that	 students	 had	 difficulty	 doing	 their	 pre-
class	 task,	which	is	very	different	 in	an	English	model	
using	Artificial	 Intelligence	 through	 Flipped	Learning,	
compared	to	traditional	teaching	methods.	In	the	area	of	
motivation,	external	motivation	was	higher	(M	=	3.89)	
than	intrinsic	motivation	(M	=	3.20),	and	in	case	of	class	
satisfaction,	evaluation	and	feedback	(M	=	3.26)	stayed	
in	the	lowest	range.	The	correlation	between	academic	
self-efficacy	 and	 satisfaction	 of	 class	 is	 .26	 which	 is	
statistically	 significant,	 and	 the	 correlation	 between	
academic	self-efficacy	and	academic	achievement	is	also	
statistically	significant	at	.22.

It	can	be	seen	that	students	had	difficulty	doing	their	
tasks,	yet	they	are	able	to	solve	problems	themselves	by	
investing	more	learning	time	using	Artificial	Intelligence	
and	combining	it	with	both	teacher-student	and	student-
student	 interaction	 than	 using	 traditional	 classroom	
teaching	methods.	According	to	student	interviews,	using	
smart	devices	with	Artificial	Intelligence	helped	increase	
practice	time	outside	of	class.	With	less	work	for	teachers,	
artificial	 intelligence	 devices	 can	 give	 them	more	 time	
to	create	engaging	and	creative	classroom	activities,	and	
work	on	their	own	professional	development.

This	 study	 may	 give	 educators	 a	 chance	 to	 think	
about	student-centered	class	and	the	merits	of	presenting	
an	 effective	English	 learning	model	 as	 a	 new	 learning	
strategy.	 However,	 this	 research	 has	 its	 limitations	 in	
that	 there	is	some	difficulty	in	generalizing	the	results,	
because	in	the	present	study,	the	academic	self-efficacy	
and	learning	motivation	on	academic	achievement	was	
statistically	 significant,	 but	 the	 influence	 was	 quite	
different	from	the	theoretical	background	of	the	previous	
studies.	Also,	the	small	number	of	the	subjects	may	also	
have	 influenced	 the	 result	 of	 this	 study,	 so	 subsequent	
studies	 will	 require	 more	 comprehensive	 research	 to	
address	these	factors.
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ABSTRACT

This	study	investigates	the	effects	of	instructional	methods	using	movie	contents	on	learners’	satisfaction	
and	learning	flow.	For	this,	we	conducted	a	survey	of	the	students	of	T-university	who	registered	for	a	liberal	
arts	class	based	on	movie	contents,	and	analyzed	the	relationship	between	the	variables	on	class	satisfaction	
and	learning	flow.	The	program	used	for	the	analysis	is	SPSS23.0.	The	results	of	the	study	are	as	follows:	
First,	it	was	found	that	the	higher	the	class	effect	and	satisfaction	with	the	class	contents	were	satisfied,	the	
higher	the	satisfaction	of	class	became.	Second,	the	higher	the	class	effect,	the	satisfaction	with	the	class	
contents	was	and	the	satisfaction	with	the	level	of	class	was,	the	higher	the	learning	flow	became.	Third,	the	
class	effect	showed	that	the	satisfaction	of	class	had	a	positive	(+)	effect	on	learning	flow.
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INTRODUCTION

Learning	 ability	 of	 human	 beings	 is	 one	 of	 the	
important	 abilities	 to	 secure	 relative	 superiority	 in	 an	
uncertain	 society.	 Especially,	 in	 information	 society	
demanding	 various	 knowledge,	 the	 core	 capability	
of	 creating	 new	 values	 and	 problem	 solving	 has	
been	 becoming	 more	 and	 more	 important.	 Therefore,	
the	 school,	 which	 is	 the	 place	 of	 learning,	 must	
continuously	 strive	 to	 improve	 the	 learners’	 learning	
ability.	In	particular,	the	development	of	learning	skills	
at	universities,	which	are	places	for	adult	education,	 is	
an	important	step	toward	becoming	a	successful	society.	
Recently,	 college	 education	 is	 changing	 to	 school	 life	
which	 emphasizes	 the	 autonomy	 of	 students	 due	 to	
influences	of	constructive	learning	method.	In	addition,	it	
is	changing	from	the	learning	centered	on	the	curriculum	
to	 the	 learning	 centered	on	various	 academic	 systems.	
Therefore,	 learning	 in	 college	 education	 requires	 self-
directed	 learning	 ability	 that	 is	 more	 autonomous	

and	 requires	 learner’s	 responsibility.	 The	 relationship	
between	 learner’s	 class	 satisfaction	 and	 learning	 flow	
in	 various	 teaching	 environments	 has	 always	 been	
a	 major	 concern	 in	 education.	 However,	 in	 lecture-
oriented	 classes,	 it	 is	 difficult	 to	 secure	 the	 diversity	
of	 learning,	and	 therefore	difficult	 to	expect	high	class	
satisfaction	or	learning	flow.	In	recent	college	education,	
various	 teaching	methods	 are	 required	 to	 enhance	 the	
competence	of	students	and	increase	the	learning	effect.	
In	 addition,	 students	 have	 become	 interested	 in	 the	
concept	of	“learning	flow”	as	they	actively	participate	in	
learning	and	demand	learning	activities.	The	purpose	of	
this	study	is	to	investigate	the	effect	of	variables	on	class	
satisfaction	and	learning	flow	of	students	of	T-university	
which	 introduced	a	new	 teaching	method	using	movie	
contents	 instead	of	 lecture	class,	and	provide	the	basic	
data	 for	 developing	 strategies	 of	 utilizing	 learning	
materials	to	enhance	learner’s	learning	flow.

THEORETICAL BACKGROUND

“Flow”	refers	to	the	optimal	psychological	state	that	
naturally	engages	in	activity	when	a	learner	engages	in	
an	 interesting	 task.	 It	 is	a	psychological	condition	 that	
refers	 to	 when	 a	 person	 falls	 deeply	 into	 an	 act	 and	
forgets	 the	 flow	 of	 time,	 space,	 and	 even	 the	 idea	 of	
oneself.	This	is	a	universal	phenomenon	that	can	happen	

DOI Number: 10.5958/0976-5506.2018.01059.8 



Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9         563      

in	all	cultures	1.	When	learners	experience	immersion	in	
the	 learning	 process,	 they	 feel	 happily	 in	 the	 learning	
process,	 demonstrate	 maximum	 concentration,	 and	
actively	participate	 in	 learning	activities	 2.	Learning	 to	
experience	 immersion	 in	 a	 learning	 situation	 is	 called	
“learning	flow”.	Learning	flow	 is	 the	 state	 in	which	 a	
learner	is	fully	committed	to	solving	the	tasks	or	activities	
that	he	or	she	performs.	Research	on	learning	flow	has	
shown	that	levels	of	commitment	vary	with	the	level	of	
individual	motivation3Learning	flow	implies	a	subjective	
experience	of	evaluating	individuals	and	their	abilities4	

Learning	 flow	 can	 be	 divided	 into	 cognitive	 flow	 and	
affective	flow5.	Cognitive	flow	refers	to	the	self-control,	
clear	goal	setting,	perception,	and	behavior	through	the	
harmonization	 of	 the	 challenges	 and	 abilities	 that	 the	
learner	chooses	and	selects	 the	 tasks	 that	fit	his	or	her	
level.	Affective	flow	refers	to	self-objective	experiences,	
task	concentration,	and	highly	active	learning	activities	
that	focus	on	the	process	rather	than	the	outcome.

In	terms	of	recent	educational	reform	movements,	the	
most	important	point	in	the	field	of	school	education	is	the	
concept	of	‘self-directed	learning’,	which	means	that	the	
learners	themselves	can	learn	from	their	participation	in	
learning,	setting	goals,	selecting	educational	programs,	It	
refers	to	the	type	of	learning	that	is	done	by	choosing	and	
deciding	 all	 courses	 of	 education	 voluntarily.	 The	 self-
directed	 learning	 in	 Korea	 was	 introduced	 as	 a	 reform	
method	 of	 school	 education	 and	 it	 is	 used	 as	 learning	
principle	to	practice	educational	reform	through	learner-
centered	 education6.	 Therefore,	 the	 school	 education	
field	in	Korea	is	trying	to	provide	various	ways	to	realize	
self-directed	 learning.	 Self-directed	 learning	 means	
that	 learners	 analyze	 their	 own	 learning	 characteristics,	
set	 learning	 goals,	 acquire	 the	 resources	 needed	 for	
learning,	 and	 apply	 appropriate	 learning	 strategies7. 
This	 is	 a	process	 in	which	 the	 learner	has	 the	 initiative	
to	 learn	 independently	of	 the	help	of	a	 teacher	or	other	
person,	 and	 the	 learner	 self-diagnoses	 his	 own	 learning	
needs	and	 solves	 the	 learning	goals	himself	 8,	9.	 defined	
self-directed	 learning	 as	 activities	 that	 improve	 their	
knowledge,	skills,	achievement	or	personal	development	
in	their	own	efforts	no	matter	when,	where	and	how	they	
use	it.	In	this	context,	the	core	of	self-directed	learning	is	
not	determined	by	the	existence	of	“helpers”,	but	by	the	
learners	with	autonomous	responsibility	and	initiative	in	
the	process	of	learning10.

Research Hypotheses and research models: We	set	up	
a	research	model	on	the	basis	of	our	theoretical	research	
and	set	the	following	hypotheses	based	on	this	model,	as	
described	below.

Research Model A

Hypothesis	1.	Class	effectiveness	has	a	positive	(+)	
effect	on	class	satisfaction.

Hypothesis	2.	Class	effectiveness	has	a	positive	(+)	
effect	on	learning	flow.

Hypothesis	 3.	 Class	 content	 satisfaction	 has	 a	
positive	(+)	effect	on	class	satisfaction.

Hypothesis	 4.	 Class	 content	 satisfaction	 has	 a	
positive	(+)	effect	on	class	flow.

Hypothesis	5.	Class	level	satisfaction	has	a	positive	
(+)	effect	on	class	satisfaction.

Hypothesis	6.	Class	level	satisfaction	has	a	positive	
(+)	effect	on	class	flow.

Research Model B

Hypothesis	7.	Class	 satisfaction	has	 a	positive	 (+)	
effect	on	self-directed	learning	ability.

Hypothesis	8.	Class	 satisfaction	has	 a	positive	 (+)	
effect	on	learning	flow.

Hypothesis	 9.	 Self-directed	 learning	 ability	 has	 a	
positive	effect	on	learning	flow.

RESEARCH METHOD

In	 this	 paper,	 we	 have	 studied	 and	 analyzed	 the	
relationship	between	the	class	satisfaction	and	learning	
flow	 of	 students	who	 are	 taking	 a	 liberal	 arts	 class	 at	
Busan-located	 T-University	 using	 movie	 contents.	
The	 results	 were	 obtained	 from	 the	 SPSS	 23.0.	 The	
questionnaires	were	analyzed	using	frequency	analysis,	
factor	analysis,	validity	and	reliability	analysis,	one-way	
analysis	 of	 variance	 (ANOVA),	 simple	 and	 multiple	
regression	analysis.

RESEARCH RESULTS

The	results	of	the	survey	on	the	recognition	of	team	
teaching	showed,	as	in	Table	1,	that	the	students	who	are	
well	 informed	about	team	teaching	had	a	high	level	of	
satisfaction	in	most	of	the	class	satisfaction	factors.	This	
result	 can	 be	 interpreted	 that	 the	 recognition	 of	 class	
type	affects	the	class	satisfaction	and	if	the	teacher	fully	
grasps	the	contents	of	the	class	form	to	the	learner,	it	will	
be	able	to	obtain	the	more	effective	class	satisfaction.
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Table I: Analysis of satisfaction factors of team teaching based on movie contents

ANOVA
Sum of 
Squares

Degree of 
Freedom

Mean 
Square F Significance 

Probability
Between-Group 3.744 2 1.872 2.372 .097

Class	
Satisfaction

Class	Subject	
Satisfaction Within-Group 108.894 138 .789

Group	Whole 112.638 140
Between-Group 6.957 2 3.479 4.377 .014

Class	Content	
Satisfaction Within-Group 109.681 138 .795

Group	Whole 116.638 140
Between-Group 11.652 2 5.826 7.080 .001

Class	Contents Class	Textbook	
Satisfaction Within-Group 113.554 138 .823

Group	Whole 125.206 140
Between-Group 5.370 2 2.685 3.440 .035

Class	Materials	
Satisfaction Within-Group 107.708 138 .780

Group	Whole 113.078 140
Between-Group 4.829 2 2.415 3.685 .028

Difficulty	of	
Class	Content Within-Group 90.419 138 .655

Group	Whole 95.248 140
Between-Group 4.622 2 2.311 3.329 .039

Teaching	Method Teaching	Load Within-Group 95.817 138 .694
Group	Whole 100.440 140
Between-Group 4.228 2 2.114 2.687 .072

Teaching	Method Within-Group 108.581 138 .787
Group	Whole 112.809 140
Between-Group 2.146 2 1.073 1.550 .216

Class	Media Within-Group 95.556 138 .692
Learning	
Evaluation Group	Whole 97.702 140

Between-Group 4.005 2 2.003 2.463 .089
Equity	of	Class	
Evaluation Within-Group 112.207 138 .813

Group	Whole 116.213 140
Between-Group 5.769 2 2.885 3.123 .047

Class	Effect Class	
Effectiveness Within-Group 127.479 138 .924

Group	Whole 133.248 140
Between-Group 1.962 2 .981 1.224 .297

Instructor	
Professionalism Within-Group 110.605 138 .801
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Conted…

Instructor Group	Whole 112.567 140
Between-Group 6.609 2 3.305 4.688 .011

Relationship	
with	Instructor Within-Group 97.277 138 .705

Group	Whole 103.887 140

Based	on	the	contents	of	the	film,	the	results	of	the	overall	survey	on	the	team	teaching	class	showed	differences	
according	to	the	class	contents,	the	difficulty	level	of	the	class	materials,	the	class	size,	the	effectiveness	of	the	class,	
and	the	relationship	with	the	instructors.

Table Ⅱ: Analysis of team teaching satisfaction factor and learning flow based on movie contents

Factor Name Measurement Variable Factor 
Load Eignevalue Dispersion

(%)
Chronbach’s

alpha

Class	Satisfaction

Class	Satisfaction	1 .773
Class	Satisfaction	2 .824
Class	Satisfaction	4 .714
Class	Satisfaction	5 .764 8.576 54.445 .955
Class	Satisfaction	6 .756
Class	Satisfaction	7 .740
Class	Satisfaction	8 .746
Class	Satisfaction	11 .717

Learning	Flow

Learning	Flow	5 .698
Learning	Flow	6 .695
Learning	Flow	7 .756 3.734 21.964 .893
Learning	Flow	8 .719
Learning	Flow	9 .687

Self-Directed
Learning	Ability

Self-Directed	Learning	Ability	2 .776
Self-Directed	Learning	Ability	3 .826
Self-Directed	Learning	Ability	4 .627
Self-Directed	Learning	Ability	6 .720 9.178 23.343 .826
Self-Directed	Learning	Ability	7 .755
Self-Directed	Learning	Ability	8 .746
Self-Directed	Learning	Ability	10 .724
Self-Directed	Learning	Ability	11 .758

Exploratory	 factor	 analysis	was	 conducted	 separately	 and	 factor	 analysis	was	 performed.	Two	 factors	were	
extracted.	In	the	factor	extraction	process,	8	items	were	used	for	the	class	satisfaction	and	5	items	were	used	for	the	
learning	flow.	The	reliability	of	each	item	is	also	shown	to	be	high	as	shown	in	the	factor	analysis	of	Table	2.

Table Ⅲ: Analysis of effects on class satisfaction

Dependent 
Variable

Independent 
Variable

Non-standardization 
Factor

Standardization 
Factor t-value Significance 

Level
Research 

HypothesisB Standard 
Error ß

(a	constant) -2.163 .312 -6.932 .000

Class	
Satisfaction

Class	Effect .205 .093 .195 2.196 .030 Adopted
Class	Content	
Satisfaction .501 .150 .415 3.336 .001 Adopted

Class	Level	
Satisfaction -.009 .152 -.007 -.058 .954 Rejected

R2=.543	Modified	R2=.279	F-value=19.090	p=.000
*p	<	.05
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As	shown	in	Table	3,	the	explanatory	power	of	class	effect,	class	content	satisfaction,	and	class	level	satisfaction	
on	 the	satisfaction	of	 team	 teaching	class	was	statistically	significant	 (P	<.001)	as	a	 regression	model	of	54.3%.	
Regression	analysis	showed	that	the	class	effect	had	a	significant	positive	(+)	effect	on	the	satisfaction	of	the	class	
(ß	=	.195,	p	<.001)	and	the	class	content	satisfaction	showed	a	significant	positive	(ß	=	.415,	p	<.001),	respectively.	

However,	the	class	level	satisfaction	was	rejected.	The	results	of	this	study	show	that	the	higher	the	effectiveness	
of	the	team	teaching	class,	the	more	satisfied	with	the	class	contents,	the	higher	the	class	level	satisfaction.	And	the	
Hypothesis	4,	“Class	content	satisfaction	has	a	positive	(+)	effect	on	class	satisfaction”	and	Hypothesis	5,	“Class	
level	satisfaction	has	a	positive	(+)	effect	on	class	satisfaction”	were	adopted.

Table Ⅳ: Analysis of effects on learning flow

Dependent 
Variable

Independent 
Variable

Non-standardization 
Factor

Standardization 
Factor

t-value Significance 
Level

Research 
Hypothesis

B Standard 
Error ß

(a	constant) .882 1.48 5.195 .000

Class	
Satisfaction

Class	Effect .150 .048 .129 3.311 .001 Adopted
Class	Content	
Satisfaction .589 .065 .596 15.279 .000 Adopted

Class	Level	
Satisfaction .245 .050 .456 6.334 .032 Adopted

R2=.677	Modified	R2=.459	F-value=219.165	p=.000
*p	<	.05

As	shown	in	Table	4,	 the	effects	on	class	satisfaction,	class	content	satisfaction,	class	 level	satisfaction	were	
statistically	significant	(P	<.001)	with	the	explanatory	power	of	67.7%	in	terms	of	the	regression	model.	Regression	
analysis	showed	that	the	class	effect	had	a	positive	(+)	effect	on	learning	flow	(=	.129,	p	<.001),	and	the	class	content	
satisfaction	had	a	positive	effect	(ß	=	.596,	p	<.001),	respectively.	

The	class	level	satisfaction	also	showed	a	positive	effect	(ß	=	.245,	p	<.001).	The	results	show	that	the	higher	the	
class	effect,	the	more	satisfied	the	lecture	contents,	the	more	satisfied	with	the	lecture	level,	the	higher	the	learning	
commitment.	The	hypothesis	that	class	satisfaction	has	a	positive	(+)	effect	on	class	effect,	class	content	satisfaction,	
and	class	level	satisfaction	is	adopted.

Table Ⅴ: Analysis of effects of class satisfaction factor on learning flow

Dependent 
Variable

Independent 
Variable

Non-standardization 
Factor

Standardization 
Factor

t-value Significance 
Level

Research 
Hypothesis

B Standard 
Error ß

(a	constant) 1.675 .318 5.260 .000
Learning	
Flow

Class	
Satisfaction .265 .065 .307 4.098 .000* Adopted

R2=.627	Modified	R2=.393	F-value=34.312	p=.000
*p	<	.05

Table	5	shows	that	the	explanatory	power	of	learning	flow	and	class	satisfaction	was	statistically	significant	(P	
<.001)	with	62.7%.	Regression	analysis	showed	that	class	satisfaction	had	a	positive	(+)	effect	on	learning	flow	(ß	
=	.307,	p	<.001).	Therefore,	the	hypothesis	that	class	satisfaction	has	positive	(+)	effect	on	learning	flow	is	adopted.
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Table Ⅵ: Analysis of effects of class satisfaction

Dependent 
Variable

Independent 
Variable

Non-standardization 
Factor

Standardization 
Factor t-value

Significance 
Level

Research 
Hypothesis

B Standard 
Error ß

(a	constant) 1.663 .320 5.195 .000
Self-Directed	
Learning	
Ability

Class	
Satisfaction .248 .073 .286 3.390 .000* Adopted

R2=.543	Modified	R2=.265,F-value=12.325	p=.000
(a	constant) -3.956 1.256 -3150 .002

Learning	
Flow

Class	
Satisfaction .331 .014 .800 23.871 .000* Adopted

R2=.809	Modified	R2=.639	F-value=21.880	p=.000

*p	<	.05

Table	6	reveals	that	the	explanatory	power	of	class	satisfaction	on	self-directed	learning	ability	and	learning	flow	
was	54.3%	and	the	learning	flow	was	68.9%	(P	<.001),	which	is	statistically	significant.	Regression	analysis	showed	
that	the	satisfaction	of	class	had	a	positive	(+)	effect	on	self-directed	learning	ability	(ß	=	.286,	p	<.001)	and	a	positive	
effect	on	learning	flow	(ß	=	.800,	p	<.001),	respectively.	

The	results	show	that	the	higher	the	class	satisfaction,	the	higher	the	self-directed	learning	ability	and	the	higher	
the	learning	flow.	The	hypothesis	that	class	satisfaction	has	a	positive	(+)	effect	on	self-directed	learning	ability	and	
the	hypothesis	that	class	satisfaction	has	a	positive	effect	on	learning	flow	are	all	adopted.

Table Ⅶ: Analysis of effects of self-directed learning ability on learning flow

Dependent 
Variable

Independent 
Variable

Non-standardization 
Factor

Standardization 
Factor

t-value Significance 
Level

Research 
Hypothesis

B Standard 
Error ß

(a	constant) 62.756 5.744 10.926 .000
Learning	
Flow

Class	
Satisfaction .130 0.54 .178 2.397 .018 Adopted

R2=.718	Modified	R2=.515	F-value=24.410	p=.000

*p	<	.05

Table	 7	 shows	 that	 the	 explanatory	 power	 of	 the	
effect	on	self-directed	learning	ability	and	learning	flow	
was	71.8%,	which	was	statistically	significant	(P	<.001).

Regression	 analysis	 showed	 that	 self-directed	
learning	 ability	 had	 a	 positive	 (+)	 effect	 on	 learning	
flow	(ß	=	.178,	p	<.001),	and	the	higher	the	self-directed	
learning	ability,	the	higher	the	learning	flow.	Therefore,	
the	 hypothesis	 that	 self-directed	 learning	 ability	 has	 a	
positive	(+)	effect	on	learning	flow	is	also	adopted.

CONCLUSION AND SUGGESTION

The	demographic	variables	of	subjects	comprises	44%	
of	 architectural	 design	major	 and	 31%	 of	management	
major.	Among	 them,	 the	 first	 graders	 took	 up	 59%.	 In	
terms	of	signing	up	for	class,	53.9%	of	respondents	said	
“I	was	aware	of	 the	class	 a	 little	bit.”	However,	37.6%	
were	 unaware	 of	 the	 offered	 class.	 These	 figures	 are	
judged	to	have	some	effect	on	the	intrinsic	motivation	of	
learning	and	also	the	level	of	learning	flow.	Meanwhile,	
the	 learners	 regarded	 the	 learning	medium	 as	 the	most	
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important	element	of	 the	class	 (39%),	and	 it	seems	 that	
the	class	that	proceeds	by	using	the	movie	contents	affects	
the	learner’s	satisfaction	and	the	learning	flow.	Students’	
participation	 attitude	 in	 learning	 (39%)	 also	 seems	 to	
influence	self-directed	learning.

The	 results	 of	 the	 hypothesis	 testing	 based	 on	 the	
research	model	are	as	follows.

Class	satisfaction	was	found	to	be	dependent	on	the	
contents	of	the	class,	the	difficulty	of	the	class	contents,	
the	 amount	of	 the	 class,	 the	 effectiveness	of	 the	 class,	
and	the	relationship	with	the	instructor.

	 Learning	 flow	 was	 different	 according	 to	
respondents’	 perception	 of	 it.	 It	 was	 found	 that	 there	
was	 a	 difference	 in	 all	 class-related	 sub-elements	
such	 as	 content	 satisfaction,	 contents	 of	 class,	method	
of	 teaching,	 evaluation	 of	 learning,	 effectiveness	 of	
teaching,	and	instructor.	Instructors’	expertise,	students’	
participation,	 learning	 medium,	 and	 differentiation	 of	
teaching	methods	showed	that	there	is	a	difference	in	all	
of	the	factors	related	to	class	flow.

The	 results	of	effective	 relations	with	 the	 research	
model	are	as	follows.

First,	 it	was	 found	 that	 the	 higher	 the	 class	 effect	
and	 satisfaction	with	 the	 class	 contents	were	 satisfied,	
the	higher	the	satisfaction	of	class	became.	

Second,	the	higher	the	class	effect,	 the	satisfaction	
with	the	class	contents	and	the	satisfaction	with	the	level	
of	class	were,	the	higher	the	learning	flow	became.	

Third,	the	class	effect	showed	that	the	satisfaction	of	
class	had	a	positive	(+)	effect	on	learning	flow.

Liberal	 arts	 classes	 can	 be	 either	 elective	 or	
compulsory,	so	it	is	difficult	to	say	that	all	the	subjects	
who	responded	to	our	survey	voluntarily	signed	up	for	
the	class.	

This	can	affect	learners’	level	of	intrinsic	motivation	
which	is	an	important	factor	for	learning	flow.	In	future	
research,	efforts	should	be	made	to	improve	on	various	
test	variables	which	affect	class	satisfaction	and	learning	
flow	such	as	‘teaching	flow’	and	cognitive	factors.
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ABSTRACT

	The	purpose	of	this	study	was	to	explore	the	relationships	between	posttraumatic	growth(PTG)	and	meaning	
in	 life	 considering	multidimensional	 aspects	 of	meaning	 in	 life,	which	 are	 importance,	 consistency,	 and	
specific	sources	of	meaning	in	life.	Data	were	collected	from	the	283	undergraduate	students,	who	answered	
at	15	minutes-required	questionnaires.	Descriptive	statistics	 for	all	 the	measurements	were	obtained	and	
correlational	analyses	were	conducted	 to	explore	 the	 relationships	between	PTG	and	meaning	 in	 life	by	
SPSS	ver.18.0.	And	t-test was	conducted	to	compare	the	characteristics	of	meaning	in	life	according	to	the	
degree	of	PTG.	The	results	showed	that	there	was	a	significant	difference	between	two	groups	(high	PTG	
vs.	low	PTG)	in	the	scores	of	importance	and	consistency	of	meaning	in	life.	Second,	the	high	PTG	group	
considered	‘physical	and	psychological	health’,	‘self-acceptance	and	growth’,	and	‘relationships	with	family	
and	friends’	more	important	than	low	PTG	group,	while	there	was	no	group-difference	in	importance	for	
‘satisfaction	at	work’,	‘social	achievement’,	‘spirituality	and	religiosity’	and	‘contribution	to	society’.	Third,	
the	high	PTG	group	tend	to	make	their	lives	more	meaningful	in	the	aspects	of	self-related	and	interpersonal	
relational	values	than	the	lower.	These	findings	suggest	that	the	relationship	between	PTG	and	meaning	in	
life	could	become	different	according	to	which	aspects	of	meaning	in	life	identified	and	measured.

Keywords: posttraumatic growth, multidimensional meaning in life, importance, consistency, sources.

INTRODUCTION

The	 experience	 of	 trauma	 often	 threatens	 and	
disrupts	 our	 lives.	 However,	 it	 also	 challenges	 and	
changes	 our	 assumptions	 and	 believes	 as	 well.	 A	
growing	 body	 of	 research	 indicates	 that	 most	 of	
people	experience	posttraumatic growth (PTG),	which	
represents	positive	personal	changes	such	as	the	changes	
of	priorities	as	a	result	from	the	struggle	with	life	crisis	
or	stressful	events1.	Quite	a	few	among	the	studies	in	the	
realm	of	PTG	have	figured	out	 the	process	 that	might	
lead	 to	 PTG,	 and	 also	 examined	 the	 specific	 changes	
through	the	PTG	process,	such	as	the	changes	of	basic	
assumptions,	 meaning	 in	 life,	 self-concept	 or	 self-
acceptance,	interpersonal	relationship	and	so	on.

Many	 recent	 studies	 have	 commonly	 emphasized	
the	 importance	of	underlying	PTG	processes2.	Specific	
cognitive	 elements	 such	 as	 deliberate	 rumination	
have	 been	 suggested	 to	 have	 significant	 relationships	
with	PTG3.	People	who	have	experienced	a	major	 life	

crisis	 can	 reflect	 and	deliberately	 ruminate	about	what	
happened	and	what	they	experienced,	even	though	they	
might	suffer	from	intrusive	ruminations	for	a	while	right	
after	the	accident.	Once	they	manage	emotional	distress	
more	 effectively	 and	 develop	 some	 comprehension	 of	
the	event,	many	trauma	survivors	may	begin	to	actively	
process	 information	 in	 a	manner	 that	 helps	 them	cope	
with	the	reality	of	what	happened	and	is	more	reflective	
and	 more	 deliberate	 than	 automatic	 and	 intrusive4. 
Deliberate	 rumination	 includes	 cognitive	 activities	
such	 as	finding	benefits	 from	 the	 event,	 reflecting	 and	
changing	meaning	in	life,	reappraising	priorities	of	life	
and	so	on	Tedeschi	and	Calhoun1.

This	study	especially	focused	on	the	changed	meaning	
in	 one’s	 life	 as	 a	 result	 of	PTG	process.	How	does	 the	
PTG	 process	 make	 difference	 in	 the	 meaning	 in	 one’s	
life?	The	recognition	of	PTG	might	also	lead	to	changes	
in	 the	 sense	 of	 meaning	 in	 one’s	 life5.	 The	 new-found	
sense	of	meaning	in	life	can	be	also	attributed	to	the	major	
disruption	if	people’s	understanding	of	the	world.	Trauma	
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survivors	 may	 first	 ruminate	 about	 questions	 regarding	
the	meaning	of	life,	but	may	later	shift	to	ruminating	about	
regarding	meaning	in	their	own	lives6.

The	presence	of	meaning	in	life	was	strongly	related	
to	life	satisfaction	Steger	et	al.7	and	benefit-finding	while	
struggling	against	severe	illness	was	positively	correlated	
with	finding	meaning5.	The	presence	of	overall	meaning	
in	life	may	indicate	that	some	degree	of	resolution	has	
been	reached	about	how	to	proceed	with	a	life	changed	
by	trauma4.

As	we	have	already	seen,	the	PTG	process	influences	
on	the	changes	of	meaning	in	one’s	life.	However,	there	
has	 been	no	 research	 exploring	 specific	 characteristics	
of	 new-found	meaning	 in	 life	 according	 to	 the	 degree	
of	PTG.

The	meaning	in	life	is	defined	by	various	scholars.	
In	previous	 studies,	 it	means	 consistency	 in	 life8,	 goal	
orientation9,	 as	 well	 as	 ontological	 significance10. 
The	reason	for	such	a	conceptual	confusion	 is	 that	 the	
concept	 of	 ‘meaning	 in	 life’	 itself	 is	 not	 only	 abstract	
but	 also	 multidimensional	 construct	 including	 various	
types	 and	 structures11.	 The	 meaning	 in	 life	 is	 closely	
related	to	the	purpose,	direction,	and	value	of	life.	The	
sources	of	the	various	life	meanings	have	been	proposed	
by	Wong12	and	Emmons13.	Emmons13	converged	on	the	
four	major	themes	of	work,	relationship,	spirituality	and	
transcendence,	 and	Wong12	 added	 self-acceptance,	 fair	
treatment	 and	 familiarity	 to	 the	 above	 four	 factors.	 In	
Korea,	 Park	 and	Kwon11	 have	 examined	 these	 studies	
and	 have	 developed	 a	 scale	 to	 measure	 the	 meaning	
in	 life	 at	 multidimensional	 aspects	 with	 structure	 and	
various	sources11.	They	suggested	three	dimensions	such	
as importance	 as	 a	 cognitive	 aspect	 of	 it,	 consistency 
as	a	practical	aspect,	and	sense of meaningfulness as a 
cognitive	and	emotional	aspect.	

The	 Meaning	 in	 Life	 Questionnaire	 (MLQ)	
developed	by	Steger	et	al7.	was	used	 in	most	previous	
studies.	 However,	 there	 are	 some	 limitations	 in	 the	
previous	 research.	The	 instrument	measures	 two	kinds	
of	 constructs;	 ‘presence	 of	 meaning’	 (How	 much	
meaning	in	life	do	they	have?)	and	‘seeking	of	meaning’	
(how	 much	 do	 they	 seek	 meaning	 in	 their	 lives?).	 It	
presents	only	the	meaning	in	life	as	an	abstract	concept,	
and	measures	only	the	motivational	element	how	much	
we	perceive	 and	pursue	 it.	 In	other	words,	 it	 does	not	
reflect	 the	 behavioral	 and	 practical	 elements	 of	which	

specific	areas	of	life	are	considered	more	important	than	
others	 and	 how	much	 individuals	 try	 to	 live	 pursuing	
the	 meaning	 and	 values.	 Due	 to	 the	 ambiguity	 and	
abstractedness	of	its	concept,	what	is	actually	measured	
as	 the	 construct	 of	 meaning	 in	 life	 might	 depend	 on	
which	scale	was	used	in	study.

Examining	the	various	aspects	and	concrete	sources	
of	 meaning	 in	 life,	 newly	 established	 through	 the	
PTG	processes,	is	a	necessary	task	for	figuring	out	the	
phenomena	 by	 delicately	 observing	 the	 lives	 of	 those	
who	experienced	posttraumatic	growth.	The	purpose	of	
this	study	was	to	identify	the	multidimensional	meaning	
in	life	of	people	who	reported	high	posttraumatic	growth	
in	terms	of	importance,	consistency,	and	sources,	using	
the	Korean	Multidimensional	Meaning	in	Life	Scale12.

MATERIALS AND METHOD

Participants: The	 data	 were	 collected	 from	 283	
undergraduate	students	recruited	from	the	universities	at	
Kyeonggido	and	Chungnam	in	Korea.	Of	these	students,	
245	(82	men,	163	women)	were	included	as	they	were	
regarded	to	have	experienced	a	severe	relational	loss	that	
occurred	within	10	years.	The	severity	of	the	traumatic	
event	was	measured	by	6	items	related	to	hyper	arousal	
and	 sleep	 disturbance	 from	 Impact	 of	 Event	 Scale-
Revised.	 The	 participants	 included	 in	 analysis	 had	 a	
mean	age	of	21.70	years	(SD=1.95)	with	a	range	of	18	
to	26	years.

Procedure and Data analyses: All	the	study	participants	
completed	the	measures	anonymously.	The	cover	sheet	of	
the	materials	 indicated	 that	 participation	was	 voluntary	
and	 that	 all	 responses	 would	 be	 stored	 and	 analyzed	
confidentially.	 Data	 collection	 took	 place	 at	 off-line,	
required	approximately	15~20	minutes	to	complete.

Data	 analyses	 proceeded	 in	 two	 steps.	 First,	
descriptive	 statist	 ics	 for	 all	 the	 measurements	 were	
obtained	 and	 correlational	 analyses	were	 conducted	 to	
explore	the	relationships	between	PTG	and	meaning	in	
life	by	SPSS.	ver.	18.0.	Second,	t-test was	conducted	to	
compare	the	characteristics	of	meaning	in	life	according	
to	the	degree	of	PTG.

Measures

Traumatic Event Checklist: This	checklist	is	modified	
to	 measure	 essential	 information	 about	 potentially	
traumatic	events,	referring	to	Trauma	Stress	Schedule14. 
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First,	it	allows	for	assessment	of	8	events	such	as	loss	of	
close	 loved	person,	 sexual	 or	 physical	 abuse,	 accident	
or	 physical	 injury,	 fail	 or	 frustration	 in	 achievement,	
financial	 crisis	 (bankruptcy	 or	 unemployment),	 illness	
of	oneself,	illness	of	families	as	well	as	one	unspecific	
event.	 Participants	were	 asked	 to	 categorize	 traumatic	
and	adversarial	events	that	had	happened	to	them.	The	
transitional	period	since	the	event	had	occurred	and	the	
impact	of	event	were	also	assessed.

Posttraumatic Growth Inventory: PTG	was	assessed	
with	the	Korean	translated	version	of	the	PTGI1.	This	is	
a	21-item	scale	that	measures	the	degree	of	the	positive	
changes	 experienced	 in	 the	 aftermath	 of	 a	 traumatic	
event.	Items	were	rated	on	a	6-point	Likert	scale,	ranging	
from	0	(not	at	all)	to	5	(a	very	great	degree).	The	PTGI	
consists	 of	 5	 subscales:	 New	 Possibilities,	 Relating	
to	 Others,	 Personal	 Strength,	 Spiritual	 Change,	 and	
Appreciation	of	Life.	The	internal	consistency	of	PTGI	
measured	by	Cronbach’s	alpha	in	this	sample	was	0.94.

The Impact of Event Scale-Revised:	 This	 scale	 was	
used	 to	 assess	 distress	 associated	 with	 posttraumatic	
stress	 symptoms	 right	 after	 the	 event	 occurred.	 The	
original	 scale	 (IES-R)	 consists	 of	 22	 questions	 and	
four	 kinds	 of	 symptom	 subscales	Weiss	 and	Marmar15:	
intrusion,	avoidance,	hyperarousal	and	sleep	disturbance/
dissociation.	Among	them,	6	items	associated	with	sleep	
disturbance	and	dissociation	were	utilized	 in	 this	 study.	

Responses	are	on	a	0	(not	at	all)	 to	5	(often)	scale.	The	
internal	consistency	of	this	revised	measurement	was	.92.

Korean Multidimensional Meaning in Life Scale: 

This	instrument	was	developed	by	Park	and	Kwon11 to 
measure	 multidimensional	 aspects	 of	 meaning	 in	 life.	
It	 includes	 three	 superordinate	 factors	 (self-related,	
interpersonal	relationship,	self-transcendence)	and	eight	
resources	of	meaning	in	life.	Participants	completed	each	
item	 at	 three	 different	 aspects	 of	meaning	 in	 life	 such	
as	importance,	consistency,	meaningfulness.	Responses	
range	from	0	(not	at	all)	to	3	(very).

Satisfaction with Life Scale:	 This	 questionnaire	 was	
developed	 by	 Diener	 et	 al.16	 to	 measure	 the	 overall	
satisfaction	 with	 life.	 It	 includes	 5	 items.	 Responses	
range	from	1	(not	at	all)	to	7	(to	a	very	great	degree) .

RESULTS

Types and severity of trauma: The	 participants	
reported	on	various	types	of	traumatic	event	as	seen	in	
table	1:	The	most	frequent	type	of	traumatic	event	was	
‘death	 of	 loved	 one’	 (32.6%)	 and	 the	 second	 one	was	
‘failure	in	work	or	academic	competitions’	(19.1%).	The	
least	 frequent	 type	 of	 trauma	 was	 ‘illness	 of	 oneself’	
(5.3%).	The	most	severe	impact	of	event	was	‘physical	
and	 sexual	 assault’	 (M=2.40,	 SD=.87)	 and	 the	 second	
one	 was	 ‘illness	 of	 oneself’	 (M=2.38,	 SD=1.28).	 The	
least	 severe	 event	was	 ‘accident	or	 illness	of	 families/
significant	others’	(M=1.51,	SD=1.07).

Table 1: Type of trauma and impact of event

types Frequency % Impact of event M(SD)
death	of	close	loved	one 80 32.6 1.95(	.98)

failure/frustration	in	achievement
financial	crisis(fired,	bankrupted)

47
25

19.1
10.2

1.98(1.60)
1.87(1.08)

physically	or	sexually	assaulted 28 11.4 2.40(	.87)
accident	or	physical	injury 14 5.7 2.11(1.09)

illness	of	oneself 13 5.3 2.38(1.28)
accident	or	illness	of	families/significant	others 29 11.8 1.51(1.07)

others 10 4.1 2.32(1.03)
total 245 100.0

Comparison of importance of meaning in life between high PTG group and low PTG group: Independent	
sample	t-test	was	conducted	to	compare	the	importance	of	meaning	in	life	according	to	the	degree	of	PTG.	The	total	
score	was	significantly	higher	in	the	high-PTG	group	than	the	other	as	shown	in	the	table	2.	And	it	was	found	that	
the	means	of	self-related	factor	and	interpersonal	relationship	factor	were	higher	in	the	high	PTG	group	than	the	low-
PTG	group,	whereas	there	was	no	group-difference	at	the	mean	of	self-transcendence	factor.	And	it	was	found	that	
the	sources	such	as	‘physical	and	psychological	health’,	‘self-acceptance	and	growth’,	and	‘relationships	with	family	
and	friends’	were	considered	more	important	in	the	high	PTG	group	than	the	lower.
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Table 2: Comparison of importance of meaning in life between the high- and low-PTG group

High-PTG (n = 41) Low-PTG (n = 40) t
Overall	meaning	in	life 2.31(.28) 2.12(.38) 2.62*

Self-related	factor 2.61(.33) 2.39(.44) 2.70**

Physical	&	Psychological	health 2.91(.15) 2.69(.48) 3.08**

Self-acceptance 2.80(.32) 2.54(.50) 2.83**

Satisfaction	at	work 2.84(.30) 2.70(042) 1.69
Social	achievement 2.12(.63) 1.88(.73) 1.68

Interpersonal	relationship	factor 2.86(.22) 2.70(.34) 2.70**

Family	relationship 2.93(.21) 2.76(.52) 2.01*

Friendship	&	Leisure 2.83(.28) 2.67(.42) 2.13*

Self-transcendence 1.65(.44) 1.47(.52) 1.66
Religiosity	&	spirituality 1.18(.58) .98(.54) 1.65

Volunteering	&	Social	contribution 2.05(.55) 1.90(.69) 1.10

*	p<.05,	**	p<.01,	***	p<.001

Comparison of consistency of meaning in life between high PTG group and low PTG group: Independent	
sample	t-test	was	conducted	to	compare	the	consistency	of	meaning	in	life	according	to	PTG	level.	The	total	score	
was	significantly	higher	 in	 the	high	PTG	group	 than	 the	other	as	shown	in	 the	 table	3.	And	the	scores	of	all	 the	
sources	belonging	to	self-related	factor	and	interpersonal	relationship	factor	were	significantly	higher	in	the	high	
PTG	group	than	the	low	one.	However,	there	was	no	group	difference	at	importance	as	well	as	consistency	of	self-
transcendence	factor.	Analyzing	the	sources	of	meaning	in	life	that	make	group-differences,	the	scores	of	‘physical	
and	 psychological	 health’,	 ‘self-acceptance	 and	 growth’,	 ‘satisfaction	 at	 work’,	 ‘social	 achievement’,	 ‘family	
relationship’	and	‘friendship	&	leisure’	were	significantly	higher	in	the	high	PTG	group	than	the	other.

Table 3: Comparison of consistency of meaning in life between the high- and low-PTG group

High-PTG (n = 41) Low-PTG (n = 40) t
Overall	meaning	in	life 1.67(.31) 1.21(.52) 5.10***

Self-related	factor 1.83(.39) 1.20(.63) 5.63***

Physical	&	Psychological		health 2.16(.63) 1.62(.75) 3.66***

Self-acceptance 2.14(.52) 1.29(.76) 6.10***

Satisfaction	at	work 2.07(.66) 1.36(.76) 4.66***

Social	achievement 1.21(.52) .79(.65) 3.33**

Interpersonal	relationship	factor 2.32(.41) 1.73(.58) 5.47***

Family	relationship 2.33(.60) 1.76(.81) 3.73***

Friendship	&	Leisure 2.31(.45) 1.72(.65) 4.94***

Self-transcendence 1.22(.43) 1.05(.56) 1.57
Religiosity	&	spirituality .96(.63) .84(.77) .77

Volunteering	&	Social		contribution 1.45(.50) 1.23(.60) 1.81

*p<.05,	**	p<.01,	***	p<.001

DISCUSSION

The	purpose	of	the	current	study	was	to	explore	the	
multidimensional	aspects	of	meaning	in	life	according	to	

the	degree	of	PTG.	Previous	research	has	supported	the	
positive	relationship	between	PTG	and	meaning	in	life,	
however	 it’s	 not	 figured	 out	 obviously	 because	 of	 the	
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ambiguity	and	abstractedness	of	the	concept	of	meaning	
in	life.	This	study	tried	to	identify	the	multidimensional	
meaning	in	life	of	people	who	reported	high	posttraumatic	
growth	in	terms	of	importance,	consistency,	and	sources,	
using	the	Multidimensional	Meaning	in	Life	Scale11.

As	 the	 result	 of	 the	 analyses,	 the	 group	 with	 the	
higher	posttraumatic	growth	level	showed	higher	at	the	
aspect	of	both	 importance	and	consistency	of	meaning	
in	life	than	the	lower	group.	This	indicates	that	people	
who	have	a	high	level	of	PTG	make	a	lot	of	meanings	in	
their	lives	and	also	try	to	make	their	lives	consistent	with	
what	they	consider	valuable.	However,	the	difference	in	
the	meaning	in	life	between	the	high	PTG	group	and	low	
PTG	group	seems	 to	be	 larger	 in	 terms	of	consistency	
than	 the	 importance,	 which	 implies	 that	 PTG	 is	more	
closely	related	to	the	behavioral	and	practical	aspects	of	
it	than	the	cognitive	aspect.

We	 also	 analyzed	 the	 differences	 in	 the	 specific	
sources	of	meaning	in	life	according	to	the	PTG	levels.	
In	 terms	 of	 importance	 of	 it	 as	 a	 cognitive	 aspect	 of	
meaning	 in	 life,	 ‘physical	 and	 psychological	 health’	
and	‘self-acceptance	and	growth’	among	the	self-related	
factor,	and	‘the	good	relationship	with	the	family’	and	‘the	
good	relationship	with	family’	among	the	interpersonal	
relationship	 factor	 showed	 a	 significant	 group-
difference.	 However	 ‘satisfaction	 with	 work’,	 ‘social	
achievement	 and	 influence’,	 ‘religion	 and	 spirituality’,	
and	 ‘social	 contribution’	 did	 not	 show	 any	 significant	
group-difference.	 This	 means	 that	 people	 with	 higher	
levels	 of	 PTG	 tend	 to	 regard	 health,	 self-acceptance,	
family	 relations	 and	 friendship	 as	 more	 important	
meanings	in	their	lives	than	those	with	those	less	grown.	
However,	‘satisfaction	with	work’,	‘social	achievement’	
and	self-transcendence	such	as	religion,	spirituality	and	
social	contribution	did	not	differ	according	to	the	level	
of	growth	following	adversity.

Then	 in	 terms	of	consistency	of	 it	 as	 a	behavioral	
and	practical	aspect	of	meaning	 in	 life,	all	 the	sources	
of	 self-related	 factor	 and	 interpersonal	 relationship	
factor	 showed	 a	 significant	 group-difference,	 whereas	
both	 sources	 of	 self-transcendence	 factor	 showed	 no	
group-difference.	 This	 means	 that	 people	 with	 higher	
PTG	levels	live	more	in	harmony	with	good	health,	self-
acceptance,	 job	 satisfaction,	 social	 achievement,	 and	
good	relationships	with	family	and	friends	than	people	
with	lower	PTG	levels.	Considering	both	cognitive	and	
behavioral	aspects	of	the	meaning	in	life,	which	means	

how	much	they	match	their	lives	to	what	they	consider	
important,	the	results	were	similar	with	the	results	of	the	
consistency	aspect.

It	is	necessary	to	discuss	the	theoretical	and	clinical	
implications	 of	 the	 relationship	 between	 PTG	 and	
meaning	of	life	based	on	the	results	of	this	study.	

First,	this	study	suggested	to	draw	a	concrete	picture	
of	the	lives	and	values			of	the	people	who	obtained	higher	
levels	of	growth	after	adversities.	 It	was	analyzed	 that	
those	who	experienced	higher	PTG	think	that	the	physical	
and	mental	health	as	well	as	the	good	relationship	with	
family	and	friends	value	more	than	the	less	grown.	On	
the	other	hand,	the	importance	of	work	or	achievement	
was	 not	 different	 depending	 on	 the	 degree	 of	 growth.	
However,	 if	we	 look	at	 the	 consistency	of	meaning	 in	
life,	that	is,	what	kind	of	life	it	is	in	reality,	those	who	
have	grown	up	psychologically	after	trauma	are	not	only	
living	their	lives	by	increasing	their	physical	and	mental	
health,	 their	 relationships	with	 family	 and	 friends	 and	
making	 more	 effort	 for	 social	 accomplishment.	 The	
meaning	 in	 life	 is	 not	 only	 an	 abstract	 concept,	 but	 it	
is	 also	 a	 complex	 concept	 composed	 of	 various	 types	
and	structures.	Therefore,	it	depends	on	how	researchers	
defined	the	meaning	in	life	and	which	aspects	of	it	they	
measured.	In	this	context,	these	results	of	the	study	are	
meaningful	and	indicative.

The	 result	 that	 posttraumatic	 growth	 is	 associated	
with	 not	 only	 the	 importance	 of	 meaning	 of	 life	 but	
also	the	consistency	supports	that	PTG	is	not	a	fictional	
story	 or	 merely	 a	 positive	 illusion,	 but	 a	 positive	
change	 and	 maturity	 after	 trauma.	 In	 the	 mid-1990s,	
it	has	been	argued	whether	or	not,	when	posttraumatic	
growth	 began	 to	 attract	 attention	 as	 a	 science,	 it	 was	
merely	 a	 positive	 fantasy	 created	 by	 itself	 to	 restore	
impaired	self-esteem17.	However,	it	was	found	that	PTG	
is	 more	 relevant	 to	 behavioral	 and	 practical	 aspects	
of	 living	 a	 life	 consistent	with	 a	meaningful	 life	 form	
than	 the	 cognitive	 aspect	 that	 emphasizes	 the	 source	
of	 meaning	 of	 life,	 which	 provides	 another	 evidence	
against	 the	 ‘positive	 illusion’	 hypothesis.	Without	 the	
positive	 psychological	 perspective	 on	 trauma,	 it	 has	
been	believed	 that	 traumatic	 experience	 just	destroyed	
the	 basic	 assumptions	 about	 the	 world18.	 Those	 who	
have	 suffered	 from	 trauma	 are	 less	 benevolent	 to	 the	
world,	less	valued	for	themselves,	and	less	controllable	
than	 those	who	 have	 not.	However,	 the	 results	 of	 this	
study	were	consistent	with	 the	assertions	suggested	by	
previous	studies19,		that	is	people	can	refine	the	meaning	
and	values			of	life	in	the	process	of	overcoming	trauma.
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Several	 limitations	 need	 to	 be	 considered	 when	
interpreting	 or	 generalizing	 the	 results	 of	 the	 current	
study.

First,	 this	 study	 is	 an	 exploratory	 study	 on	 the	
relationship	 between	 PTG	 and	 meaning	 in	 life	 of	
undergraduate	students.	PTG	might	be	not	only	different	
by	age	but	also	when	it	is	linked	to	the	meaning	in	life,	
it	 is	more	 likely	 to	 reflect	 the	 age-related	 relationship	
and	 life	 pattern.	 Therefore,	 further	 studies	 on	 various	
age	groups	are	needed.	Second,	we	suggest	to	elaborate	
the	 relationships	 between	 PTG	 and	 the	 meaning	 in	
life	 depending	 on	 the	 personality	 or	 demographic	
characteristics	of	traumatized	individuals.	For	example,	
additional	analyses	can	be	made	about	how	different	the	
meaning	in	life	between	men	and	women	with	higher	PTG	
is,	and	how	the	meaning	in	life	varies	according	to	the	
type	of	prior	traumatic	experience.	Through	these	further	
analyses,	the	growth	phenomena	of	those	who	suffered	
from	trauma	will	be	more	specifically	described. Third,	
the	processing	path	of	posttraumatic	growth	in	this	study	
was	simplified	in	order	to	compare	two	different	aspects	
of	meaning	in	life.	Therefore,	future	research	is	needed	
to	 examine	 the	 role	 of	 multidimensional	 meaning	 in	
life	in	a	more	integrated	model	by	adding	psychosocial	
variables	that	may	affect	PTG.

CONCLUSION

This	 study	 is	 meaningful	 in	 that	 it	 examines	 the	
relation	 between	 PTG	 and	 meaning	 in	 life	 more	 in	
various	dimensions.	The	current	study	clarified	what	the	
higher	 grown	 up-people	who	 had	 experienced	 terrible	
trauma	 live	valuing	 in,	and	 that	 they	also	enhance	 life	
satisfaction	 by	 reflecting	 on	 their	 own	 experiences	
and	practicing	 it	 rather	 than	 living	 in	positive	 illusion.	
Understanding	PTG	as	a	concrete	entity	rather	than	an	
abstract	concept	is	important	to	the	client	who	experiences	
the	 trauma	as	well	as	 to	 the	 therapists	who	treat	 them.	
Trauma	specialists	and	volunteers,	such	as	firefighting,	
paramedics	 and	 psychotherapists,	 are	 at	 a	 greater	 risk	
of	 being	 burn-out	 than	 workers	 in	 other	 industries,	
because	 they	 are	 identified	 with	 the	 helplessness	 and	
despair	of	trauma	victims.	Therefore,	it	is	expected	that	
it	will	protect	them	from	the	helplessness	to	support	in	
the	mind	that	even	if	suffering	temporarily	through	the	
trauma,	trauma	survivors	can	grow	more	and	live	a	more	
meaningful	life	rather	than	before	in	the	long	term.
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ABSTRACT

The	purpose	of	this	study	was	to	examine	the	Certified	Healthy	Family	Specialists’	(CHFSs)	work	experiences	
and	 job	 satisfaction	 in	 the	 Seoul	Metropolitan	Local	Healthy	Family	Support	Centers	 (HFSCs).	A	 total	
of	 107	HFSC	 staff	were	 recruited	 through	 25	 local	HFSCs	 in	Seoul.	Descriptive	 statistics	 and	multiple	
regression	was	performed	to	identify	the	work	experience	of	CHFSs	and	factors	that	were	associated	with	
their	job	satisfaction.	In	terms	of	the	CHFSs’	work	experiences,	the	participants’	work	hours	were	similar	to	
the	average	Korean	working	hours,	but	they	often	worked	on	weekends	or	holidays.	Their	work	flexibility	
and	 job	satisfaction	was	a	moderate	 level.	CHFSs,	however,	experienced	higher	 levels	of	 job	stress	and	
emotional	labor.	Of	the	job	satisfaction	subcategories,	satisfaction	with	their	salary	was	the	lowest,	whereas	
they	were	the	most	satisfied	with	support	from	their	colleagues	and	supervisors.	Regarding	factors	related	
to	the	CHFSs’	job	satisfaction,	the	participants’	socio-demographic	characteristics	including	age	and	gender	
and	their	work-related	variables	such	as	work	flexibility	and	job	stress	were	significantly	associated	with	
their	 job	 satisfaction.	This	 research	 reveals	 that	 a	flexible	work	 environment	 is	 extremely	 important	 for	
CHFSs	in	increasing	job	satisfaction.	In	addition,	HFSCs	need	to	provide	employee	support	programs	for	
CHFSs	to	reduce	their	job	stress	and	burden	of	emotional	labor.	Increasing	the	work	flexibility	for	CHFSs	
would	 help	 increase	 their	 job	 satisfaction	 considering	 their	 frequent	weekend	 and	 holiday	work.	These	
findings	also	suggest	that	expansion	of	the	organization	and	employee	support	system	is	warranted	to	help	
CHFSs	remain	in	HFSCs	and	to	provide	quality	services	to	families.
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INTRODUCTION

Based	on	 the	Framework	Act	on	Healthy	Families	
of	 2004,	 the	 Korean	 government	 provides	 universal	
and	preventive	family	services	through	Healthy	Family	
Support	 Centers	 (HFSCs	 hereafter)1.	As	 of	 2017,	 151	
HFSCs	provide	various	family	services	such	as	family	
life	 education,	 family	 counseling,	 family-friendly	
community	building	programs,	childcare,	and	community	
networking	across	the	nation2.	As	the	number	of	HFSCs	

has	 dramatically	 increased,	 the	 number	 of	 Certified	
Healthy	Family	Specialists	 (CHFSs	hereafter)	also	has	
increased.	 The	 CHFSs	 are	 skilled	 professionals	 who	
assist	families	to	enhance	family	strengths.	CHFSs	play	
a	significant	role	 in	HFSCs	since	 they	manage	healthy	
family	 support	 programs	 efficiently	 and	 maintain	 the	
professionalism	of	the	programs.

Compared	 to	 other	 human	 service	 professionals	
such	as	social	workers	and	childcare	teachers,	the	work	
experiences	 of	 CHFSs	 are	 under	 examined3.	 Previous	
research	has	reported	that	the	job	satisfaction	of	childcare	
teachers	 and	 social	 workers	 is	 closely	 related	 to	 their	
salary	and	working	conditions4,5,6.	In	addition,	their	job	
satisfaction	 is	 associated	 with	 their	 turnover	 intention	
and	 quality	 of	 service.	 Motivated	 and	 satisfied	 staff	
members	are	important	for	the	success	of	delivering	the	
HFSC	vision	in	the	long	run.	Therefore,	it	is	important	
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to	understand	CHFSs’	experiences	of	work	and	factors	
related	to	their	job	satisfaction.	The	results	of	this	study	
will	 provide	 information	 on	 how	 to	 improve	 working	
conditions	and	support	systems	for	CHFSs.

Previous	 research	 on	 human	 service	 professionals	
has	 reported	 that	 socio-demographic	 characteristics	
such	 as	 age	 and	 gender	 and	 their	 work	 environments	
such	 as	 the	 organization	 culture,	 workload,	 salary,	
and	 job	 stress	 are	 closely	 linked	 to	 their	 job	 turnover	
rate	and	 job	satisfaction.	 In	particular,	younger	human	
service	professionals	reported	a	higher	burnout	rate	and	
low	 job	 satisfaction	 compared	 to	 professionals	 over	
40	 years	 old7,8.	 Regarding	 gender,	male	workers	 were	
more	likely	to	be	satisfied	with	their	work	compared	to	
their	 counterparts7,9.	 However,	 there	 are	mixed	 results	
regarding	 the	 relationships	 between	 job	 satisfaction	of	
human	service	professionals	and	their	socio-demographic	
characteristics	in	Korea3.	Thus,	it	is	necessary	to	examine	
the	relationship	between	job	satisfaction	and	the	CHFSs’	
socio-demographic	characteristics	within	the	context	of	
HFSCs	in	Korea.

CHFSs	 often	 experience	 stressors	 since	 they	 have	
several	different	tasks	at	the	same	time,	have	long	working	
hours,	 and	 often	 have	 to	 work	 during	 weekends	 and	
nights	due	to	the	small-scale	organization	of	HFSCs	even	
though	they	do	not	receive	appropriate	compensation	for	
overtime	and	weekend	work	and	receive	relatively	low	
salaries	compared	to	other	human	service	professionals10. 
These	 negative	 perceptions	 of	 their	work	 environment	
could	 be	 one	 of	 the	 reasons	 for	 their	 dissatisfaction	
in	 their	 jobs	 even	 though	 they	 take	 pride	 in	 their	
professions10.	Research	on	job	satisfaction	of	CHFSs	has	
also	reported	that	they	are	satisfied	with	their	colleagues,	
leadership	of	their	supervisors,	and	their	duties	but	are	
unlikely	to	be	satisfied	with	their	promotions	and	salary6. 
Job	 stress	 is	 also	 negatively	 related	 to	 job	 satisfaction	
of	 human	 service	 professionals3.	 The	Korean	 Institute	
for	 Healthy	 Family	 governing	 local	 and	 provincial	
HFSCs	across	the	nation	provides	different	job	training	
programs	to	maintain	CHFSs’	quality	and	improve	their	
job	 satisfaction,	 but	HFSCs	 still	 have	 a	 high	 turnover	
rate	for	CHFSs6.	Since	the	positive	work	experiences	of	
CHFSs	 are	 closely	 related	 to	 their	 continuous	 service	
and	service	quality,	improving	their	work	environments	
and	 job	 satisfaction	 is	 an	 important	 issue	 for	 HFSCs	
in	 the	 long	 run.	 Therefore,	 understanding	 factors	 that	
contribute	to	CHFSs’	job	satisfaction	can	help	improve	
their	job	conditions	and	job	satisfaction.

The	purpose	of	this	research	is	to	examine	the	work	
experiences	of	CHFSs	and	job	satisfaction.	The	research	
questions	in	the	present	study	are	as	follows:	(1)	What	
are	 the	 work	 experiences	 of	 Certified	Healthy	 Family	
Specialists	in	Seoul?	and	(2)	What	factors	are	related	to	
Certified	Healthy	Family	Specialists’	job	satisfaction	in	
Seoul?	The	findings	expand	our	understanding	of	CHFSs’	
working	conditions	and	job	satisfaction.	In	addition,	this	
study	 provides	 practical	 implications	 to	 improve	 their	
working	conditions	and	help	CHFSs	remain	in	HFSCs.

METHOD

Data:	The	data	were	collected	from	CHFSs	in	25	local	
HFSCs	to	understand	CHFSs’	work	experiences.	In	this	
study,	 136	CHFSs	 in	 Seoul	 participated,	 but	 only	 107	
participants’	 data	were	 used	 for	 the	final	 data	 analysis	
due	to	missing	data.	Data	were	collected	between	August	
1	and	November	30,	2015.

Participants:	Of	the	107	CHFS	participants,	the	majority	
were	female:	95	females	and	12	males	(see	Table	1).	The	
average	 age	 was	 33.31	 years	 old.	 In	 terms	 of	 CHFSs’	
level	 of	 education,	 98	 had	 at	 least	 a	 college	 degree	 and	
above.	 Regarding	 marital	 status,	 75	 were	 single	 and	 32	
were	married.	Approximately	58%	of	the	participants	had	
worked	 for	HFSCs	 less	 than	 three	years	and	42%	of	 the	
participants	 had	worked	 for	HFSCs	 for	 over	 four	 years.	
CHFSs’	years	of	service	was	relatively	short	since	HFSCs	
were	 only	 established	 in	 2004.	 Regarding	 their	 work	
position,	80	were	team	members	followed	by	team	leaders.

Table 1: Characteristiscs of Certified Healthy 
Family Specialists

(N = 107)
Variable n/M %/SD

Gender
Female 95 88.8
Male 12 11.2

Age (range:	23-57) 33.31 7.94

Education
Some	college 9 8.4
University 67 62.6

Graduate	above 31 29.0

Marriage
Single 75 70.1
Married 32 29.9

Years	of	
Work

1-3 62 57.9
Over	4 44 42.1

Work	
Position

Team	leader 27 25.2
Team	member 80 74.8
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Variables and Analysis:	 The	 dependent	 variable	 was	
CHFSs’	job	satisfaction.	The	variable	of	job	satisfaction	
was	 measured	 with	 30	 items	 under	 six	 subcategories:	
support	 from	 the	 supervisor,	 support	 from	 colleagues,	
satisfaction	with	salary,	satisfaction	with	duties,	turnover	
intention,	 and	 satisfaction	 with	 HFSCs	 themselves11. 
Sample	items	are	as	follows:	“I	am	satisfied	with	how	the	
salary,	 incentives,	 extra	 pay,	 and	 recognition	 of	 career	
are	determined	at	HFSCs.”	and	“My	working	hours	and	
times	are	reasonable.”	The	score	for	job	satisfaction	was	
calculated	by	averaging	the	scores	of	the	30	items	with	
a	 range	of	 1	 to	 5	with	 higher	 scores	 indicating	higher	
job	 satisfaction.	 Of	 six	 subcategories,	 however,	 lower	
scores	 of	 turnover	 intention	 indicated	 higher	 intention	
to	turnover	unlike	other	subcategories.	The	reliability	of	
job	satisfaction	was	Cronbach’s	α	=	.92.

The	CHFSs’	social-demographic	variables	included	
age,	 gender,	 and	 education.	 The	 CHFSs’	 gender	 was	
a	 dichotomous	 variable	 (1	 =	 male,	 0	 =	 female).	 The	
variables	of	age	and	education	were	used	as	continuous	
variables	 to	 predict	 CHFSs’	 job	 satisfaction.	 Work-
related	variables	were	measured	by	the	CHFSs’	weekend	
or	 holiday	 work,	 work	 flexibility,	 emotional	 labor,	
and	 job	 stress.	To	 identify	whether	CHFSs	worked	on	
weekends	or	holidays,	the	number	of	hours	they	worked	
on	 weekends	 or	 holidays	 was	 identified	 and	 then	 the	
variable	was	 transformed	 into	 a	 dichotomous	 variable	
(No	weekend/holiday	work	=	1,	weekend/holiday	work	
=	0).	As	a	measure	of	work	flexibility,	the	respondents	
used	a	5-point	scale	to	complete	this	statement,	“What	
do	you	feel	about	your	work	flexibility?”	The	responses	
were	coded	from	1	(no	flexibility	at	all)	to	5	(very	flexible)	
so	higher	scores	indicated	more	flexibility	in	their	work.	
CHFSs’	perceived	emotional	labor	was	measured	using	
the	 emotional	 labor	 scale	 with	 10	 items	 on	 a	 5-point	
Likert	scale12.	Sample	 items	are	as	follows:	“My	work	
involves	a	lot	of	conversations	with	HFSCs’	users.”	and	
“My	job	often	requires	me	to	be	nice	to	HFSCs’	users.”	
Higher	scores	indicate	higher	burden	of	emotional	labor	
and	 the	 reliability	 of	 this	 scale	 was	 Cronbach’s	 α	 =	
.67.	Job	stress	was	measured	using	the	job	stress	scale	
consisting	of	nine	 items	on	a	5-point	 scale	 and	higher	
scores	 indicated	 higher	 level	 of	 job	 stress13.	 Sample	
items	are	as	follows:	“I	am	pressed	for	time	since	I	have	
a	lot	of	work	to	do.”	and	“My	job	situation	is	unstable	
and	 the	 future	 is	 uncertain.”	The	 reliability	 of	 the	 job	
stress	scale	was	Cronbach’s	α	=	.77.

To	 identify	 the	 work	 experiences	 of	 CHFSs,	
descriptive	statistics	were	analyzed	using	SPSS	21.	To	

investigate	 the	 factors	 that	 were	 significantly	 related	
to	 CHFSs’	 job	 satisfaction,	 regression	 analysis	 was	
conducted.	The	presence	of	multicollinearity	was	tested	
by	examining	the	VIF	scores	and	correlations.

RESULTS

Work Experiences of Certified Healthy Family 
Specialists:	 As	 shown	 in	 Table	 2,	 CHFSs’	 average	
working	 hours	 were	 8.55	 hours	 per	 day.	 In	 terms	 of	
weekend	and	holiday	work,	only	fifteen	reported	that	they	
did	not	work	on	weekends	or	holidays,	but	the	majority	
of	 CHFSs	 reported	 that	 they	 worked	 on	 weekends	 or	
holidays.	 Regarding	 work	 flexibility,	 the	 mean	 score	
of	work	flexibility	was	3.04	which	is	a	moderate	level.	
Since	CHFSs	often	worked	on	weekends	or	holidays,	it	
was	not	easy	for	them	to	manage	their	work	hours.

Table 2: Summary of work related variables
(N = 107)

Variable n/M %/SD
Work	 hours	 per	
day 8.55 .73

Weekend/holiday	
work

Yes 92 86.0
No 15 14.0

Work	flexibility 3.04 1.06
Job	stress 3.51 .59
Emotional	labor 3.66 .48

Job	satisfaction

3.37 .49
Support	from	the	
supervisor 3.71 .78

Support	 from	
colleagues 4.04 68

Satisfaction	 with	
salary 2.33 .85

Satisfaction	 with	
their	duties 3.53 .61

T u r n o v e r	
intention 2.99 .87

Satisfaction	 of	
HFSCs	 2.98 .62

In	 terms	of	 the	 level	of	 job	stress,	 the	mean	score	
of	 job	 stress	was	 3.51	which	was	 relatively	 high.	The	
mean	 score	 of	 emotional	 labor	 was	 3.66.	 That	 is	 the	
degree	of	emotional	labor	that	was	perceived	by	CHFSs	
was	 relatively	 high.	As	 these	 results	 indicate,	 CHFSs	
experience	 job	 stress	 and	 burden	 of	 emotional	 labor	
while	they	are	performing	their	duties.
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Regarding	CHFSs’	job	satisfaction,	the	mean	score	
of	 job	 satisfaction	 was	 3.37	 which	 was	 a	 moderate	
level.	 For	 job	 satisfaction,	 support	 from	 colleagues	
was	 the	 highest	 among	 the	 six	 subcategories	 followed	
by	 support	 from	 the	 supervisor,	 satisfaction	with	 their	
duties,	 turnover	 intention,	 satisfaction	 with	 HFSCs,	
and	 satisfaction	 with	 salary.	According	 to	 the	 results,	
CHFSs	were	 unlikely	 to	 be	 satisfied	with	 their	 salary.	
In	 addition,	 they	 had	 intention	 to	 leave	 their	 job	 even	
though	they	had	good	relationships	with	their	colleagues	
and	supervisor	and	were	satisfied	with	their	duties.

Job Satisfaction of Certified Healthy Family 
Specialists: Table	3	presents	factors	 that	are	related	to	
job	 satisfaction	 of	 CHFSs	 in	 Seoul.	 The	 participants’	
gender,	 age,	 work	 flexibility	 and	 job	 stress	 were	
significantly	 associated	with	 their	 jobs	 satisfaction.	Of	
the	work	related	variables,	work	flexibility	and	job	stress	
were	 the	 most	 significant	 variables.	 While	 the	 work	
flexibility	 variable	 was	 positively	 associated	 with	 job	
satisfaction	(β	=	.23,	p	<	.01),	job	stress	was	negatively	
related	 to	 job	 satisfaction	 (β	 =	 -.20,	 p	 <	 .05).	 These	
results	 indicate	 that	 reducing	 job	stress	 is	 important	 to	
increase	 job	 satisfaction	 of	 CHFSs.	 In	 addition,	 work	
flexibility	is	the	most	important	factor	to	increase	their	
satisfaction	with	work.

Table 3: Regression analysis of the job satisfaction
(N = 107)

Variables B SE β
Gender	(Male	=	1) 	.30 .15 	.19*

Age 	.01 .01 	.21*

Education 	.03 .07 .04
Weekend/holiday	work	

(No	=	1) 	.03 .14 .02

Work	flexibility 	.11 .04 		.23**

Emotional	labor 	.10 .10 .10
Job	stress -.16 .08 -.20*

Intercept 2.68***    .58 -
R2 .19

*p	<	0.05,	**p <	0.01,	***p	<	0.001

Regarding	 socio-demographic	 characteristics	 of	
CHFSs,	 the	 variables	 of	 gender	 (β	 =	 .19,	p	 <	 .05)	 and	
age	(β	=	.21,	p	<	.05)	were	positively	related	to	their	job	
satisfaction.	 This	 is,	 male	 CHFSs’	 job	 satisfaction	 was	
higher	than	female	CHFSs	and	older	CHFSs	were	more	

likely	to	be	satisfied	with	their	work	compared	to	younger	
CHFSs.	This	model	accounted	for	19%	of	the	variance	in	
the	job	satisfaction	of	CHFSs	in	Seoul	local	HFSCs.

CONCLUSION

This	 study	 examined	 work	 experiences	 and	 job	
satisfaction	of	CHFSs	in	local	HFSCs	in	Seoul.	CHFSs	
have	played	a	significant	role	to	grow	HFSCs	within	a	
short	period.	Understanding	the	job	experiences	of	human	
service	professionals	is	important	to	maintain	staff	at	the	
centers	 and	 their	 quality	 of	 service,	 but	 little	 research	
has	 been	 conducted	 especially	 for	 CHFSs	 in	 HFSCs.	
Therefore,	this	research	provides	important	information	
to	understand	work	experiences	of	CHFSs	in	HFSCs	and	
the	factors	contributing	to	their	job	satisfaction.

The	average	working	hours	of	CHFSs	was	similar	
to	the	average	Korean	working	hours	of	43.6	hours	per	
week	in	2015.	However,	CHFSs	often	need	to	work	on	
weekends	and	holidays.	Considering	their	weekend	and	
holiday	 work,	 the	 CHFSs’	 working	 hours	 are	 longer	
compared	to	other	Korean	employees.	In	addition,	their	
salary	is	low	considering	their	long	working	hours	and	
relatively	 high	 education	 level.	As	 the	 results	 of	 this	
study	indicate,	the	CHFSs’	satisfaction	with	salary	was	
the	 lowest	 and	 their	 turnover	 intention	 was	 relatively	
high.	Since	 the	 low	 salary	 is	 not	 in	 line	with	 the	 long	
service	of	CHFSs,	it	is	necessary	to	increase	the	budget	
to	provide	an	appropriate	salary	for	CHFSs	compared	to	
other	human	service	professionals.

In	addition,	our	findings	reveal	that	a	flexible	work	
environment	 is	 extremely	 important	 for	 increasing	
CHFSs’	 job	 satisfaction.	 In	 particular,	 a	 flexible	work	
environment	 is	 more	 important	 for	 female	 workers	
to	 reduce	 their	 work-related	 stress	 and	 to	 help	 them	
manage	their	work	and	family	life	balance.	Considering	
that	 the	majority	of	CHFSs	are	 female,	 it	 is	 crucial	 to	
cultivate	 a	 supportive	working	 environment.	 It	 is	 also	
important	to	comment	on	higher	informal	social	support	
in	 HFSCs	 and	 positive	 perceptions	 of	 CHFSs’	 duties.	
These	positive	perceptions	for	HFSCs,	however,	could	
conflict	with	the	lack	of	work	flexibility.	In	this	respect,	
expanding	the	size	of	the	organization	is	recommended	
since	CHFSs	often	experience	poor	working	conditions	
including	 a	 heavy	workload,	 long	working	 hours,	 and	
frequent	 weekend	 or	 holiday	 work	 due	 to	 the	 lack	 of	
manpower	 in	 local	HFSCs.	To	date,	 the	 active	 role	 of	
CHFSs	 has	 contributed	 to	 the	 successful	 operation	 of	
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HFSCs.	However,	there	is	a	limit	depending	on	CHFSs’	
sense	of	duty.	Considering	the	important	role	of	CHFSs	in	
HFSCs,	a	stronger	employee	support	system	is	warranted	
to	 help	CHFSs	 remain	 in	HFSCs	 and	 to	 prevent	 burn	
out.	 In	 addition,	 CHFSs	 experience	 relatively	 higher	
levels	of	job	stress	that	is	negatively	related	to	their	job	
satisfaction.	To	 reduce	 their	 job	 stress,	HFSCs	 should	
provide	emotional	support	programs	for	their	staff.

There	 are	 several	 limitations	 even	 though	 this	
research	 provides	 implications	 for	 improving	 the	 work	
environment	 and	 job	 satisfaction	 of	 CHFSs	 in	 Korea.	
Although	human	service	professionals’	job-related	stress	
is	related	to	characteristics	of	the	organization	and	staff’s	
coping	 mechanisms,	 this	 research	 did	 not	 explore	 the	
relationships	 between	 work	 experiences	 and	 CHFSs’	
coping	mechanisms.	Future	research	needs	to	address	how	
CHFSs’	 coping	 strategies	 are	 associated	 with	 their	 job	
satisfaction.	Another	concern	is	that	this	study	collected	
data	 from	CHFSs	 only	 in	 Seoul.	CHFSs	 in	 other	 areas	
may	be	different	from	CHFSs	in	Seoul.	Therefore,	future	
research	needs	to	compare	the	experiences	of	CHFSs	in	
different	regions.	In	spite	of	these	limitations,	this	research	
provides	 practical	 implications	 for	 improving	 working	
conditions	of	CHFSs	in	order	to	retain	them	in	the	centers	
and	to	continue	to	provide	quality	service	to	families.

Ethical Clearance:	Taken	 from	Sookmyung	Women’s	
University

Source of Funding:	Self
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ABSTRACT

This	 study	 aimed	 to	 test	 a	model	 linking	 parents’	 negative	 parenting	 and	 children’s	 peer	 attachment	 to	
children’s	self-resilience,	and	ultimately	to	children’s	depression.	Data	were	collected	from	the	second	The	
Nation	Youth	Policy	Institute	(NYPI)	panel	survey	of	2015.	The	participants	in	2015	were	6th	grade	elementary	
students	who	agreed	to	take	part	in	the	study..	Pearson	Product	Moment	Correlations,	Structural	Equation	
Model	and	several	descriptive	statistics	were	used.	The	number	of	study	participants	was	2,067	students	in	
5th	grade	of	elementary	school.	There	were	significant	positive	correlations	between	negative	parenting	and	
child	depression.	This	study	showed	parent’s	negative	parenting	and	children’s	self-resilience	are	prominent	
predictors	of	child	depression.	Also,	parent’s	negative	parenting	and	peer	attachment	indirectly	influence	on	
child	depression	via	children’s	self-resilience.	This	study	confirmed	the	importance	of	environmental	factors	
in	 lowering	children’s	depression.	Helping	children	 to	establish	positive	peer	attachment	 is	 important	 to	
prevent	children’s	depression.Therefore,	education	and	interventions	for	preventing	depression	should	target	
for	promoting	self-resilience.
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INTRODUCTION

Depression	 has	 increased	 recently.	A	 recent	 study	
shows	 that	 the	 prevalence	 of	 depressive	 symptom	 is	
up	to	11%1,	and	this	has	increased	by	0.2%	every	year	
during	the	last	decade2.	Depression	has	been	a	big	social	
issue	 because	 depression	 is	 closely	 associated	 with	
a	 increased	 suicide	 rate	 in	 Korea2.	 Child	 depression	
is	 related	 to	 higher	 risk	 in	 other	 psychiatric	 disorders3 
and	suicide4.	Also,	 longitudinal	study	has	reported	that	
depression	in	childhood	tends	to	continue	to	adulthood;	
depression	results	in	negative	functioning	in	family	and	
social	life	and	an	increased	risk	of	adult	suicidal	intention	
and	behavior5.	Therefore,	it	is	necessary	to	prevent	child	
depression	 earlier.	 Identifying	 depressive	 children	 lay	
the	groundwork	for	earlier	prevention	to	decrease	risk	for	
later	depression.

Children’s	depressive	symptoms	appear	in	different	
ways	 depending	 on	 their	 developmental	 stage.	 In	
babyhood,	 the	 depressive	 symptoms	 may	 appear	 as	
crying,	 rebellion,	 withdrawal,	 etc.	 In	 early	 childhood,	
emotional	depression	such	as	sadness	and	helplessness	
are	 expressed	 verbally.	 In	 late	 childhood,	 temporary	
symptoms	such	as	guilty	conscience,	self-depreciation,	
and	a	falling-off	in	self-esteem	begin	to	appear6.

The	variable	related	to	child	depression	is	classified	
into	environmental	and	personal	characteristics.	Parent’s	
patenting	as	an	environmental	characteristic	has	been	a	
powerful	predictor	of	child	depression.

Parent’s	 negative	 parenting	 includes	 maltreatment	
such	as	child	abuse,	neglect,	and	harsh	physical	discipline.	
According	to	the	National	Child	Abuse	Report	of	20157,	
most	 abusers	 appear	 to	 be	 parents,	 which	 accounts	 for	
79.8%.	 Children	 with	 parental	 abuse	 and	 neglect	 are	
reported	to	have	low	ego-resilience	and	high	depression8. 
Children	 who	 are	 in	 late	 childhood	 are	 likely	 to	 take	
physical	 discipline	 because	 their	 self-assertiveness	 has	
increased	in	this	period.	It	 is	difficult	 to	discipline	them	
by	 persuasion,	 and	 they	 often	 show	 defiant	 behavior	
against	parent’s	behavior9.	The	children	who	experienced	
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abuse	 show	external	 hyperactivity;	 however,	 they	 show	
depression,	 passivity,	 lack	 of	 trust,	 and	 contraction10. A 
study11	reported	that	children	who	experienced	persistent	
child	 abuse	 were	 associated	 with	 higher	 levels	 of	
depression	compared	with	non-abused	children.

According	to	the	attachment	model,	children	make	
complicated	 internal	working	models	of	 the	world	and	
themselves12.	Generally,	attachment	has	been	established	
on	the	basis	of	mother-infant	interaction.

Meanwhile,	 self-resilience can	 be	 defined	 by	
a	 person’s	 ability	 to	 adapt	 to	 life	 tasks	 successfully	
in	 the	 face	 of	 social	 disadvantage	 or	 highly	 adverse	
conditions8.	Effective	intervention	for	youths	at	risk	is	a	
major	concern	for	teachers	and	policymakers.

Although	there	have	been	many	studies	on	the	stress	
and	 adaptation	 problems	 of	 adolescents	 in	 the	 stage	 of	
human	 growth,	 there	 are	 not	 many	 researches	 for	 late	
childhood	compared	with	adolescence13.	Thus,	 this	study	
aims	to	investigate	the	relationship	among	parent’s	negative	
parenting,	peer	attachment,	 children’s	 self-resilience,	and	
child’s	 depression.	 This	 study	 also	 seeks	 to	 investigate	
whether	negative	parenting	influences	children’s	depression	
via	self-resilience	indirectly	(see	Fig.	1.).

Fig. 1: Hypothesized path model

MATERIAL AND METHODS

Specific aims:	 This	 study	 is	 to	 examine	 the	 linking	
parents’	 negative	 parenting	 and	 children’s	 peer	
attachment	 to	 children’s	 self-resilience,	 and	 ultimately	
to	children’s	depression10,11	(see	Fig.	1).

Samples: Data	 were	 collected	 from	 the	 second	 NYPI	
(The	Nation	Youth	Policy	Institute)	panel	survey	of	2015.	
Participants	in	2015	were	6th	grade	elementary.	The	number	
of	study	participants	was	2067	students	in	the	5th	grade	of	
elementary	school.

MEASUREMENTS

Children depression: Among	 the	 13	 items,	 10	 items	
of	depression	scale	in	the	simple	psychiatric	test14	were	
modified	and	used	as	 the	depression	 tool	 in	 this	study.	
They	were	evaluated	based	on	the	4	point	Likert	scale.	
Child	depression	was	coded	 in	reverse.	A	higher	score	
meant	a	severe	level	of	depression	of	elementary	school	
students	.	Cronbach’s	alpha	coefficient	was	.90.

Self-resilience: Self–resilience	 scale	 which	 was	
developed	by	Block	and	Kremen15,	translated,	modified	
and	 supplemented	 by	 Yoo	 and	 Shim16,	 were	 used	 in	
this	 study.	 It	was	 composed	 of	 14	 items	 asking	 about	
the	 degree	 of	 self-resilience.	 A	 higher	 score	 meant	 a	
level	 of	 self-resilience	 of	 elementary	 school	 students.	
Cronbach’s	alpha	coefficient	was	.89.

Parent’s neglect: Parent’s	 neglect	 scales	 which	 were	
made	by	NYPI	 researchers	with	 reference	 to	materials	
from	items	of	child	abuse	made	by	Huh17	were	used	in	
this	study.	A	higher	score	meant	a	severe	level	of	neglect	
from	parent.	Cronbach’s	alpha	coefficient	was	.70.

Parent’s abuse: Parent’s	abuse	scales	which	were	made	
by	NYPI	 researchers	with	 reference	 to	materials	 from	
items	of	 child	 abuse	made	by	Huh17	were	used	 in	 this	
study.	A	higher	score	meant	a	severe	level	of	abuse	from	
a	parent.	Cronbach’s	alpha	coefficient	was	.80.

Peer communication: Peer	communication	scales	which	
were	made	by	NYPI	researchers	focused	on	3	items	of	
communication	 area	 from	 the	 25	 items	 of	 attachment	
degree	(IPPA)	made	by	Armsden	and	Greenberg18	after	
deleting	 overlapped	 items	 of	 communication	 were	
used	in	this	study.	A	higher	score	meant	a	better	of	the	
level	of	communication	with	friends.	Cronbach’s	alpha	
coefficient	was	.80.

Peer trust: Peer	trust	scales	which	were	made	by	NYPI	
researchers	focused	on	3	items	of	peer	trust	area	from	the	
25	items	of	attachment	degree	(IPPA)	made	by	Armsden	
and	Greenberg18	after	deleting	overlapped	items	of	trust	
were	used	 in	 this	 study.	A	higher	 score	meant	a	better	
of	 the	 level	 of	 trust	 with	 friends.	 Cronbach’s	 alpha	
coefficient	was	.81.

DATA ANALYSIS

Data	were	analyzed	using	the	Statistical	Package	for	
the	Social	Sciences	(SPSS)	(version	17.0)	and	the	Analysis	
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of	 Moment	 Structures	 (AMOS)	 statistical	 software	
programs	(version	17.0).	Descriptive	statistics	for	all	study	
variables,	as	well	as	the	reliability	assessment	of	the	study	
instruments,	were	computed.	T-test	was	used	to	analyze	
the	 gender	 differences.	The	 hypothesized	model	 in	 this	
study	was	 analyzed	 using	 structural	 equation	modeling	
(SEM)	 techniques.	 All	 observed	 variables	 exhibited	
multivariate	normality.	Missing	data	were	estimated	using	
the	full	information	maximum	likelihood	(FIML)	method	
(For	the	SEM,	a	goodness	of	fit	as	well	as	a	Chi-square	
were	 assessed.).	 These	 included	 omnibuses	 fit	 indices	
such	as	Chi-square	(χ2)	and	incremental	fit	indices	such	
as	Comparative	Fit	Index	(CFI)	and	Tucker-Lewis	Index	
(TLI).	The	χ2	 is	 interpreted	as	 the	 test	of	 the	difference	
between	 the	 hypothesized	model	 and	 the	 just	 identified	
version	of	the	model.

Ethical Consideration:	 Data	were	 collected	 from	 the	
second	NYPI	panel	survey	of	2015.	Participants	in	2015	
were	 2110	 5th	 grade	 elementary	 school	 students.	They	
agreed	with	participation	in	this	study.

RESULTS

Demographic characteristics:	 Table	 1	 shows	 the	
characteristics	 of	 the	 participants	 in	 this	 study.	 The	
numbers	of	males	was	1066	 (51.6%)	and	 females	was	
1001	(48.4%).	The	age	of	participants	ranged	from	11	to	
13	(M	=	11.97;	SD	=	.15).

Table Ⅰ: General Characteristics (N = 2067)

Variable Category n (%)
Mean ± SD

Gender Male
Female

1066	(51.6)
1001	(48.4)

Conted…

Economic	Status

Very	wealthy 140	(6.8)
Wealthy 542	(26.2)
A	little	
wealthy 358	(17.3)

Normal 968	(46.8)
A	little	poor 55	(2.7)

poor 4	(0.2)
Children’s	age 11.97	±	.15

Children’s	weight 46.43	±	9.41
Children’s	height 155.23	± 7.22

The model testing:	 The	 model	 fit	 indexes	 of	 the	
hypothesized	model	were;	χ2	=	107.47,	df	=	5,	p <	.001,	
TLI	=	0.89,	CFI	=	0.98,	RMSEA	=0.09)	(See	Table	2).	All	
specified	paths	were	significant.	However,	the	path	from	
the	 peer	 attachment	 to	 depression	was	 not	 significant.	
These	 reults	 supported	 for	 the	 hypothesized	 model	
(see	 Table	 2).	 To	 improve	 the	model	 fit,	 a	 competing	
model	without	 a	 direct	 path	 of	 the	 peer	 attachment	 to	
child	 depression	 was	 explored.	 A	 competitive	 model	
(revised	model),	based	on	previous	research	 indicating	
a	non-significant	 relationship	between	peer	 attachment	
and	children	depression	did	not	have	a	direct	path	from	
the	 peer	 attachment	 to	 children’s	 depression	 (Table	 3,	
Fig.2).	The	 revised	model	 exhibited	 a	 better	 fit	 to	 the	
data	 (χ2	 =	 108.97,	 df	 =	 6,	 p <	 .001,	 TLI	 =	 0.91,	 CFI	
=	 0.98,	 RMSEA	 =0.09)	 (See	 Table	 4).	 Comparing	
the	 hypothesized	 model	 with	 the	 revised	 model	 (Δχ2	

df=1=1.50),	 the	 the	hypothesized	model	 is	more	 limited.	
These	 results	 showed	 that	 the	 revised	 model	 is	 a	
superior	fit	 to	hypothesized	model	 (See	Table	4),.	The	
standardized	direct	and	indirect	effects	are	presented	in	
Table	5.	Chilren’s	self-resilience	partially	mediates	 the	
association	 between	 negative	 parenting	 and	 children	
depression	(ß	=	 .03,	p <	 .01;	Sobel	 test	Z =	2.68,	p	=.	
007).	Also,	self-resilience	fully	mediates	the	association	
between	peer	 attachment	 and	 children	depression	 (ß	=	
-.04,	p	<	.01;	Sobel	test	Z=-2.90,	p	=.	004).	

Table Ⅱ: Regression Weights of Hypothesized Model 
(N = 2067)

Description Estimate
(unstandardized)

Estimate
(standardized) S. E C. R

Negative	parenting	-->	Self-resilience -.61 -.27*** .10 -5.87
Peer	attachment	-->	Self-resilience .38 .38*** .03 11.00
Negative	parenting	-->	Depression 1.23 .48*** .16 7.65
Peer	attachment	-->	Depression -.06 -.05 .04 	-1.37
Self-resilience	-->	Depression -.12 -.11*** .03 -3.46

***P<.001,	*P<.05
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Table Ⅲ: Regression Weights of Final Model
(N = 2067)

Description Estimate 
(unstandardized)

Estimate 
(standardized) S. E C. R

Negative	parenting	-->	Self-resilience -.64 -.28*** .11 -5.76
Peer	attachment	-->	Self-resilience .37 .37*** .04 10.40
Negative	parenting	-->	Depression 1.39 .55*** .13 10.57
Self-resilience	-->	Depression -.11 -.10*** .04 -3.04

***P<.001,	*P<.05

Table Ⅳ: Model Fitness Index for Hypothesized Model and Alternative Model (N = 2067)

Model χ2 df p TLI CFI RMSEA Δχ2 

Hypothesized	model 107.47 5 0.00 0.89 0.98 0.09 -
Final	Study	model 108.97 6 0.00 0.91 0.98 0.09 1.50

Table Ⅴ: Direct and Indirect Standardized Coefficient for the Final Model (N = 2067)

Description Standardized
direct effect

Standardized
indirect effect

Standardized
total effect SMC

Negative	parenting	-->	Self-resilience -.28*** - -.28
Peer	attachment	-->	Self-resilience .37*** - .37 .34
Negative	parenting	-->	Depression .55*** .03** .57
Self-resilience	-->	Depression -.10*** - -.10 .36
Peer	attachment	-->	Depression .00 -.04** -.04

***P<.001,	**P<.01

Fig. 2: Final study model

DISCUSSION

This	study	aimed	to	investigate	whether	a	parent’s	
negative	parenting,	peer	attachment,	and	self-resilience	
predicted	 children	 depression.	 It	 also	 examined	 the	
mediating	effect	of	self-resilience.

First,	 this	 study	 reported	 that	 a	 parent’s	 negative	
parenting	 and	 self-resilience	 are	 prominent	 predictors	
of	 children	 depression.	 Depression	 is	 a	 common	
psychological	 problem	 for	 youths,	with	 approximately	

10%	 of	 youths	 showing	 a	 depressive	 symptom6. 
Experiencing	depression	in	early	life	is	related	to	various	
psychosocial	difficulties	in	later	life10.	For	these	reasons,	
it	 is	essential	 to	prevent	and	lower	children	depression	
as	 early	 as	 possible.	 Identifying	 the	 cause	 of	 children	
depression	is	also	important.

This	 result	 is	 consistent	 with	 numerous	 studies	
underscoring	 the	 importance	 of	 parenting6.	 This	 study	
supports	the	long-standing	hypothesis	that	family	plays	
a	significant	role	in	a	child’s	psychological	well-being19. 
In	this	study,	child	maltreatment	as	a	parent’s	negative	
parenting	has	been	found	to	disrupt	the	normal	process	of	
children’s	emotional	development.	Abused	or	neglected	
children	from	their	parents	are	likely	to	get	stressed	and	
feel	depressed.	This	finding	suggests	that	early	detection	
and	intervention	of	child	maltreatment	is	important	for	
the	prevention	of	children	depression.	Furthermore,	it	is	
necessary	to	prepare	a	continuous	follow-up	system	that	
makes	parents	reflect	on	their	parenting	and	ameliorate	
their	parenting	practice19.



Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9         585      

Also,	 the	power	of	peer	group	gradually	exceeded	
that	of	parents	in	late	childhood.	Research	on	friendship	
has	confirmed	 the	 idea	 that	 intimate	peer	 relationships	
enhance	 healthy	 adjustment.	 A	 close	 relationship	
with	peers	decreased	 risk	of	 emotional	 and	behavioral	
problems20.	 However,	 peer	 attachment	 didn’t	 directly	
influence	 children	 depression	 in	 this	 study.	 This	
finding	 was	 inconsistent	 with	 the	 previous	 studies	 on	
the	 negative	 relation	 between	 peer	 relationship	 and	
depression15	It	is	possible	that	peer	attachment	indirectly	
affects	 depression.	 Peer	 attachment	 such	 as	 trust	 and	
loyalty	can	lead	to	a	child’s	stable	or	unstable	emotion	
and	positive	or	negative	self-concept,	which	ultimately	
result	in	children	depression.

In	contrast,	peer	attachment	influenced	self-resilience	
as	expected.	Positive	aspects	of	peer	relationships	were	
related	 to	 self-resilience.	This	 result	 is	 consistent	with	
the	studies	that	a	child	who	is	securely	attached	to	peers	
is	 more	 likely	 to	 show	 higher	 self-resilience	 and	 life	
satisfaction21.	A	child	who	is	securely	attached	to	peers	
is	 likely	 to	have	 trust	 in	 themselves	 and	others	 and	 to	
have	 confidence	 in	 their	 behavior	 whatever	 they	 do.	
This	finding	underscores	the	importance	of	establishing	
secure	attachment	to	peers	in	middle	childhood.

Second,	 this	 study	 showed	 the	 mediating	 effect	
of	 self-resilience	 in	 the	 relationship	 among	 parent’s	
parenting,	peer	attachment,	and	child	depression.	Parent’s	
negative	 parenting	 and	 peer	 attachment	 indirectly	
influence	 children	 depression	 via	 self-resilience.	
The	 result	 that	 self-resilience	 has	 positive	 effects	 on	
depression	 corresponds	 with	 one	 that	 individuals	
with	 higher	 resilience	 have	 fewer	 general	 psychiatric	
symptoms	 compared	 with	 those	 with	 low	 resilience	
even	 though	 they	 experienced	 emotional	 neglect22	 and	
physical	 abuse23	This	finding	corroborates	 the	 fact	 that	
resilience	could	function	as	a	buffer	in	adverse	situation.	
A	children’s	self-resilience	is	central	to	child	depression,	
indicating	that	prevention	and	intervention	efforts	should	
be	 targeted	for	 improving	a	child’s	 internal	strength	 in	
middle	childhood.

CONCLUSION

In	 this	 study,	 we	 conducted	 a	 survey	 to	 examine	
the	relationship	among	parents’	negative	parenting	and	
children’s	peer	attachment	and	children’s	depression	in	
Korea.	This	 study	 showed	 parent’s	 negative	 parenting	

and	children’s	self-resilience	are	prominent	predictors	of	
child	depression.	Also,	parent’s	negative	parenting	and	
peer	attachment	indirectly	influence	on	child	depression	
via	 children’s	 self-resilience.	Therefore,	 education	 and	
interventions	for	preventing	depression	should	target	for	
promoting	self-resilience.
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ABSTRACT

The	purpose	of	this	study	is	to	investigate	how	temporal	distance	and	message	type	can	change	consumers’	
response	to	product	information	available	in	social	network	service	(SNS).

SNS	users	were	recruited	to	evaluate	the	restaurant	after	viewing	a	SNS	page	consisting	of	messages	written	
by	either	other	SNS	users	or	the	restaurant.		Participants’	evaluation	for	the	restaurant	varied	depending	on	
both	temporal	distance	and	SNS	message	type	rather	than	their	solely	impact	as	previous	literature	implied.	
MANOVA	 analyses	 showed	 that	 when	 evaluating	 the	 restaurant	 for	 the	 near	 future	 event,	 respondents	
evaluated	 it	 more	 favorably	 when	 they	 read	 the	 SNS	 messages	 generated	 by	 user	 than	 the	 restaurant.	
However,	for	the	distant	future	event,	their	evaluation	did	not	vary	based	on	neither	temporal	distance	nor	
SNS	message	types.	The	interactive	effect	of	 temporal	distance	and	SNS	message	type	had	influence	on	
respondents’	perception	of	usefulness	of	information,	changing	their	evaluation	on	the	restaurant.	This	study	
contributes	to	the	existing	findings	on	the	effect	of	SNS	on	consumer	decisions.

The	results	of	the	study	imply	that	firms	need	to	carefully	manage	SNS	messages	by	considering	consumers’	
perspective	regarding	temporal	distance.	In	addition,	SNS	messages	would	be	more	effective	when	consumers	
perceived	SNS	information	as	useful.
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INTRODUCTION

Consumers	often	make	decisions	for	a	near	or	distant	
future	event.	For	example,	one	may	search	TripAdvisor	
in	 order	 to	 book	 flights	 and	 hotels	 last	 minute	 while	
some	other	may	do	so	for	planning	summer	vacation	in	
advance.	Similarly,	one	may	use	Social	network	service	
(SNS),	such	as	Facebook,	to	search	a	restaurant	for	an	
occasion	that	will	happen	next	week	or	few	month	later.	
Would	their	evaluation	of	the	restaurant	be	any	different	
when	they	make	a	decision	for	a	near	and	distant	future	
occasion?	 Furthermore,	 how	 messages	 in	 SNS	 pages	
play	a	role	in	changing	their	restaurant	evaluation?	The	

present	study	aimed	to	find	answers	to	these	interesting	
but	relatively	neglected	questions.	In	doing	so,	this	study	
will	 extend	our	understanding	of	 the	effect	of	SNS	on	
consumer	decisions.	Moreover,	it	will	help	practitioners	
to	design	 influential	SNS	message	 to	generate	positive	
reactions	from	SNS	users.

Temporal Distance and Consumer Decision

Temporal distance: In	 the	 above	 examples,	 temporal	
distance	between	the	time	of	making	decisions	and	actual	
consumption	of	products	and	service	is	close	in	the	former	
while	it	is	distant	in	the	latter.	Researchers	have	defined	
temporal	distance	as	“how	far	in	the	future	an	event	will	
occur”1,2.	Temporal	distance	is	one	type	of	psychological	
distances	suggested	by	Trope	and	colleagues	along	with	
spatial,	 social,	 and	 hypothetical	 distance1-4.	 Construal	
level	 theory	 indicates	 that	 individuals’	 decisions	 and	
evaluations	 can	 be	 changed	 by	 psychological	 distance	
since	 it	 influences	 on	 ones’	 construal	 of	 information.	
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According	 to	 this	 theory,	 as	 psychological	 distance	
increases,	 level	 of	 mental	 construal	 of	 an	 event	 is	
enhanced	as	well	as	its	abstractness4.	Regarding	temporal	
distance,	for	example,	evaluating	a	restaurant	for	a	near	
future	 occasion	 is	 construed	 as	 more	 concrete	 and	 at	
lower	construal	level	than	for	a	distant	future	occasion	
as	Liberman	and	colleagues	viewed3.

The effect of temporal distance on consumer decision: 
Previous	 literature	has	generally	explored	 the	effect	of	
psychological	distance	on	consumer	decision	in	various	
context	including	technology-based	innovation	5,	health	
goal	6,	and	digital	communications	7.	Also,	some	research	
has	explored	the	possible	influence	of	temporal	distance	
on	 consumer	 evaluation	 8-11.	 For	 example,	 Bornemann	
and	 Homburg8	 showed	 that	 people	 were	 more	 likely	
to	use	price	as	an	indicator	of	quality	when	they	had	a	
temporally	near	 than	distant	perspective.	Huang	et	 al.9 
found	that	with	temporally	near	perspective	consumers	
perceived	 product	 review	 as	 more	 helpful	 if	 the	
review	 was	 concrete	 than	 abstract.	 However,	 existing	
literature	 has	 not	 explored	 how	 temporal	 distance	
change	consumer	evaluation	when	consumers	read	SNS	
messages	provided	by	either	other	SNS	users	or	a	firm	as	
often	found	in	SNS	context.

HYPOTHESES

Based	 on	 construal	 level	 theory,	we	 expected	 that	
these	two	types	of	SNS	messages	differ	in	terms	of	its	
abstractness	 and	 level	 of	 construal.	 On	 the	 one	 hand,	
messages	written	 by	 SNS	 users	 include	 their	 previous	
personal	 experience	 about	 products	 or	 services.	 On	
the	 other	 hand,	messages	 from	firms	 embrace	 product	
suggestions,	new	promotions	or	recent	updates	of	their	
offerings.	From	perspectives	of	consumers	who	expect	
helpful	 guide	 for	 their	 decisions,	 the	 former	 form	 of	
messages	are	often	more	feasible,	concrete	and	detailed	
while	the	latter	seem	to	be	more	abstract	and	global.

We	 further	 suggested	 that	 when	 individuals	make	
evaluations	 for	 near	 future	 occasion,	 their	 evaluation	
would	 be	more	 favorable	 after	 reading	SNS	messages	
written	by	other	users	than	a	firm	(Hypothesis	1)	because	
both	are	feasible	and	lower	level	of	construal	in	nature.	
In	other	words,	the	fit	between	two	would	lead	to	more	
favorable	 evaluation	 because	 an	 external	 stimulus	
becomes	more	powerful	when	it	fits	the	internal	mind-
set	of	the	consumers	12,	13.	Additionally,	we	hypothesized	
that	the	perceived	usefulness	of	message	mediates	to	the	
result	(Hypothesis	2).

METHOD

Design and Sample: We	 tested	 our	 expectations	 in	 a	
experimental	setting.	We	designed	a	(temporal	distance:	
near	 vs.	 distant)	 ×	 2	 (SNS	 message	 type:	 SNS	 user–
generated	 vs.	 restaurant-generated)	 between	 subject	
design.	 This	 experimental	 design	 generated	 a	 total	 of	
four	groups	of	conditions	varying	the	two	independent	
variables.	 Using	 a	 convenience	 sampling	 through	 an	
online	panel	in	Korea,	we	recruited	SNS	users	who	were	
above	19	years	old	and	used	Facebook.

In	order	 to	minimize	 their	 pre–existing	perception	
of	 the	 target,	we	excluded	 responses	 from	participants	
who	 had	 visited	 the	 target	 firm	 or	 its	 Facebook	 page.	
Additionally,	 incomplete	 and	 insincere	 answers	 were	
excluded,	 remaining	 a	 total	 of	 158	 responses	 (88	
females)	used	for	data	analyses.

Structure of Stimuli:	To	 test	 hypotheses,	 an	 imitated	
Facebook	page	of	an	existing	restaurant	was	constructed	
for	the	following	reasons.	First,	Facebook	was	selected	
among	various	social	media	network	services	because	it	
is	the	most	commonly	used	among	SNS	users14.	Second,	
it	 may	 be	 ideal	 to	 show	 the	 actual	 Facebook	 page	 of	
the	restaurant	 to	enhance	ecological	validity.	Since	 the	
survey	was	 conducted	 for	 a	week,	 however,	messages	
of	 SNS	 could	 vary	 based	 on	 the	 date	 of	 participation	
due	 to	ongoing	updates	 in	SNS.	Therefore,	 a	fictitious	
Facebook	 page	 of	 the	 restaurant	was	 constructed	with	
messages	taken	from	its	existing	Facebook	page.	In	doing	
so,	the	SNS	message	kept	consistent	for	all	participants	
and	 therefore	 minimized	 unexpected	 disruption	 in	
hypotheses	 testing	while	establishing	possibly	 realistic	
study	stimuli.

Four	 sets	 of	 a	 survey	 form	 were	 constructed,	
varying	temporal	distance	and	SNS	message	type.	First,	
respondents	were	told	that	they	searched	for	a	restaurant	
for	 a	 future	 occasion	 happening	 either	 within	 a	 week	
or	 within	 six	 month.	 Second,	 SNS	message	 type	 was	
manipulated	by	varying	the	Facebook	posts.	In	the	other	
user	 generated	message	 condition,	 users’	 postings	 and	
photos	of	their	individual	experiences	with	the	restaurant	
were	 shown.	 In	 the	 restaurant	 generated	 message	
condition,	 verbal	 descriptions	 and	 related	 pictures	 of	
recent	events,	promotion	and	new	menu	were	displayed.

Procedure and Questionnaire: Participants	were	asked	
to	imagine	a	situation	that	they	try	to	find	a	restaurant	for	a	
social	event	that	would	occur	within	a	week	(temporally-
near	 future)	 or	 six	months	 (temporally-distant	 future).	
In	 the	next	 page,	 they	were	 asked	 to	 read	 a	Facebook	
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page	of	a	restaurant	consisting	of	messages	and	pictures.	
The	message	in	the	Facebook	were	seemingly	provided	
by	either	other	SNS	users	or	the	focal	restaurant.	After	
viewing	the	Facebook	page,	they	evaluated	the	restaurant	
on	 three	dimensions	 as	described	below.	All	questions	
were	 written	 in	 Korean	 and	 measured	 on	 seven-point	
Likert	scale.

First,	they	expressed	their	impression	of	the	restaurant	
formed	based	on	the	Facebook	page	with	the	following	
items	 (r	=	 .93):	 “The	 restaurant	 seems	 to	have	a	good	
reputation”	 and	 “The	 restaurant	 seems	 to	have	 a	 good	
image”	(translated	in	English	for	readers’	convenience).	
Then,	they	reported	their	perception	on	the	usefulness	of	
the	message	on	four	items	(α	=	.93):	“Message	from	the	
restaurant’s	Facebook	reduce	my	effort	to	decide	which	
restaurant	to	choose,”	“The	Facebook	page	offers	useful	
information	about	food	of	the	restaurant,”	“Information	
from	 the	 restaurant’s	 Facebook	 is	 helpful	 to	 select	 a	
good	restaurant,”	and	“Information	from	the	restaurant’s	
Facebook	 page	 includes	 useful	 information	 about	 the	
restaurant.”	 Also,	 they	 reported	 their	 overall	 attitude	
about	 the	 restaurant	 on	 two	 questions	 (r	 =	 .80):	 “The	
restaurant	would	serve	tasty	food	and	nice	service”	and	
“If	 I	have	meals	 in	 the	 restaurant,	 I	would	be	satisfied	
with	my	dining	experience.”

Finally,	 they	 answered	 to	 two	manipulation	 check	
items	for	each	 independent	variable,	 temporal	distance	
and	 message	 type.	 Manipulation	 check	 items	 for	
temporal	 distance	 read	 “When	 viewing	 the	 Facebook	
page,	I	tried	to	evaluate	the	restaurant	for	a	near	future	
occasion	 (e.g.,	 within	 a	 week)	 and	 “When	 viewing	
the	 Facebook	 page,	 I	 tried	 to	 evaluate	 the	 restaurant	
for	 a	distant	 future	occasion	 (e.g.,	within	 six	month).”	
Manipulation	check	items	for	message	type	consisted	of	
the	following	items:	“The	Facebook	page	showed	other	
SNS	users’	 experience	 about	 the	 restaurant”	 and	 “The	
Facebook	page	showed	about	updates,	events	and	new	
menu	of	the	restaurant.”	At	the	end	of	the	survey,	they	
answered	to	demographic	questions	and	were	thanked.

RESULTS

Statistical analysis: A	total	of	158	responses	were	used	
for	 data	 analyses.	 Using	 SAS,	 multivariate	 analysis	 of	
variance	 was	 used	 to	 test	 Hypothesis	 1.	 Moreover,	 to	
test	moderated	mediation	 (Hypothesis	 2),	 bootstrapping	
methodology	was	conducted	based	on	previous	literature	
by	 Hayes	 15	 and	 Zhao	 et	 al.16.	 The	 bootstrapping	
methodology	 generates	 two	 interrelated	 focal	 indices,	
a	 confidence	 interval	 and	 statistics	 of	 highest	 order	

interaction	 (e.g.,	 interaction	 between	 temporal	 distance	
and	message	type	in	this	study).	If	the	confidence	interval	
above	or	below	0,	excluding	0,	one	can	reject	[the]	null	
hypothesis	of	no	conditional	indirect	effect.	Therefore,	the	
indirect	effect	of	the	highest	order	interaction	is	significant.	
Then,	one	conclude	that	the	moderation	is	mediated.

RESULTS

The	 difference	 between	 two	 items	 for	 each	
manipulation	 check	 was	 calculated	 in	 a	 way	 that	 low	
value	 in	 temporal	 distance	 manipulation	 meant	 closer	
future	perception.	Similarly,	for	message	type,	low	value	
meant	that	respondents	perceived	that	the	messages	they	
viewed	were	provided	by	restaurant.

Both	 manipulation	 checks	 were	 successful.	
Participants	in	temporally	near	condition	showed	lower	
value	than	those	in	temporally	distant	condition	(-.33	vs.	
.44;	F	(3,154)	=	9.08,	p	<.01,	evaluating	the	restaurant	
for	a	future	event	happening	within	a	week	vs.	six	month,	
respectively).	Also,	 responses	 from	 those	 in	 restaurant	
generated	SNS	message	condition	showed	lower	value	
than	 those	 in	 user	 generated	message	 condition	 (-1.89	
vs.	.85;	F	(3,154)	=	123.07,	p	<	.0001).	

To	 test	 hypotheses,	 the	 data	 were	 analyzed	 as	 a	
function	 of	 temporal	 distance	 and	 message	 type.	 The	
results	 confirmed	 our	 expectations.	 First,	 the	 results	
showed	 a	 significant	 two-way	 interaction	 on	 three	
dimensions	of	evaluations,	impression	(F	(3,154)	=	6.03,	
p	<	.05),	perceived	usefulness	of	message	(F	(3,154)	=	
5.85,	p	<	.05),	and	overall	attitude	(F	(3,154)	=	4.94,	p	<	
.05).	Further	analysis	revealed	more	detailed	comparisons	
among	conditions	as	shown	in	Figure	1,	2,	and	3.	That	
is,	as	shown	in	Figure	1,	respondents	in	temporally	near	
condition	showed	more	favorable	impression	when	they	
read	user	(M	=	5.19)	than	restaurant	generated	message	
(M	=	4.34,	t	=	4.22,	p	<.0001).

Fig. 1: Magnetization as a function of temporal 
distance and message type
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Similarly,	 their	attitude	 toward	 the	restaurant	were	
more	 positive	 with	 user	 than	 restaurant	 generated	
message	(4.85	vs.	4.22,	t	=	2.89,	p	<	.01,	Figure	2).

Fig. 2: Overall attitude as a function of temporal 
distance and message type

In	 addition,	 they	 perceived	 the	 information	 more	
useful	 with	 message	 generated	 by	 SNS	 users	 than	
restaurant	as	seen	in	Figure	3	(4.61	vs.	4.07,	t	=	2.17,	p 
<	.05).

Fig. 3: Perceived usefulness of information as a 
function of temporal distance and message type

Bootstrapping analysis:	 Furthermore,	 bootstrapping	
methodology	showed	corroborating	results	to	Hypothesis	
2.	That	is,	the	results	confirmed	an	indirect	effect	of	the	
two-way	 interaction	 on	 attitude	 through	 the	 perceived	
usefulness	 of	 information	 (for	 5000	 bootstrapping	
samples,	β	=	.2975	95%	CI:	 .0931	to	 .9610,	excluding	
0).	 This	 result	 revealed	 that	 the	 interactive	 effect	 of	
temporal	distance	and	SNS	message	type	had	influence	
on	 respondents’	 perceived	 usefulness	 of	 information,	
and	this	perception	led	to	their	overall	attitude.	In	short,	
perceived	usefulness	of	information	acted	as	a	mediator,	
resulting	in	more	positive	attitude	toward	restaurant	when	
temporal	distance	is	near	and	the	message	generated	by	
other	SNS	users.

DISCUSSION

When	people	need	to	make	product	evaluations	for	
near	 future,	 SNS	message	written	 by	 other	 users	 than	
restaurant	generated	more	positive	evaluations.	However,	
their	 evaluation	 did	 not	 vary	 by	 the	 message	 type	
when	 they	evaluated	 for	distant	 future.	Supplementary	
analysis	 showed	 that	 they	 perceived	 the	 information	
from	SNS	users	as	more	useful	 than	 restaurant	 so	 that	
they	evaluated	the	restaurant	more	favorable.

CONCLUSION

The	widespread	usage	of	SNS	results	in	a	remarkable	
influence	 on	 both	 consumers	 and	 firms.	 However,	
mangers	 doubt	whether	 using	SNS	 is	 always	 beneficial	
to	 firms.	 In	 contrast	 with	 the	 prevalent	 usage	 of	 SNS	
among	marketers,	existing	findings	in	the	effects	of	SNS	
on	 consumer	 evaluation	 have	 not	 adequately	 reflected	
various	situations	that	consumers	are	often	faced	with.	In	
this	study,	we	focused	on	one	probable	situation,	searching	
for	SNS	information	with	different	temporal	distance.

For	example,	as	described	above	searching	behavior	
of	 consumers	 for	 a	 travel	 plan	 through	 SNS	 could	
happen	 just	 right	before	 their	decision	or	much	earlier	
than	making	purchases.	Similarly,	one	could	be	engaged	
in	an	 instant	or	 in	advance	SNS	searching	behavior	 to	
find	 a	 good	 restaurant	 or	 to	 choose	what	 to	 eat.	 Even	
though	these	behaviors	are	observed	very	frequently	in	
daily	lives,	existing	research	has	not	fully	explored	them	
yet.	The	present	study	aims	to	fill	this	gap.

The	results	of	this	study	reveal	that	temporal	distance	
can	play	an	important	role	in	consumer	response	toward	
SNS	message.	When	they	look	for	a	restaurant	for	a	close	
future	event,	they	evaluate	the	restaurant	more	favorably	
after	 reading	SNS	message	written	by	other	SNS	users.	
However,	for	a	distant	future	event,	their	evaluation	was	
not	varied	by	the	SNS	message	type.	This	seems	to	mean	
that	firms	need	 to	be	wise	 to	 choose	message	 type	 that	
their	 consumers	would	 see	 through	 SNS.	 If	 consumers	
search	 for	 stores	 nearby	 their	 current	 locations,	 for	
example,	 it	 is	 plausible	 to	 think	 that	 they	 would	 need	
relevant	information	for	prompt	decisions.	Applying	the	
implications	of	this	research,	it	would	be	better	off	if	they	
can	have	access	to	other	consumers’	reviews	rather	than	
reading	only	upcoming	event	updates	provided	by	firms.	
Furthermore,	 not	 only	 providing	 much	 and	 up-to-date	
information,	but	also	useful	information	is	critical.	As	this	
study	 showed,	 SNS	messages	would	 be	more	 effective	
when	consumers	perceived	the	information	as	useful.
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Although	 the	 paper	 offers	 several	 significant	
contributions,	 this	 research	 has	 some	 limitations.	
First,	 we	 used	 restaurant	 as	 a	 stimulus.	 However,	
consumers’	 evaluation	 may	 differ	 for	 other	 product/
services.	 Offerings	 from	 restaurant	 are	 search	 goods	
whose	value	can	only	be	correctly	judged	by	consuming	
or	 experiencing	 them17.	 In	 this	 case,	 other	 SNS	 users’	
postings	 would	 be	 considered	 as	 more	 concrete	 than	
message	from	firms.	For	search	product	such	as	laptop	
or	 cellphone,	 the	 difference	 between	 message	 from	
users	and	firms	may	be	minimal.	Second,	although	we	
excluded	participants	who	visited	the	physical	store	or	its	
Facebook	page),	it	is	possible	that	participants’	existing	
impression	may	have	had	an	impact	on	their	evaluation.	
Therefore,	a	future	investigation	with	fictitious	firms	or	
brands	can	validate	the	findings	of	this	study.
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ABSTRACT

This	study	is	to	investigate	the	influence	of	Taegkyeon	participation	on	peer	status	and	problem	behavior	of	
infants.	70	infants	at	age	6~7	were	selected	as	the	study	subjects.	37	infants	who	participate	in	Taegkyeon	
class	voluntarily	were	sampled	as	experimental	group	and	the	other	non-participating	33	ones	were	sampled	
as	control	group.	The	Taegkyeon	course	was	conducted	twice	a	week	for	16	weeks.	The	control	group	was	
asked	to	only	go	through	the	regular	class	schedule	at	kindergarten.	The	data	were	under	the	t-test,	paired	t-test.	
The	results	were	as	follows.	First,	there	was	no	significant	difference	between	experimental	and	control	group	
in	peer	status	according	to	Taegkyeon	class	participation	of	infants.	Second,	there	was	significant	difference	
problem	behavior	according	to	Taegkyeon	class	participation.	6	years	old	infants	showed	significant	difference	
between	experimental	and	control	group`s	attention	deficit	and	noncooperation.	And	7	years	old	infants	showed	
significant	difference	hyperactivity	problem	between	experimental	and	control	groups.	To	positively	change	
the	children’s	attitude,	teachers	guiding	physical	activities	of	children	need	to	develop	instruction	methods	that	
are	appropriate	and	efficient	given	the	development	and	characteristics	of	children.
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INTRODUCTION

Today’s	 infants	 living	 in	 the	 contemporary	 world	
experience	 more	 instability	 than	 at	 any	 other	 time	 in	
history,	which	 leads	 to	many	 issues	 of	 not	 being	 able	
to	 adjust	 emotionally	 or	 socially.	 The	 recent	 increase	
in	 double	 income	 households	 and	 a	 high	 divorce	 rate	
has	 attributed	 to	 the	 disintegration	 of	 families,	 while	
excessive	 enthusiasm	 for	 early	 education	 has	 put	
pressure	on	infants.	Both	phenomena	have	led	to	more	
infants	showing	problem	behaviors.

In	Korea,	3-7%	of	all	 infants	are	reported	to	show	
problem	behaviors	of	 a	 serious	degree1.	Such	problem	
behaviors	 need	 to	 be	 identified	 and	 corrected	 as	 early	
as	possible.	Otherwise,	the	issues	can	be	amplified	into	
social	issues	and	the	infants	involved	would	inevitably	
experience	more	hurt.

Most	 infants	 become	 part	 of	 a	 group	 and	 enjoy	 a	
sense	 of	 belonging	 and	 satisfaction.	 But	 infants	 who	
experience	 difficulty	 in	 adjusting	 lack	 autonomy	 and	
feel	overwhelmed.	This	makes	them	distracted	in	class,	
makes	 them	 disrupt	 the	 flow	 of	 the	 class	 and	 often	
leads	 to	 problem	 behaviors	 such	 as	 lying,	 fighting	 or	
expressing	anger.	This	undermines	the	relationship	with	
friends	or	with	teachers.

Problem	 behaviors	 refer	 to	 any	 behaviors	 that	 can	
serve	 as	 an	 obstacle	 to	 the	 learning,	 development	 or	
healthy	 play	 of	 infants,	 that	 can	 harm	 other	 infants	 or	
adults,	or	that	can	bring	about	failure	in	school	or	issues	
in	society2.	If	infants	with	problem	behaviors	are	left	as	
they	 are,	 they	 would	 experience	 learning	 disabilities,	
problems	in	inter-personal	relationships	and	undermined	
self-esteem.	 This	 would	 exacerbate	 problem	 behaviors	
and	make	 it	 even	more	difficult	 to	 treat	 them.	As	 such,	
it	 is	 effective	 to	 identify	 early	 on	 and	 correct	 problem	
behaviors	 of	 infants.	 But	 as	 the	 instructive	 role	 that	
families	used	to	play	have	become	undermined,	including	
the	correction	of	problem	behaviors,	the	responsibility	for	
child	education	has	shifted	 increasingly	 from	parents	 to	
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educational	institutions.	Because	of	this,	the	identification	
of	 and	 guidance	 on	 problem	 behaviors	 by	 teachers	 at	
educational	institutions	for	infants	became	important.

Physical	 activities	 help	 the	 infant	 foster	 healthy	
habits	and	learn	basic	knowledge	and	methods	required	
for	 safety	 in	 everyday	 life.	 In	 taking	 part	 in	 physical	
activities,	 they	could	experience	positive	 socialization.	
During	the	process	communication	between	infants	took	
place	and	trust	was	fostered3.	Such	a	sense	of	intimacy	
with	other	infant	affects	greatly	the	peer	status	of	infants.	

While	any	physical	activity	would	have	educational	
value	and	significance,	Taegkyeon,	the	Korean	martial	arts	
that	have	been	designated	as	an	intangible	national	treasure,	
would	particularly	meaningful	to	promote	the	education	
of	physical	activities	in	infants	as	it	 is	 instilled	with	the	
Korean	spirit	of	our	ancestors.	Unlike	other	martial	arts	
preferred	by	the	younger	generation,	Taegkyeon	features	
soft	 curved	movements	 and	 is	 based	 on	 flexibility	 and	
musical	rhythm.	This	does	not	overwhelm	the	body	but	

develops	muscles	and	trains	the	body	to	promote	active	
physiological	functions.	This	makes	Taegkyeon	ideal	for	
people	of	any	age	or	gender	to	enjoy.

As	 such,	 this	 study	 seeks	 to	 identify	 the	 effect	 of	
infants’	participation	in	Taegkyeon	classes	on	their	peer	
status	and	problem	behaviors	to	raise	awareness	on	the	
importance	of	physical	activities	during	the	infant	period	
and	 to	provide	a	basic	set	of	data	 for	 the	development	
and	 improvement	 of	 instruction	methods	 applicable	 to	
infants	with	problem	behaviors.

MATERIALS AND METHOD

Study Subject: This	study	selected	70	infants	aged	6	or	7	
and	enrolled	in	Kindergarten	S	located	in	Daejon,	Korea	as	
subjects.	The	experimental	group	consisted	of	37	 infants	
aged	6	or	7	who	were	voluntarily	taking	part	in	Taegkyeon	
class,	 while	 the	 control	 group	 consisted	 of	 33	 infants	
who	 did	 not	 take	 part	 in	 Taegkyeon	 class.	 The	 general	
characteristics	of	the	study	subjects	were	as	seen	in	Table	1.

Table 1: Characteristics of the study subjects

Characteristics Details Frequency (n) Percentage (%)

Gender
Male 36 51.4
Female 34 48.6

Age
6	years	old 38 54.3
7	years	old 32 45.7

Taegkyeon	Participation
Yes 37 52.9
No 33 47.1

Design of the Experiment: Because	this	study	was	conducted	on	site,	it	was	impossible	to	apply	a	control	method	
such	 as	 randomly	 assigning	 children	 from	 the	 experimental	 and	 control	 groups,	 or	 perfectly	matching	 them	 by	
background	 variable.	As	 such,	 the	 non-equivalent	 control	 group	 design,	which	 is	 one	 of	 the	 quasi-experimental	
design	methods	for	studies,	was	applied.

To	review	the	changes	in	infants’	peer	status	and	problem	behaviors,	a	pre-test	measurement	was	carried	out	on	
the	experimental	group	and	the	control	group.	Then,	the	Taegkyeon	course	designed	by	this	researcher	was	conducted	
twice	a	week	for	16	weeks,	with	each	session	lasting	45	minutes.	The	control	group	was	asked	to	only	go	through	the	
regular	class	schedule	at	kindergarten.	The	flow	of	Taegkyeon	class	is	as	seen	in	Table	2	and	example	of	Taegkyeon	
class	programs	is	as	seen	in	Table	3.	And	Taegkyeon	movement	program	for	the	16th	weeks	is	as	seen	in	Table	4.

Table 2: Flow of Taegkyeon class

Introduction (10 minutes)

Þ

Main Session (25 minutes)

Þ

Closing (10 minutes)
Attendance
Respect

Time	of	reflection
Warm-up

Physical	activities
Learning	Taegkyeon	moves

Game

Wrap-up	exercise
Respect

Boosting	confidence
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Table 3: Taegkyeon class program for the 1st and 2nd weeks

Introduction (10 minutes) Main Session (25 minutes) Closing (10 minutes)

* Attendance * Getting familiar with the teacher
* Wrap-up exercise
farewell	posture,	making	boats

* Respect * Induction on basic rules * Respect

Sit	down	indian	style	in	a	still	
manner,	while	listening	to	music	and	

with	eyes	closed.

Getting	familiar	with	one’s	post Sit	down	indian	style	in	a	still	
manner,	while	listening	to	music	

and	with	eyes	closed.
How	to	greet	others

How	to	shout	with	movements
* Reflection on the day * Physical movement activities * Confidence training
Discuss	with	the	teacher	matters	

they	were	complimented	for	or	were	
scolded	for	at	kindergarten.

basic	all	body	exercises
Repeat	what	the	teacher	says	in	a	
loud	voice	with	eyes	open	but	in	a	

meditation	posture.
* Warm-up * Learning Taegkyeon movements

Simple	warm-up	exercises	to	
prevent	injuries.

At	rest,	Won	pum,	bow,	shouts	(Eek,	
Uck)

Course	goals	–	Getting	familiar	with	the	Taegkyeon	teacher,	forming	intimacy	and	learning	basic	rules	and	manners

Table 4: Taegkyeon movement program for the 16th weeks

Weeks Taegkyeon Movement Program

1st	and	2nd	weeks *	Learning	Taegkyeon	position
-At	rest,	Won	pum,	bow,	shouts	(Eek,	Uck)

3rd	and	4th	weeks

*	Mat	exercise	(exercise	to	learn	falling	techniques)
-	Rolling	forward	and	backwards
*	Learning	Taegkyeon	movements
-	Kicking,	scratching,	defending,	pushing	through

5th	and	6th	weeks
*	Learning	Taegkyeon	movements
-	 Kicking,	 scratching,	 flipping,	 pushing	 through,	 rubbing,	 bending	 legs,	 fishing	 hook	
technique

7th	and	8th	weeks *	Learning	Taegkyeon	movements
-	Inward-facing	legs,	knife-holding	technique,	raising	knees,	hitting	knees

9th	and	10th	weeks
*	Learning	Taegkyeon	movements
-	Basic	movement,	raising	knees,	hitting	knees,	kicking	feet	while	sitting,	adjusting	the	
height	of	kicks

11th	and	12th	weeks *	Learning	Taegkyeon	movements
-	Basic	movements,	raising	knees,	hitting	knees,	kicking,	jump	kick	practice

13th	and	14th	weeks *	Learning	Taegkyeon	movements
-	Basic	movements,	kicking,	kicking	targets

15th	and	16th	weeks *	Taegkyeon	movements	with	music
-	Basic	movements	according	to	music,	basic	practice	for	Taegkyeon	pum

INVESTIGATION TOOLS

This	 study	 used	 the	 ‘peer	 naming	 method’	 using	
sociometrics	 by	 Coie	 and	 Dodge4	 to	 review	 the	 peer	
status.	 Infants	were	 asked	 to	write	 down	 three	 friends	
from	 their	 class	 whom	 they	 wanted	 to	 invite	 to	 their	
birthday	party,	 as	well	 as	 three	 classmates	whom	 they	

did	not	want	to	invite.	Only	friends	of	the	same	sex	were	
allowed	to	be	written	down	and	this	rule	was	enforced	
through	the	sheet	being	marked	‘for	boys’	and	‘for	girls’.	

Problem	behaviors	were	measured	using	the	Korean	
version5	of	Conners6	evaluation	scale	for	teachers.	The	
Conners	 evaluation	 scale	 is	 used	 to	 measure	 problem	
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behaviors	 of	 children	 aged	 3	 to	 17	 and	 is	 categorized	
into	a	scale	for	teachers	and	a	scale	for	parents.	In	this	
study,	only	 the	scale	 for	 teachers	was	used.	According	
to	 the	 severity	 of	 each	 behavior,	 the	 scale	 allocates	
1	 point(not	 at	 all)	 ~	 4	 points(significantly	 lot).	 The	
teacher’s	 evaluation	 scale	 consists	 of	 a	 total	 of	 28	
questions	and	 is	broken	down	 into	 four	 sub-categories	
of	 ‘behavioral	 issues’,	 ‘excessive	 behavior	 problems’,	
‘attention	deficit’	and	‘uncooperative	attitude’.

In	order	to	confirm	the	validity	and	reliability	of	the	
measurement	of	problem	behaviors,	 exploratory	 factor	
analysis	was	 performed.	The	 results	 of	 factor	 analysis	
and	 reliability	 analysis	 to	 test	 validity	 of	 questions	 on	
problem	behaviors	are	shown	that	cumulative	dispersion	
rates	 are	 74.014%.	 Reliability	 coefficients	 per	 sub-
factors	 of	 problem	 behaviors	 are	 .875-.950.	 These	
figures	indicate	that	the	confidence	level	of	the	Korean	
version	of	Conners	 evaluation	 scale	 for	 teachers	has	 a	
high	level	of	confidence.

Survey procedure and statistical analysis: After	
conducting	a	pre-test	for	2	days	before	the	experiment,	
the	experimental	group	took	part	in	a	16	week	Taegkyeon	
program,	 while	 the	 control	 group	 did	 not.	 After	 the	
Taegkyeon	 program	 ended,	 a	 post-test	 was	 conducted	
for	2	days.

Before	 conducting	 the	 pre-test	 and	 post-test	 for	
peer	status,	the	purpose	of	the	experiment,	test	methods	
and	caution	 required	were	explained	 to	 the	homeroom	
teachers	of	the	cooperating	infants.	Homeroom	teachers	
distributed	 the	 test	 sheet	 for	 peer	 status	 to	 consenting	
infants	and	had	them	mark	their	responses	themselves.	
For	 children	 who	 cannot	 read,	 the	 homeroom	 teacher	
offered	 help.	 For	 the	 test	 on	 problem	 behaviors,	 the	
homeroom	teacher	of	consenting	infants	were	explained	
the	purpose	of	the	experiment,	test	method	and	caution	
required	before	being	handed	out	the	questionnaire.	The	
teacher	was	 asked	 to	fill	 out	 the	questionnaire	herself.	
Using	the	analyzable	data	from	the	collected	data,	t-test	
and	paired	t-test	was	conducted.

RESULTS

Differences in Peer Status Depending on Taegkyeon 
Class Participation: As	can	be	 seen	 in	Table	5,	 there	
was	no	significant	difference	the	peer	status	between	the	
experimental	group	and	the	control	group.	Meanwhile,	
there	was	significant	difference	in	the	positive	score	of	
peer	status	between	the	two	groups	of	7	year	old	children	
in	 the	 pre-test,	 but	 after	 the	 class	 participation,	 there	
was	a	 significant	difference	 in	peer	 status	between	 the	
experimental	group	and	the	control	group.

Table 5: Differences in peer status depending on Taegkyeon class

Age Score type Group
Pre test

t
Post test Change

t
M M M

6

Positive
score

Experimental 2.66
-.807

3.20 -0.53
.000

Control 3.13 2.78 0.34
Negative
score

Experimental 3.33
1.803

2.46 0.86
.322

Control 2.60 3.04 -0.43

7

Positive
score

Experimental 3.36
2.040*

3.31 -0.04
-.336

Control 1.70 2.30 -0.60
Negative
score

Experimental 2.95
.387

2.95 0.00
.453

Control 2.70 2.20 0.50

Differences in Problem Behaviors Depending on Taegkyeon Class Participation: As	can	be	 seen	 in	Table	6,	
after	 the	 class	 participation,	 there	was	 a	 significant	 difference	 in	 attention	 and	uncooperative	 attitude	of	 6	 years	
old	 infants	between	 the	experimental	group	(M	=	1.17,	1.60)	and	 the	control	group	(M	=	1.61,	1.21).	While	 the	
experimental	group	who	took	part	in	Taegkyeon	saw	a	big	change	in	attention	deficit,	the	control	group	saw	a	big	
change	in	uncooperative	attitude.	Meanwhile,	 the	post-test	showed	that	there	was	statistical	significant	difference	
in	the	excessive	behaviors	attitude	of	7	years	old	infants	between	the	control	group(M=1.12)	and	the	experimental	
group	(M	=	1.22).
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Table 6: Differences in problem behavior depending on Taegkyeon class

Age Sub-variable Group
Pre test

t
Post test Change

t
M M M 

6

Attention	
deficit

Experimental 2.29
1.453

1.79 0.50
4.725***

Control 1.86 1.61 0.24
Excessive	
behaviors

Experimental 2.12
1.975

2.16 -0.04
-1.453

Control 1.66 1.67 -0.01
Behavioral	
issues

Experimental 2.08
.971

2.10 -0.01
.410

Control 1.84 1.78 0.57
Uncooperative	

attitude
Experimental 1.62

.060
1.60 0.02

2.468*
Control 1.60 1.21 0.39

7

Attention	
deficit

Experimental 1.11
-.526

1.09 0.02
.875

Control 1.16 1.11 0.05
Excessive	
behaviors

Experimental 1.25
.887

1.22 0.02
2.743**

Control 1.15 1.12 0.02
Behavioral	
issues

Experimental 1.12
1.895

1.12 -0.00
-.510

Control 1.03 1.08 -0.05
Uncooperative	

attitude
Experimental 1.07

-.774
1.09 -0.01

-.682
Control 1.13 1.20 -0.06

DISCUSSION

There	was	 no	 statistically	 significant	 difference	 in	
peer	 status	 of	 the	 experimental	 group	 and	 the	 control	
group.	 The	 findings	 were	 in	 contrast	 with	 the	 study	
that	stated	that	children	perceive	other	children	through	
traditional	play,	learn	the	existence	of	order	and	rules	in	
play	and	that	the	interaction	with	peers	increases	during	
cooperation	with	 other	 children7.	Moreover,	 it	 showed	
a	different	result	from	the	study	that	stated	that	through	
traditional	play,	children	shows	positive	social	behavior	
while	learning	to	help	and	yield	to	others8.	This	seems	
to	indicate	the	effect	of	the	composition	and	type	of	the	
Taegkyeong	class	program.

General	 physical	 activity	 programs	 are	 usually	
designed	 for	 one,	 two,	 more	 than	 two	 children,	 or	
groups.	But	in	this	study,	the	physical	activity	took	place	
in	 a	 limited	 space	 where	 the	 children	 were	 assigned	
seats.	 The	 games,	 too,	were	mostly	 done	 one	 on	 one.	
These	aspects	seem	to	have	driven	the	above	results.	It	
also	seems	to	be	due	to	the	low	share	that	the	Taegkyeon	
class	took	up	in	the	overall	class	hours	at	kindergarten.	
The	 share	 of	 Taegkyeon	 class	 in	 kindergarten	 of	 the	
experimental	 group	 children	 was	 low.	 Twice	 a	 week,	
45	minutes	per	session	is	not	sufficient	to	compare	the	
results	of	the	experimental	group	children	and	those	of	

the	control	group	children.	That	is,	spending	time	with	
peers	 in	the	classroom	would	have	likely	affected	peer	
status	in	this	experiment	more.

A	 review	 of	 the	 difference	 in	 problem	 behaviors	
between	 the	 experimental	 group	 that	 took	 part	 in	
Taegkyeon	 class	 and	 the	 control	 group	 that	 did	 not	
showed	that	there	was	a	statistically	significant	difference	
in	 the	 sub-variables	 of	 problem	 behavior,	 namely	
attention	 deficit	 and	 uncooperative	 attitude	 between	
the	 control	 group	 and	 the	 experimental	 group.	 Such	 a	
finding	is	in	line	with	the	study9	that	stated	that	physical	
activity	 focused	participative	programs	are	effective	 in	
reducing	negative	play	behavior,	as	well	as	the	findings	
that	noted	that	play-oriented	movement	activities	affect	
the	reduction	of	negative	play	behavior	in	children.

	 In	 addition,	 given	 the	 findings	 by	 Lee	 &	 Hong10 
that	stated	that	through	such	martial	arts	classes	children	
were	able	to	control	their	emotions	and	behaviors	through	
physical	cooperation	with	peers,	to	understand	and	accept	
oneself	and	others,	and	play	a	 role	as	an	organizational	
member,	 it	 seems	 that	 the	 children	 in	 this	 study’s	
experimental	group	were	also	able	to	learn	courtesy	and	
good	manners	when	they	participated	in	Taegkyeon	class,	
and	 learn	 the	value	of	patience	and	persistence	 through	
physical	activities,	which	 in	 turn	 led	 to	 improvement	 in	
attention	deficit	and	more	cooperative	behavior.
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There	was	statistically	significant	difference	 in	 the	
excessive	 behaviors	 of	 7	 year	 old	 children	 between	
the	 control	 group	 and	 the	 experimental	 group.	 Such	 a	
finding	 is	 in	 line	with	 that	 of	 other	 study11	 that	 noted	
how	 child-centered	 play	 therapy	 affects	 hyperactivity	
and	 attention	 deficit	 of	 children.	That	 is,	 through	 play	
therapy,	ADHD	children	with	excessive	behaviors	saw	
a	 reduced	frequency	 in	 their	excessive	behaviors.	This	
seems	to	indicate	that	because	one	of	the	characteristics	
of	physical	activities	such	as	Taekwondo	or	Taegkyeon	
and	child	sports	is	that	they	are	done	in	a	uniform	manner	
under	the	instruction	of	the	teacher.	Since	most	children	
like	 to	 move	 their	 bodies,	 when	 they	 do	 not	 follow	
the	 teacher’s	 instructions	 there	 is	 immediate	measures	
taken,	 which	 leads	 to	 effective	 reduction	 of	 excessive	
behaviors.	As	such,	teachers	guiding	physical	activities	
of	children	need	to	develop	instruction	methods	that	are	
appropriate	 and	 efficient	 given	 the	 development	 and	
characteristics	of	children.

CONCLUSION

The	aim	of	this	research	is	to	find	out	the	influence	
of	Taegkyeon	participation	on	peer	status	and	problem	
behavior	 of	 infants.	The	 data	was	 collected	 70	 infants	
at	 age	 6~7	 were	 selected	 as	 the	 study	 subjects.	 37	
infants	who	 participate	 in	Taegkyeon	 class	 voluntarily	
were	sampled	as	experimental	group	and	the	other	non-
participating	33	ones	were	sampled	as	control	group.

The	 findings	 of	 the	 analyses	 are	 as	 follows.	 First,	
there	was	no	significant	difference	in	peer	status	of	the	
experimental	group	and	 the	 control	group.	This	 seems	
to	 indicate	 the	 effect	 of	 the	 composition	 and	 type	 of	
the	 Taegkyeon	 class	 program.	 The	 physical	 activity	
took	place	 in	 a	 limited	 space	where	 the	 children	were	
assigned	 seats.	These	 aspects	 seem	 to	 have	 driven	 the	
above	results.

Second,	 there	 was	 a	 significant	 difference	 of	
attention	deficit	and	uncooperative	attitude	of	6	year	old	
children	between	the	control	group	and	the	experimental	
group.	There	was	significant	difference	in	the	excessive	
behaviors	of	7	year	old	children	between	the	two	groups.	
As	such,	teachers	guiding	physical	activities	of	children	
need	to	develop	instruction	methods	that	are	appropriate	
and	efficient	given	the	development	and	characteristics	
of	children.
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ABSTRACT

This	study	was	to	provide	basic	data	on	oral	health	promotion	development	model	after	studying	acculturative	
stress,	self-	esteem	and	tooth	brushing	related	behaviors	of	multicultural	migrant	women.	To	gather	data,	a	
self-administered	questionnaire	was	conducted	on	173	multicultural	migrant	women.	The	highest	frequency	
of	tooth-brushing	a	day	is	2	times.	64.2%	of	the	respondents	brush	their	teeth	before	going	to	bed.	As	the	
way	of	 tooth-brushing,	50.3%	use	 the	 rolling	method.	The	percentage	of	 those	who	did	not	 receive	oral	
health	education	was	70.5%,	which	was	high.	Also,	the	acculturative	stress	was	higher	if	the	tooth-brushing	
frequency	was	less,	the	tooth-brushing	was	not	performed	before	going	to	bed,	the	Fones	method	was	used	
as	a	way	of	tooth-brushing,	and	oral	health	education	was	not	experienced	at	all.	The	self-esteem	was	higher	
if	the	number	of	tooth-brushing	was	more,	the	roll	technique	was	used	as	a	way	of	tooth-brushing,	and	oral	
health	 education	was	 experienced.	The	 factors	 influencing	 the	 number	 of	 tooth-brushing	were	 age,	 oral	
health	education	experience,	and	self-esteem.	It	is	necessary	to	develop	an	integrated	program	that	provide	
systematic	education	and	manage	it	continuously	in	order	to	increase	knowledge	of	oral	health.
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INTRODUCTION

Today, due	 to	 many	 social	 and	 cultural	 changes,	
international	 marriage	 rates	 have	 increased	 at	 a	 rapid	
pace	 compared	 to	 the	 past.	 Marriage	 immigrants	 and	
naturalized	 citizens	 increased	 from	 about	 120,000	 in	
2008	to	300,000	in	2015.	As	a	result,	the	problems	that	
multicultural	 migrant	 women	 experience	 have	 been	
increasing1.

They	experience	stress	in	the	process	of	adapting	to	
sudden	and	excessive	changes	in	new	societies	such	as	
climate,	 psychology,	 culture	 and	 language2.	Also,	 they	
experience	 the	 drop	 or	 loss	 in	 self-esteem	 by	 a	 lot	 of	
stress.	 This	 has	 a	 negative	 impact	 on	 their	 accepting	
themselves	 positively	 and	 recognizing	 themselves	 as	
valuable	 individuals3.	 Stress	 is	 associated	 with	 many	

oral	diseases	such	as	physiological	changes	in	physical	
function,	 inflammation,	 salivation,	 and	 bad	 breath4. 
These	 oral	 diseases	 cause	 difficulties	 in	 everyday	 life	
such	 as	 eating	 and	 speaking,	 and	 make	 people	 have	
secondary	 problems	 such	 as	 inflammation,	 oral	 caries,	
and	 periodontal	 disease5.	 Most	 of	 the	 multicultural	
migrant	 women	 live	 in	 rural	 areas,	 so	 they	 give	 up	
treatment	 due	 to	 constraints	 on	health	 care	 access	 and	
treatment	costs6.	In	particular,	oral	diseases	are	easy	to	
be	neglected	compared	to	other	physical	illnesses	due	to	
fewer	emergencies7.

Oral	 health	 care	 should	 be	 properly	 performed	 in	
order	not	 to	experience	the	inconvenience	or	disability	
of	daily	life	due	to	oral	diseases	and	not	to	damage	the	
quality	 of	 life8.	 Oral	 caries	 and	 periodontal	 diseases,	
which	 are	 typical	 oral	 diseases,	 require	 oral	 plaque	
control9.	 Right	 tooth	 brushing	 can	 effectively	 control	
the	oral	plaque,	which	is	one	of	the	world’s	most	widely	
used	oral	hygiene	control	method10.	The	effect	of	tooth	
brushing	for	controlling	the	oral	plaque	depends	on	the	
individual’s	skill,	 the	frequency	and	the	time	using	the	
toothbrushing11.
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This	 study	 is	 to	 provide	 basic	 data	 on	 oral	
health	 promotion	 development	 model	 for	 the	 future	
improvement	 in	 oral	 health	 after	 studying	 the	 actual	
condition	 of	 tooth	 brushing-related	 behaviors	 for	
multicultural	migrant	women’s	the	acculturative	stress,	
self-esteem,	and	oral	health.

MATERIALS AND METHOD

Participants: This	study	extracted random	convenience	
samples	 with	 the	 cooperation	 of	 the	 study	 from	 the	
institutes	after	explaining	the	study	goals	to	multicultural	
centers	 and	 community	 health	 center	 in	 Daejeon,	
Chungcheongnam-do	 and	 Chungcheongbuk-do.	 For	
the	 study,	 data	 collection	 on	 subjects	 was	 conducted	
after	 the	 approval	 by	 the	 Bioethics	 Committee	 of	
D	 University	 considering	 ethical	 aspects(1041490-
20160509-HR-010).	 To	 all	 participants,	 the	 purpose	
of	 the	 study,	 autonomy	 of	 participation,	 anonymity	
and	 confidentiality,	 and	 the	 matters	 that	 the	 contents	
of	 the	 survey	will	not	be	used	 for	 anything	other	 than	
research	 purposes	 were	 explained.	After	 receiving	 the	
written	agreement	containing	the	above	details	from	the	
participants,	the	self-administered	questionnaire	survey	
was	carried	out,	using	the	questionnaires	translated	and	
the	questionnaires	in	Korean.	The	data	collected	for	this	
study	were	181	copies,	and	of	181,	173	copies	were	in	the	
final	analysis	except	for	8	copies,	in	which	the	responses	
were	omitted	or	excluded	from	the	reliability	test	of	the	
responses.	The	number	of	samples	recommended	in	this	
study	was	156,	calculated	by	applying	the	effect	size	of	
0.5,	the	significance	level	of	0.05,	the	statistical	power	
of	0.8,	using	the	G*power	3.14	program.	The	samples	in	
this	 study	are	 sufficient	enough	 to	 statistically	confirm	
the	 relationship	 between	 variables.	 Data	 collection	
period	was	from	June	2016	to	February	2017.

Research Instrument: The	subjects	of	this	study	were	
identified	with	6	questions	of	general	characteristics,	35	
of	acculturative	stress,	10	of	self-esteem,	and	4	of	oral	
health	related	behaviors.

Acculturative Stress: In	 this	 study,	 the	Acculturative	
Stress	 Scale	 for	 International	 Student(ASSIS),	
developed	 by	 Sandhu	 and	Asrabadi12,	 was	 used.	 This	
tool	 was	 composed	 of	 8	 questions	 of	 the	 perceived	
sense	of	discrimination,	4	questions	of	homesickness,	5	
questions	 of	 perceived	 hostility,	 4	 questions	 of	 fear,	 2	
questions	of	culture	shock,	2	questions	of	guilt,	and	10	
other	 questions	 concerning	 social	 isolation,	 inferiority,	
distrust,	 communication	 on	 the	 5-point	 Likert	 scale.	

But	 to	make	fit	for	subjects	and	purposes	of	 the	study,	
the	 questions	 were	 revised	 and	 supplemented	 to	 35	
questions,	by	reducing	other	questions	by	9.	The	higher	
the	scores	are,	the	higher	acculturative	Stress	is.	In	the	
study	of	Sandhu	 and	Asrabadi12,	 the	Cronbach’s	 alpha	
value	was	0.95	and	0.86	in	this	study.

Self-esteem: The	 measurement	 tool	 developed	 by	
Roenberg13,	 was	 used	 in	 accordance	with	 the	 subjects	
and	the	purposes	of	the	study,	revised	and	supplemented,	
and	 reconstructed	 on	 the	 5-point	 Likert	 scale.	 The	
questionnaire	 consisted	 of	 10	 questions.	 Negative	
questions	 were	 dealt	 with	 reversely,	 which	means	 the	
higher	 the	 scores	 are,	 the	higher	 the	 self-esteem	 is.	 In	
the	study	of	Roenberg14,	the	Cronbach’s	alpha	value	was	
0.90	and	0.83	in	this	study.

Oral Health-related Behaviors: The	 tooth	 brushing	
frequency,	 the	status	of	 tooth	brushing	before	going	to	
bed,	 the	 way	 of	 tooth	 brushing,	 and	 the	 status	 of	 the	
oral	 health	 education	were	 identified.	 In	 addition,	 this	
study	investigated	the	factors	influencing	the	number	of	
brushing,	which	has	the	greatest	effect	on	oral	hygiene	
related	behavior15.

Analysis Method: The	collected	data	were	analyzed	using	
IBM	SPSS	20.0(IBM	Co.,	Armonk,	NY,	USA).	General	
characteristics,	behavioral	characteristics	related	to	tooth	
brushing,	 acculturative	 stress	 average,	 and	 self-esteem	
average	 were	 measured,	 using	 frequency	 analysis	 and	
technical	 statistics.	According	 to	 the	 oral	 health-related	
behaviors,	the	t-test	and	ANOVA	were	used	and	analyzed	
to	 examine	 the	 relationship	 between	 the	 acculturation	
stress	and	the	self-esteem.	And	Scheffe’s	test	was	used	for	
post-hoc.	And	multiple	regression	was	used	to	investigate	
the	 factors	 affecting	 the	 number	 of	 tooth	 brushing.	
Statistical	significance	level	was	based	on	0.05.

RESULTS AND DISCUSSION

The	 general	 characteristics	 of	 the	 subjects	 are	
as	 shown	 in	 table	 1.	 By	 the	 country	 of	 origin	 of	 the	
subjects,	Vietnam	accounted	for	77.5%,	which	was	the	
most,	and	the	others	were	Cambodia,	Mongolia(4people	
each),	 Uzbekistan,	 Japan(2people	 each),	 Nepal	 and	
Ukraine(1person	 each).	 By	 age,	 20s	 were	 54.3%.	 30s	
were	 41.7%.	The	period	of	 immigration	 to	Korea	was	
55.5%	for	less	than	5	years,	32.4%	for	5	~	9	years,	and	
12.1%	for	more	than	10	years.	The	acculturative	stress	
of	the	subjects	was	about	93	points	out	of	175,	and	the	
self-esteem	was	about	33	out	of	50.
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Table Ⅰ: Characteristics of study participants (N = 173)

Variables Category N(%)

Country	of	origin

Vietnam 134	(77.5)
China 13	(7.5)

Philippines 12	(6.9)
The	others 14	(8.1)

Age
20s 94	(54.3)
30s 72	(41.7)

Older	than	40 7	(	4.0)

Period	of	stay	per	
years

Less	than	5 96	(55.5)
5~9 56	(32.4)

More	than	10 21	(12.1)
Acculturative	stress 93.04	±	22.66†

Self-esteem 33.21	± 4.79†

†:	Mean	±	SD

The	characteristics	related	to	the	oral	health-related	
behaviors	of	 the	 subjects	are	as	 shown	 in	 table	2.	The	
highest	 frequency	 of	 tooth	 brushing	 a	 day	 is	 2	 times.	
64.2%	 of	 the	 respondents	 brush	 their	 teeth	 before	
going	to	bed.	As	the	way	of	tooth	brushing,	50.3%	use	
the	 rolling	method,	 and	 34.1%	 the	 scrub	method.	The	
percentage	 of	 those	 who	 did	 not	 receive	 oral	 health	
education	was	 70.5%,	which	was	 high.	As	 a	 result	 of	
comparing	the	acculturative	stress	with	the	oral	health-
related	 behaviors,	 the	 acculturative	 stress	 was	 higher	
if	 the	 tooth	 brushing	 frequency	 was	 less,	 the	 tooth	
brushing	 was	 not	 performed	 before	 going	 to	 bed,	 the	
Fones	method	was	used	as	a	way	of	tooth	brushing,	and	
oral	health	education	was	not	experienced	at	all.	Also,	
as	 a	 result	 of	 comparing	 the	 self-esteem	with	 the	 oral	
health-related	 behaviors,	 the	 self-esteem	 was	 higher	
if	 the	 number	 of	 tooth	 brushing	was	more,	 the	 rolling	
method	was	used	as	a	way	of	 tooth	brushing,	and	oral	
health	education	was	experienced.

Table Ⅱ: Oral health-related behaviors, Acculturative stress and Self-esteem of study participants

Variables Category N(%) Acculturative stress Self-esteem

Tooth-brushing	frequency	per	
day

1	times 9	(5.2) 95.11	±	25.41 31.22	± 5.67a

2	times 84	(48.6) 95.63	±	21.26 32.01	±	4.36	a,b

3	times 68	(39.3) 91.52	±	23.32 34.45	±	4.61	a,b

4	times 12	(6.9) 81.91	±	25.15 36.16	±	5.44		b

p-value 0.225 0.001**

Tooth-brushing	before	going	
to	bed

Yes 111	(64.2) 90.14	±	21.94 33.09	±	4.53
No 62	(35.8) 98.22	±	23.17 33.45	±	5.25

p-value 0.024* 0.636

Tooth-brushing	method
Rolling	method 87	(50.3) 91.31	±	24.60 33.74	±	5.02
Fones	method 27	(15.6) 96.44	±	20.81 32.67	±	4.72
Scub	method 59	(34.1) 91.03	±	19.69 32.70	±	4.12

p-value 0.366 0.349
Oral	health	education	

experience
Yes 		51	(29.5) 82.62	±	19.95 34.60	±	4.92
No 122	(70.5) 97.39	±	22.37 32.63	±	4.64

p-value 0.000*** 0.013*
†:	Mean	±	SD,	a,b:	Values	are	significantly	different	using	the	Scheffe	method	at	a	=	0.05,	*p<0.05,	**p<0.01,	***p<0.001

The	factors	affecting	the	tooth	brushing	frequency	of	the	subjects	are	as	shown	in	table	3.	The	factors	influencing	
the	number	of	tooth	brushing	were	age,	oral	health	education	experience,	and	self-esteem.

Table Ⅲ: Factors that affect tooth-brushing 
frequency

Variables B S.E Beta p-value
Age .026 .009 .217 .004**

Oral	health	education	
experience .293 .116 .190 .012*

Acculturative	stress -.004 .002 -.115 .128

Conted…

Self-esteem .044 .011 .298 .000***

R	=	.328,	R² =	.107
*p<0.05,	**p<0.01,	***p<0.001

Educational	 experience	 will	 change	 attitudes	 and	
influence	 behavioral	 change	 by	 giving	 and	motivating	
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knowledge,	 the	 way	 to	manage	 oneself.	 Therefore,	 as	
shown	in	this	study,	it	may	be	necessary	to	expand	the	
experience	of	oral	health	education	in	order	to	develop	a	
more	positive	way	of	managing	oral	health.	For	example,	
there	 are	 various	 methods	 of	 brushing,	 and	 since	 the	
effect	of	removing	the	plaque	on	each	tooth	is	different	
for	 each	 method14,	 education	 opportunities	 should	 be	
provided	with	various	contents.	Also,	in	this	study,	the	
more	the	brushing	frequency,	the	lower	the	acculturative	
stress5	 and	 the	 higher	 the	 self–esteem.	The	 higher	 the	
stress,	 the	worse	 the	 oral	 health	 condition	 is	 reported,	
the	higher	the	self-esteem,	the	higher	the	quality	of	life	
related	to	oral	health16.	Therefore,	systematic	programs	
that	 reduce	 stress	 and	 increase	 self-esteem	 should	 be	
promoted,	and	oral	health	promotion	should	be	promoted	
by	inducing	changes	in	perception	and	environment.

CONCLUSION

This	study	was	conducted	to	investigate	the	actual	
condition	 of	 oral	 health	 care	 of	 multicultural	 migrant	
women	and	to	identify	factors	affecting	oral	health	care	
behaviors.	The	more	oral	health	education	experience	is	
and	the	higher	self-esteem	is,	the	more	positive	effects	on	
tooth	brushing-related	behaviors	appear.	In	conclusion,	
it	is	necessary	to	develop	an	integrated	program	which	
can	implement	oral	health	education	systematically	and	
manage	 it	continuously	 in	order	 to	enhance	 the	proper	
way	of	practice	and	knowledge	for	the	oral	health	care.	
In	 addition,	 to	 promote	 oral	 health	 of	 multicultural	
families,	it	is	necessary	to	prepare	the	national	policies	
to	 reduce	 the	 financial	 burden	 and	 stress	 of	 migrant	
women,	and	improve	their	self-esteem.
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ABSTRACT

The	purpose	of	this	study	was	to	examine	the	effect	of	socioeconomic	factors	on	the	age	of	the	first	and	the	
last	childbirth.	Using	raw	data	from	the	KNHANES	conducted	from	2013	to	2015,	a	secondary	analysis	was	
performed	with	data	from	5,702	women	who	responded	to	the	first	childbirth	age	and	5,695	women	who	
responded	to	the	last	childbirth	age.	The	socioeconomic	factors	affecting	subjects’	age	at	the	first	childbirth	
and	the	last	childbirth	were	analyzed	by	utilizing	a	complex	sample	general	linear	model.	The	age	of	first	
childbirth	differed	depending	on	the	age	group,	residential	area,	education	level,	fathers’	education	level,	
occupation,	and	breastfeeding	history.	The	age	at	the	last	childbirth	was	differed	depending	on	the	age	group,	
education	level,	and	occupation.	Since	age,	level	of	education,	and	occupation	were	found	to	be	significant	
socioeconomic	factors	affecting	women’s	age	at	the	first	and	the	last	birth,	it	is	very	important	to	consider	
these	factors	when	developing	policies	to	promote	childbirth.
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INTRODUCTION

Sustained	 below-replacement	 fertility	 levels	 and	
the	 spread	 of	 the	 postponement	 of	 motherhood	 to	
advanced	 ages	 are	 topics	 that	 continue	 to	 be	 debated	
by	 demographers1-6.	 The	 replacement	 fertility	 rate	 is	
roughly	2.1	live	births	per	woman	for	most	industrialized	
countries.	 At	 this	 rate,	 population	 growth	 through	
reproduction	 will	 be	 approximately	 0,	 but	 fertility	
rates	would	still	be	affected	by	male-female	ratios	and	
mortality	rates7.

Nearly	half	of	 the	world’s	population	now	lives	in	
countries	with	 fertility	at	or	below	replacement	 levels.	
The	total	fertility	rate	(TFR)	in	Korea	has	been	rapidly	
decreasing	since	1983	and	in	2000	it	fell	below	1.5;	in	
2013	the	TFR	continued	to	drop	to	1.19	which	was	the	
lowest	rate	among	OECD	countries,	and	Korea	still	has	
the	lowest	low	fertility	rate8.	This	shows	that	the	Korean	
fertility	 rate	 is	 much	 less	 than	 the	 sub-replacement	

fertility	rate	(2.1)	required	for	a	society	to	maintain	their	
current	population	structure	and	it	is	therefore	urgently	
necessary	to	develop	countermeasures.

Many	 researchers	 have	 attempted	 to	 describe	 the	
determinants	 of	 this	 low	 fertility	 rate.	 There	 are	 many	
causes	for	the	low	fertility	rate	in	Korea.	Among	the	many	
factors,	 socioeconomic	 factors	 are	 considered	 to	 be	 the	
main	factors	of	low	fertility.	More	specifically,	the	increase	
of	women’s	social	advancement,	child	rearing	issues,	child	
rearing	 expenses,	 and	 the	 burden	 of	 child	 educational	
expenses	 have	 been	 the	 effects	 of	 late	 childbirths.	
Socioeconomic	 factors	 actually	 delay	 women’s	 age	 of	
marriage	 and	 late	marriage	 leads	 to	 late	 pregnancy	 and	
consequently,	this	continues	creating	a	vicious	circle	in	our	
society	as	its	wide	range	of	side-effects.

A	higher	 age	at	first	birth	 is	 an	 indicator	of	 lower	
fertility.	 There	 is	 a	 link	 between	 low	 fertility	 and	
postponement.	 Because	 postponement	 assumes	 that	
lower	 fertility	 at	 an	 earlier	 age	 is	 compensated	 for	 by	
fertility	at	a	 later	age,	 the	 timing	of	first	births	plays	a	
crucial	role	in	fertility.	Having	a	first	child	later	in	life	
may	leave	little	or	no	time	for	higher-order	births,	and	
may	even	lead	to	accidental	childlessness7-9.

It	 is	 very	 important	 to	 study	 women’s	 childbirth	
behaviors	 by	 analyzing	 their	 socioeconomic	
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characteristics	 because	 this	 very	 valuable	 data	 can	 be	
used	to	determine	policy	problems	of	this	target	group.	
The	current	societal	trends	which	delay	women’s	age	at	
first	childbirth	and	last	childbirth	results	in	the	duration	
of	women’s	participation	in	childbirth	activity	becoming	
shorter	 and	 the	 total	 fertility	 rate	 falling.	Accordingly,	
examining	factors	that	affect	women’s	age	at	the	first	and	
the	last	childbirth	will	produce	data	which	can	explain	
low	birth	rate	in	Korea.

Therefore,	this	study	tried	to	confirm	the	effects	of	
socioeconomic	factors	perceived	to	be	the	major	causes	
of	lower	fertility	rates	on	the	age	at	first	childbirth	and	
the	age	at	last	childbirth	of	women	in	Korea.

The	specific	research	purposes	were	as	followed:

	 1.	Identify	 the	age	at	first	childbirth	and	 the	age	at	
last	childbirth	by	age	group.

	 2.	Identify	 the	 socioeconomic	 factors	 affecting	 the	
age	at	first	childbirth	of	Korean	women.

	 3.	Identify	 the	 socioeconomic	 factors	 affecting	 the	
age	at	last	childbirth	of	Korean	women.

METHOD

Study Design: This	 study	 is	 a	 secondary	 analysis	
examining	 raw	 data	 from	 the	Korean	National	Health	
and	Nutrition	Examination	Survey	VI	(KNHANES	VI)	
conducted	between	2013	and	2015.

Study Population: This	study	used	the	KNHANES	VI	
(2013~2015)	conducted	by	the	Korea	Center	for	Disease	
Control	 and	 Prevention.	 Between	 2013	 and	 2015,	 a	
total	of	12,537	women	participated	in	the	KNHANES.	
In	this	study,	women	who	answered	all	socioeconomic	
variables,	 the	 age	 at	 first	 childbirth	 (n=5,702)	 and	 the	
age	 at	 last	 childbirth	 (n=5,695)	 were	 selected	 as	 final	
research	subjects.

Study Variables: This	 study	 used	 socioeconomic	
characteristics	 such	 as	 age,	 residential	 area,	 personal	
income	level,	household	income	level,	education	level,	
father’s	 education	 level,	 mother’s	 education	 level,	
occupation,	 basic	 living	 allowance,	 home	 ownership,	
and	type	of	medical	insurance.	We	also	additionally	used	
perceived	health	status	and	whether	breastfed	or	not	as	
variables	related	to	birth.

Statistical Analysis: This	 study	 used	 a	 complex,	
stratified,	 multi-stage	 clustered	 probability	 sampling	

method.	 The	 data	 analysis	 method	 of	 this	 study	 was	
followed	 by	 the	 guidance	 on	 the	 use	 of	 the	 Korea	
National	 Health	 and	 Nutrition	 Examination	 Survey	
provided	by	 the	Korea	Center	for	Disease	Control	and	
Prevention	(CDC).

The	 socioeconomic	 related	 factors	were	 identified	
with	descriptive	statistics	such	as	frequency,	percentage,	
mean	 and	 standard	 error.	 The	 socioeconomic	 factors	
affecting	 the	first	 childbirth	 age	and	 the	 last	 childbirth	
age	were	analyzed	by	utilizing	complex	sample	general	
linear	model	(CSGLM).	SPSS	program	19.0	(SPSS	Inc.,	
Chicago,	IL,	USA)	was	used	to	analyze	the	data.	A	value	
of	p	<	0.05	was	considered	statistically	significant.

RESULTS AND DISCUSSION

The first childbirth age and the last childbirth age 
of Korean women by age group:	Table	1	presents	the	
first	childbirth	age	and	the	last	childbirth	age	of	Korean	
women	by	age	group.

Overall	it	was	shown	that	the	lower	the	current	age	
of	the	subjects	was,	the	older	the	first	childbirth	was,	and	
the	younger	 the	age	was,	 the	earlier	 the	childbirth	was	
completed.

The	 age	 of	 the	 first	 childbirth	 of	 subjects	 aged	
70	and	over	was	22.69	years	old.	The	ages	of	 the	first	
childbirth	 of	 60s,	 50s,	 40s,	 30s,	 and	 20s	 were	 24.10,	
25.15,	26.87,	27.97,	 and	24.43	years	old,	 respectively.	
The	mean	age	was	25.79	years	old.	Namely,	 the	older	
women	except	 for	20s	were	younger	 at	first	 childbirth	
(F=	225.77,	p<0.001).

For	the	last	childbirth	age,	the	last	childbirth	age	of	
the	70	years	and	the	older	was	31.80	years	old.	The	last	
childbirths	of	the	60s,	50s,	40s,	30s,	and	20s	were	28.91,	
28.66,	30.33,	30.42,	 and	25.67	years	old,	 respectively.	
The	mean	age	was	29.77	years	old.	In	order	words,	as	
subjects	get	older	except	women	in	their	20s,	their	age	at	
the	last	childbirth	became	higher	(F=	119.66,	p<0.001).

It	 is	assumed	that	 the	reason	why	subjects	 in	 their	
20s	 indicated	 younger	 age	 at	 the	 first	 childbirth	 age	
and	the	last	childbirth	compared	to	other	age	groups	is	
because	 this	 study	 included	 subjects	 in	 their	 20s	who	
have	had	experiences	with	giving	birth	although	this	age	
group	is	still	in	progress	of	childbirth.

The	 mean	 interval	 of	 age	 at	 first	 and	 last	 birth	
was	 3.97	 years.	 For	 each	 age	 group,	 the	 periods	 of	
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participation	in	childbirths	in	the	70s,	60s,	50s,	40s,	30s,	
and	20s	were	9.10,	4.80,	3.50,	3.46,	2.45,	and	1.24	years,	
respectively.	 Younger	 generations	 had	 shorter	 periods	
of	 participation	 in	 fertility	 (F=	 193.61,	 p<0.001).	 The	
meaning	 of	 women	 participating	 in	 childbirth	 activity	
shortly	is	they	have	less	children.

In	 addition	 to	 a	 general	 decline	 in	 fertility,	 many	
OECD	countries	containing	Korea	have	seen	the	focus	
of	 childbearing	 shift	 to	 later	 age	 groups.	Therefore,	 it	
is	necessary	to	have	a	considerate	discussion	regarding	
issues	related	to	low	childbirth	and	to	develop	policies	
proactively.

Table 1: Age at the first childbirth and age at the last childbirth of Korean women according to age group

Age (years) Age at the first childbirth (n 
= 5702)

Age at the last childbirth 
(n = 5695)

Interval of age at first and last 
birth (n = 5695)

N	a Mean	±	SE	b N	a Mean	±	SE	b Mean	±	SE	b

20~29 111 24.43	±	0.31 111 25.67	±	0.23 1.24	±	0.20
30~39 1038 27.97	±	0.13 1038 30.42	±	0.12 2.45	±	0.08
40~49 1335 26.87	±	0.12 1335 30.33	±	0.14 3.46	±	0.11
50~59 1374 25.15	±	0.11 1374 28.66	±	0.12 3.50	±	0.09
60~69 1004 24.10	±	0.12 1002 28.91	±	0.14 4.80	±	0.13
≥70 840 22.69	±	0.14 835 31.80	±	0.19 9.10	±	0.22
Total 5702 25.79	±	0.06 5695 29.77	±	0.06 3.97	±	0.062

Wald	F=	225.77
(p<0.001)

Wald	F=	119.66
(p<0.001)

Wald	F=	193.61
(p<0.001)

a:	unweighted	value,	b:	weighted	value

Socioeconomic factors affecting the maternal age at 
first childbirth of women in Korea: Table	2	presents	
the	socioeconomic	factors	affecting	the	maternal	age	at	
first	childbirth	of	women	in	Korea.

The	age	at	the	first	childbirth	was	different	depending	
on	the	age	group	(Wald	F=	36.69,	p<0.001),	residential	
area	 (Wald	F=	 7.34,	p=	0.001),	 education	 level	 (Wald	
F=	76.36,	p<0.001),	 father’s	education	 level	 (Wald	F=	
3.34,	p=0.019),	occupation	(Wald	F=4.36,	p<0.001),	and	
breastfeeding	history	(Wald	F=	16.67,	p<0.001).

Based	 on	 age	 at	 the	 first	 childbirth,	 women	 aged	
in	their	70s	were	younger	compared	to	women	in	their	
60s,	50s,	40s,	and	30s	respectively,	0.75	years	(95%	CI=	
0.36~1.12,	 p<0.01),	 1.02	 years	 (95%	 CI=	 0.54~1.48,	
p<0.01),	1.68	years	(95%	CI=	1.11~2.22,	p<0.01),	and	
2.20	years	(95%	CI=	1.64~2.74,	p<0.01).

It	 is	 often	 considered	 that	 the	 reason	why	women	
aged	in	their	20s	were	1.10	year	old	younger	to	give	a	
birth	comparing	to	women	in	their	70s	is	this	study	only	
included	subjects	who	were	women	aged	in	their	20s	and	
currently	had	experience	with	giving	a	birth.

Based	on	age	at	first	childbirth	by	residential	area,	
subjects	who	resided	in	Seoul	were	0.54	years	older	than	

subjects	who	 lived	 in	 provinces	 (95%	CI=	 0.25~0.83,	
p<0.01).

Based	 on	 age	 at	 first	 childbirth	 by	 education	 level,	
subjects	who	were	high	school	graduates	were	1.81	years	
younger	 (95%	CI=	 -2.11~	 -1.50,	p<0.01),	 subjects	who	
were	middle	 school	 graduates	were	2.68	years	 younger	
(95%	CI=	-3.14	~	-2.20,	p<0.01),	and	subjects	who	were	
elementary	graduates	and	below	were	3.73	years	younger	
(95%	 CI=	 -4.22	 ~	 -3.23,	 p<0.01)	 when	 compared	 to	
college	graduates	and	those	with	higher	education.

Based	on	age	at	first	childbirth	by	father’s	education	
level,	subjects	whose	father	was	a	college	graduate	and	
had	higher	 education	were	0.50	years	older	 (95%	CI=	
-0.97~	 -0.03,	p<0.05)	when	 compared	 to	 those	whose	
father	was	an	elementary	graduate	and	had	a	low	level	
of	education.

Based	on	age	at	 the	first	childbirth	by	occupation,	
subjects	 who	 were	 unemployed	 were	 0.71	 years	
older	 than	 subjects	 who	 were	 a	 technicians,	 machine	
operations	and	assembly	line	workers	(95%	CI=	-1.28	~	
-0.13,	p<0.05),	0.76	years	older	than	subjects	who	were	
skilled	in	agriculture	and	fishery	(95%	CI=	-1.35	~	-0.16,	
p<0.05),	and	0.69	years	older	than	subjects	who	worked	
in	service	and	sales	(95%	CI=	-1.01	~	-0.36,	p<0.01).
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The	study	indicated	that	subjects	who	were	a	manager	
(25.69	 years	 old)	 or	 clerical	 worker	 (25.68	 years	 old)	
were	slightly	older	than	subjects	who	were	unemployed	
(25.62	years	old).	Analysis	of	the	data	showed	that	the	age	
at	the	first	childbirth	of	subjects	who	were	a	manager	or	
clerical	worker,	and	unemployed	were	significantly	older	
than	subjects	who	were	a	service	and	sales	worker,	farmer	

and	 fishery	 skilled	 worker,	 and	 technicians,	 machine	
operations	and	assembly	line	workers.

Based	 on	 age	 at	 first	 childbirth	 by	 breastfeeding	
history,	subjects	who	did	not	breastfeed	were	0.67	years	
older	than	subjects	who	did	breastfeed	(95%	CI=	-0.99	
~	-0.34,	p<0.01).

Table 2: Socioeconomic factors affecting the maternal age at first childbirth of women in Korea (N = 5702)

Characteristics Mean Estimated value SE 95% CI
Age	(years) Wald	F=	36.69	(p<0.001)
20~29 23.44 -1.10 0.37 -1.85	~	-0.36**

30~39 26.74 2.20 0.27 1.64	~2.74**

40~49 26.22 1.68 0.28 1.11	~	2.22**

50~59 25.56 1.02 0.24 0.54	~	1.48**

60~69 25.29 0.75 0.19 0.36	~	1.12**

≥70 24.54 0.00a

Residential	area Wald	F=	7.34	(p<0.001)
Capital	(Seoul) 25.65 0.54 0.14 0.25	~	0.83**

Urban,	Metropolitan	area 25.12 0.01 0.13 -0.24	~	0.27
Province 25.11 0.00a

Education	level Wald	F=	76.36(p<0.001)
≤Elementary	school 23.62 -3.73 0.25 -4.22	~	-3.23**

Middle	school 24.67 -2.68 0.24 -3.14	~	-2.20**

High	school 25.54 -1.81 0.15 -2.11	~	-1.50**

≥College 27.35 0.00a

Father’s	education	level Wald	F=	3.34(p=0.019)
≤Elementary	school 24.97 -0.50 0.23 -0.97	~	-0.03*

Middle	school 25.25 -0.22 0.24 -0.69	~	0.24
High	school 25.50 0.03 0.22 -0.40	~	0.45
≥College 25.47 0.00a

Occupation Wald	F=	4.36(p<0.001)
Manager 25.69 0.07 0.18 -0.28	~	0.44

Clerical	worker 25.68 0.06 0.21 -0.36	~	0.49
Service	and	sales	worker 24.93 -0.69 0.16 -1.01	~	-0.36**

Farmer	and	fishery	skilled	worker 24.86 -0.76 0.30 -1.35	~	-0.16*

Technicians,	machine	operations	
and	assembly	line	workers 24.91 -0.71 0.29 -1.28	~	-0.13*

Simple	labor	worker 25.39 -0.23 0.19 -0.61	~	0.16
Unemployed 25.62 0.00a

Breastfeeding	history Wald	F=	16.67(p<0.001)
Yes 24.96 -0.67 0.16 -0.99	~	-0.34**

No 25.63 0.00a

*p<0.05,	**p<0.01,	a:	reference	category
Mean	and	SE	(standard	error)	are	results	from	the	weighted	analysis.
95%	CI:	95%	Confidence	Interval
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Socioeconomic factors affecting the maternal age at 
last childbirth of women in Korea

Table	3	presents	the	socioeconomic	factors	affecting	
the	maternal	age	at	last	childbirth	of	women	in	Korea.	

The	 age	 of	 last	 childbirth	 showed	 differences	
depending	on	the	age	group	(Wald	F=	107.10,	p<0.001),	
education	 level	 (Wald	 F=	 35.62,	 p<0.001),	 and	
occupation	(Wald	F=	3.16,	p=0.005).

According	to	age	at	the	last	childbirth	by	age	group,	
women	aged	in	their	70s	were	older	compared	to	women	
in	 their	 60s,	 50s,	 40s,	 30s	 and	 20s,	 respectively,	 2.99	
years	(95%	CI=	-3.49	~	-2.49,	p<0.01),	3.33	years	(95%	
CI=	-3.91	~	-2.75,	p<0.01),	2.29	years	(95%	CI=	-2.93	
~	 -1.65,	 p<0.01),	 2.79	 years	 (95%	CI=	 -3.41	 ~	 -2.17,	
p<0.01),	and	7.45	years	(95%	CI=	-8.20	~	-6.70,	p<0.01).

One	limitation	of	this	data	is	that	as	women	in	their	
20s	 are	 still	 at	 child-rearing	 age	 and	may	 continue	 to	
have	 children,	 researchers	 must	 be	 more	 careful	 with	
their	interpretations	of	the	results.

Comparing	 age	 at	 the	 last	 childbirth	 by	 education	
level,	 subjects	 who	 were	 high	 school	 graduates	 were	
1.53	 years	 younger	 (95%	CI=	 -1.84	 ~	 -1.21,	 p<0.01),	
subjects	who	were	middle	 school	 graduates	were	2.23	
years	 younger	 (95%	 CI=	 -2.79	 ~	 -1.66,	 p<0.01),	 and	
subjects	 who	 were	 elementary	 school	 graduates	 and	
below	were	2.06	years	younger	(95%	CI=	-2.57	~	-1.53,	
p<0.01)	than	subjects	who	were	college	graduates.

Studying	age	at	the	last	childbirth	age	by	occupation,	
subjects	who	were	 technicians,	machine	operations	 and	
assembly	line	workers	were	0.77	years	younger	(95%	CI=	
-1.44	~	-0.08,	p<0.05)	and	subjects	who	were	in	services	
and	sales	were	0.71	years	younger	(95%	CI=	-1.08	~	-0.33,	
p<0.01)	compared	to	subjects	who	were	unemployed.

The	 average	 age	 at	 the	 last	 childbirth	 of	 subjects	
who	work	as	a	manager	was	29.20	years	old,	which	was	
similar	unemployed	subjects	who	had	their	last	childbirth	
in	their	29.09	years	old.	This	indicates	that	subjects	who	
worked	as	managers	and	subjects	who	were	unemployed	
were	 significantly	 different	 from	 other	 subjects	 with	
other	kinds	of	occupations.

This	 study	 has	 similar	 findings	 to	 other	 research	
conducted	 in	 the	 past	 which	 indicated	 that	 primary	
socioeconomic	 factors	 such	 as	 the	 level	 of	 education,	
occupation,	and	income	level	impact	women’s	childbirth	
behaviors.	This	research	found	out	that	level	of	education	
and	occupation	affect	women’s	age	at	the	first	childbirth	
and	the	last	childbirth.

	 According	 to	 one	 study10,	 the	 social	 supports	
given	 to	 women	 to	manage	 their	 work	 and	 family,	 in	
addition	to	women’s	employment,	high	education	level,	
and	participation	 in	 economic	 activities	do	not	 always	
produce	a	negative	influence	on	the	childbirth	rate.

Therefore,	 it	 is	 very	 crucial	 to	 pay	 attention	 to	
correlations	 between	 women’s	 employment	 and	
childbirth	behaviors	to	increase	birthrate	and	emphasize	
the	importance	of	social	support	and	policies	that	allow	
women	to	manage	both	work	and	their	home	life.

Table 3: Socioeconomic factors affecting the maternal age at last childbirth of women in Korea (N = 5695)

Characteristics Mean Estimated value SE 95% CI
Age	(years) Wald	F=	107.10	(p<0.001)
20~29 24.46 -7.45 0.38 -8.20	~	-6.70**

30~39 29.12 -2.79 0.31 -3.41	~	-2.17**

40~49 29.62 -2.29 0.32 -2.93	~	-1.65**

50~59 28.58 -3.33 0.29 -3.91	~	-2.75**

60~69 28.92 -2.99 0.25 -3.49	~	-2.49**

≥70 31.91 0.00a

Education	level Wald	F=	35.62	(p<0.001)
≤Elementary	school 28.16 -2.06 0.26 -2.57	~	-1.53**

Middle	school 27.99 -2.23 0.28 -2.79	~	-1.66**

High	school 28.69 -1.53 0.16 -1.84	~	-1.21**

≥College 30.22 0.00a

Occupation Wald	F=	3.16	(p=0.005)
Manager 29.20 0.11 0.20 -0.28	~	0.50

Clerical	worker 28.73 -0.36 0.23 -0.81	~	0.10
Service	and	sales	worker 28.38 -0.71 0.19 -1.08	~	-0.33**

Farmer	and	fishery	skilled	worker 28.74 -0.35 0.29 -0.93	~	0.23
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Technicians,	machine	operations	and	assembly	
line	workers 28.32 -0.77 0.34 -1.44	~	-0.08*

Simple	labor	worker 28.92 -0.17 0.22 -0.61	~	0.28
Unemployed 29.09 0.00a

*p<0.05,	**p<0.01,	a:	reference	category
Mean	and	SE	(standard	error)	are	results	from	the	weighted	analysis.
95%	CI:	95%	Confidence	Interval

CONCLUSION

Study	 results	 indicated	 that	 first	 childbirth	 age	
and	 last	 childbirth	 age	 vary	 according	 to	 certain	
socioeconomic	 factors.	 Younger	 generations	 showed	
an	 increase	 in	 their	 first	 childbirth	 age	 and	 a	 decrease	
in	 their	 last	child	birth	age,	 thus	 indicating	a	 tendency	
to	have	a	shorter	maternal	period,	or	the	period	between	
their	 first	 childbirth	 and	 last	 childbirth	was	 shortened.	
This	ultimately	would	contribute	to	low	childbirth	rate	
and	 continuity	 of	 this	 condition	 would	 bring	 about	 a	
negative	influence	to	socio-demographic	changes.

Under	 the	 free	 market	 economy	 system,	 it	 is	
impossible	 to	 set	 every	 woman’s	 socioeconomic	
condition	 the	 same.	However,	 it	 is	 essential	 to	 expand	
policies	 that	help	minimize	 the	span	of	an	 individual’s	
childbirth	and	rearing	of	children	by	establishing	social	
foundations.	Education	level	and	occupation	were	among	
the	 most	 significant	 socioeconomic	 factors	 that	 affect	
women’s	 age	 at	 the	 first	 childbirth	 and	 last	 childbirth,	
and	 it	 indicates	 that	 women’s	 involvement	 in	 social	
activities	affects	birth	rate.	Therefore,	it	is	necessary	to	
develop	policies	that	promote	childbirth	so	that	women’s	
social	activities	will	not	be	discouraged.
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ABSTRACT

Early	childhood	stage	is	a	decisive	developmental	stage	in	life.	This	is	a	scientific	approach	to	an	individual	
attitude	 and	 behavior	 based	 on	 subjectivity	 of	 each	 one.	According	 to	 the	 results	 of	 factor	 analysis	 of	
childcare	 experience	of	working	mothers	based	on	P	 sample,	using	PC-QUANL	Program,	4	 types	were	
classified.	According	to	the	results	of	factor	analysis	of	childcare	experience	of	working	mothers	based	on	P	
sample,	using	PC-QUANL	Program,	4	types	were	classified.	The	Eigen	value	by	factor	and	total	variate	rate	
are	summarized	as	follows.	As	for	explanation	power	by	factor,	factor	1	showed	33.42%,	factor	2,	6.42%,	
factor	3,	5.10%	and	factor	4,	4.31%,	displaying	that	4	factors	explained	49.25%	of	total	variate.	As	for	eigen	
value	of	analyzed	Q	factor,	it	turned	out	that	factor	1	was	17.60,	factor	2,	3.41,	factor	3,	2.23	and	factor	4,	
2.12.	It	is	estimated	that	the	results	of	this	study	will	contribute	to	clearly	classifying	the	types	of	childcare	
of	working	mothers,	and	being	helpful	for	childcare	of	working	mothers.
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INTRODUCTION

Care	is	a	key	concept	to	understand	the	characteristics	
of	 nursing	 action.	 According	 to	 the	 Korean	 –Korean	
dictionary,	 the	meaning	of	 “	 to	 attend/to	 take	 care	of”	
is	 defined	 as	 “to	 look	 after,	 to	 help,	 to	 protect”.	 The	
concept	 of	 “care”	 has	 been	 categorized	 from	 different	
perspectives	 of	 nursing	 theorists	 as	 follows:	 Care	 is	
human	 ontological	 features	 and	 the	 moral	 ideal	 of	
nursing.	 It	 holds	 emotional	 characteristics,	 occurs	 in	
the	 interpersonal	 relationship	 and	 plays	 a	 therapeutic	
mediator	role.

Care	 in	Korea’s	 cultural	 circumstances	 is	 a	 series	
of	 activities	 helping	 others	 and	 is	 characterized	 by	 its	
attributes	 of	 scientific	 and	 systematic	 process	 through	
interpersonal	 relationship	 displaying	 attention	 and	
devotion.	In	sum,	the	essence	of	care	as	an	act	of	taking	
care	 of	 people	 does	 not	 change,	 but	 there	 is	 some	
individual	 difference	 by	 the	 unique	 characteristics	 of	

each	one	and	it	varies	depending	on	the	diversity	of	life	
and	social	context	 in	which	each	one	encounters1.	It	 is	
estimated	that	the	composition	and	conflict	category	are	
not	same	to	everyone.

Also,	 the	 child’s	 health	 can	 be	 determined	 by	 the	
quality	 of	 care	 provided	 by	 his/her	mother.	Therefore,	
the	concern	of	the	mother	who	attends	infant	and	child	
implies	an	important	meaning.	In	other	words,	the	correct	
act	of	health	improvement	practiced	by	the	mother	can	
be	a	stepping	stone	for	a	good	environment	for	growth	
and	 development	 of	 the	 infant.	Due	 to	 the	 changes	 of	
function	of	family	structure	and	members	of	the	modern	
industrial	 society,	 the	 role	 of	 parents	 tends	 to	 become	
somewhat	unclear2.

However,	 existing	 view	does	 not	 vary	 in	 the	 sense	
that,	 for	 a	child,	his/her	mother	 is	 in	charge	of	primary	
responsibility	of	child-rearing	function	and	the	mother’s	
primary	duty	must	be	the	role	related	to	the	child’s	health.

Therefore,	in	this	study,	we	tried	to	estimate	factors	
that	 are	 burdened	 on	 the	 birth	 through	 rational	 action	
theory,	 criticism	 theory,	 work	 -	 family	 compatibility	
theory,	 and	 gender	 equality	 theory,	 and	 examined	
difficulties	 in	childbirth	and	rearing	 through	 in	 -	depth	
interview3.
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Of	 course,	 there	 are	 many	 studies	 to	 analyze	 the	
causes	 of	 low	 fertility	 and	 to	 prepare	 alternatives	 for	
it.	However,	most	theories	are	quantitative	studies,	and	
qualitative	studies	that	help	in	the	identification	of	causal	
relationships	 are	 few.	 The	 purpose	 of	 this	 study	 is	 to	
analyze	the	causes	of	the	decline	in	fertility	rate	through	
in	 -	 depth	 interviews	 and	 to	find	 out	 the	 conflicts	 and	
difficulties	in	childbirth	and	nurture.	It	is	also	worthwhile	
to	 listen	 to	 the	 causes	 of	 low	birth	 rates	 directly	 from	
married	 women	 who	 have	 experienced	 childbirth	 and	
nurturing,	and	to	conduct	an	in-depth	research	study	in	
the	future.

The	 research	 direction	 for	 raising	 the	 fertility	 rate	
is	 based	 on	 the	 experience	 of	 married	 women	 rather	
than	 the	 subjective	 opinion	 of	 the	 researcher.	 In	 other	
words,	 married	 women	 have	 difficulty	 in	 giving	 birth	
and	nurturing,	and	factors	that	affect	the	birth	rate	such	
as	 avoidance	 factors4.	 This	 study	 was	 conducted	 as	 a	
case	study	during	qualitative	research,	and	it	is	worthy	
of	the	qualitative	case	study	which	examines	case	itself	
or	experiences	suffering	from	it.

Health	specialists	are	obliged	to	provide	individuals	
with	 good	 information	 and	 services	 helpful	 for	
improving	health,	in	particular,	nurses	play	an	important	
role	 of	 educating	 and	 mediating	 strategies	 for	 health	
improvement	 oriented	 to	 individuals	 and	 groups.	 The	
role	of	nurses	in	health	improvement	puts	emphasis	on	
evaluating	 health	 state	 and	 changing	 the	 health	 state	
toward	a	desirable	health	act	aiming	at	maintaining	and	
improving	health5.

Subjectivity	means	reflection	of	belief,	attitude	and	
values	 of	 each	 individual	 with	 respect	 to	 a	 particular	
object	 and	 issue.	 Inquiring	 into	 individual	 subjectivity	
as	a	research	object	is	reflecting	the	awareness	of	which	
opinion	can	vary	according	to	the	context	of	experience	
of	 each	 one	 and	 individual	 difference	 in	 front	 of	 the	
same	 event6. To	 detect	 subjectivity,	 it	 is	 necessary	 to	
figure	out	how	differently	each	individual	reacts	in	front	
of	 a	particular	 issue	or	 an	object.	For	 this	 reason,	 this	
study	 intends	 to	 detect	 “different	 reactions	 of	mothers	
regarding	precocious	puberty	of	children”,	based	on	Q	
methodology,	the	research	method	and	analysis	method	
dealing	with	human	subjectivity.	Q	methodology	makes	
it	 possible	 to	 make	 a	 concrete	 expression	 through	
objective	process	regarding	individual	subjectivity.

MATERIALS AND METHOD

Q	 methodology	 is	 an	 easy	 method	 to	 detect	
correlation	 among	 people	 with	 respect	 to	 subjective	
attributes	 such	 as	 attitude,	 thinking	 and	 behavior	 of	
people.	 By	 confirming	 the	 psychological	 difference	
among	 individuals	 and	 groups	 regarding	 a	 particular	
theme	and	issue,	it	is	possible	to	figure	out	the	existence	
of	diverse	types	of	people	with	different	minds7.

This	is	a	scientific	approach	to	an	individual	attitude	
and	 behavior	 based	 on	 subjectivity	 of	 each	 one.	A	 new	
methodological	paradigm,	Q	methodology	was	invented	by	
William	Stephenson	in	1935	and	it	started	to	detect	human	
subjective	reaction	inspired	by	the	idea	that	the	reaction	of	
each	one	to	social	phenomenon	and	issue	is	dissimilar.

When	 the	 factor	 analysis	 adopted	 by	 this	 study	 is	
considered	“Q	methodology”,	it	is	distinguished	from	the	
general	factor	analysis	from	the	perspective	of	“what	is	to	
be	detected”.	Q	methodology	is	about	detecting	the	state	
of	mind	of	each	one	and	the	variable	must	be	the	person.

	It	is	evaluating	the	psychological	importance	of	“in	
my	opinion”	and	“from	my	viewpoint”	according	to	the	
internal	frame	of	each	one.	Each	one	views	the	world,	
structures	experience	and	behave	according	to	the	frame	
of	his/her	understanding.

The	second	stage	is	the	step	of	selecting	Q	sample	
to	 determine	 the	 final	 statements	 among	Q	 population	
units.	The	 third	stage	 is	 the	step	of	selecting	P	sample	
to	determine	research	subjects	(participants).	The	fourth	
stage	 is	 the	 step	 of	 obtaining	 data	 of	 Q	 classification	
from	research	subjects.

The	 fifth	 stage	 is	 the	 step	 of	 processing	 data	 and	
analyzing	 statistics.	 The	 sixth	 stage	 is	 the	 stage	 of	
analyzing	the	types.

 A. Statistical analysis of data:	 After	 processing	
data	 of	 50	 people	 collected	 as	 P	 sample,	 the	
analysis	 was	 made.	 In	 the	 course	 of	 checking	
item	numbers	of	70	units	of	Q	sample	regarding	
childcare	 experience	 of	 working	 mothers,	 data	
was	 input	 by	 giving	 the	 score	 ranging	 from	 1	
point	with	“strongly	disagree”	 to	11	points	with	
“strongly	agree”.

	 	The	collected	data	of	Q	classification	counted	on	
PC-QUANL	Program	and	Q	factor	analysis	was	
processed	based	on	the	main	analysis	method.	As	
for	common	items	agreed	or	disagreed	by	research	
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participants,	they	counted	on	SPSS	20.0	program	
to	analyze	average	and	standard	deviation.	

	 	To	 determine	 the	most	 ideal	 number	 of	 factors,	
by	 diversely	 inputting	 the	 numbers	 of	 factors	
from	2	 to	9	based	on	superiority	 to	Eigen	value	
1.0,	 the	 number	 considered	 reasonable	 among	
the	 calculated	 results	 was	 finally	 selected.	 The	
standards	 of	 the	 optimal	 number	 of	 factors	
demanded	the	following	conditions:	1)	 It	should	
be	superior	to	Eigen	value	1.0.	2)	The	explanation	
variation	 of	 factors	 of	 total	 variant	 must	 be	
appropriate.	3)	 It	must	 recognize	 the	uniqueness	
of	each	type	expressing	the	subjectivity	regarding	
childcare	experience	of	working	mothers.

 B. Analysis and denomination of types:	 When	
reporting	 data	 based	 on	 the	 traditional	 Q	
methodology,	 it	 describes	 the	 characteristics	 by	
type,	by	enumerating	subordinate	questions	with	
attributes	contrary	to	the	superior	questions	in	each	
factor,	and	by	proposing	data	of	interpretations	as	
well	as	data	which	supports	such	interpretations.

	 	If	the	superior	questions	and	subordinate	questions	
are	 interpreted	 bound	 in	 one	 unit	 in	 each	 factor	
drawn	 by	 Q	 factor	 analysis,	 the	 attributes	 can	
be	 integrated	 to	 medium,	 causing	 ambiguity	 of	
meaning.

RESULTS AND DISCUSSION

According	 to	 the	 results	 of	 factor	 analysis	 of	
childcare	 experience	 of	 working	 mothers	 based	 on	
P	 sample,	 using	 PC-QUANL	 Program,	 4	 types	 were	
classified.

The	Eigen	value	by	factor	and	total	variate	rate	are	
summarized	as	follows.

To	determine	the	most	ideal	number	of	factors,	by	
diversely	 inputting	 the	 numbers	 of	 factors	 from	 2	 to	
9	based	on	 superiority	 to	Eigen	value	1.0,	 the	number	
considered	 reasonable	 among	 the	 calculated	 results	
was	 finally	 selected.	 The	 standards	 of	 the	 optimal	
number	of	 factors	demanded	 the	 following	conditions:	
1)	 It	 should	 be	 superior	 to	 Eigen	 value	 1.0.	 2)	 The	
explanation	 variation	 of	 factors	 of	 total	 variant	 must	
be	appropriate.	3)	 It	must	 recognize	 the	uniqueness	of	
each	type	expressing	the	subjectivity	regarding	childcare	
experience	of	working	mothers.

According	to	the	result	of	analyzing	the	variate	and	
the	 factor	weight	 for	 each	 type	 and	 conducting	 factor	
analysis	 of	 the	 three	 types	 using	 Q	 sample,	 the	 total	
variate	 explains	 57.18%,	 and	 as	 for	 the	 explanatory	
power	of	each	type,	the	first	type	was	23.82%,	the	second	
15.23%,	and	the	third	7.51%	in	Table	1.

Table 1: Eigen value and Variances, Cumulative 
variance

Type 1 Type 2 Type 3
Eigen	value 16.5228 3.241 3.0412
Variance .2382 .1523 .0751

Cumulative	Variance .2382 .3987 .5718

As	for	correlation	in	each	category,	.527	was	derived	
between	 category	 1	 and	 category	 2	 followed	 by	 .583	
between	 category	 1	 and	 category	 2	 and	 .486	 between	
category	2	and	category	3	in	Table	2.

Table 2: Correlation between Types

Type 1 Type 2 Type 3
Type	1 1.000
Type	2 .527 1.000 1.000
Type	3 .583 .486

The	 result	 of	 analyzing	 the	 subjectivity	 of	 the	
students	 in	 the	 department	 of	 nursing	 toward	 self-
direction	using	PC	QUANL	showed	statements	of	three	
types	in	Table	3.

Table 3: Statements

No. Statements
1. The	cost	of	raising	a	child
2. Diaper	and	powdered	milk	burden
3. Burden	of	child	rearing	expenses
4. Cost	burden	for	education
5. Lack	of	child	support	fund
6. Than	better	than	no,	but	still	insufficient	funds
7. Support	policy	is	a	blind	format
8. Difficulty	in	raising	children	at	work
9. It	is	hard	to	nurture	together	with	social	life.
10. When	my	child	was	sick,
11. Difficult	 because	 there	 are	 no	 child	 care	

facilities	in	the	workplace
12. Resigned	due	to	maternity	leave	disabled
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13. Difficulty	in	using	parental	leave
14. Difficult	for	everyone	to	use
15. Lack	of	childcare	 facilities	and	manpower	 for	

parenting
16. Difficult	to	choose	due	to	program	differences
17. Confidence	in	child	care	facilities	is	lost
18. Believe	me,	 there	 is	no	child	care	facilities	or	

people	around
19. Various	benefits	of	maternity	leave	and	parental	

leave
20. Parental	leave	increases
21. Provide	parental	leave	for	everyone
22. Support	childcare	leave	in	various	ways
23. Compulsory	 for	 maternity	 leave	 and	 parental	

leave	as	a	couple
24. Provide	childcare	facilities	that	you	can	trust
25. Increase	 qualifications	 of	 nursery	 facility	

personnel
26. The	 educational	 staff	 of	 the	 nursery	 facility	

personnel	is	important
27. Solving	social	problems	in	child	care	facilities
28. Provide	programs	that	parents	want
29. Conflict	with	husband
30. My	husband	thinks	he	can	make	money.
31. Leave	your	child	alone	after	work

The	 results	 of	 this	 study	 are	 as	 follows.	 First,	 the	
most	 burdensome	 part	 of	 the	 childbirth	 and	 nurturing	
of	 the	 children	 was	 the	 economic	 support	 costs	 such	
as	child	support	and	educational	expenses.	Participants	
can	see	child	support	costs,	including	child	support	and	
education,	as	a	factor	in	avoiding	childbirth.

This	 study	 did	 not	 examine	 the	 income	 levels	
of	 individual	 participants.	 However,	 if	 the	 burden	 of	
child	support	is	higher	than	the	income	per	household,	
the	 increase	of	 the	 income	per	household	will	actively	
support	 the	 earnest	 income	 of	 the	 participants.	 Some	
participants	wanted	an	intensive	support	method	that	was	
responsible	 for	 the	 cost	 of	 education	 to	 the	 university	
rather	than	various	economic	support8.

Second,	modern	 society	 is	 a	 difficult	 and	 difficult	
task	 to	make	 the	work	and	family	 together.	Of	course,	
participants	 regarded	 it	as	an	 inevitable	age,	but	noted	
that	legal,	institutional,	and	socio-cultural	environments	
are	very	poor	for	childbirth	and	nurturing	while	working	
together.	 The	 interviewees’	 results	 were	 analyzed	 as	
being	greater	than	expected.

Parental	 leave	 has	 been	 short,	 but	 unlike	workers	
in	 public	 institutions	 and	 large	 corporations,	 private	
companies	 and	 self-employed	 workers	 are	 sometimes	
unable	to	take	advantage	of	them.9

One	 participant	 suggested	 that	 maternity	 leave	
should	not	be	used	by	all	women,	and	that	they	would	
be	 supported	 in	 other	 ways	 as	 well	 as	 parental	 leave.	
Particularly,	 many	 of	 the	 participants	 had	 left	 the	
workplace	for	post-natal	care,	and	it	was	judged	to	be	a	
problem	related	to	the	re-employment	support	of	women	
who	 had	 recently	 been	 severed.	 Other	 commenters	
suggested	that	married	women	only	use	maternity	leave	
instead	 of	 dividing	 their	 husbands	 and	 females	 into	
separate	benefits	for	childcare	leave.

Another	 participant	 said,	 “The	 concept	 of	 gender	
equality	 should	 be	 realized	 in	 childcare	 and	maternity	
leave.”	 Finally,	 maternity	 leave	 and	 childcare	 leave	
systems	 need	 to	 be	 studied	 from	 gender	 equality	
perspective	 of	 parenting	 to	 gender	 cooperation	 of	
parenting10.

Fourth,	 gender	 division	 of	 labor	 for	 childcare	 and	
domestic	labor	is	analyzed	as	a	factor	to	avoid	childbirth.	
Most	 participants	 still	 assume	 the	 responsibility	 of	
housework	and	care	entirely	for	women.

It	 is	 necessary	 for	 husbands	 to	 change	 the	 gender	
division	into	gender	cooperation	and	to	change	the	social	
environment	and	education(Jeong	SH	et	al.,	2007).

Said	 the	 participants.	 Education	 also	 requires	
compulsory	education	such	as	school	education.

It	was	 also	 investigated	 that	 learning	at	home	and	
learning	to	be	needed.	One	participant	has	both	parents	first 
She	 said	 that	 she	 should	be	 educated	with	her	 parents	
because	she	is	weak	and	difficult.	For	gender	cooperation	
and	 gender	 equality,	 both	 husbands	 and	 couples	 need	
education	to	raise	their	children.

CONCLUSION

The	 final	 78	 units	 of	 Q	 sample	 were	 selected	 by	
extracting	statements	considered	the	best	representation	
of	 5	 big	 categories	 and	 18	 subordinate	 categories.	 Q	
classification	 was	 conducted	 on	 the	 basis	 of	 11	 Point	
Scales	according	to	the	degree	of	subjective	recognition	
based	 on	 P	 sample	 oriented	 to	 32	 working	 mothers.	
According	 to	 analysis	 result	 based	 on	 PC-QUANL	
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Program,	 4	 types	 were	 confirmed	 as	 a	 structure	 of	
childcare	experience	of	working	mothers.

It	is	estimated	that	the	results	of	this	study	will	contribute	
to	 clearly	 classifying	 the	 types	 of	 childcare	 of	 working	
mothers,	and	being	helpful	for	childcare	of	working	mothers	
by	 applying	 them	 as	 basic	 materials	 for	 individualized	
nursing	 mediation	 strategies	 and	 program	 development	
considering	characteristics	of	mothers	by	type.
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INTRODUCTION

Libraries	 in	 Korea	 have	 subscribed	 to	 foreign	
information	in	a	more	inexpensive	and	efficient	manner	
since	 2000	 by	 joining	 a	 group	 purchase	 consortia1. 
The	majority	of	libraries	in	Korea	participate	in	digital	
information	consortia	through	KESLI	(Korea	Electronic	
Site	License	Initiative)	run	by	Korea	Institute	of	Science	
and	 Technology	 Information	 (KISTI).	 The	 average	
number	 of	 consortia	 each	 library	 participated	 in	 was	
6.1	from	2001	to	20162.	From	this	statistics,	to	join	the	
KESLI	consortium	a	library	must	review	the	six	license	
agreements	at	the	same	time,	within	the	limited	period	
of	time.	It	causes	high	possibility	to	dispute	due	to	the	
content	 or	 different	 interpretations	 of	 the	 provisions	
in	English	agreements.	That	 is	why	a	model	 license	 is	
essential	 for	 the	 purpose	 of	 signing	 an	 agreement	 that	
is	fair	and	beneficial	for	both	the	librarians	and	vendor3. 
Cox mentioned	 that	 the	 model	 license	 is	 a	 “tool	 for	
minimizing	legal	complexity.”4

The	 KESLI	 model	 agreement	 is	 a	 contract	 form	
developed	in	accordance	with	conditions	in	Korea.	It	is	a	
representative	agreement	signed	between	a	supplier	and	
the	managing	organization.	It	has	largely	been	adopted	
and	used	by	small-sized	academic	societies	rather	than	
large	publishers5.

However,	 in	 reality,	major	 international	publishers	
do	not	follow	the	KESLI	model	agreement.	They	develop	
their	 own	 form	 of	 agreement	 applied	 worldwide,	 and	
sign	with	Korean	 libraries	 and	 information	 centers.	 In	
some	cases,	libraries	just	accept	the	terms	and	conditions	
in	 the	 agreement	 by	 these	 foreign	 publishers,	 because	
of	 the	 limited	 time	and	the	 lack	of	 librarian	workforce	
dedicated	to	contracting	tasks6.

Therefore	 it	 is	essential	 for	 libraries	 to	understand	
license	agreement	so	as	to	claim	their	reasonable	rights	
and	prevent	themselves	from	signing	unfair	agreements	
especially	 with	 foreign	 publishers.	 This	 study	 first	
reviewed	provisions	that	require	special	attention	when	
signing	 license	 agreements	 and	 relevant	 issues	 by	
analyzing	 the	cases	of	 agreements	proposed	 to	KESLI	
consortium	in	2015	and	2016.	Based	on	the	analysis,	a	
checklist	 for	acquisition	 librarians	was	developed.	The	
checklist	will	help	enhance	librarians’	understanding	of	
the	 content	 and	 terms	 of	 license	 agreements,	 and	 sign	
license	agreements	more	efficiently.

DOI Number: 10.5958/0976-5506.2018.01068.9 
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MATERIALS AND METHOD

As	of	2016,	a	 total	of	626	 libraries	participated	 in	
KESLI,	 e-journal	 group	 purchase	 consortium.	 There	
are	 three	 types	 of	 license	 agreements	 for	 KESLI:	 a	
bilateral	 agreement	 between	 a	 library	 and	 supplier;	 a	
representative	 agreement	 between	 Korea	 Institute	 of	
Science	 and	 Technology	 Information,	 the	 operating	
body	 of	 the	 KESLI	 consortium	 and	 supplier;	 and	 a	
trilateral	agreement	between	a	library,	managing	agency,	
and	 supplier.	 This	 study	 analyzed	 the	 provisions	 of	
eight	 agreements	 signed	 between	 five	 publishers	 and	
three	academic	societies	 in	2015-2016	 through	KESLI	
consortium.	 The	 eight	 agreements	 selected	 included	
bilateral,	 trilateral,	 and	 representative	 agreements.	
The	 publishers	 and	 academic	 societies	 included	 in	 the	
analysis	are	demonstrated	in	Table	I.	The	publishers	and	
academic	societies	were	anonymized.

Eight	publishers	do	not	follow	the	model	agreement	
proposed	 by	 the	 KESLI	 consortium	 or	 even	 if	 they	
do,	 they	 modified.	 Therefore,	 different	 headings	 and	
provisions	 are	 used	 by	 each	 publisher.	 This	 study	
placed	 the	 headings	 of	 the	 provisions	 in	 the	 license	
agreements	 used	 by	 the	 eight	 publishers	 and	 analyzed	
relevant	content	with	the	provisions	in	KESLI’s	model	
agreement.	Based	on	the	result	of	the	comparison,	issues	
that	 required	 acquisition	 librarians’	 special	 attention	
were	listed,	and	a	checklist	was	developed.

Table I: Analyzed Publishers and Academic Societies

Name of 
Publisher

Type of 
Agreement

Type of 
Publisher

Nationality 
of Publisher

A Representative Society U.S.A.
B Representative Society U.S.A.

C Representative University	
publisher U.K.

D Bilateral Korean	
publisher Korea

E Trilateral Commercial	
publisher Netherlands

F Representative Society U.K.

G Representative Commercial	
publisher U.S.A.

H Trilateral Commercial	
publisher Germany

ANALYSIS

The	 issues	 that	 needed	 to	 be	 examined	 based	 on	
the	 comparison	 between	 the	 content	 in	 the	 KESLI	

model	agreement	and	the	provisions	in	the	eight	license	
agreements	were	identified	as	follows:

 A. Terms
 a. Authorized Users: The	 scope	 of	 authorized	

users	must	be	written	broadly,	so	that	as	many	
users	 of	 libraries	 and	 information	 centers	
as	 possible	 can	 use	 the	 licensed	 e-resource.	
Most	 license	 agreements	 define	 the	 scope	 of	
authorized	users	within	a	library	or	information	
center	 by	 using	 words	 such	 as	 employee,	
student,	 faculty,	 etc.	Different	words	must	 be	
used	 for	 institutions	 with	 different	 purposes	
and	 characteristics.	 Agreement	 F	 specifies	
general	 visitors	 and	 guests	 invited	 in	 relation	
with	official	tasks	can	access	to	on-line	library	
on	designated	devices	 to	which	an	IP	address	
controlled	by	the	consortium	is	given	based	on	
the	consortium’s	consent,	and	the	devices	must	
be	 located	 at	 the	 library	 directly	 controlled	
by	 the	 consortium	or	other	physically	 similar	
space.

 b. Authorized Site: Most	 of	 the	 license	
agreements	specify	the	scope	of	an	authorized	
site	when	defining	authorized	users.	Acquisition	
librarians	must	check	if	satellite	facilities	such	
as	dormitories	are	included	in	the	scope	of	an	
authorized	 site.	 In	 addition,	 whether	 access	
from	 outside	 of	 the	 university	 is	 authorized	
enabling	 users	 to	 access	 the	 information	 at	
home	or	other	places	must	be	checked	as	well.

 B. Authorized Uses:	 This	 provision	 defines	 the	
scope	of	an	authorized	user’s	use	of	e-resource.	It	
specifies	access	 rights	 to	 the	e-resource,	method	
of	 use,	 scope	 of	 a	 possible	 inter-library	 loan,	
availability	 of	 copying,	 printing,	 and	 offering	
of	 the	 information	 in	 an	 e-journal	 for	 others	 for	
academic	and	research	purposes.

 a. Course Packs: Agreement	 G	 states	 that	
its	 digital	 data	 can	 be	 used	 by	 the	 faculty	 of	
the	 participating	 university	 for	 the	 purpose	
of	 creating	 course	 packs	 for	 lectures	 and	
distributing	them	to	students	for	free	or	at	cost.	
Agreement	 A	 also	 states	 publisher	 licenses	
customer	to	include	printed	or	electronic	copies	
of	items	from	publisher	content	in	anthologies	
as	 long	as	 the	sale	 is	not	for	commercial	use.	
Some	 other	 agreements	 do	 not	 specify	 the	
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authorization	of	the	use	of	digital	data	for	the	
purpose	of	creating	course	packs,	so	librarians	
will	have	to	make	sure	that	such	a	provision	is	
included	in	their	agreements.	

 b. Interlibrary Loan: It	 should	 be	 examined	
whether	 the	 electronic	 publications	 authorized	
for	 interlibrary	 loan	with	other	 institutions	can	
be	printed	or	 electronically	copied	and	 sent	 to	
other	libraries	according	to	relevant	provisions	
in	the	agreement.	The	scope	and	method	of	such	
interlibrary	 loan	 differ	 in	 the	 license	 of	 each	
publisher;	therefore,	acquisition	librarians	must	
pay	special	attention	to	this	provision.	Agreement	
G	specifies	that	their	electronic	publications	are	
sent	 through	 electronic	 security	 delivery	 and	
the	library	that	receives	the	publications	should	
delete	them	after	printing	them	out.	Agreement	
E	says	journal	articles	from	subscribed	titles	can	
be	delivered	as	only	printed	version	only	non-
commercial	libraries.

 c. Access to Titles Subscribed Before: Whether	
the	 titles	 that	had	been	subscribed	before	can	
be	accessed	after	the	expiration	of	the	license	
subscription,	and	what	the	fee	will	be	if	access	
is	 permitted	 should	 be	 checked	 without	 fail.	
Some	license	agreements	state	the	access	to	the	
titles	 subscribed	 before	 as	 part	 of	 authorized	
uses,	 but	 others	 mention	 it	 separately	 in	 an	
attached	schedule.

	 	Agreement	 G	 states	 that	 the	 access	 to	 titles	
subscribed	 before	 is	 possible	 in	 the	 form	 of	
PDF	 of	 the	 volume	 of	 the	 journal	 the	 user	
had	 subscribed	 to,	 after	 the	 expiration	 of	
the	 contract,	 and	 that	 the	 cost	must	 be	 borne	
by	 the	 subscribing	 institution.	 Agreement	 H	
specifies	the	method	of	access	to	titles	after	the	
expiration	 of	 the	 subscription	 and	 the	 fees	 in	
detail	in	an	attachment.	

 d. Substitution of Journal: Journal	 list	 of	 each	
publisher	 of	 academic	 societies	 is	 frequently	
changed	 during	 the	 contract	 term,	 however,	
it	 is	 easily	 overlooked	 by	 librarians.	 Most	
agreements	 states	 licensee	 must	 substitute	
subscribed	 journal	 with	 another	 journal	 of	
equivalent	value	based	on	current	year	list	price.

 C. Fees and Charges:	 The	 time	 period	 in	 which	
license	fees	should	be	paid	is	specified	in	license	
agreements.	As	the	majority	of	subscribed	journals	
are	 those	 of	 foreign	 institutions,	 the	 payment	
of	 subscription	 fees	 can	 be	 delayed	 because	

of	 changes	 in	 exchange	 rate	 and	 time	 taken	 for	
remittance;	thus	provisions	about	such	situations	
in	 the	agreement	must	be	checked.	Most	 license	
agreements	 specify	 that	 the	 period	 is	 30	 days	
after	 signing	 the	 agreement,	 but	 that	 is	 the	 case	
for	 single-year	 agreements,	 which	 differs	 from	
multiple-year	 agreements.	 License	 F’s	 multiple-
year	agreement	specifies	that	the	fee	is	paid	within	
90	 days	 and	 until	March	 31	 from	 the	 next	 year	
after	signing	the	agreement.

	 	According	 to	whether	branches	of	 a	 subscribing	
institution	 are	 included	 in	 the	 scope	 of	 the	 user	
or	not,	 the	subscribing	 fee	must	be	stated	 in	 the	
agreement	and	the	manner	of	charging	needs	to	be	
checked	in	advance	as	well.	Agreement	G	charges	
2,000	 dollars	 of	 subscription	 fee	 to	 branches	 of	
hospitals	and	private	companies,	and	excludes	the	
branches	 of	 colleges,	 research	 institutions,	 and	
public	 institutions	 in	 the	 form	of	 access	 fee,	 for	
branches	of	subscribing	institutions.

 D. Duration of Agreement:	 Whether	 the	 date	 of	
the	start	and	end	of	the	agreement	are	accurately	
stated	 should	 be	 double-checked.	 If	 some	
publishers	specify	the	terms	of	renewal	of	license	
agreements,	librarians	must	check	them	precisely.	
Agreement	B	states	that	the	duration	of	agreement	
can	 be	 extended	 on	 the	 date	 of	 the	 end	 of	 the	
agreement	 when	 the	 institution	 participating	 in	
the	 consortium	 and	 the	 publisher	 agree	 on	 the	
content’s	 fees,	 and	 both	 sign	 on	 an	 appendix	
including	the	updated	attachment.

 E. Termination:	 Policies	 and	 provisions	 for	
cases	 that	 can	 result	 in	 automatic	 termination	
of	 subscription	must	 be	 specified	 in	 the	 license	
agreement.	In	addition,	situations	including	force	
majeure	and	natural	disasters	which	are	not	part	of	
termination	terms	must	be	mentioned	as	well.

	 	The	 typical	 cases	 of	 the	 breach	 of	 license	
agreement	 include	 violation	 of	 intellectual	
property	 right,	 unauthorized	 use,	 leakage	 of	
information	 necessary	 for	 access	 of	 subscribed	
publications	to	a	third	party	who	is	not	specified	
in	the	license	agreement,	sharing	of	IP,	etc.

	 	Most	 license	 agreements	 state	 publishers	 do	not	
take	responsibilities	for	the	failure	or	delay	in	the	
performance	of	their	duties	due	to	force	majeure.	
Because	 situations	 like	 Internet	 access	 failure	
occur	 frequently,	 and	 can	 lead	 to	 difficulty	 in	
offering	access	to	electronic	publications	for	their	
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users,	it	is	better	for	libraries	to	demand	publishers	
to	 include	provisions	 such	as	dark	 archiving	 for	
the	 purpose	 of	 dealing	 with	 such	 incidents	 in	
license	agreements.

 F. Jurisdiction for Disputes:	 Relevant	 laws	 and	
competent	court	of	jurisdiction	for	a	case	of	dispute	
that	 occurs	 in	 relation	 with	 contract	 provisions	
specified	in	license	agreements	must	be	specified.	
Generally,	 license	 agreements	 specify	 the	
jurisdiction	of	the	publisher	as	the	jurisdiction	for	
the	resolution	of	disputes.	However,	some	license	
agreements	do	not	specify	the	jurisdiction	for	the	
resolution	 of	 disputes	 as	 in	 the	 case	Agreement	
E.	 Therefore,	 librarians	 in	 charge	 of	 license	
agreements	must	make	 sure	 that	 the	 jurisdiction	
for	dispute	resolution	is	clearly	specified	in	their	
agreements,	before	signing	them.

 G. Others:	Whether	 the	 list	 of	 subscribed	 journals	
and	 the	 scope	 of	 IP	 addresses	 described	 in	 the	
attachment	are	precise	must	be	checked.

RESULTS AND DISCUSSION

A	checklist	as	demonstrated	in	Table	II	was	drawn	as	
the	result	of	comparison	between	the	model	agreements	
and	 an	 analysis	 of	 major	 issues.	 The	 headings	 were	
arranged	 as	 in	 the	KESLI	model	 agreement	 and	 items	
that	must	be	reviewed	and	checked	without	fail	among	
the	 content	 of	 different	 publishers’	 license	 agreements	
were	included	in	the	list	as	check	items.

A	 large	 number	 of	 terminologies	 used	 in	 license	
agreements	 including	 “user”	 are	 defined	 in	 Key	
Definitions	and	the	most	important	ones	for	review	are	
the	scope	of	user,	remarks	regarding	the	site	of	use,	and	
rights	 of	 users.	 In	 agreements,	 whether	 non-exclusive	

and	 non-transferable	 rights	 are	 granted	 subject	 to	 the	
agreement	is	specified	must	be	examined.	In	Authorized	
Use	and	Prohibited	Uses,	the	scope	of	the	use	of	e-journal	
and	 the	 scope	 of	 prohibited	 uses	 according	 to	 the	
agreement	must	be	thoroughly	reviewed.	In	Publisher’s	
Undertakings	 and	 Consortium’s	 Undertakings	 and	
Undertakings	of	Both	Parties,	the	focus	of	review	must	
be	on	whether	all	 the	duties	and	roles	of	 the	publisher	
and	consortium	are	specified	 in	 the	agreement	without	
any	 omission.	 In	 the	Term	 and	Termination	 provision,	
the	proper	specification	of	the	term	and	renewal	of	the	
agreement	and	the	cases	that	could	lead	to	the	cancellation	
of	the	agreement	because	of	breach	of	contract	must	be	
checked.	In	General,	whether	terms	such	as	the	transfer	
of	 the	 agreement,	 statement	 of	 jurisdiction,	 and	 cases	
that	do	not	amount	 to	breach	of	contract,	not	 included	
in	other	provisions,	are	comprehensively	included	must	
be	 checked.	 In	 addition,	 provisions	 for	 dark	 archiving	
of	backup	data	in	readiness	against	accidents	have	to	be	
included	in	the	agreement.

The	 checklist	 will	 help	 the	 acquisition	 to	 better	
subscribe	and	manage	electronic	information	resources.	
In	addition,	 the	checklist	drawn	based	on	 the	 result	of	
comparison	between	the	KESLI	model	agreement	and	the	
model	agreement	of	eight	publishers	can	also	contribute	
to	 improving	 the	 existing	 agreements.	 Provisions	 in	
accordance	with	 the	characteristics	of	 the	 items	 traded	
by	 consortia	 and	 participating	 institutions	 need	 to	 be	
flexibly	included	in	the	agreements.	Relevant	discussions	
and	 research	 will	 have	 to	 be	 carried	 out	 to	 help	 the	
acquisition	librarians	of	libraries	and	information	centers	
get	practical	assistance	in	performing	their	tasks	related	
to	the	subscription	of	electronic	information	resources.	
In	the	long	run,	the	expansion	and	improvement	of	the	
checklist	drawn	as	the	result	of	this	study	will	help	the	
development	of	a	system	for	interpreting	the	terms	of	a	
consortium	license.

Table II: Checklist for review of e-journal license agreement

No. Headings Check-point
1.

Key	Definitions
 z Whether	the	specific	site	is	mentioned
 z Whether	the	scope	of	user	is	broad

 z Whether	user	is	properly	defined
2. Agreement  z Whether	the	rights	granted	by	the	agreement	are	specified
3.

Authorized	
Uses

 z Whether	cases	of	exceptional	authorization	of	use	are	included	
 z Whether	interlibrary	loan	items	are	included
 z Whether	 the	 authorization	of	 printing	 the	 subscribed	 resource	 and	distributing	 the	
copies	for	academic	purpose	is	mentioned	

 z Whether	any	content	about	archive	is	included	
 z Whether	 the	 case	 any	 journal	 subscribed	 by	 licensee	 is	 no	 longer	 in	 the	 list	 the	
publisher	provides	is	stated
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Conted…

4.
Prohibited	Uses

 z Whether	the	cases	of	prohibited	uses	are	stated	in	detail	
 z Whether	the	cases	of	use	that	require	special	authorization	are	stated	

5.
Publisher’s	
Undertakings

 z Whether	measures	for	cancellation	of	journals	are	specified
 z Whether	measures	for	recovery	of	network	problems	are	included
 z Whether	there	is	any	content	about	the	provision	of	use	statistics

6.
Consortium’s	
Undertakings	

 z Whether	the	time	limit	and	method	of	payment	are	specified
 z Whether	a	mention	about	charging	of	subscription	fee	for	the	use	of	e-resources	by	
branches	is	included

 z Whether	the	information	provision	duty	for	consortium	participants	is	included
7. Undertakings	

by	Both	Parties  z Whether	a	provision	on	the	sincere	performance	of	duties	exists

8.

Term	and	
Termination

 z Conditions	based	on	which	termination	of	contract	is	established
 z Written	notice	of	contract	termination	following	the	breach	of	contract
 z Whether	 the	 authorization	 of	 continuous	 access	 and	 the	 scope	 of	 access	 after	 the	
expiration	of	agreement	are	specified

 z Whether	the	terms	regarding	renewal	of	agreement	are	included	
9.

Warranty	and	
Liability

 z Whether	it	specifies	that	the	subscribed	journal	guarantees	that	the	journal	does	not	
violate	proprietary	rights	such	as	a	copyright

 z Measures	for	a	case	when	the	publisher	violates	the	warranty
10.

General

 z Whether	a	provision	regarding	the	transfer	of	agreement	exists
 z Whether	the	jurisdiction	is	specified
 z Whether	a	case	of	breach	of	agreement	due	to	natural	disasters	is	specified	
 z Whether	other	provisions	essential	for	the	agreement	are	specified	

11. Use	of	an	
Expert	to	
Resolve	
Disputes

-	

12. Provision	of	
Full	texts	for	
Dark	Archiving

 z Whether	the	definition	of	Dark	Archiving	is	included	
 z Whether	the	use	of	the	dark-archived	source	text	is	authorized	
 z Whether	the	format	and	method	delivered	for	dark	archiving	are	specified

13. Appendix  z List	of	participating	institutions,	IPs,	and	journals	
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ABSTRACT

This	 study	 was	 attempted	 to	 identify	 the	 influence	 of	 stress	 factors	 among	 consultants	 on	 consulting	
performance	amid	growing	importance	of	the	role	of	a	consultant	as	a	contributor	to	innovation	and	connection	
for	customer	in	this	fourth	industrial	revolution	age	emphasizing	innovation	and	connection.	To	identify	the	
influence	of	stress	factors	among	consultants	on	consulting	performance,	consultants	who	had	experience	
in	performing	a	consulting	project	were	selected,	and	a	survey	was	carried	out	for	about	two	months	from	
July	2017.	And	175	copies	were	collected	and	174	questionnaires	excluding	the	questionnaires	with	missing	
values	were	used.	For	data	processing	in	this	study,	SPSS(ver.	22)	and	AMOS(ver.	22)	were	used	as	statistical	
programs.	The	empirical	results	showed	that	the	problem	solving	as	a	stress	factor	among	consultants	had	a	
positive	influence	on	job	satisfaction	and	also	had	a	positive	influence	on	consulting	performance,	and	job	
satisfaction	had	a	positive	influence	on	consulting	performance.	On	the	other	hand,	work	burden	also	as	a	
stress	factor	among	consultants	did	not	have	a	significant	influence	on	job	satisfaction	and	also	did	not	have	
a	significant	influence	on	consulting	performance.	This	suggests	that	customer’s	certitude	and	confidence	
that	a	problem	will	or	can	be	solved	has	a	direct	influence	on	job	satisfaction	or	consulting	performance	in	
consultants	as	contributors	to	innovation	and	connection	for	customer	in	the	fourth	industrial	revolution.	On	
the	other	hand,	it	is	suggested	that	the	work	burden	of	a	consultant	as	an	occupation	is	not	directly	related	
to	job	satisfaction	or	consulting	performance.	This	study	is	significant	in	that	it	provides	useful	suggestions	
for	developing	domestic	consulting	industry	and	enhancing	global	competitiveness	of	domestic	enterprises	
by	 strengthening	 the	 competitiveness	 of	 consultants	 by	 controlling	 stress	 factors	 while	 recognizing	 the	
importance	of	the	role	of	a	consultant	in	the	fourth	industrial	revolution	age.

Keywords: job stress among consultants, work burden, problem solving, job satisfaction, consulting 
performance.
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INTRODUCTION

The	field	that	is	now	actively	discussed	in	the	global	
academia	 and	 business	 area	 is	 the	 fourth	 industrial	
revolution.	Davos(2016)	ushered	in	the	fourth	industrial	
revolution	age,	saying	that	“everything	is	connected	and	
evolved	into	a	more	intelligent	society,”	and	predicted	that	

there	would	be	many	changes	in	every	corner	of	our	society	
from	production	at	a	supply	place,	distribution	channel,	
customer’s	 lifestyle	 to	 consuming	 pattern.	 This	 change	
that	 is	 defined	 as	 superconnection,	 superintelligence,	 or	
superconvergence	 can’t	 avoid	 the	 fundamental	 changes	
in	models	of	a	business	that	is	enjoyed	regardless	of	the	
businesses	 engaged	 in	 by	 enterprises	 as	 it	 destroys	 the	
industrial	barriers.	Our	enterprises	need	 to	make	efforts	
to	take	advantage	of	this	change	as	a	new	opportunity	and	
now	have	to	prepare	thoroughly	from	now	on	to	win	in	the	
future	limitless	competition1.

The	 government	 announced	 budget	 plans	 for	 the	
year	of	2018	on	Aug.	29,	2017.	 In	an	effort	 to	expand	
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investment	 on	 technical	 development	 for	 preemptive	
response	 to	 the	 fourth	 industrial	 revolution,	 the	
government	made	an	appropriation	of	1.5	trillion	won,	
an	increase	of	300	billion	won	in	budget	compared	with	
the	previous	year.

As	the	stress	factor	of	a	consultant	as	an	intellectual	
worker	 has	 emerged	 as	 an	 important	 issue	 with	 the	
recent	 intensifying	 competition	 and	 poor	 environment	
in	 domestic	 consulting	 market,	 the	 necessity	 for	
conducting	a	study	on	the	important	influence	of	stress	
factors	 on	 consulting	 performance	 in	 consultants,	
subjects	of	consulting	has	arisen.	Accordingly,	this	study	
aims	to	identify	various	influence	factors	on	consulting	
comprehensively	 and	 provide	 more	 substantial	
and	 effective	 alternatives	 to	 improving	 consulting	
performance.

MATERIALS AND METHOD

 A. Theoretical Background
 a. What is Job Stress?
	 	The	definition	of	 job	stress	 in	other	fields	 that	

have	already	been	studied	is	presented	in	table	1.

Table  Ⅰ: Definition of job stress

Researcher 
(year) Description

Selye	(1976) Common	physical	response	to	
environmental	stimuli2.

McGrath	
(1978)

Includes	interaction	between	
individual	and	environment,	occurs	
when	an	individual’s	behavior	
opportunity	and	demands	are	

restricted3.

Schuler	(1980)

Interaction	with	individual	
peculiarities	from	person-

environment	fit	or	individual	role	
perspective	and		sources	of	stress	in	

working	environment4.

Humphrey	
(1998)

Induces	employees	to	non-adaptive	
lifestyle,	occurs	when	person-

environment	conformance	level	is	
low5.

 b. Job Stress Factors:	Job	stress	has	emerged	as	
a	serious	problem	in	modern	organizations	as	
it	 becomes	 more	 intensified	 and	 complicated	
in	 line	 with	 the	 industrial	 sophistication	 and	
acceleration	 and	 changes	 in	 job	 environment.	

Accordingly,	 the	 job	 stress	 factors	 that	 have	
already	been	studied	can	be	classified	as	shown	
in	table	26.

Table Ⅱ: Job stress factors

Class Description

Physical	
environment

Measures	environmental	factors	
not	psychosocial	factors	among	
environmental	factors	that	may	
cause	job	stress	that	is	exposed	to	
workers,	for	example	air	pollution,	
risk	of	working	method,	physical	

burden,	etc.

Job	demand

Measures	the	degree	of	job	
burden,	for	example	time	pressure,	

disruptive	events,		increased	
workload,	responsibility,	excessive	
job	burden,	work-family	conflict,	

multifunctional	work

Lack	of	job	
autonomy

Measures	decision-making	authority	
related	to	job	and	job	discretion,	
for	example	technical	discretion,	
unpredicted	job,	technological	
autonomy,	work	performance	

authority

Relation	
conflict

Measures	interpersonal	relations	
including	lack	of	assistance	or	

support	by	supervisors	and	colleagues	
at	workplaces,	for	example	

colleague’s	support,	supervisor’s	
support,	and	overall	support

Job	insecurity

Measures	occupation	or	job	
stability,	for	example	instability	in	
employment	opportunity	and	overall	

employment

Organizational	
system

Organizational	strategy	and	
operation	system,	organizational	
resources,	conflict	within	an	

organization,	lack	of	reasonable	
communication,	position	incongruity

Improper	
compensation

Measures	if	any	expected	job	
compensation	is	appropriate,	for	
example	expectation	incongruity,	
monetary	reward,	respect,	internal	
motive,	expected	reward,	and	
opportunity	for	professional	

development

Workplace	
culture

Korean-style	collectivism	culture	(get-
together,	drinking	culture)	different	
from	western-style	rationalistic	

workplace	culture,	job	conflict,	lack	
of	reasonable	communication	system,		

gender	discrimination
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 c. Job Stress Factors among Consultant:	A	study	
was	attempted	to	identify	the	sources	of	job	stress	
among	 consultants	 who	 worked	 in	 consulting	
industry	and	carried	out	a	study	on	the	instruments	
to	measure	consultant	stress.	To	classify	job	stress	
factors	among	consultants,	two	analytical	methods	
such	as	exploratory	factor	analysis	and	confirmatory	
factor	analysis	were	conducted.	As	a	result,	it	was	
found	that	job	stress	factor	could	be	classified	into	
six	 sub-factors:	 expected	 reward,	 employment	
security,	 job	 burden,	 problem	 solving,	 personal	
competence,	 and	 consulting	 characteristics.	 Such	
factors	were	 found	 to	be	 associated	with	varying	
situations	 that	 consultants	 might	 encounter	
during	 actual	 consulting	 work.	 The	 number	 of	
measuring	 instruments	 drawn	 is	 7	 from	expected	
reward,	 5	 from	 employment	 security,	 4	 from	 job	
burden,	3	from	problem	solving,	2	from	personal	
competence,	and	2	from	consulting	characteristics	
as	questionnaire	items:	23	in	total7.

 d. Job Burden:	 Initially,	 stress	 was	 considered	 as	
pressure	from	environment	and	later	as	tension	and	
fatigue	 in	humans.	The	 recent	general	definition	
of	stress	is	a	psychological	and	physical	state	that	
occurs	 when	 personal	 resources	 aren’t	 enough	
to	cope	with	 the	 requirements	and	pressure	of	 a	
situation	under	interaction	between	situation	and	
person.	 Stress	 is	 caused	 by	 time-limited	 events	
such	as	pressure	from	investigation	and	closing	of	
a	business	or	present	progressive	situations	such	as	
needs	of	family	and	long	journey	for	commuting8. 
At	 a	 workplace,	 personal	 stress	 factors	 include	
work	burden,	business	hour,	physical	stress,	role	
in	 the	 organization,	 career	 development,	 and	
social	stress9.

 e. Problem Solving:	 Stress	 among	 intelligent	
workers	 occurs	 easily	 in	 ordinary	 working	
environment	 and	 the	 situations	 that	 may	 cause	
stress	 include	 the	 situations	 that	 can’t	 be	
predicted,	 can’t	 be	 controlled,	 are	 uncertain,	
ambiguous,	 or	 unfamiliar,	 or	 include	 collision,	
loss,	or	performance	expectancy4.The	factors	that	
cause	 tension	 to	 intelligent	 workers	 include	 too	
much	work	and	a	variety	of	tasks,	confusion	and	
disruption,	failure	in	result	derivation,	ambiguous	
demands	 and	vague	 framework,	 unpredictability	
and	 instability,	 and	 competition	 between	
colleagues10.

 f. Job Satisfaction:	 Organizational	 members	 can	
be	 either	 positive	 or	 negative	 depending	 on	 their	
satisfaction	 with	 the	 job	 that	 they	 had	 done	 and	
this	can	be	seen	as	a	factor	 that	has	an	important	
influence	on	organizational	performance11.	For	job	
satisfaction	as	an	evaluation	standard	for	measuring	
the	 effectiveness	 of	 organization,	 Hoppock	
defines	 job	 satisfaction	 as	 a	 combined	 state	 of	
psychological,	 physiological,	 and	 environmental	
situations	 among	 organizational	 members12	 and	
Smith	 defines	 job	 satisfaction	 as	 an	 attitude	 that	
is	determined	in	 the	sum	of	all	 feelings	 that	each	
individual	experiences	in	relation	to	his/her	duty	or	
in	a	balanced	state	of	liking	and	hating13.	Park	and	
Lee	asserted	that	job	satisfaction	is	a	thing	that	can	
be	measured	by	members	about	 the	category	that	
is	felt	good	or	bad	while	performing	duties	and	the	
degree	of	satisfaction	that	is	felt	in	relation	to	the	
recognized	experience14.

 g. Consulting Performance:	Shapiro	et	al.	claimed	
in	 their	 study	 on	 how	 to	 maximize	 consulting	
performance	 between	 customer	 and	 consultant	
that	 to	maximize	 the	 performance	 of	 consulting	
project,	an	appropriate	methodology	that	is	helpful	
should	 be	 adopted	 from	 customer’s	 perspective	
by	 considering	 price	 or	 profit	 or	 cost	 and	
consulting	 performance	 can	 appear	 significantly	
only	 if	 actual	 work-site	 workers	 as	 well	 as	 top	
management	 participate	 in	 consulting	 project15. 
Appelbaum	and	Steed	empirically	analyzed	 in	a	
study	on	key	successful	factors	in	the	relationship	
between	 customer	 and	 consulting	 targeting	
employees	 working	 at	 telecommunications	
companies	 in	Northern	 Europe	 that	 consultant’s	
expertise,	consultant’s	understanding	of	customer	
in	a	desperate	situation,	clarity	in	project	results,	
solvability	 of	 a	 new	 problem	 through	 project,	
and	 cooperation	 with	 consultant’s	 project	 team	
are	 statistically	 and	 significantly,	 positively	
associated	 with	 the	 success	 of	 management	
consulting	project16.

 A. Proposed Work

 a. Research Model:	To	identify	the	influence	of	
stress	factors	among	consultants	on	consulting	
performance,	 this	 study	 used	 the	 research	
model	as	shown	in	figure	1.
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Fig. 1: Research Model
 b. Research Hypotheses:	To	look	at	the	preceding	

studies,	work	burden	had	a	negative	influence	
on	 job	 satisfaction17,	 problem	 solving	 had	 a	
positive	 influence	 on	 job	 satisfaction18,	 work	
burden	had	a	negative	influence	on	consulting	
performance19	 and	 problem	 solving	 had	 a	
positive	influence	on	consulting	performance20,	
and	job	satisfaction	had	a	positive	influence	on	
consulting	performance17.

	 	Based	 on	 the	 past	 studies	 mentioned	 above,	
following	 hypotheses	 are	 formulated	 to	
identify	 the	 influence	of	 stress	 factors	 among	
consultants	on	consulting	performance.

	 	H1:	The	work	burden	as	a	stress	factor	among	
consultants	will	have	a	negative	effect	on	 job	
satisfaction.

	 	H2:	The	work	burden	as	a	stress	factor	among	
consultants	 will	 have	 a	 negative	 effect	 on	
consulting	performance.

	 	H3:	 The	 problem	 solving	 as	 a	 stress	 factor	
among	consultants	will	 have	 a	positive	 effect	
on	job	satisfaction.

	 	H4:	 The	 problem	 solving	 as	 a	 stress	 factor	
among	consultants	will	 have	 a	positive	 effect	
on	consulting	performance.

	 	H5:	 The	 job	 satisfaction	 as	 a	 stress	 factor	
among	consultants	will	 have	 a	positive	 effect	
on	consulting	performance.

 c. Research Methods
 c. a. Population and Sample Characteristics: 

To	 identify	 the	 influence	 of	 stress	 factors	
among	consultants	on	consulting	performance,	
consultants	who	had	experience	 in	performing	
a	consulting	project	were	selected,	and	a	survey	
was	carried	out	for	about	two	months	from	July	

2017.	And	175	copies	were	 collected	 and	174	
questionnaires	excluding	the	questionnaires	with	
missing	values	were	used.	For	data	processing	
in	this	study,	SPSS(ver.	22)	and	AMOS(ver.	22)	
were	used	as	statistical	programs.

 c. b. Measurement and Operational Definition of 
Variables:	Based	on	the	recently	developed	job	
stress	 measurement	 tool	 for	 consultants7	 and	
the	 previous	 studies	 mentioned	 below,	 survey	
questionnaire	was	made	to	be	composed	of	14	
questions	in	total.	In	scoring	the	variable	related	
survey	 questionnaire	 items,	 on	 a	 5-point	 scale	
point	 1	means	 ‘It	 is	 not	 at	 all’	 and	point	 5	 ‘It	
is	very	so’.	The	work	burden	as	a	stress	factor	
among	consultants	was	made	to	be	composed	of	
four	questions	by	 referring	 the	 items	provided	
by	 Chang7,	 Portman21,	 Chang	 et	 al.6,	 Yoo19,	
Kwan22,	 and	 Jo17.	 The	 problem	 solving	 as	 a	
stress	factor	among	consultants	was	constituted	
by	 three	 questions	 referring	 to	 the	 items	
presented	 by	 Chang7,	 Williams	 and	 Cooper23,	
June	 and	 Choi24,	 Kim18,	 and	 Park25.	 The	 job	
satisfaction	as	a	 factor	among	consultants	was	
constituted	 by	 three	 questions	 referring	 to	 the	
items	 presented	 by	Chang7,	Humboldt	 et	 al.26,	
June	 and	 Choi24,	 Jung11,	 and	 Jo17.	 Finally	 the	
consulting	performance	was	constituted	by	one	
question	 referring	 to	 the	 items	 presented	 by	
Levin	and	Cross27,	Bae28,	and	Choi29.

RESULTS AND DISCUSSION

 A. Data Collection: In	 this	 study,	 the	 general	
characteristics	 of	 this	 study	 were	 as	 follows.	
When	it	comes	to	age,	40~49	years	occupied	the	
largest	percentage	of	45.4%,	and	when	it	comes	to	
education,	master	occupied	the	largest	percentage	
of	58.0%.	In	the	career,	the	consultants	who	had	
been	working	for	3~4	years	occupied	the	highest	
percentage	of	30.5%.

 B. Validity and Reliability Analysis: Prior	 to	
hypothesis	 testing,	 validity	 and	 reliability	 were	
analyzed.	 In	 the	 first	 place,	 exploratory	 factor	
analysis	 was	 conducted	 to	 check	 the	 validity.	
To	 simplify	 factor	 extraction	 and	 factor	 loading,	
principle	component	analysis	and	Varimax	rotation	
were	 selected	 and	 used	 and	 these	 methods	 were	
based	on	eigenvalue	1.0	or	higher	and	factor	loading	
0.4	or	higher.	Four	variables	were	extracted	like	the	



Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9         623      

theoretical	structure	 in	 the	preceding	studies.	The	
variables	 were	 named	 as	 work	 burden,	 problem	
solving,	 job	 satisfaction,	 consulting	 performance.	
And	 for	 each	 variable,	 reliability	 analysis	 was	
conducted.	 As	 a	 result	 of	 this	 reliability,	 it	 was	
found	 that	 there	 were	 no	 factors	 that	 inhibited	
the	 confidence	 level	 and	 so	 all	 items	 were	 used	
for	 analysis.	 As	 Cronbach’α	 for	 each	 variable	
was	 distributed	 within	 the	 range	 of	 .668-.904,	 it	
appeared	that	confidence	level	(Cronbach’α	>	0.6)	
was	satisfiable	as	shown	in	table	3.

Table Ⅲ: Exploratory Factor Analysis and 
Reliability Test

MV WB PS JS CP Cα

WB1
WB2
WB3
WB4

.613

.767

.568

.690

.668

PS1
PS2
PS3

.722

.671

.737
.692

JS1
JS2
JS3

.902

.899

.893
.904

CP1
CP2
CP3
CP4

.811

.711

.660

.729

.797

EV
V%
AV%

1.875
13.390
13.390

2.208
15.769
29.159

2.680
19.144
48.303

2.556
18.259
66.562

Ref.1)	WB	:	Work	Burden
Ref.2)	PS	:	Problem	Solving
Ref.3)	JS	:	Job	Satisfaction
Ref.4)	CP	:	Consulting	Performance
Ref.5)	Cα	:	Cronbach’α
Ref.6)	EV	:	Eigen	Value
Ref.7)	V%	:	Variance	%
Ref.8)	AV%	:	Accumulation	Variance	%

 C. Measurement Model Analysis: To	 test	 the	
goodness-of-fit	 and	 validity	 and	 reliability	 of	
measurement	 models,	 measurement	 model	
analysis	was	conducted.	To	generate	the	goodness-
of-fit	presented	in	the	final	questions,	removal	was	
executed	based	on	SMC	value,	the	degree	that	the	

measurement	value	accounted	for	the	latent	value.	
As	 a	 result	 of	 this	 analysis,	 it	 was	 found	 that	 t	
value	from	the	relational	estimation	between	latent	
variable	and	measurement	value	exceeded	1.965,	
which	 suggested	 that	 latent	 variables	 accounted	
for	variation	 in	 the	measurement	variables	well.	
Also,	CMIN/DF	was	1.533,	GFI	.923,	AGFI	.886,	
IFI	 .960,	 TLI	 .948,	 CFI	 .959,	 RMR	 .030,	 and	
RMSEA	.056,	which	suggested	that	measurement	
model	was	appropriated	as	shown	in	Table	4.

Table Ⅳ: Goodness of Fit of Measurement Model

Measure SLFV SE Tvalue p CR AVE

WB1
WB2
WB3
WB4

1
2
3
4

.604

.426

.831

.398

-
.176
.214
.163

-
4.586
6.529
4.327

-
***
***
***

.847 .602

PS1
PS2
PS3

1
2
3

.609

.699

.659

-
.203
.209

-
6.576
6.363

-
***
***

.879 .707

JS1
JS2
JS3

1
2
3

.867

.872

.875

-
.073
.069

-
14.363
14.415

-
***
***

.845 .847

CP1
CP2
CP3
CP4

1
2
3
4

.957

.680

.608

.646

-
.077
.078
.074

-
10.110
8.752
9.449

-
***
***
***

.970 .759

Goodness	of	fit	
of	measurement	

model

Chi-Square=108.856,	df=71	
p=.003,	CMIN/DF=1.533,	
RMR=.030,	GFI=.923,	

AGFI=.886,	IFI=.960,	TLI=.948
CFI=.959,	RMSEA=.056

Ref.1)	SLFV	:	Standardized	Loading	Factor	Values
Ref.2)	SE	:	Standard	Error
Ref.3)	CR	:	Critical	Ratio
Ref.4)	AVE	:	Average	Variance	Extracted
Ref.5)	SMC	:	Squared	Multiple	Correlation

 D. Research Model Analysis and the Results of 
Hypothesis Testing: To	 evaluate	 our	 research	
model,	we	tested	its	goodness	of	fit	as	a	structural	
equation	model.	The	results	of	the	path	coefficient	
analysis	 for	 specific	 hypothesis	 testing	 after	
the	 research	model	was	 found	 to	 be	 appropriate	
are	shown	 in	figure	2.	 It	appeared	 that	 the	work	
burden	 did	 not	 have	 a	 significant	 influence	 on	
job	 satisfaction(standardized	 coefficient	 β=-
.233,	P=.161),	and	also	did	not	have	a	significant	
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influence	on	consulting	performance(standardized	
coefficient	 β=.048,	 P=.731).	 On	 the	 other	 hand,	
problem	solving	had	a	positive	 influence	on	 job	
satisfaction(standardized	 coefficient	 β=.368,	
P=.035),	 and	 also	 had	 a	 positive	 influence	 on	
consulting	 performance(standardized	 coefficient	
β=.611,	 P=.000).	 Finally	 job	 satisfaction	 had	 a	
positive	 influence	 on	 consulting	 performance	
(standardized	coefficient	β=.207,	P=.006)

Fig. 2. The Structural Path

Finally,	 the	 results	 of	 hypothesis	 testing	 on	 the	
influence	 of	 stress	 factors	 among	 consultants	 on	
consulting	performance	were	as	follows.

H1:	The	work	burden	as	a	stress	factor	among	consultants	
will	have	a	negative	effect	on	job	satisfaction.	[Reject]

H2:	The	work	burden	as	a	stress	factor	among	consultants	
will	have	a	negative	effect	on	consulting	performance.	
[Reject]

H3:	 The	 problem	 solving	 as	 a	 stress	 factor	 among	
consultants	will	have	a	positive	effect	on	job	satisfaction.	
[Accept]

H4:	 The	 problem	 solving	 as	 a	 stress	 factor	 among	
consultants	 will	 have	 a	 positive	 effect	 on	 consulting	
performance.	[Accept]

H5:	 The	 job	 satisfaction	 as	 a	 stress	 factor	 among	
consultants	 will	 have	 a	 positive	 effect	 on	 consulting	
performance.	[Accept]

CONCLUSION

 A. Study Results and Implications: This	 study	
was	attempted	 to	 identify	 the	 influence	of	 stress	
factors	on	consulting	performance	in	consultants	
by	 the	medium	 of	 job	 satisfaction	 based	 on	 the	

factors	 that	 measure	 job	 stress	 of	 a	 consultant	
as	 an	 occupation,	 starting	with	 the	 need	 to	 take	
interests	in	stress	factors	of	a	consultant,	although	
the	 existing	 studies	 on	 consulting	 were	 largely	
focused	on	competency	factors	of	a	consultant.	As	
a	result,	it	was	found	that	work	burden	as	a	stress	
factor	 of	 a	 consultant	 did	 not	 have	 a	 significant	
influence	on	job	satisfaction	and	also	did	not	have	
a	significant	influence	on	consulting	performance.	
On	the	other	hand,	problem	solving	had	a	positive	
influence	 on	 job	 satisfaction	 and	 also	 had	 a	
positive	 influence	on	consulting	performance.	In	
addition,	 job	 satisfaction	 as	 a	 stress	 factor	 of	 a	
consultant	was	found	to	have	a	positive	influence	
on	 consulting	 performance.	 This	 suggests	 that	
customer’s	certitude	and	confidence	that	a	problem	
will	 or	 can	 be	 solved	 has	 a	 direct	 influence	 on	
job	 satisfaction	 or	 consulting	 performance	 in	
consultants	 as	 contributors	 to	 innovation	 in	 the	
fourth	industrial	revolution.	On	the	other	hand,	it	
is	suggested	that	the	work	burden	of	a	consultant	
as	 an	 occupation	 is	 not	 directly	 related	 to	 job	
satisfaction	or	consulting	performance.

 B. Limitations of Study and Future Directions: 
This	study	has	the	following	limitations	although	
it	 is	 significant	 in	 that	 it	 conducted	 a	 positive	
verification	of	the	factors	that	could	measure	job	
stress	of	 a	 consultant	 substantially	 in	 relation	 to	
consulting	 performance.	 It	 could	 not	 verify	 the	
difference	in	area	of	expertise	because	it	did	not	
carry	out	studies	on	different	fields	of	consulting	
and	lacked	investigations	on	consultants	who	were	
targeting	 independent	 medium	 sized	 operators	
and	 conglomerates	 because	 it	 largely	 targeted	
micro-enterprises	 and	 small	 and	 medium	 sized	
businesses	 as	 major	 customers.	 Thus	 there	 is	 a	
need	to	conduct	more	various	researches.

Ethical Clearance:	Taken	from	Hansung	university

Source of Funding:	 This	 research	 was	 financially	
supported	by	Hansung	university.

Conflict of Interest:	Nil

REFERENCES

 1.	Kim	 DG.	 Impact	 of	 an	 IT	 Convergence	
Innovation	 on	 Business	 Performance:	 Focused	
on	 the	Companies	Applying	 Interdisciplinary	 IT	
Convergence	Innovations	of	Their	Organizations.	
PhD.	Dissertation.	2017.	Korea	University.



Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9         625      

	 2.	Selye	H.	The	Stress	of	Life.	1976;	2nd	ed.	New	
York,	Mcgraw-Hill

	 3.	McGrath	JE.	Stress	and	Behavior	in	organizations	
in	 Handbook	 of	 Industrial	 and	 Organizational	
Psychology	de.	1978;	1352-3157.	Dunnett.

	 4.	Schuler	RS.	Definition	 and	 conceptualization	 of	
stress	 in	 organizations.	 Organizational	 Behavior	
and	Human	 Performance.	 1980	Vol.25;	 Issue	 2:	
184-215.

	 5.	Humphrey	JH.	Job	Stress.	Allyn	and	Bacon.	1998.	
Boston.

	 6.	Chang	 SJ	 et	 al.	 Developing	 an	 Occupational	
Stress	 Scale	 for	 Korean	 Employees.	 Korean	 J	
Occup	Environ	Med.	2005;	17(4):	297-317.

	 7.	Chang	 BM,	 Exploratory	 Studies	 on	 the	
Development	of	Job	Stress	measurement	tool	for	
workers	in	Consulting	Industry.	PhD.	Dissertation.	
2017.	Hansung	University.

	 8.	Michie	 S.	 Causes	 and	Management	 of	 Stress	 at	
Work.	Occupational	and	Environmental	Medicine.	
2002;	59(1):	67-72.

	 9.	Hewstone	 M,	 Fincham	 FD	 and	 Foster	 J.	
Psychology.	BPS	Blackwell.	2005.	Malden	MA.

	 10.	Mogensen	M,	Andersen	V	and	Ipsen	C.	Ambiguity,	
identity	 construction	 and	 stress	 amongst	
knowledge	workers:	developing	collective	coping	
strategies	through	negotiations	of	meaning.	2008.	
In	 International	 Conference	 on	 Organizational	
Learning:	Knowledge	and	Capabilities.

	 11.	Jung	TY.	Effects	of	Job	Stress	on	Organizational	
effectiveness,	Customer	Orientation	and	Turnover	
Intent	for	flight	attendants:	The	comparative	study	
of	 Domestic	 full	 service	 carrier,	 Domestic	 low	
cost	 carrier,	 foreign	Airlines.	 PhD.	Dissertation.	
2015.	Kyonggi	Univiersity.

	 12.	Hoppock	 R.	 Job	 Satisfaction.	 1935.	 NY	 John	
Wiley	&	Sons.

	 13.	Smith	 HC.	 Psychology	 of	 Industrial	 Behavior.	
1955.	NY	McGraw-Hill.

	 14.	Park	 JK	 and	Lee	 JY.	A	 study	 on	 the	 airline	 job	
satisfaction	 and	 propensity	 to	 Turnover	 Intent.	
Journal	 of	 the	Aviation	Management	 Society	 of	
Korea.	2009	Vol.7;	No.4:	55-72.

	 15.	Shapiro	EC,	Eccles	RG	and	Soske	TL.	Consulting:	
Has	 the	 Solution	 Become	 Part	 of	 the	 Problem?.	
Sloan	Management	Review.	1993;	Summer:	89-95.

	 16.	Appelbaum	SH	and	Steed	AJ.	The	Critical	Success	
Factors	 in	 the	 Client-consulting	 Relationship.	
Journal	 of	 Management	 Development.	 2005;	
24(1):	68-93.

	 17.	Jo	JH.	The	Effects	of	Social	Enterprise	CEO’s	Job	
Stress	on	Business	Performance:	The	Modulation	
Effect	of	Social	Support	and	Government	Support	
System.	PhD.	Dissertation.	2017.	Hoseo	University.

	 18.	Kim	YG.	A	study	on	Influences	of	Social	Workers’	
Job	 stress	 and	 Self-efficacy	 upon	 Organization	
effectiveness.	Ph.D.	Dissertation.	2014.	Dongguk	
University.

	 19.	Yoo	 HS.	 The	 Impact	 of	 Work	 Stress	 of	 Social	
Welfare	 Officials	 on	 Their	 Work	 Performance.	
PhD.	Dissertation.	2011.	Baekseok	University.

	 20.	Hong	 SN.	 Hotel	 Employee’s	 Perceived	 Under-
employment,	 Job	 stresses,	 Self-efficacy,	
Job	 satisfaction	 and	 Job	 performance.	 PhD.	
Dissertation.	2015.	Kyunghee	University.

	 21.	Portman	 SK.	 Consultation	 Stressors	 and	 Stress	
Management.	 The	 American	 Psychological	
Association.	 1985	 August;	 93rd:	 23-27.	 Los	
Angeles,	CA.

	 22.	Kwan	 HS.	 The	 Influence	 of	 Organizational	
Stress	 Factors	 on	 Organizational	 Commitment	
and	 Turnover	 Intention	 among	 Social	 Workers	
in	 Child	 Welfare	 Facilities:	 Focusing	 on	 the	
Mediating	Effect	of	Burnout	and	the	Moderating	
Effect	of	Servant	Leadership.	Ph.D.	Dissertation.	
2014.	Cheongju	Univesity.

	 23.	Williams	 S	 and	 Cooper	 CL.	 Measuring	
occupational	stress:	development	of	 the	pressure	
management	 indicator.	 Journal	 of	 occupational	
health	psychology.	1998;	3(4):	306-321.

	 24.	June	KJ	and	Choi	ES.	Reliability	and	Validity	of	
the	 Korean	 Version	 of	 the	 Copenhagen	 Psyco-
social	 Questionnaire	 Scale.	 Korean	 J	 Occup	
Health	Nurs.	2013	Vol.22;	No.1:	1-12.

	 25.	Park	 JJ.	 The	 impact	 of	 Job	 Stress	 on	 Burnout	
among	 Public	 Social	 Workers	 in	 South	 Korea:	
The	 Moderating	 Effect	 of	 Coping	 Style.	 Ph.D.	
Dissertation.	2015.	Inje	University.



     626      Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9

	 26.	Humboldt	 S,	 Leal	 I,	 Laneiro	 T	 and	 Tavares	 P.	
Examining	occupational	 stress,	 sources	of	 stress	
and	 stress	 management	 strategies	 through	 the	
eyes	 of	 management	 consultants:	 A	 multiple	
correspondence	 analysis	 for	 latent	 constructs.	
Stress	and	Health.	2013;	29(5):	410-420.

	 27.	Levin	 DZ	 and	 Cross	 R.	 The	 Strength	 of	Weak	
Ties	You	can	Trust:	The	Mediating	Role	of	Trust	
in	 Effective	 Knowledge	 Transfer.	 Management	
Science.	2004;	50(11):	1477-1491.

	 28.	Bae	 YS.	 An	 Empirical	 Study	 of	 the	 Effects	 of	
Consultant	 Competency	 on	 the	 Performance	
of	 Management	 Consulting:	 Focusing	 on	 the	
Moderating	 Effects	 of	 the	 Characteristics	
of	 Consulting	 Firm	 and	 Client	 Firm.	 PhD.	
Dissertation.	2013.	Dankook	University.

	 29.	Choi	CH.	A	Study	on	the	Effects	of	Ties	between	
Clients	 and	 Consultants	 on	 Consulting	 Project	
Performance	 in	 the	 Small	 and	 Medium	 Sized	
Enterprises.	 PhD.	 Dissertation.	 2014.	 	 Hansung	
University.



The Influence of Support Activities on Long-Term Orientation 
in the Relationship between Manufacturer and Strategic 

Account

Hae-Soo Pyun

Professor, Department of Business and Administration, Namseoul University, Korea

ABSTRACT

This	research	will	provide	 theoretical	and	managerial	 implications	by	analyzing	the	 influence	of	support	
activities	 on	 long-term	 orientation	 in	 the	 relationship	 between	manufacturer	 and	 strategic	 account.	 The	
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INTRODUCTION

Many	manufacturers	 today	 are	 facing	 the	 demands	
of	 strong	 and	 demanding	 customers.	 Customers	 are	
maintaining	 and	 developing	 close	 relationships	 with	 a	
limited	number	of	manufacturers,	rather	than	with	multiple	
manufacturers.	 For	 companies,	 the	 relationship	 with	
strategic	accounts	is	becoming	increasingly	important1.

This	 research	 focuses	 on	 the	 relationship	 between	
manufacturers	and	strategic	accounts.	Especially,	we	will	
concentrate	on	the	support	activities	of	the	manufacturer	
for	strategic	accounts.	So,	 the	purpose	of	 this	 research	
is	 to	 provide	 theoretical	 and	 practical	 implications	 by	
analyzing	the	influence	of	support	activities	on	long-term	
orientation	in	the	relationship	between	manufacturer	and	
strategic	account.

The	support	activities	that	the	manufacturer	carries	
out	 for	 its	 strategic	 accounts	 come	 in	 various	 forms.	
The	support	that	manufacturers	make	for	their	strategic	
accounts	 necessarily	 requires	 time,	 effort,	 and	 cost.	
Nonetheless,	the	reason	for	the	manufacturer’s	support	is	
that	this	support	makes	the	relationship	with	the	account	
more	intimate	and	creates	more	profit	in	the	long	run2.

The	 formation	 of	 long-term	 relationships	 with	
accounts	 has	 become	 increasingly	 important	 in	 many	
areas	of	marketing	management.	Organizational	buying	
behavior,	 industrial	marketing,	 relationship	marketing,	
and	 service	marketing	 focus	 on	 sustained	 relationship	
management	 with	 accounts.	 Strategic	 account	
management	 also	 focuses	 on	 sustained	 relationship	
management	with	accounts3,4.

Strategic	 account	 management	 is	 an	 approach	
in	 which	 manufacturers	 focus	 on	 accounts	 by	 taking	
specific	actions	for	 the	most	 important	accounts	of	 the	
manufacturer	in	the	areas	of	marketing,	management	and	
service5.	 Strategic	 account	 management	 also	 includes	
organizational	strategies	 to	 reorganize	 the	organization	
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to	effectively	manage	key	customers	of	the	manufacturer,	
or	to	cooperate	with	departments6.	Thus,	manufacturers	
want	to	build	special	relationships	by	providing	the	most	
important	 customers	 with	 products	 and	 services	 that	
meet	their	needs7.

Strategic	 account	 support	 refers	 to	 activities	 that	 a	
manufacturer	carries	out	in	order	to	develop	a	relationship	
with	an	account1.	Types	of	support	activities	for	strategic	
accounts	 include	 product	 support,	 incentive	 support,	
service	support,	personnel	support,	 information	support,	
and	 top	 management	 support8.	 This	 research	 presents	
six	 hypotheses	 about	 the	 relationship	 between	 support	
activities	for	strategic	accounts	and	long-term	orientation.

Product	 support	 refers	 to	 activities	 that	 a	
manufacturer	carries	out	to	meet	its	strategic	accounts’	
product-related	needs.	Strategic	accounts	recognize	that	
when	a	manufacturer	carries	out	product	support	more	
frequently	 for	 its	 company,	 the	manufacturer	 places	 a	
high	value	on	the	deal	with	the	company9.

Efforts	 and	 investments	 are	 required	 for	
manufacturers	to	support	a	wide	range	of	products,	and	
these	efforts	and	investments	in	strategic	accounts	can	be	
an	expression	that	manufacturers	want	to	continue	their	
relationships9.

Also,	product	support	by	the	manufacturer	indicates	
that	 they	 are	 interested	 in	 the	 profit	 of	 the	 strategic	
account	 and	 can	 be	 perceived	 as	 a	 manufacturer’s	
sacrifice	for	the	strategic	account.

So,	 a	 high	 level	 of	 product	 support	 for	 strategic	
accounts	is	considered	as	a	strategy	to	improve	strategic	
acounts’	performance	and	 long-term	relationships	with	
strategic	 accounts10.	 This	 research	 used	 this	 logic	 to	
establish	hypothesis	1.

H1	 :	 Product	 support	 for	 strategic	 accounts	 positively	
influences	long-term	orientation	with	strategic	accounts.

The	 incentives	 that	manufacturers	provide	 to	 their	
strategic	accounts	are	generally	divided	into	push	money	
and	pull	money.	The	first	incentive,	push	money,	is	the	
financial	support	of	the	manufacturer	in	promoting	sales	
in	 relation	 to	 the	 account.	 Examples	 include	 support	
for	new	product	 launches	and	special	support	for	sales	
promotion.	Another	type	of	incentive,	pull	money,	refers	
to	 joint	advertising	or	 joint	promotions	 to	 increase	 the	
loyalty	of	end	consumers	11.

Providing	 a	 variety	 of	 incentives	 to	 accounts	 can	
increase	 the	 switching	 cost	 of	 manufacturers.	 High	
switching	costs	create	expectations	that	transactions	will	
continue	to	exist	between	each	other,	increasing	the	level	
of	mutual	commitment	and	dependence.

As	 the	 commitment	 and	 dependence	 between	 the	
manufacturer	and	their	accounts	increase,	the	long-term	
orientation	 between	 the	 two	 parties	 will	 increase12,	 13. 
This	research	used	this	logic	to	establish	hypothesis	2.

H2	:	Incentive	support	for	strategic	accounts	positively	
influences	long-term	orientation	with	strategic	accounts.

Although	 the	 product	 itself	 is	 important	 to	 the	
account,	it	is	also	important	how	the	product	is	delivered	
to	the	account.	If	a	manufacturer	provides	a	differentiated	
service	 from	 competitors	 by	 rationally	 designing	 a	
complaint	handling	system,	it	will	meet	account	needs,	
create	value,	and	increase	account’s	satisfaction	level14. 
And	such	a	high	level	of	satisfaction	of	the	customer	can	
develop	 long-term	 business	 relationship	 between	 the	
manufacturer	and	the	account15,	16.

Providing	 a	 variety	 of	 services	 to	 fulfill	 what	 a	
manufacturer	promises	allows	manufacturers	to	assume	
that	they	are	responsible,	reliable,	and	truthful.	Therefore,	
the	various	service	support	of	the	manufacturer	gives	the	
account	 the	 expectation	 that	 the	 business	 relationship	
with	 the	 manufacturer	 will	 be	 maintained	 in	 the	 long	
term17-19.

For	 example,	 when	 an	 account	 purchases	 a	
manufacturer‘s	 product,	 the	 sales	 volume	 of	 the	
product	between	the	account	and	the	manufacturer	may	
increase	because	it	provides	stability,	convenience,	and	
satisfaction.	Establishing	and	investing	diverse	facilities	
to	enhance	service	support	will	ultimately	lead	to	savings	
in	various	forms	of	costs	and	improved	relationships20. 
This	research	used	this	logic	to	establish	hypothesis	3.

H3	 :	 Service	 support	 for	 strategic	 accounts	 positively	
influences	long-term	orientation	with	strategic	accounts.

Personnel	support	can	be	defined	as	the	placement	
of	 professional	 personnel	 who	 can	 understand	 and	
manage	 the	 account.	 When	 a	 manufacturer	 places	 a	
dedicated	workforce	for	an	account,	it	becomes	possible	
to	 more	 clearly	 understand	 the	 customer’s	 business	
goals,	strategies,	and	values	to	pursue21.

When	you	understand	your	business	 partners,	 you	
will	 achieve	 common	 goals,	 create	 common	 values,	
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and	deepen	mutual	trust	and	relationships.	Professional	
manpower	 can	 reduce	 conflicts	 and	 increase	 trust	
by	 coordinating	 the	 conflict	 situations	 that	 can	
occur	 between	 the	 parties	 beforehand	 and	 adjusting	
the	 expectations	 for	 the	 other	 parties22,	 23.	 Strategic	
accounts	 want	 manufacturers	 to	 respond	 quickly	 to	
changes	 in	 end	 consumer	needs.	Expert	 personnel	 can	
promptly	 communicate	 the	 needs	 of	 these	 accounts	
to	 the	 manufacturers	 and	 speed	 up	 bilateral	 decision	
making,	which	can	have	a	positive	effect	on	transaction	
satisfaction	and	performance.

In	addition,	the	presence	of	a	professional	workforce	
plays	 a	 leading	 role	 in	 effectively	 communicating	 the	
requirements	 of	 the	 account	 to	 the	 manufacturer	 and	
drawing	 appropriate	 policies	 to	 bring	 the	 common	
interests	of	both	parties	together	24,	14.	This	research	used	
this	logic	to	establish	hypothesis	4.

H4	:	Personnel	support	for	strategic	accounts	positively	
influences	long-term	orientation	with	strategic	accounts.

Information	 support	 means	 that	 manufacturers	
provide	 their	 critical	 information	 to	 their	 accounts25. 
Information	 such	 as	 the	 market	 environment	 or	
technology	 trends	 owned	 by	 the	 manufacturer	 is	 an	
important	resource.	

When	 a	manufacturer	 shares	 this	 information,	 the	
account	 believes	 that	 the	manufacturer	 is	 interested	 in	
their	 interests,	which	 increases	 trust	 and	confidence	 in	
the	manufacturer26,	27.

It	is	important	for	manufacturers	to	provide	a	variety	
of	 technical	 and	 commercial	 information	 in	 order	 to	
improve	 their	 relationships	 with	 accounts.	 This	 sharing	
of	 information	 is	 an	 important	 factor	 in	 sustaining	 the	
relationship28.	In	addition,	sharing	meaningful	and	timely	
information	 between	 manufacturers	 and	 suppliers	 leads	
to	 high	 levels	 of	 decision	making	 through	 cooperation3. 
In	 particular,	 when	 the	 market	 environment	 changes	
dynamically,	 the	 professional	 information	 provided	 by	
the	 manufacturer	 will	 enable	 the	 account	 to	 cope	 with	
the	 environment	more	flexibly	 and	 reduce	 total	 costs	 by	
preparing	for	various	risks29.	And,	if	manufacturers	provide	
specialized	knowledge	and	information	about	products	and	
accounts,	they	can	sell	products	efficiently	based	on	such	
information	 and	 form	 long-term	 business	 relationships.	
This	research	used	this	logic	to	establish	hypothesis	5.

H5	:	Information	support	for	strategic	accounts	positively	
influences	long-term	orientation	with	strategic	accounts.

Top	 management	 support	 means	 that	 the	 CEO	
of	 the	manufacturer	 participates	with	 special	 care	 and	
effort	 for	 the	 account.	 Generally,	 the	 organization	
is	 the	 projection	 of	 top	 management.	 Therefore,	 the	
strategy	 of	 the	 organization	 reflects	 the	 characteristics	
and	 interests	 of	 the	 CEO.	 Existing	 strategic	 account	
management	 related	 literature	has	emphasized	 that	 top	
management’s	 involvement	 is	a	key	driver	of	 strategic	
account	 management	 success24.	 Chief	 executives	 are	
very	 important	 to	 pay	 attention	 to	 strategic	 account	
management	 because	 strategic	 account	management	 is	
involved	in	many	parts	of	the	company.

Top	management	plays	a	role	in	driving	the	response	
of	the	entire	organization.	When	the	top	management	of	
a	manufacturer	 is	deeply	 involved	 in	 strategic	account	
management,	 it	 can	 draw	 the	 attention	 of	 the	 top	
management	 of	 strategic	 accounts	 and	 develop	 deeper	
business	relationships.	

Therefore,	 the	more	 top	management	are	 involved	
in	 strategic	 account	 management,	 the	 better	 their	
performance	with	strategic	accounts.	This	research	used	
this	logic	to	establish	hypothesis	6.

H6	 :	 Top	 management	 support	 for	 strategic	 accounts	
positively	influences	long-term	orientation	with	strategic	
accounts.

METHOD AND RESULTS
METHOD

This	 research	 analyzes	 the	 influence	 of	 support	
activities	 on	 long-term	 orientation	 in	 the	 relationship	
between	 manufacturer	 and	 strategic	 account.	 For	 this	
purpose,	each	variables	was	measured	based	on	previous	
researches.	 All	 items	 were	 measured	 on	 a	 five	 point	
Likert	scale.

Product	support	was	measured	by	the	three	items	(We	
provide	differentiated	product	assortment;	We	provide	a	
good	margin	product;	We	provide	new	products	ahead	
of	 time).	 Incentive	 support	was	measured	by	 the	 three	
items	(We	offer	special	pricing	conditions;	We	help	them	
accelerate	their	sales	through	price	discounts;	We	offer	a	
lot	of	incentives).	

Service	support	was	measured	by	the	five	items	(We	
strive	to	supply	goods	in	a	stable	manner;	We	try	to	match	
the	 ordered	 goods	 to	 the	 requested	 time;	 We	 handle	
complaints	quickly;	We	provide	a	more	thorough	quality	
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assurance;	 We	 provide	 warranty	 period	 adjustment	
return	processing,	and	various	other	guarantees).

Personnel	 support	 was	 measured	 by	 the	 four	
items	 (There	 is	 a	 dedicated	 manpower	 to	 understand	
and	 manage	 strategic	 accounts	 well;	 There	 is	 a	 team	
dedicated	 to	 managing	 strategic	 accounts;	We	 deploy	
our	staff	more	often	when	strategic	accounts	need	it;	We	
strive	to	educate	and	train	our	employees	to	understand	
and	help	them	deal	with	strategic	accounts).	

Information	 support	 was	 measured	 by	 the	 four	
items	 (We	 provide	 strategic	 accounts	 with	 lots	 of	
information	 about	 our	 company’s	market	 strategy	 and	
market	 research;	 We	 have	 a	 lot	 of	 good	 advice	 for	
strategic	 accounts;	We	provide	 strategic	 accounts	with	
information	 on	 future	 market	 trends	 and	 technology	
trends;	We	provide	product-related	information	or	sales	
technical	information	to	strategic	accounts).	

Top	management	support	was	measured	by	the	three	
items	(We	make	the	final	decision	by	the	senior	manager	
on	 issues	 related	 to	 strategic	 accounts;	Most	 decisions	
made	 by	 strategic	 accounts	 involve	 senior	 managers;	
Our	 chief	 executive	 often	 engages	 in	 the	 business	 of	
managing	strategic	accounts).

In	this	research,	the	survey	subjects	were	selected	from	
domestic	manufacturers.	Among	domestic	manufacturers,	
we	limited	to	companies	that	maintain	business	relationships	
with	retailers	such	as	large-sized	marts,	department	stores,	
agents,	home	shopping,	and	Internet	shopping	malls.	This	
research	 collected	 data	 through	 online	 research	 and	 439	
samples	were	used	for	analysis.

RESULTS

The	reliability	and	validity	of	variables	were	tested.	
Cronbach’s	α	coefficient	was	used	to	test	the	reliability.	
The	 results	 of	 the	 analysis	 of	 each	 item	 produced	
Cronbach’s	α	coefficient	values	equal	to	or	greater	than	
0.7;	 hence,	 the	 measurements	 were	 considered	 to	 be	
carried	out	at	a	reliable	level.

Validity	indicates	the	accuracy	in	measuring	a	concept	
or	an	attribute.	This	study	measures	contents	validity	and	
discriminant	validity.	The	content	validity	is	the	extent	to	
which	the	measurement	instrument	is	actually	measuring	
the	characteristics	of	the	concept	to	be	measured	and	it	is	
evaluated	by	the	subjective	judgment	of	the	expert.

For	 this	 study,	 a	 questionnaire	 was	 created	 based	
on	 previous	 studies	 and	 an	 in-depth	 interview	 with	
an	 expert.	 In	 addition,	 interviews	 with	 hands-on	
workers	 were	 conducted	 and	 the	 content	 validity	 of	
the	questionnaire	was	ensured	with	help	from	a	current	
professor	of	marketing	and	some	doctoral	students.	Also,	
the	discriminant	validity	was	secured.

In	this	research,	we	conducted	a	correlation	analysis	
to	 examine	 the	 relationship	 between	 variables	 before	
testing	 hypotheses.	 The	 results	 of	 correlation	 analysis	
are	depicted	in	Table	1.

Table 1: Correlation Analysis Results

Pro Inc Ser Per Inf Top Lon
Pro 1
Inc .543 1
Ser .524 .555 1
Per .464 .492 .611 1
Inf .515 .635 .645 .690 1
Top .405 .386 .559 .466 .480 1
Lon .472 .418 .573 .573 .521 .520 1

This	research	tested	the	hypotheses	through	multiple	
regression	analysis.	The	results	of	the	test	are	presented	
in	Table	2.

Table 2: Hypotheses Testing Results

Hypo B SE Beta T Sig T Results
H1 .131 .045 .142 2.898 .004 Supported

H2 -.005 .047 -.005 -.097 .922 Not	
Supported

H3 .167 .050 .195 3.367 .001 Supported
H4 .219 .047 .261 4.654 .000 Supported

H5 .038 .055 .043 .692 .490 Not	
Supported

H6 .204 .046 .213 4.468 .000 Supported

CONCLUSIONS

This	 research	 focused	on	 the	 relationship	between	
manufacturers	and	strategic	accounts.	We	concentrated	
on	the	support	activities	of	the	manufacturer	for	strategic	
accounts.	This	research	attemped	to	provide	theoretical	
and	 practical	 implications	 by	 analyzing	 the	 influence	
of	 support	 activities	 on	 long-term	 orientation	 in	 the	
relationship	between	manufacturer	and	strategic	account.
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To	 this	 end,	 the	 survey	 subjects	 were	 selected	
from	 domestic	 manufacturers.	 Among	 domestic	
manufacturers,	we	 limited	 to	 companies	 that	maintain	
business	relationships	with	retailers	such	as	large-sized	
marts,	 department	 stores,	 agents,	 home	 shopping,	 and	
Internet	 shopping	 malls.	 This	 research	 collected	 data	
through	online	research	and	439	samples	were	used	for	
analysis.	 Reliability	 and	 validity	 tests	were	 conducted	
through	 the	 collected	 data,	 and	 multiple	 regression	
analysis	was	used	for	testing	the	hypotheses.

Unlike	previous	researches,	this	research	attempted	
to	 analyze	 the	 effect	 of	 support	 activities	 for	 strategic	
accounts	 on	 long-term	 orientation	 in	 the	 relationship	
between	manufacturer	 and	 strategic	 account.	 But,	 this	
research	has	various	limitations.	So,	other	factors	need	
to	 be	 condisered	 to	 better	 understand	 the	 relationship	
between	manufacturer	and	strategic	account.
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ABSTRACT

The	purposes	of	this	study	are	to	identify	and	to	examine	factors	affecting	job	satisfaction	and	organizational	
commitment	among	migrant	workers	in	Korea.	Data	are	based	on	a	survey	of	752	migrant	workers	from	
Vietnam,	the	Philippines,	Thailand,	Indonesia,	Sri	Lanka	and	Mongolia	in	Gyeonggi	Province	and	Incheon	
Metropolitan	City.	The	results	show	that	the	levels	of	job	satisfaction	and	organizational	commitment	are	
3.8	and	3.3	respectively	on	a	5-point	scale.	Nationality,	education	and	relationship	with	coworkers	appear	to	
be	the	significant	variables	affecting	the	job	satisfaction,	while	nationality,	relationship	with	coworkers	and	
job	satisfaction	have	greater	impact	on	the	organizational	commitment.	Although	there	are	mixed	views	on	
the	relationship	between	job	satisfaction	and	organizational	commitment,	the	result	of	this	study	supports	a	
dominant	view	emphasizing	a	positive	association	between	satisfaction	and	commitment.
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INTRODUCTION

The	 number	 of	 foreign	 workforce	 in	 Korea	
continuously	increased	for	the	last	25	years	and	reached	
625,000	 as	 of	 the	 end	 of	 2015,	 accounting	 for	 2.5%	
of	 total	 labor	 force	 in	Korea1.	Among	 the	workforce,	
the	 largest	population	group	 is	migrant	workers.	Their	
numbers	exceeded	270,000	in	2015,	accounting	for	44%	
of	 the	 total	 foreign	 labor	 force	 in	Korea.	Demand	 for	
migrant	 workers	 in	Korea	 is	 likely	 to	 increase	 due	 to	
the	 rapid	growth	of	 the	aging	population,	 low	fertility,	
reluctance	of	 domestic	 people	 to	 do	manual	work	 and	
the	resulting	labor	shortage2.

Although	the	volume	and	the	role	of	migrant	workers	
in	 Korea	 expanded	 significantly,	 there	 have	 been	 few	
studies	on	how	migrant	workers	in	Korea	do	their	jobs	
in	 the	 workplace	 and	 how	 they	 feel	 about	 their	 jobs	
and	workplace3.	Related	 to	 the	 views	 and	 attitudes	 of	
workers,	job	satisfaction	and	organizational	commitment	
are	the	most	commonly	used	variables	in	both	academics	

world	and	business	settings4,5.	It	is	widely	known	that	
job	 satisfaction	 and	 organizational	 commitment	 are	
significantly	related	with	worker’	turnover,	absenteeism,	
productivity,	 and	 health6,7.	 Job	 satisfaction	 and	
organizational	 commitment	 are,	 therefore,	 frequently	
measured	indicators	to	identify	experiences	and	feelings	
of	workers.	Specifically,	this	study	identifies	and	assesses	
the	factors	affecting	the	degrees	of	job	satisfaction	and	
organizational	commitment	of	migrant	workers	in	Korea.

Job	satisfaction	refers	to	mental	state	of	satisfaction	
or	dissatisfaction	within	the	individual,	having	emotional,	
cognitive,	 and	 behavioral	 dimensions8.	The	 emotional	
dimension	 refers	 to	 feelings	 individuals	 have	 about	
their	 job,	 such	 as	 boredom,	 pleasure	 and	 excitement.	
The	 cognitive	 dimension	 of	 job	 satisfaction	 implies	
perceptions	 individuals	 have	 regarding	 the	 question	
of	 whether	 their	 work	 is	 respectable,	 challenging	 and	
rewarding.	 Finally,	 the	 behavioral	 dimension	 pertains	
to	actions	people	take	with	regard	to	their	work	such	as	
tardiness,	working	hard	and	turnover.

There	 are	 several	 factors	 that	 influence	 job	
satisfaction	such	as	pay,	fringe	benefits	of	employment,	
coworkers,	 supervision,	 nature	 of	 work,	 promotion,	
operating	conditions,	and	others9.	Positive	experiences	
with	 friendly	 coworkers	 and	 supervisors,	 decent	wage	
and	 attractive	 jobs	 create	 a	 positive	 feeling	 state.	
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Negative	experiences	with	unfair	wage,	boring	jobs,	and	
disapproval	 create	 a	 negative	 feeling	 state.	 There	 has	
been	growing	interest	in	job	satisfaction	because	of	the	
fact	that	the	knowledge	of	job	satisfaction	may	enhance	
organizational	performance10.

The	most	commonly	held	views	on	organizational	
commitment	 regard	 it	 as	 a	 degree	 to	 which	 people	
commit	 to	an	organization	and	remain	continuously11. 
The	organizational	commitment	is	related	with	various	
individual	 and	 organizational	 variables.	 Regarding	 the	
individual	variables,	employee	tenure	is	correlated	with	
organizational	 commitment11.	 Employees	 are	 likely	
to	 increase	 an	 emotional	 attachment	 to	 their	 company	
as	 their	 term	 of	 employment	 becomes	 longer,	 leading	
them	 to	 remain	 the	 companies.	 Married	 employees	
tend	to	commit	more	to	their	company	than	unmarried	
employees12.	 The	 organizational	 commitment	 tends	
to	 increase	 with	 age13.	 In	 terms	 of	 organizational	
variables,	 work	 condition	 and	 supervisors’	 leadership	
style	may	affect	organizational	commitment.	Employees	
who	feel	satisfied	with	their	work	condition	and	accept	
their	manager’s	style	tend	to	like	the	organization	more	
than	those	who	do	not14.

There	 have	 been	 widespread	 researches	 on	 the	
relationship	between	job	satisfaction	and	organizational	
commitment.	Among	various	discussions,	a	predominant	
view	regards	that	job	satisfaction	affects	organizational	
commitment15.	 The	 reasoning	 behind	 this	 contention	
is	 that	 people	 who	 feel	 satisfied	 with	 their	 jobs	 will	
improve	their	commitment	to	the	organization,	resulting	
in	less	turnover	and	absenteeism16.	Evidence	reveals	a	
significant	negative	association	between	job	satisfaction	
and	employees’	intention	to	leave	their	company17.

METHODOLOGY

The	 study	 implemented	 a	 survey	 between	 March	
and	April	 2010	 among	 migrant	 workers	 in	 Gyeonggi	
Province	 and	 Incheon	 Metropolitan	 City	 (Gyeong-In	
region)	in	which	more	than	half	of	migrant	workers	in	
Korea	reside.	The	study	subject	for	the	survey	represents	
migrant	workers	from	Vietnam,	the	Philippines,	Thailand,	
Indonesia,	Sri	Lanka,	and	Mongolia.	They	account	 for	
nearly	two-thirds	of	the	migrant	workers	in	Korea.	1	The	
sample	was	drawn	by	a	multi-stage	area	cluster	sampling	
procedure.	The	resulting	sample	comprises	752	migrant	
workers,	 including	 124	 Vietnamese,	 143	 Filipinos,	
134	 Thais,	 136	 Indonesians,	 119	 Sri	 Lankans	 and	 96	
Mongolians.

The	 abovementioned	 literature	 review	 highlights	
three	 parts	 of	 variables:	 job	 satisfaction,	 organizational	
commitment	 and	 control	 variables	 affecting	 them.	 Job	
satisfaction	is	measured	with	the	Brayfield	and	Rothe	Job	
Satisfaction	Index18.	This	study	selected	three	items	from	
the	index	to	adapt	to	the	employment	situation	of	migrant	
workers.	Examples	of	questionnaire	 items	 included:	 “My	
job	is	usually	interesting	enough	to	keep	me	from	getting	
bored”;	 “I	 am	enthusiastic	 about	my	work”;	 “I	 am	 fairly	
satisfied	with	my	job”.	Respondents	were	asked	to	indicate	
the	degree	of	their	agreement	with	each	item	using	a	five-
point	Likert-type.

Organizational	 commitment	 was	 assessed	 with	
the	Organizational	 Commitment	Questionnaire	 (OCQ)	
invented	 by	Mowday,	 Steers,	 and	Porter19.	The	 study	
drew	 three	 items	 from	 the	 scale:	 “I	 think	 that	 this	
company	 is	 a	 great	 organization	 to	 work	 for”;	 “I	 am	
proud	to	tell	others	I	am	part	of	this	company”;	“I	would	
advise	a	friend	to	come	to	work	for	this	company.”	The	
respondents	 are	 instructed	 to	 indicate	 the	 degree	 to	
which	each	item	represented	their	thought	using	the	five	
Likert	scale	format.

The	 study	 includes	 several	 individual	 and	
organizational	 variables	 such	 as	 gender,	 age,	 marital	
status,	 ethnicity,	 education,	 length	 of	 stay,	 length	 of	
employment,	 income,	 working	 hours,	 relationship	
with	coworkers	and	 language	proficiency,	which	make	
an	 influence	 on	 job	 satisfaction	 and	 organizational	
commitment20.	Gender	 is	 coded	as	 a	dummy	variable	
with	 the	 values	 0	 for	 female	 and	 1	 for	 male.	Age	 is	
measured	in	years.	Marital	status	is	classified	into	three	
categories:	 single	 (including	 never	 married,	 divorced,	
widowed	 and	 separated),	 married	 and	 cohabitating.	
Ethnicity	 was	 distinguished	 by	 the	 migrant	 worker’s	
nationality.	A	 respondent’s	 education	was	measured	 in	
number	of	years	of	formal	education	completed.	Length	
of	stay	refers	to	the	period	of	time	that	migrant	workers	
lived	in	Korea.	Length	of	employment	(tenure)	refers	to	
the	period	of	time	in	which	a	respondent	worked	in	the	
current	company.	A	migrant	worker’s	income	referred	to	
average	monthly	wages.	Working	hours	were	measured	
by	an	average	weekly	hours	a	respondent	worked	at	the	
workplace.	Relationship	with	coworkers	was	measured	
with	four	questions:	“My	boss	shows	a	lot	of	concern	for	
me	on	my	job”;	“My	fellow	workers	are	cooperative	on	
my	job”;	“My	boss	cares	a	lot	about	my	well-being”;	and	
“I	often	do	things	outside	the	workplace	with	my	fellow	
workers.”	 Language	 proficiency	 was	 evaluated	 by	 a	
respondent’s	 assessment	 of	 his	 or	 her	 ability	 to	 speak	
Korean	on	a	5-point.
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FINDINGS

Table	1	shows	some	characteristics	of	respondents	
and	descriptive	statistics	of	the	variables	in	the	analysis.	
Almost	90%	of	the	migrant	workers	are	males	and	their	
mean	age	is	32	years.	Distribution	of	their	marital	status	
shows	 that	 the	 proportions	 of	 singles	 (47.1%)	 and	 the	
married	 (49.3%)	 are	 almost	 equal.	The	 distribution	 of	
nationalities	in	the	sample	ranges	from	12.8%	(Mongolia)	
to	19.0%	(the	Philippines).	The	average	length	of	formal	
schooling	 is	 11.5	 and	 their	 average	 length	 of	 stay	 in	
Korea	 is	3	years	and	9	months.	The	average	period	of	
time	a	respondent	worked	in	the	current	company	is	30	
months	 and	 the	mean	value	of	 their	monthly	wages	 is	
about	 1,351,100	won	 (equivalent	 to	 1,220	USD).	 The	
respondents	 usually	 work	 62	 hours	 per	 week	 at	 their	
workplace.	The	degree	of	migrant	workers’	relationship	
with	their	coworkers	has	a	mean	of	3.4	on	a	5-point	scale.	
The	average	level	of	their	Korean	proficiency	is	2.8	on	a	
5-point	scale,	which	is	close	to	the	response,	‘moderate.’	
As	dependent	variables,	the	levels	of	job	satisfaction	and	
organizational	commitment	are	3.8	and	3.3	respectively	
on	a	5-point	scale.

Table 1: Description of sample

Variables Mean or % 
Characteristics1

Gender (%)
Male 92.2
Female 7.8

Age	(years) 31.9	(5.61)2

Marital status (%)
Single 47.1
Married 49.3

Cohabitating 3.6

Conted…

Nationality (%)
Vietnam 16.5

The	Philippines 19.0
Thailand 17.8
Indonesia 18.1
Sri	Lanka 15.8
Mongolia 12.8

Education	(years) 11.5	(2.18)
Length	of	stay	in	Korea	(months) 45.1	(23.35)

Tenure	(months) 30.4	(19.59)
Wages	(thousand	KRW) 1,351.1	(230.12)

Working	hours 62.0	(15.61)
Relationship	with	coworkers 3.4	(.83)

Korean	proficiency 2.8	(.79)
Job	satisfaction 3.8	(.78)

Organization	commitment 3.3	(1.01)

Notes:	 1)	 The	 numbers	 for	 gender,	 marital	 status	 and	
nationality	 are	 proportions	 and	 the	 numbers	 for	 age,	
education,	length	of	stay	in	Korea,	tenure,	wages,	working	
hours,	relationship	with	coworkers,	Korean	proficiency,	
job	 satisfaction	 and	 organizational	 commitment	 are	
means	and	standard	deviations.
2)	Numbers	in	parenthesis	are	standard	deviations.

Table	2	shows	the	mean	and	standard	deviation	of	
the	 job	 satisfaction	and	organizational	commitment	by	
categorical	 variables.	An	 important	 difference	 in	 both	
the	 job	 satisfaction	 and	 organizational	 commitment	
is	 only	 found	 with	 regard	 to	 nationality.	 Filipino	 and	
Mongolian	migrants	tend	to	be	satisfied	more	with	their	
jobs	 than	other	ethnic	groups.	Filipino	and	Sri	Lankan	
workers	 show	a	 relatively	high	 level	 of	 organizational	
commitment.	Vietnamese	have	the	lowest	levels	of	job	
satisfaction	 and	 organizational	 commitment	 among	
the	ethnic	groups.	Few	differences	were	 found	 in	both	
the	 job	 satisfaction	and	organizational	commitment	by	
gender	and	marital	status.

Table 2: Job satisfaction and organizational commitment by categorical variables

Variables Job 
satisfaction1)

Statistical 
significance2)

Organizational 
commitment

Statistical 
significance

Gender
Male 3.8	(.78)

1.21
3.3	(1.01)

.87
Female 3.9	(.75) 3.5	(.94)

Marital	status
Single 3.7	(.73)

2.09
3.3	(1.01)

.28Married 3.8	(.82) 3.4	(1.01)
Cohabitating 4.0	(.73) 3.5	(.82)
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Conted…

Nationality

Vietnam 3.5	(.68)

22.65***

3.0	(.90)

7.75***

The	Philippines 4.3	(.76) 3.6	(1.12)
Thailand 3.6	(.65) 3.2	(.89)
Indonesia 3.7	(.83) 3,4	(.90)
Sri	Lanka 3.8	(.66) 3.6	(.88)
Mongolia 4.0	(.71) 3.3	(1.20)

Notes:	1)	The	numbers	for	job	satisfaction	and	organizational	commitment	represent	mean	and	standard	deviation.
2)	A	t-test	is	performed	for	gender	while	an	analysis	of	variance	(ANOVA)	for	other	variables.
*p<.05,	**p<.01,	***p<.001

Correlation	coefficients	concerning	job	satisfaction,	
organizational	commitment	and	each	continuous	variable	
are	shown	in	Table	3.	Results	reveal	that	age,	relationship	
with	coworkers	and	Korean	proficiency	were	positively	
correlated	with	job	satisfaction.	Variables	which	have	a	
positive	association	with	the	organizational	commitment	
include	 relationship	 with	 coworkers,	 wages,	 Korean	
proficiency	and	job	satisfaction;	however,	education	was	
negatively	correlated.

Table 3: Correlations between job satisfaction, 
organizational commitment and interval variables

Variables Job 
satisfaction

Organizational 
commitment

Age .12*** .07
Education -.06 -.13**

Length	of	stay	in	
Korea .06 .03

Tenure .03 -.03
Wages	(thousand	

KRW) .03 .08*

Working	hours .01 -.01
Relationship	with	

coworkers .49*** .52***

Korean	proficiency .18*** .16***
Job	satisfaction .63***

*p<.05,	**p<.01,	***p<.001

Table	 4	 shows	 the	 results	 of	 multiple	 regression	
analysis	 that	 indicate	a	pure	effect	of	various	variables	
on	the	job	satisfaction	and	organizational	commitment.	
Among	the	variables	that	show	an	association	with	the	
job	 satisfaction	 in	 the	 univariate	 analysis,	 nationality	
and	 relationship	with	 coworkers	maintain	 their	 effects	
on	the	job	satisfaction.	Filipino,	Mongolian,	Sri	Lankan	
and	 Indonesian	 workers	 are	 satisfied	 more	 with	 their	

job	 than	 Thai	 and	 Vietnamese	 workers.	 Relationship	
with	coworkers	is	the	most	salient	variable	in	predicting	
job	satisfaction.	Age,	which	had	a	positive	relationship	
with	 job	 satisfaction	 in	 the	univariate	 analysis,	 lost	 its	
significance	 in	 the	 multiple	 regression	 analysis,	 while	
education	which	was	not	related	with	job	satisfaction	in	
the	univariate	analysis	emerged	as	a	significant	variable	
in	the	multiple	regression	analysis.

Among	 the	 variables	 that	 show	 an	 association	
with	 the	 organizational	 commitment	 in	 the	 univariate	
analysis,	 nationality,	 relationship	 with	 coworkers	 and	
job	 satisfaction	 maintain	 their	 significant	 effects	 on	
the	 organizational	 commitment.	 Sri	 Lankans	 have	 the	
highest	 level	of	organizational	commitment	among	the	
ethnic	groups.	Relationship	with	coworkers	significantly	
affects	the	organizational	commitment.	Job	satisfaction	is	
the	most	salient	variable	in	predicting	the	organizational	
commitment.	Education,	wages	and	Korean	proficiency,	
which	were	associated	with	organizational	commitment	
in	 the	univariate	analysis,	waned	 in	significance	 in	 the	
multiple	regression	analysis.

Table 4: Multiple regression on job satisfaction and 
organizational commitment

Variables Job 
satisfaction1)

Organizational 
commitment

Gender2) .060 .047
Age .018 -.005

Marital status
Married .003 .040

Cohabitating .028 -.009
Nationality
The	Philippines .394*** -.006

Thailand -.017 .001
Indonesia .105* .058
Sri	Lanka .168*** .153***
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Conted…

Mongolia .201*** -.015
Education .070* -.027

Length	of	stay	in	
Korea -.031 .001

Tenure .032 -.064
Wages -.004 .041

Working	hours .002 -.025
Relationship	with	

coworkers .506*** .288***

Korean	
proficiency .033 .014

Job	satisfaction .480***
R2 .395 .484
F 25.45*** 33.89***

Notes:	1)	Values	for	job	satisfaction	and	organizational	
commitment	are	standardized	coefficients	(β).

2)	The	criteria	values	for	gender,	marital	status	and	
nationality	are	female,	single	and	Vietnam,	respectively.

*p<.05,	**p<.01,	***p<.001

CONCLUSION

This	 study	 identifies	 major	 features	 of	 the	 job	
satisfaction	and	organizational	commitment	of	migrant	
workers	in	Korea	and	examines	key	factors	influencing	
them.	 Overall,	 average	 levels	 for	 the	 migrants’	 job	
satisfaction	and	organizational	commitment	are	3.8	and	
3.3,	 respectively,	on	a	5-point	scale,	which	represent	a	
range	between	‘medium’	and	‘somewhat	high.’	Among	
the	 variables	 in	 the	 study,	 nationality	 and	 relationship	
with	 coworkers	 appear	 to	 be	 significant	 variables	 in	
predicting	 both	 job	 satisfaction	 and	 organizational	
commitment	among	migrants.	Filipino,	Mongolian,	Sri	
Lankan	 and	 Indonesian	 migrants	 tend	 to	 be	 satisfied	
more	with	their	jobs	than	Vietnamese	and	Thai	migrants,	
while	 Sri	 Lankans	 are	 likely	 to	 commit	more	 to	 their	
organization	 than	 other	 ethnic	 groups.	 The	 national	
differences	 regarding	 the	 levels	 of	 job	 satisfaction	
and	 organizational	 commitment	 can	 be	 attributed	 to	
cultural	 differences	 among	 the	 countries.	 Individuals’	
job	 satisfaction	 and	 organizational	 commitment	 are	
largely	 influenced	 by	 social	 perspectives	 and	 attitudes	
toward	work	and	jobs,	and	culturally	defined	values	of	
individualism	or	collectivism.

Relationship	 with	 coworkers	 is	 also	 positively	
related	 with	 both	 job	 satisfaction	 and	 organizational	
commitment.	Previous	research	revealed	that	employees	

having	friends	at	work	get	stability	and	job	satisfaction	
because	their	coworkers	can	provide	them	with	help	or	
advice	 when	 needed.	 Employees	 having	 close	 friends	
also	tend	not	to	leave	the	company,	since	they	feel	they	
belong	 and	 feel	 obligated	 toward	 coworkers	who	may	
have	demonstrated	acceptance,	understanding,	or	helped	
them	out	at	work.

Relationship	between	education	and	job	satisfaction	
would	 yield	 mixed	 outcomes.	 Education	 may	 affect	
job	 satisfaction	 positively	 because	 education	 increases	
workers’	 qualifications	 and	 ability	 to	 perform	 jobs,	
which	 further	 increase	work	 accomplishments	 and	 job	
satisfaction.	It	may,	however,	influence	job	satisfaction	
negatively,	 because	 expectations	 about	 job	 rewards	
tend	 to	 increase	 with	 education,	 which	 are	 negatively	
associated	 with	 satisfaction.	 The	 result	 that	 migrants	
with	 a	 higher	 education	 have	 a	 higher	 level	 of	 job	
satisfaction	than	those	with	lower	education	supports	the	
positive	effect	that	education	have	on	job	satisfaction.

This	 study	 found	 a	 significant	 positive	 correlation	
between	job	satisfaction	and	organizational	commitment.	
Migrant	workers	who	had	a	greater	job	satisfaction	tend	to	
have	more	commitment	to	their	firm.	Although	there	are	
mixed	views	on	the	relationship	between	job	satisfaction	
and	organizational	 commitment,	 the	 result	of	 this	 study	
supports	 a	 dominant	 view	 emphasizing	 a	 positive	
relationship	between	satisfaction	and	commitment.
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ABSTRACT

This	study	is	to	analyze	the	situation	of	school	violence	and	the	role	of	music	education	as	well	as	direction	
for	policy	in	order	to	prevent	violence	happening	in	schools. Literature	study	that	investigates	and	analyzes	
data	on	school	violence	and	preventive	methods	was	conducted.	By	doing	so,	I	analyzed	major	issues	in	
contents.	Moreover,	 survey	and	 interviews	on	elementary	school	and	middle	 school	 teachers	 in	order	 to	
recognize	 the	 current	 situation	 of	 school	 violence.	As	 school	 violence	 gets	more	 escalated,	 I	 examined	
applicable	laws	for	the	prevention	of	school	violence	and	presented	the	role	and	policy	in	music	education.	
First,	it	is	important	to	create	music	programs	for	psychological	treatment	and	rehabilitation	of	both	victims	
and	attackers.	Second,	a	donation	business	of	music	education	should	be	undertaken	for	the	prevention	of	
school	violence.	Third,	music	curriculum	for	personality	training	should	be	designed.	Fourth,	it	is	necessary	
to	reinforce	retraining	system	on	school	violence	for	music	teachers.	Lastly,	family-related	programs	as	a	
medium	of	music	should	be	developed. The	boundary	of	music	education	could	be	enlarged	as	music	can	
contribute	to	the	society	in	addition	to	the	education	on	feeling	and	learning	aesthetic	features	of	music	itself.

Keywords: School Violence, Violence Prevention, Music Education, Role, Educational Policy

Corresponding Author:
Jihyun	Park
Professor,	Department	of	Music	Education,
Gwangju	National	University	of	Education,	Korea
Email:	jhp@gnue.ac.kr

INTRODUCTION

“School	 violence”	 refers	 to	 “an	 act	 of	 injury,	
harassment,	confinement,	threat,	confiscation,	induction,	
defamation,	slander,	menace,	compulsory	errand,	sexual	
harassment,	 bullying,	 cyber	 bullying	 and	 physical,	
mental	 or	wealth	 damage	 by	 pornography	 and	 violent	
information	 utilizing	 information	 communication	
network	imposed	on	students	in	or	out	of	the	schools.”	
School	 violence	 is	 categorized	 into	 physical	 violence,	
verbal	or	mental	violence,	bullying	and	group	violence	
and	so	forth1-3.

School	violence	has	grown	into	a	social	issue	since	the	
early	1990s,	yet	developed	into	a	public	issue	in	the	mid-
1990s.	Although	national	policies	to	curb	violent	behavior	
in	 schools	 were	 established	 and	 numerous	 studies	 had	
been	 conducted,	 it	 has	 dramatically	 increased	 so	 that	 it	
led	 to	a	serious	social	and	educational	affair.	According	
to	 the	 recent	 research,	 most	 attackers	 responded	 to	

“mere	playing”	or	“no	special	 reason”	on	 the	 reason	of	
committing	 violence.	 Since	 the	 survey	 reveals	 no	 clear	
motivational	reason,	this	could	escalate	concerns4-7.

School,	family,	regional	community	and	government	
should	strive	to	take	proper	measures	in	diverse	ways	in	
order	to	prevent	and	curb	school	violence.	In	particular,	
efforts	from	government	and	policies	should	be	preceded	
in	 order	 not	 to	 leave	 problems	 as	 private	 and	 school	
affairs8-10.	This	paper	attempts	to	overview	solutions	and	
efforts	from	government	and	educational	policy	designed	
for	the	prevention	and	eradication	of	school	violence	and	
explore	the	role	and	direction	of	music	education	in	the	
future.	First,	this	study	analyzed	the	current	situation	and	
trend	of	school	policy	and	policies	for	the	prevention	and	
elimination	in	terms	of	school	violence-associated	laws	
and	national	policy	and	further	presented	a	direction	for	
music	education	policy.

MATERIALS AND METHOD

Survey and Interview: Survey	 and	 interview	 were	
conducted	in	order	to	understand	the	current	situation	and	
trend	of	school	violence.	First,	30	elementary	school	and	
middle	 school	 teachers	 participated	 in	 the	 survey	 on	 the	
recent	 trend	 of	 school	 violence.	 In	 addition,	 seven	 who	
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experienced	 teaching	violent	middle	school	 students	or	gave	meaningful	answers	participated	 in	 interviews	 for	asking	
them	the	role	of	music	education	in	order	to	eradicate	school	violence.	Table	1	shows	survey	and	interview	contents.

Table 1: Survey and Interview Content

Survey

Survey	Target 14	elementary	school	teachers,	16	middle	school	teachers	(30	in	total)

Survey	Content

Age	of	school	violence	experience
Frequency	of	school	violence	in	elementary	school	and	middle	school
Types	of	violence	including	physical,	verbal	and	mental	violence
Degree	of	violence,	Duration	of	violence	Awareness	and	solution	on	violence
Other	characteristics	of	school	violence

Interview
Interview	Target 3	elementary	school	teachers,	4	middle	school	teachers	(7	in	total)

Interview	Content Efforts	by	school	for	the	prevention	of	school	violence
Role	of	music	education	for	the	prevention	of	school	violence	

Literature review and contents analysis: First,	this	paper	reviewed	laws	on	the	prevention	of	school	violence	and	
solution	and	analyzed	solutions	and	efforts	by	government	in	order	to	curb	violence	in	schools.	Second,	this	paper	
analyzed	basic	plans	and	practical	policy	established	for	the	prevention	of	school	violence	and	solutions.	Third,	this	
paper	presented	the	role	of	music	education	and	policy	direction	in	order	to	prevent	school	violence	based	on	the	
above	results	from	survey,	interview	and	analysis	on	bibliography.

RESULTS AND DISCUSSION

Analysis on Current Situation and Trend of School Violence: Table	2	demonstrates	results	from	survey	and	interview	
for	examining	the	current	situation	of	school	violence.	There	are	eight	main	categories:	younger	age	of	school	violence,	
dramatic	increase	in	the	percentage	of	school	violence	in	middle	schools,	increase	in	verbal	and	mental	violence,	extension	
of	duration	in	violence,	extremity	of	violence,	awareness	on	violence	and	lack	of	solution,	indistinction	between	attackers	
and	victims,	and	increase	in	attack	by	violent	groups.

Table 2: Result from Survey and Interview on School Violence

Category Specific Content

Younger	Age	of	School	Violence More	 than	 50%	 of	 attackers	 and	 victims	 in	 schools	 found	 experienced	 in	
elementary	schools.	Age	experienced	in	school	violence	gets	younger.

Dramatic	 increase	 in	 the	
percentage	of	school	violence	 in	
middle	schools

For	 cases	 reported	 in	 Autonomous	 Committee	 for	 School	 Violence	
Countermeasure,	middle	school	accounts	for	almost	70%.

Increase	 in	 verbal	 and	 mental	
violence

Increasing	 violence	 such	 as	 compulsory	 errands,	 cyber	 attack	 and	 sexual	
menace	beyond	mere	physical	attack

Extension	of	duration	in	violence Exercise	violence	regularly	more	than	twice	by	the	first	attacker
Share	information	on	attackers	in	each	school	and	tease	victims	regularly.

Extremity	of	violence Increasing	types	of	school	violence	and	damage	level.
Awareness	 on	 violence	 and	 lack	
of	solution

Attackers	get	insensitive	to	violence	and	feel	less	guilty.
Lack	of	proper	solutions	by	both	victimized	students	and	witnesses.

Indistinction	 between	 attackers	
and	victims

Keep	 a	 vicious	 cycle	 in	which	victimized	 students	 exercise	 attacks	 to	 other	
peers	in	order	not	to	be	attacked	again.

Increase	 in	 attack	 by	 violent	
groups

More	often	attacked	by	several	students.
Join	a	violent	circle	to	prevent	from	school	violence	committed	by	troublemakers.	

Analysis on Policy and Practice for the Prevention of School Violence: Table	 3	 presents	 policy	 and	 specific	
contents	for	the	prevention	of	school	violence11,12.	Concretely,	policy	for	the	prevention	of	school	violence	and	
specific	content	is	as	in	the	following:	1)	building	infrastructure	for	the	safety	of	school	violence;	2)	reinforcement	
in	personalized	instruction	for	prevention;	3)	improving	response	and	responsibility	by	each	school;	4)	improving	
attacker-guiding	and	victim-treatment	system;	5)	organizing	respect	and	concession-focus	school	culture;	6)	building	
school	safety	network	along	with	regional	community.
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Table 3: Policy and Specific Content for the Prevention of School Violence

Policy Assignment Specific Business
1.	 Building	 infrastructure	 for	
the	safety	of	school	violence

Extending	 infrastructure	 for	 student	 protection,	 reinforcing	 early	 detection	 and	
report	system	on	school	violence,	building	networks	with	regional	community

2.	 	 Reinforcement	 in	
personalized	 instruction	 for	
prevention	

Conducting	 personalized	 instruction	 for	 prevention	 by	 schools,	 reinforcing	
response	capability	among	teachers,	preventive	measures	appropriate	for	the	trend	
of	school	violence,	reinforcing	preventive	functions	in	family	

3.	 Improving	 response	 and	
responsibility	by	each	school

Promoting	 discussion	 in	 Autonomous	 Committee	 for	 School	 Violence	
Countermeasure,	extending	school	counseling	network,	reinforcing	Autonomous	
Committee	 for	 School	 Violence	 Countermeasure	 and	 adjusting	 capability,	
enhancing	responsibility	including	specification	on	information	announcement

4.	Improving	attacker-guiding	
and	victim-treatment	system

Building	professional	diagnosis	and	counseling	system,	managing	integrated	crisis	
among	 highly-risk	 attackers,	 establishing	 protection	 and	 supporting	 system	 for	
victimized	students,	extension	of	guide	and	treatment	institute	and	specialization

5.	 Organizing	 respect	 and	
concession-focus	 school	
culture

Building	 school	 system	 complying	 with	 law	 and	 regulations,	 reinforcing	
concession	and	share-focus	personality	training,	organizing	school	culture	lack	of	
verbal	attack,	reinforcing	peer-counseling

6.	 Building	 school	 safety	
network	 along	 with	 regional	
community

Reinforcing	 region-unit	 response	capability,	 creating	non-violent	 culture	 across	
the	society,	cleaning	dangerous	environment	for	adolescents

Table	4	presents	analyzed	results	from	practical	policy	for	the	prevention	of	school	violence13.	Practice	for	the	
prevention	of	school	violence	is	as	follows:	1)	Reinforcement	in	role	and	responsibility	by	headmaster	and	teachers;	
2)	 Improvement	 of	 report	 and	 investigation	 as	 well	 as	 reinforcement	 in	 measures	 on	 attackers	 and	 victimized	
students;	3)	Extension	of	preventive	education	including	peer	activities;	4)	Extension	of	education	on	parents	and	
reinforcement	in	parents’	responsibility;	5)	Practice	in	personality	instruction	over	the	education;	6)	Reinforcement	
in	role	of	family	and	society;	7)	Solutions	on	entertainments	such	as	game	or	Internet	addiction.

Table 4: Practice for the Prevention of School Violence

Division Solution Specific Content

Direct	
Solution

1.	 Reinforcement	
in	 role	 and	
responsibility	 by	
headmaster	 and	
teachers

 z Reinforcing	role	and	responsibility	of	headmasters:	operating	Autonomous	
								Committee	for	School	Violence	Countermeasure

 z Reinforcing	 the	 role	 of	 homeroom	 teacher	 and	 creating	 environment	
for	 guiding	 school	 life:	 double	 homeroom	 teachers	 system,	 recording	
violence-related	 punishment	 in	 a	 history	 of	 school	 life,	 increasing	
numbers	of	student	counselors

 z Reinforcing	 life	 guidance	 capability	 at	 the	 stage	 of	 teacher	 training,	
recruitment	and	training:	creating	subjects	for	the	prevention	and	solution	
of	school	violence,	teacher	recruitment	and	training	improvement	

2.	 Improvement	
of	 report	 and	
i n v e s t i g a t i o n	
as	 well	 as	
r e i n f o r c emen t	
in	 measures	
on	 attackers	
and	 victimized	
students	

 z Installing	117	school	violence	report	centers	and	reinforcing	investigation
 z Improvement	 of	 institution	 for	 preventing	 from	 concealing	 school	
violence:	collecting	data	on	national	school	violence,	announcing	school	
violence-related	information

 z Top	 priority	 protection	 and	 supporting	 treatment	 for	 victimized	
students:	compulsory	operating	psychological	counseling	room,	support	
reinforcement

 z Imposing	strict	measures	on	attackers	and	supporting	rehabilitation	treatment
 z Strict	response	to	school	violent	circles
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3.	 Extension	
of	 preventive	
e d u c a t i o n	
including	 peer	
activities

 z Supporting	peer	activities	for	creating	sound	school	culture
 z Progressive	instruction	for	announcing	trivial	bullying	as	violence
 z Supporting	cyber	counseling	for	the	prevention	of	school	violence	prevention

4.	 Extension	
of	 education	
on	 parents	 and	
r e i n f o r c emen t	
in	 parents’	
responsibility

 z Extension	 of	 parent	 education	 and	 the	 scope	 of	 offering	 educational	
information	for	supporting	children	understanding

 z Reinforcing	 communication	 between	 teachers	 and	 parents	 as	 well	 as	
improving	responsibility	by	parents

 z Promoting	participation	into	school	affairs	by	contributed	parents

Fundamental	
Solution

5.	 Practice	 in	
p e r s o n a l i t y	
instruction	 over	
the	education

 z Operating	“3-5	age	Nuri	course”	that	learns	basic	good	personality
 z Launching	 personality	 training	 project	 leading	 to	 practice:	 extending	
personality	 training	 through	 art	 instruction,	 creative	 activity	 changing	
school	culture

 z Extension	of	physical	activities	in	middle	schools:	extending	numbers	of	
physical	education	class,	extending	school	sports	activities

 z Joint	practice	on	personality	training	by	students,	parents	and	teachers
 z Reinforcing	 recording	 personality	 in	 sheets	 and	 reflecting	 it	 into	
admission	screening

 z Granting	privileges	to	teachers	and	schools	excellent	in	guiding	student	
school	life

 z Ensuring	responsibility	through	evaluation	by	metropolitan	education	office

6.	 Reinforcement	
in	 role	 of	 family	
and	society

 z Recovering	 educational	 function	 of	 family	 and	 society:	 national	
campaign	for	education	at	meal	table,	extension	of	personality	training	
program,	operating	Saturday	school

 z Pursuing	promotion	and	campaigns	for	extending	participation	by	family	
and	society

7.	 Solutions	 on	
enter ta inments	
such	 as	 game	 or	
Internet	addiction

 z Pursuing	improvement	for	the	prevention	of	game	or	Internet	addiction
 z Reinforcing	preventive	instruction	on	game	or	Internet	addiction	as	well	
as	extension	of	treatment	activities

 z Promoting	treatment	and	preventive	programs	on	smoking	or	drinking

Role of Music Education for the Prevention and 
Eradication of School Violence:	 Policy	 directions	
for	music	 teachers	 in	order	 to	prevent	and	curb	school	
violence	 are	 as	 follows.	 First,	 it	 is	 necessary	 to	 pay	
attention	 to	 psychological	 treatment	 for	 both	 victims	
and	attackers.	Treatment	with	music	along	with	various	
psychological	 cure	 can	 be	 presented	 in	 psychological	
treatment	 for	 victims	 and	 rehabilitation	 programs	 for	
attackers.	 Although	 physical	 injuries	 are	 tremendous	
for	victims,	psychological	injuries	remain	large.	Music	
programs	 providing	 psychological	 comforts	 should	 be	
developed	 and	 applied	 for	 these	 victimized	 students.	
Second,	music	 education	 should	 be	 conducted	 for	 the	
prevention	 of	 school	 violence	 in	 terms	 of	 educational	

donation.	Parents	and	experts	 in	community	who	have	
great	 interests	 or	 professional	 in	 music	 can	 promote	
donation	 in	 order	 to	 prevent	 school	 prevention.	Third,	
music	education	for	learning	good	personality	should	be	
performed.	It	is	necessary	to	develop	various	programs	
and	produce	good	examples	so	that	music	can	serve	as	
an	 important	 subject	 for	 personality	 training.	 Fourth,	
it	 is	 important	 to	 implement	 educational	 system	 for	
raising	 awareness	 by	 music	 teachers.	 Retraining	 on	
music	teachers	should	be	considered	specifically	so	that	
they	 can	 be	 evaluated	 as	 excellent	 for	 teaching	 good	
personality	 to	 students.	 Fifth,	 family-related	 programs	
as	 a	medium	 of	music	 should	 be	 invented.	 Extending	
time	 with	 family	 can	 be	 an	 alternative	 for	 preventing	
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students	from	being	vulnerable	to	school	violence.	For	
instance,	 a	music	 concert	 for	 family	would	 be	 a	 good	
idea.	 Communication	 problems	 between	 family	 and	
students’	family	will	be	resolved	if	parents	join	concert	
with	students	and	share	talks	with	teachers.

CONCLUSION

Up	 to	 now	we	 examined	 solutions	 and	 efforts	 by	
government	 and	 educational	 policy	 associated	 with	
“School	Violence”	and	further	explored	the	role	as	well	
as	direction	for	music	education.	It	is	essential	to	enable	
students	to	participate	in	various	music	activities	in	terms	
of	personality	education	and	identify	excellent	examples	
presenting	the	role	of	music	activity	in	reducing	school	
violence.	What	this	means	is	that	violence	rarely	occur	
in	 schools	 where	 many	 students	 participate	 in	 music	
activities.	 Schools	 should	 develop	 various	 applicable	
activity	programs	and	 launch	business	 that	 support	 art	
clubs	for	the	prevention	of	school	violence.	As	presented	
in	Table	5,	I	would	like	to	propose	a	business	supporting	
music	program	in	order	to	curb	school	violence.

Table 5: Music Program Supporting Business for 
the Prevention of School Violence

Examples	of	Supporting	Business
Business	supporting	student	orchestra
Major	 supporting	 business	 by	 education	 office	 for	
comprehensive	 art	 education:	 supporting	 choir,	
musical	and	music	bands
Supporting	 business	 for	 school	 art	 clubs:	 supporting	
student	 clubs	 of	 various	 art	 fields	 including	 design,	
video,	sculpture,	painting,	singing	and	instruments
Operating	 art-centered	 schools:	 intensive	 education	
on	music	and	art	(increasing	class	hours	and	improve	
instruction	methods)	
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ABSTRACT

This	study	will	analyze	how	textbooks,	utilized	in	music	education,	have	been	published	and	developed	and	
explore	the	direction	for	developing	music	textbooks	in	the	future. Literature	study	was	conducted	based	on	
music	curriculum	and	music	textbooks	according	to	periods	of	curriculum	in	order	to	achieve	this	objective.	
By	doing	so,	major	issues	in	contents	were	analyzed.	Analysis	tools	include	content	features	and	physical	
features	of	 textbooks	by	which	how	music	textbooks	have	changed	by	periods	of	curriculum. The	study	
will	present	analysis	from	content	feature.	At	the	beginning,	textbooks	are	mainly	composed	of	basic	ability	
and	patriotic	music,	yet	transformed	into	instruction	on	music	composition	highlighting	music	activity	or	
internal	content	as	time	progresses.	Moreover,	a	variety	of	music,	activities	and	materials	were	contained	in	
the	textbooks.	Analysis	from	physical	features	is	as	follows.	The	quality	of	papers	was	poor	and	printed	with	
a	single	color	with	a	few	data.	As	time	goes	by,	textbooks	were	printed	with	different	layers	of	colors	and	
got	bigger.	Editing	system	had	been	autonomous.	In	addition,	there	is	a	diverse	range	of	texts	as	multiple	
supplementary	materials	including	video,	audio	and	music	sources	on	top	of	paper	textbooks	were	added. 
As	music	textbooks	published	in	South	Korea	gained	high	prestige,	internal	as	well	as	appearance	of	music	
textbooks	in	the	future	should	draw	much	attention.
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INTRODUCTION

Music	 education	 in	 South	 Korea	 complies	 with	
national	curriculum.	Once	curriculum	undergoes	revision,	
new	textbooks	reflecting	amendment	are	developed	and	
thus	schools	adopt	them	as	study	materials.	Since	these	
textbooks	 involve	 educational	 objectives	 and	 contents	
presented	 in	 the	 amended	 national	 curriculum1-3,	
textbooks	 are	 changed	 due	 to	 the	 amendment	 of	 the	
curriculum.	In	consequence,	new	education	is	applied	in	
classes.	Thus,	it	is	important	to	understand	textbooks	for	
analyzing	music	education	in	schools4-6.

The	 institution	 of	 publishing	 textbooks	 varies	
by	 country.	 Textbooks	 in	 Korea	 are	 classified	 into	
government	 designated	 textbook,	 authorized	 textbook	

and	 approved	 textbook.	 Government	 designated	
textbook	 is	published	by	government.	Both	authorized	
textbook	 and	 approved	 textbook	 are	 developed	 by	
private	 institutes	 and	finally	 approved	 by	 government.	
These	texts	are	commonly	written	by	ordinary	textbook	
writers	not	by	 the	government.	Authorized	 textbook	 is	
thoroughly	examined	by	applying	strict	criteria	including	
accuracy	and	impartiality	of	content;	whereas,	approved	
textbook	is	approved	flexibly	based	on	 the	assumption	
that	diversity	and	creativity	are	deemed	high7-10.

Elementary	 schools	 used	 government	 designated	
textbooks,	 while	 middle	 and	 high	 schools	 adopted	
authorized	 textbooks	 until	 the	 seventh	 curriculum.	As	
textbook	publishing	policy	changed,	the	transition	from	
government	 designated	 forms	 to	 authorized	 forms	 and	
from	authorized	forms	to	approved	textbooks	multiplied.	
Authorized	 and	 approved	 music	 textbooks	 are	 more	
published	 than	 government	 designated	 texts	 as	 music	
aims	 to	 experience	 beauty	 of	 music	 and	 familiarity	
through	diverse	interesting	and	creative	music	activities	
instead	 of	 dealing	 with	 national	 ideology	 or	 sensitive	
themes.	 This	 trend	 has	 expanded	 up	 to	 the	 recent	
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curriculum11-13.	 In	 other	 words,	 more	 authorized	
and	 approved	music	 textbooks	 are	 published	 as	music	
puts	 emphasis	 on	 creative	 and	 diverse	 instruction	 and	
learning	rather	than	unification	and	consistency.

Music	 textbooks	 have	 worn	 different	 uniforms	 in	
the	course	of	alternating	publishing	institution.	Then	it	
is	 important	 to	 explore	 how	music	 textbooks,	 utilized	
as	 textbooks	 in	 schools,	 have	 been	 published	 and	
developed.	Analysis	on	the	development	pattern	is	like	
a	 reflection	on	Korean	history	of	music	 education	and	
further	presents	a	new	direction	in	the	future.	This	paper	
will	discuss	a	direction	of	developing	music	 textbooks	
in	the	future.

MATERIALS AND METHOD

Analysis on Curriculum Content: First,	 content	 on	
music	 education	 according	 to	 periods	 of	 educational	
periods	 were	 analyzed	 based	 on	 the	 first,	 second,	
third,	 fourth,	 fifth,	 sixth,	 seventh	 music	 curriculum,	
2007	 revised	 music	 curriculum,	 2009	 revised	 music	
curriculum	and	2015	revised	music	curriculum.	Analysis	
was	 conducted	 by	 analysis	 frames	 of	 human	 model	
music	education	pursues,	objectives	of	music	education,	
content	as	well	as	methods	of	music	education.

Analysis on Textbook Content: Music	textbooks	used	
in	 elementary	 school,	 middle	 school	 and	 high	 school	
were	 individually	 analyzed	 according	 to	 curriculum	
periods.	Two	types	of	analysis	 tools	were	employed	to	
investigate	 development	 patterns	 and	 varying	 features	

of	 music	 textbooks:	 internal	 (content)	 system	 directly	
associated	 with	 textbook	 content	 and	 physical	 (form)	
system	containing	content	efficiently.	The	internal	system	
is	closely	related	with	the	selection	of	textbook	content,	
organization,	 instruction,	 learning	 and	 evaluation	 for	
attaining	 learning	 objectives.	 The	 physical	 system	 is	
mainly	associated	with	forms	(types),	size,	paper,	color	
and	editing	designs.

RESULTS AND DISCUSSION

Analysis on Music Curriculum Content: The	 initial	
curriculum	 highlighted	 physical	 features	 including	
sociable	 personality,	 patriotism	 and	 desirable	 Korean	
characteristics.	For	 example,	 the	first	 curriculum	period	
emphasized	 sociability	 and	 international	 citizen.	 Also,	
the	 second	 curriculum	period	 put	 emphasis	 on	 learning	
national	 attitude	 and	 contributing	 on	 the	 improvement	
of	Korean	culture.	As	 time	progresses,	 internal	 features	
including	 developing	 musical	 talent	 and	 musicality,	
learning	beautiful	emotion	and	creative	expression	were	
more	 vital,	 such	 as	 musicality	 and	 creativity,	 musical	
feeling,	esthetics,	musical	activities,	and	musical	concepts.

The	 recent	 2015	 renewed	 curriculum	 highlighted	
key	 competency14,15	 containing	 music	 emotion	
capability,	 musical	 creative	 thought	 capability,	 music	
communication	capability,	cultural	community	capability,	
music	information	process	capability,	emphasis	on	core	
competency	 including	 self-management	 capability,	
emphasizing	both	internal	features	and	physical	features.	
Table	 1	 shows	 analysis	 on	 major	 content	 of	 music	
education	by	each	curriculum	period.

Table 1: Analysis Result on Major Content of Music Education According to Curriculum Periods

Period Major Content
The	First	
Curriculum

Learning	beautiful	emotion	and	sociability,	Learning	patriotism	as	well	as	proper	attitude	as	a	
family	member,	worker	and	international	citizen	

The	Second	
Curriculum

Learning	 beautiful	 emotion	 and	 sociability,	 Learning	 national	 attitude,	 patriotism	 and	 basic	
ability	and	attitude	contributing	to	the	improvement	of	Korean	culture	

The	Third	
Curriculum

Developing	musical	talent	and	creativity,	Developing	harmonized	personality,	Learning	attitude	
as	a	desirable	citizen	

The	Fourth	
Curriculum

Developing	musical	talent,	Learning	abundant	emotion	and	creativity,	Developing	harmonized	
personality	

The	Fifth	
Curriculum

Developing	musical	talent,	Learning	abundant	emotion	and	creativity,	Developing	harmonized	
personality	

The	Sixth	
Curriculum

Developing	 musical	 talent,	 Learning	 creative	 expression	 and	 appreciation,	 Developing	
harmonized	personality	

The	Seventh	
Curriculum

Potential	for	music(musical	talent),	Comparison	of	creativity,	music	emotion,	high	quality	of	life,	
omnipotent	human	and	cultural	heritage	and	successive	development	of	Korean	music	heritage	
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2007	Revised	
Curriculum

Experience	 in	 beauty	 of	music,	 basic	 ability	 of	music,	 creative	 expression	 and	 appreciation,	
music	emotion,	familiar	with	music	

2009	Revised	
Curriculum

Experience	in	beauty	of	music,	musical	talent	and	creativity,	awareness	on	the	role	of	music	and	
value,	enjoying	music	 in	 life,	music	emotion	and	developing	expression,	awareness	of	multi-
faceted	 value	 of	 culture,	 raising	 creative	 talents	who	 respect	 and	 consider	 others	 in	 priority,	
contributing	to	Korean	cultural	development,	cultural	attitude	

2015	Revised	
Curriculum

Music	emotion	capability,	musical	creative	thought	capability,	music	communication	capability,	
cultural	 community	 capability,	 music	 information	 process	 capability,	 emphasis	 on	 core	
competency	including	self-management	capability	

Analysis on Content System of Music Textbook: 
Textbooks	 published	 in	 the	 early	 period	 stressed	 the	
importance	 of	 learning	 basic	 ability	 in	 fields	 such	 as	
signing,	 instrument,	 creation	 and	 listening.	 In	 addition,	
social	request	including	modernization	or	patriotism	were	
reflected	in	selecting	music	and	lyrics16.	As	time	passes,	the	
importance	 on	 national	 education	 has	 relatively	 reduced	
and	music	consists	primarily	of	the	book.	Textbooks	were	
organized	 for	 students	 to	 learn	 music	 autonomously	 by	
adding	useful	 supplementary	materials	 as	well	 as	 putting	
emphasis	 on	 listening	 to	 music.	 This	 change	 promoted	
enlisting	 various	 songs	 and	 listening	 activities.	 More	
multiple	 and	 learner-oriented	 songs	 and	 contents	 were	
added	in	revised	music	textbooks.	As	a	result,	the	learning	
activity	 of	 learners	 has	 expanded	 than	 before	 as	 activity	
became	important.

Table	2	shows	analysis	results	from	content	system	
of	 music	 textbooks	 according	 to	 curriculum	 periods	
based	on	characteristics.	During	the	periods	of	the	first	
to	the	third	curriculum,	music	learning	places	emphasis	
on	 life-focus	music	 education	 and	music	 basic	 ability.	
The	 music	 education	 in	 fourth	 curriculum	 through	
sixth	 curriculum	 is	 organized	 for	music-focus	 content.	
The	 2007	 revised	 music	 curriculum	 puts	 emphasis	
on	 developing	 various	 music	 textbooks	 and	 being	
familiar	 with	 music	 in	 life.	 Finally,	 the	 2009	 revised	
music	 curriculum	was	 composed	 of	 the	 contents	 such	
as	 extending	 contents	 of	 music	 textbooks	 due	 to	 the	
stress	on	diversity	and	creativity,	organizing	diverse	and	
autonomous	contents,	and	emphasis	on	various	types	of	
songs,	activities	and	materials.

Table 2: Analysis on Content System of Music Textbooks

Period Major Content
The	First	–	
The	Third	
Curriculum

Emphasis	on	life-focus	music	education	and	music	basic	ability
In	 case	 of	 song	 and	 content	 organization,	 reflecting	 social	 request	 including	 patriotism	 and	
modernization

The	Fourth	
–	The	Sixth	
Curriculum

Developing	“enjoyable	life(moral	and	ethic	study)”	textbooks	in	addition	to	music	textbooks
Organizing	music-focus	content	instead	of	song-focus	content	organization
Textbooks	achieving	curriculum-centered	education,	music	and	curriculum

The	Seventh	
Curriculum

Textbooks	for	improving	self-directed	learning	ability
Emphasis	on	music	activities	including	singing,	playing	instruments	and	creation

2007	Revised	
Curriculum

Emphasis	on	developing	various	music	textbooks
Emphasis	on	being	familiar	with	music	in	life
Organizing	contents	with	various	methods	including	song-focus	organization	and	theme-focus	
organization
Utilizing	various	instruction	and	learning	materials	including	cartoons,	newspapers	and	Internet	

2009	Revised	
Curriculum

Music	textbooks	appropriate	for	creative	education	and	personality	training
Extending	contents	of	music	textbooks	due	to	the	stress	on	diversity	and	creativity,	organizing	
diverse	and	autonomous	contents,	emphasis	on	various	types	of	songs,	activities	and	materials

Analysis on Physical System of Music Textbooks: At 
the	beginning	textbooks	were	generally	made	of	a	single	
color	 ivory	 groundwood	 papers	 in	 terms	 of	 physical	

system.	 As	 many	 colors	 were	 adopted,	 numerous	
illustrations	 and	 photos	 were	 used.	 The	 principle	
of	 boards	 in	 association	 with	 the	 size	 of	 textbooks	
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focused	on	a	larger	publication.	Moreover,	methods	on	
improving	physical	quality	of	textbooks	were	prepared.	
For	 instance,	calligraphy	and	colors	 in	 textbooks	were	
diverse	by	which	students	are	interested	as	the	seventh	
curriculum	began.	Music	contents	became	abundant	as	
printed	 musical	 notes,	 photos,	 illustrations	 as	 well	 as	
music	sources	comparatively	multiplied.

Table	3	shows	analysis	result	from	physical	system	
of	 music	 textbooks	 according	 to	 curriculum	 periods	

based	on	characteristics.	The	music	textbooks	according	
to	the	initial	curriculum	were	composed	of	single-colored	
materials.	 As	 time	 progresses,	 the	 physical	 features	
including	 color,	 form,	 and	 editing	 technique	 were	
diversified	 and	 developed.	 Also,	 the	 music	 textbooks	
according	 to	 the	2009	 revised	curriculum	were	 further	
developed	 in	 terms	 of	 physical	 system	 such	 as	 size,	
form,	color	and	editing	of	textbooks	except	for	papers.

Table 3: Analysis on Physical System of Music Textbooks

Period Major Content
The	First	–	The	Third	

Curriculum
Single-colored	textbooks
Use	different	sized	textbooks	such	as	small	octavo	and	46	times	octavo

The	Fourth	–	The	Sixth	
Curriculum

Supplement	a	single-colored	picture	and	photo	at	the	front	page
A	single	color	and	1-3	colors	mingled	organization
Expansion	of	textbook	size	and	maintaining	the	textbook	size
Introducing	 supplementary	materials	 including	video	and	audio	 in	 addition	 to	paper	
textbooks

The	Seventh	Curriculum
Use	a	single	color	or	various	colors
Free	size	and	pattern	of	character	styles
Spread	of	various	types	of	supplementary	materials	(multimedia	etc.)

2007	Revised	
Curriculum

Allow	various	and	clear	colors
Free	editing	arrangement,	character	style	and	design

2009	Revised	
Curriculum

Complete	free	physical	system	such	as	size,	form,	color	and	editing	of	textbooks	except	
for	papers

CONCLUSION

In	 the	course	of	 the	curriculum	amendment,	 textbooks	have	developed	in	multiple	ways	in	 terms	of	content,	
forms,	learning	efficiency,	intelligibility	and	aesthetics.	It	is	necessary	to	consider	how	music	textbooks	will	change	
under	 the	 rapidly	 changing	 society	 and	 revised	 educational	 system.	 There	 will	 be	 “complete	 textbook	 learning	
system”	in	which	students	can	learn	with	only	textbooks	without	any	reference.	The	advance	from	paper	textbooks	
towards	digital	texts	and	the	stress	on	learning	key	competency,	presented	in	2015	music	curriculum	amendment,	
demonstrate	that	music	textbooks	will	be	diversely	produced.

As	shown	in	Table	4,	newly	developed	music	textbooks	in	the	future	in	accordance	with	2015	curriculum	amendment	
need	to	improve	two	points:	1)	textbooks	for	learning	key	competency;	2)	digitalization	of	music	textbooks.

Table 4: Direction of the Development in Music Textbooks

Division Major Content

Textbooks	for	Learning	
Key	Competency

Key	competency-Achievement	standards-	music	content-association	with	methods
Specification	of	instruction	and	learning	methods	for	learning	key	competency
Integrated	learning	among	various	sectors	in	addition	to	music
Performance-focus	assignment	learning
Comprehension-focus	learning	on	major	music	concepts
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Conted…

Digitalization	of	
Textbooks

Parallel	use	of	paper	textbooks	with	digital	textbooks
Paper	textbooks	containing	core	contents	of	music
Digital	 textbooks	 containing	 various	 performance	 learning	 including	music	 source,	
video	and	network-based	interaction

First,	it	is	necessary	to	consider	how	key	competency	
is	 reflected	 into	 music	 textbooks	 in	 terms	 of	 content.	
Achievement	standards	connected	with	core	competency	
and	 music	 content	 should	 be	 elaborated.	 In	 addition,	
what	method	used	for	learning	core	competency	should	
be	elaborated.	For	example,	harmony,	a	concept	in	music	
referring	to	a	union	of	multiple	sounds,	can	be	connected	
with	hanging	out	with	friends.	This	instruction	reinforces	
the	 communication	 ability	 in	 terms	 of	 communication	
with	friends	through	music.	Integrated	learning	applied	
with	 various	 fields	 in	 addition	 to	 music,	 long-term	
assignment-focus	 learning	 instead	 of	 knowledge-focus	
learning	 and	 comprehension-centered	 major	 music	
concepts	 learning	 should	 be	 highlighted	 in	 order	 to	
organize	contents	for	music	education.

Second,	it	is	important	to	think	about	the	coexistence	
of	 paper	 textbooks	 with	 digital	 textbooks	 in	 terms	 of	
contents	and	physical	features.	Due	to	the	emergence	of	
smart	education	characterized	by	self-directed,	motivated,	
adaptive,	 resource	 enriched	 and	 technology	 embedded	
features,	 there	 are	 many	 studies	 on	 digital	 textbooks.	
Since	 music	 deals	 with	 songs	 and	 instrument	 sounds,	
it	 utilized	 multiple	 supplementary	 materials	 including	
audio	and	multimedia	compared	to	other	subjects	prior	
to	the	discussion	on	digital	textbooks.	If	digital	texts	are	
invented,	previous	materials	will	be	embedded	in	digital	
ones.	 In	 this	way,	paper	 textbooks	will	 concentrate	on	
providing	 major	 content	 or	 information,	 while	 digital	
textbooks	will	focus	on	diverse	performance	studies	on	
such	as	music	 source,	video	 information	and	network-
based	interactive	learning.

More	 attentions	 and	 discussions	 are	 required	 for	
identifying	how	music	textbooks	should	be	produced	in	
the	future.
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ABSTRACT

Background/Objectives:	Youths	smartphone	addiction	rate	is	twice	as	high	as	Internet-addiction	rate	and	
because	youths	are	more	vulnerable	to	smartphone	addiction	compared	to	adults,	measures	about	dysfunction	
is	urgent.

Methods/Statistical analysis:	This	study	conducted	research	on	female	high	school	students	in	C	region	
and	 among	 250	 copies	 of	 structured	 surveys.	After	 explaining	 the	 purpose	 and	 content	 of	 the	 research,	
agreement	was	obtained	and	structured	survey	was	conducted	on	smartphone	use	and	addiction	status	and	
self-efficacy.

Findings:	By	school	year,	1st	year	constituted	29.8%	with	74	people,	2nd	year	constituted	36.7%	with	91	
people,	and	3rd	year	constituted	33.5%	with	83	people.	Smartphone	addiction	level	of	subjects	overall	range	
from	minimum	1.4	points	to	maximum	4.93	points	out	of	a	possible	five	points	and	with	the	average	of	3.04	
points,	it	was	found	that	the	smartphone	addiction	levels	of	subjects	were	high.	It	was	found	that	addiction	
status	and	career	decision	self-efficacy	had	significant	correlation	(r=-0.587,	p<0.01),	and	it	was	found	that	
subcategories	goal	selection,	future	planning,	and	problem-solving	had	significant	correlation.

Improvements/Applications:	 Students	 are	 not	 influenced	 negatively	 on	 their	 career	 decisions	 due	 to	
smartphone	addiction,	we	need	to	prevent	addiction	with	thorough	education	and	by	seeking	and	executing	
various	countermeasures.
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INTRODUCTION

Living	 in	 the	 information	 age,	 the	 paradigm	 of	
modern	 people’s	 life	 has	 completely	 changed	 through	
realization	 of	 smartphones	 that	 implement	 both	
computer	and	mobile	phone	functions1.	A	smartphone	is	
a	multimedia	terminal	that	adds	computer	functions	such	
as	 internet	 communication	 and	 information	processing	
to	a	mobile	phone	that	can	access	 the	Internet	 through	
a	 wireless	 network	 or	 Wi-Fi.	 Through	 this	 internet	
access,	 it	 is	 possible	 to	 search	 freely	 through	 the	

Internet	 connection,	 to	manage	 schedule	 and	 personal	
information	by	PDA	function,	to	watch	TV	broadcast,	to	
listen	to	MP3	music,	and	to	use	various	digital	contents	
such	as	games	and	books2.

Overcoming	 limitations	 of	 time	 and	 space,	 smar	
phones	 are	 not	 only	 familiar	 to	 modern	 society	 but	
they	are	media	devices	 that	are	considered	necessities.	
However	due	to	reckless	dependent	use	and	difficulties	in	
moderation,	the	reality	is	that	it	is	emerging	as	a	serious	
social	problem.	Especially	youth	smartphone	addiction	
rate	is	twice	as	high	as	Internet	addiction	rate	and	because	
youths	 are	 more	 vulnerable	 to	 smartphone	 addiction	
compared	 to	 adults,	 measures	 about	 dysfunction	 of	
smartphones	is	urgent.

	Youths	use	smartphones	as	a	way	to	alleviate	various	
stresses,	 and	 they	become	addicted	 to	 them	due	 to	 lack	
of	control3.	In	a	smartphone	usage	habit	investigation	on	
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high	school	students	within	the	province	conducted	by	the	
Gyeonggi	Provincial	Office	Of	Education	in	2012,	66%	
of	 elementary,	 middle,	 and	 high	 school	 students	 have	
smartphones	 and	 considering	 that	 48%	 of	 elementary	
school	 students,	 76%	 of	 middle	 school	 students,	 and	
77%	 of	 high	 school	 students	 have	 smartphones,	 it	 can	
be	seen	that	more	than	2/3	of	students	use	smartphones.	
Also	according	to	the	research	on	the	actual	condition	of	
Internet	addiction	in	some	areas	of	Seoul,	5.9%	of	youths	
were	found	to	belong	 to	 the	addiction	group	and	 it	was	
found	that	the	degree	of	addiction	in	female	students	were	
about	three	times	higher	compared	to	male	students.

Smartphone	addiction	 is	 characterized	by	 frequent	
behavior	 of	 dependence	 on	 smartphone,	 increasing	
usage	 rate,	 and	anxiety	and	 irritability	when	not	using	
smartphone,	 resulting	 in	many	problems	 even	 in	 daily	
life4.	Studies	that	investigate	smartphone	addiction	as	a	
personal	attribute	have	shown	that	smartphone	addiction	
is	more	intense	for	women	than	men,	and	in	particular,	
the	 negative	 impacts	 of	 smartphones	 on	 youths	 are	
diverse	 and	 are	 increasingly	 catching	 social	 attention.	
Smartphone	addiction	has	a	negative	impact	on	mental	
health	of	youths	and	is	related	to	overall	emotional	and	
behavioral	 problems,	 thus	 negatively	 affecting	 social	
development	such	as	daily	 living	disability,	aggression	
and	delinquency5.

Last	 year,	 a	 ‘Survey	 of	 Internet	 and	 dependency	
(addiction)’	 was	 conducted	 on	 18,500	 smartphone	 and	
Internet	users	 aged	3-59,	 and	 as	 a	 result,	 4%	of	youths	
in	 their	 teens	were	 in	 the	addiction	high	risk	group	and	
27.6%	were	in	the	potential	risk	group	which	was	the	most	
frequent,	and	these	groups	together	show	that	3	out	of	10	
youths	in	Korea	are	smartphone	addicts.	This	is	twice	as	
high	a	number	compared	to	adult	high	risk	group6.

On	 the	 other	 hand,	 career	 decision	 self-efficacy	 is	
a	 personal	 belief	 that	 influences	 the	 decision	 making	
in	making	 a	 decision	 on	 a	 specific	 career	 area,	which	
means	specifying	the	strength	of	belief	and	the	level	of	
perceived	competence.	Self-efficacy	can	be	explained	as	
the	 confidence	 to	 take	 action	 to	obtain	 an	 ideal	 result.	
Career	 decision	 self-efficacy	 is	 the	 belief	 about	 one’s	
abilities	acquired	through	the	process	of	pursuing	their	
career	path	and	it	represents	the	subjective	perception	of	
one’s	own	confidence7.

Ability	 is	 also	 important	 in	 the	 career	 selection	
process,	but	perceived	efficacy	contributes	to	attempting	

challenging	tasks	in	the	career	field	of	one’s	own	choice,	
problem	 solving,	 and	 adaptation8.	 Recently,	 Korean	
youths	have	been	given	an	opportunity	to	briefly	explore	
the	world	of	 careers	 that	 they	have	been	 interested	 in,	
through	free	semester	or	career	experience	opportunities.	
Through	these	small	activities,	one	can	find	out	about	the	
vision	and	values	of	the	career	world	that	one	dreams	to	
pursue,	and	can	search	the	path	of	what	kind	of	work	one	
can	do	and	what	course	to	take	to	enter	the	path.	In	the	
reality	where	the	rate	of	female	students	entering	college	
is	 higher	 than	 that	 of	 male	 students,	 for	 high	 school	
students,	 an	 important	 time	 for	 future	 career	 decision-
making,	smartphone	addiction	can	be	expected	to	be	a	
negative	 variable	 that	 cannot	 be	 overlooked	 in	 career	
planning,	choice,	and	decision-making9.

Therefore,	 this	 study	 aims	 to	 investigate	 the	
correlation	 between	 smartphone	 addiction	 and	 career	
decision	 self-efficacy,	 to	 aid	 in	 career	 counseling	 and	
addiction,	and	to	help	understanding	of	youth.

MATERIALS AND METHOD

Research subjects: To	 explore	 the	 relation	 between	
smartphone	 use	 and	 addiction	 status	 of	 female	 high	
school	 students	 and	 career	 decision	 self-efficacy,	
the	 study	 conducted	 research	 on	 female	 high	 school	
students	in	C	region	and	among	250	copies	of	structured	
surveys,	a	total	of	248	were	selected	as	research	subjects	
excluding	2	subjects	who	provided	inadequate	response	
or	did	not	have	a	smartphone.

Research period: The	research	period	of	the	study	was	
from	April	1,	2016	to	June	24,	2016	and	after	explaining	
the	 purpose	 and	 content	 of	 the	 research,	 agreement	
was	 obtained	 and	 structured	 survey	was	 conducted	 on	
smartphone	use	and	addiction	status	and	self-efficacy.

Measurement tools: First,	demographic	characteristics	
included	 gender,	 school	 year,	 academic	 performance,	
and	parent	education	history	and	to	explore	smartphone	
usage	status,	usage	motivation,	usage	time,	Smartphone	
usage	period,	verbal	abuse	experience,	outcast	treatment	
experience,	 pornographic	 material	 experience,	
motivations	for	experiencing	pornographic	material,	own	
method	of	 control,	 and	 bad	 things	 about	 smartphones,	
were	included.

The	smartphone	addiction	index	used	was	an	edited	
and	 supplemented	 version	 of	 the	 youth	 smartphone	
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addiction	self	diagnosis	index	developed	by	the	National	
Information	 Society	 Agency10.	 The	 survey	 consisted	
of	a	 total	of	15	questions	 in	5	point	Likert	 scale	where	
‘strongly	disagree’	represented	1	point	and	‘strongly	agree’	
represented	5	points	 and	 it	was	 composed	of	minimum	
15	points	to	Maxim	75	points	where	question	number	8	
and	10	were	 inversely	 correlated	and	 it	was	 interpreted	
that	higher	points	denoted	the	perception	of	smartphone	
addiction	perceived	by	self	was	higher	with	higher	points.	
The	reliability	coefficient	Cronbach’s	α	in	the	result	of	the	
reliability	analysis	was	0.83	which	was	high.

To	 measure	 career	 decision	 self-efficacy,	 Career	
Decision	 -	Making	Self-Efficacy	Scale	 shortened	 form	
(CDMSE-SF)	developed	by	Tayior	and	Betz11.	 	Career	
decision	self-efficacy	 test	 is	composed	of	a	 total	of	25	
questions	in	5	point	Likert	scale	from	‘Strongly	disagree	
(1	point)’	to	‘Strongly	agree	(5	points)’	and	higher	scores	
represented	higher	career	decision	self-efficacy.	Career	
decision	 self-efficacy	 test	 is	 composed	of	 4	 subfactors	
and	the	subfactors	are	as	follows.

First	is	an	objective	selection	factor	and	represents	
that	there	is	no	regret	to	one’s	academics	and	career	and	
that	decisions	can	be	made	with	confidence.

Second	 is	 a	 job	 information	 factor	 and	 represents	
one’s	ability	to	search	about	jobs	that	interest	them	and	
to	systematically	decide	conditions	about	the	job.

Third	is	a	problem-solving	factor	and	represents	the	
trust	 of	 oneself	 that	when	 there	 is	 difficulties	 in	 one’s	
carrier	path,	that	they	will	be	able	to	overcome.

Fourth	 is	 a	 future	 planning	 factor	 that	 represents	
establishing	 plans	 about	 university	 advancement	 and	
employment	and	confidence	and	trust	about	oneself	that	
they	can	execute	this	plan.

Data analysis: Data	 collected	 for	 the	 purpose	 of	 the	
study	was	analyzed	using	SPSS	18.0	statistical	program	
using	the	following	analysis	methods.

RESULTS AND DISCUSSION

Sociodemographic characteristics of subjects: As 
sociodemographic	characteristics	of	female	high	school	
students,	 school	 year,	 academic	 achievement,	 and	
perceived	standards	of	 living	are	shown	in	 table	1.	By	
school	year,	1st	year	constituted	29.8%	with	74	people,	
2nd	 year	 constituted	 36.7%	 with	 91	 people,	 and	 3rd	
year	constituted	33.5%	with	83	people.	 In	 religion,	no	

religion	 and	 other	 constituted	 the	 largest	 group	 with	
53.2%	and	then	it	was	in	the	order	of	Christianity	25.8%,	
Buddhism	11.3%,	Catholicism	9.7%.	For	perceived	level	
of	 academic	 achievement,	 12.1%	 responded	 they	 do	
relatively	well,	65.3%	responded	they	were	average,	and	
22.6%	 responded	 they	 did	 relatively	 badly.	 Education	
level	of	fathers	mainly	were	high	school	graduate	with	
44.4%,	and	then	42.7%	vocational	college	or	university	
graduate,	4.8%	over	graduate	school	graduate,	4%	under	
middle	school	graduate,	and	4%	other.	Education	level	
of	 mothers	 mainly	 were	 high	 school	 graduate	 with	
59.7%,	and	then	30.6%	vocational	college	or	university	
graduate,	 5.6%	 over	 graduate	 school	 graduate,	 2.4%	
under	middle	school	graduate,	and	1.6%	other.

Table 1: Sociodemographic characteristics of subjects

Category N %

School	year
1 74 29.8
2 91 36.7
3 83 33.5

Religion

Christianity 64 25.8
Buddhism 28 11.3
Catholicism 24 9.7

No	religion	and	
other 132 53.2

Perceived	level	
of	academic	
achievement

Relatively	well 30 12.1
Average 162 65.3

Relative	badly 56 22.6

Education	
level	of	father

Under	middle	
school	graduate 10 4.0

High	school	
graduate 110 44.4

College	or	
University	graduate 106 42.7

Over	graduate	
school	graduate 12 4.8

other 10 4.0

Education	
level	of	
mother

Under	middle	
school	graduate 6 2.4

High	school	
graduate 148 59.7

College	or	
University
graduate

76 30.6

Over	graduate	
school	graduate 14 5.6

other 4 1.6
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Smartphone usage status:	 To	 recognize	 smartphone	
usage	status,	the	results	of	smartphone	usage	motivation,	
smartphone	usage	 time,	 and	 smartphone	usage	 period,	
experiences	of	verbal	abuse	and	outcast	treatment	during	
smartphone	 use,	 experience	 of	 pornographic	 material	

and	motivation	of	 experience,	Own	method	of	 control	
during	 Smartphone	 use	 when	 they	 perceive	 excessive	
use,	 and	 for	 bad	 things	 about	 smartphone	 use	 are	 as	
shown	in	table	2.

Table 2: Smartphone usage status

 Category N %

Smartphone	usage	
motivation

for	wide	range	of	communication	with	surrounding	people 162 66.1
to	immediately	search	various	information	such	as	news 38 15.3

because	it	is	a	recent	trend 26 10.5
Other 20 8.1

Smartphone	usage	
time

Under	1	hour 14 5.6
Under	1	to	2	hours 44 17.7
Under	2	to	3	hours 86 34.7
Under	3	to	4	hours 54 21.8

Over	4	hours 50 20.2

Smartphone	usage	
period

Under	2	years	 26 10.5
Under	2	to	3	years 34 13.7
Under	3	to	4	years 36 14.5
Under	4	to	5	years 64 25.8

Over	5	years 88 35.5

Experiences	of	verbal	
abuse

None 214 86.3
Once	a	year 18 7.3

More	than	once	a	month 6 2.4
more	than	once	less	than	six	times	a	week 5 2.0

more	than	once	a	day 5 2.0
Experiences	of	a	cast	

treatment
None 242 97.6

More	than	once	a	month 6 2.4

experiences	of		
pornographic	material

did	not	experience	it	at	all 184 74.2
once 28 11.3
twice 16 6.5

More	than	three	times 20 8.1
motivation	of	
experience	of	

pornographic	material		
(N	=	64)

friend	recommendation 21 33.1
Internet 17 25.8

smartphone 13 20.2
other 13 21.0

Own	method	of	
control	during	
Smartphone	use

doing	exercise 58 23.4
listening	to	music 146 58.9

eating	food 14 5.6
hiking 2 0.8
other 28 11.3

Bad	things	about	
Smartphone	use

verbal	abuse 26 10.5
outcast	phenomenon 6 2.4
pornographic	material 8 3.2
smartphone	addiction 206 83.1

gaming 2 0.8
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Differences in smartphone addiction according to sociodemographic characteristics:	t-test	and	ANOVA	were	
conducted	to	explore	the	differences	in	smartphone	addiction	perceived	by	the	subjects	according	to	sociodemographic	
characteristics	and	the	results	are	shown	in	table	3.

Table 3: Differences in Smartphone addiction according to sociodemographic characteristics

Category M SD t/F

School	year
1 2.9671 .54094

1.0302 3.1099 .61995
3 3.0305 .73667

Religion

Christianity 2.5227 .52910

0.657
Buddhism 2.9962 .62152
Catholicism 3.0417 .76463

No	religion	and	other 3.0881 .67094

Perceived	level	of	
academic	achievement

Relatively	well 2.5422 .56399
42.329**Average 2.9426 .53274

Relative	badly 3.5917 .60850

Education	level	of	
father

Under	middle	school	graduate 2.7467 .77797

1.676
High	school	graduate 2.9815 .62986

College	or	University	graduate 3.0792 .63327
Over	graduate	school	graduate 3.2778 .53548

other 3.2933 .71678

Education	level	of	
mother

Under	middle	school	graduate 2.9000 .95289

1.322
High	school	graduate 3.0516 .65552

College	or	University	graduate 2.9895 .61295
Over	graduate	school	graduate 3.3571 .45787

other 2.7167 .41944

Career decision self-efficacy:	The	results	about	career	decision	self-efficacy	levels	of	the	subjects	are	shown	in	table	4.

Table 4: Career decision self-efficacy

M SD
Carrier	decision	self-efficacy 3.84 0.503

Goal	selection 3.94 0.593
Job	information	collection 3.93 0.558

Future	planning 3.72 0.868
Problem-solving 3.71 0.576

Relation between smartphone addiction status and career decision self-efficacy:	 The	 results	 of	 correlation	
between	smartphone	addiction	status	and	efficacy	are	shown	in	table	5.

Table 5: Relation between Smartphone addiction status and Career decision self-efficacy

Smartphone 
addiction 

status

Goal 
selection

Job 
information 

collection

Future 
planning

Problem-
solving

Career 
decision 

self-efficacy
Smartphone	addiction	status 1 -.299** -.083 -.262* -.343** -.587**

Goal	selection 1 .559** .774** .415** .513**
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Conted…

Job	information	collection 1 .392** .421** .412**

Future	planning 1 .359** .395**

Problem-solving 1 .347**

Career	decision	self-efficacy 1

*p<0.05,	**p<0.01

CONCLUSION

While	smartphones	have	large	functional	roles	in	the	
aspect	of	convenience	and	usability,	on	the	other	hand,	
it	 owes	 the	 problem	 of	 dependent	 and	 uncontrollable	
dysfunctional	addiction	in	students	in	adolescence.	The	
result	of	 the	study	that	 impulsiveness	and	stress	of	 the	
high	 school	 student	 smartphone	 addiction	 risk	 group	
were	higher	 than	the	general	user	group,	and	that	self-
efficacy	and	self-control	were	lower,	matches	the	results	
of	this	study.

In	a	study	of	smartphone	addiction	and	self-efficacy	
of	 university	 students,	 the	 frequency	 of	 smartphone	
addiction	was	higher	with	lower	self-efficacy,	supporting	
the	results	of	the	study.	In	addition,	a	study	on	little	school	
students	showed	that	the	group	with	low	real-world	self-
efficacy	had	higher	smartphone	addition	tendencies.	 In	
a	study	on	smartphone	addiction	in	university	students	
with	stress,	 self-control,	and	self-efficacy	as	mediating	
factors,	there	was	negative	correlation	with	self-efficacy,	
and	the	results	of	another	study	on	high	school	student	
school	life	adaptation	with	self-efficacy	as	a	mediating	
variable	 studying	 correlation	 between	 smartphone	
addiction	showed	similar	results.

In	a	study	of	relation	between	smartphone	addiction	
and	 self-efficacy	 in	 university	 students,	 addiction	
was	 higher	 with	 lower	 self-efficacy	 showing	 positive	
correlation	 and	 it	 is	 on	 the	 same	 terms	with	 this	 study.	
Also	in	a	study	on	high	school	students,	relation	between	
self-efficacy	and	smartphone	addiction	showed	significant	
negative	correlation	and	looking	at	the	results	of	the	study,	
it	can	be	determined	that	high	school	students	with	high	
level	of	self-efficacy	do	not	show	anxiety	or	dependence	
regardless	 of	 Smartphone	 usage,	 has	 good	 control	 and	
high	level	of	career	decision	self-efficacy.

Therefore,	in	youth,	an	important	period	for	deciding	
future	 career	 path,	 negative	 effects	 due	 to	 smartphone	
addiction	 is	 highly	 likely	 to	 continue	 to	 adulthood.	 In	

order	 to	 prevent	 addiction,	 effective	measures	 such	 as	
thorough	 prevention	 education,	 counseling	 programs	
and	various	alternative	leisure	activities	should	be	sought	
and	executed	with	responsibility	by	society,	home,	and	
local	resources,	as	well	as	the	school
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ABSTRACT

The	current	study	investigated	the	impact	of	orthography	on	perception	and	production	of	English	grapheme	
<o>	 in	 foreign	 language	 acquisition.	Also,	 the	 study	 purported	 to	 provide	 a	 test	 bed	 for	 the	 traditional	
assumption	that	perception	precedes	production.	To	this	end,	perception	and	production	tasks	of	English	
words	with	the	grapheme	<o>	divided	into	pretest	and	posttest	were	conducted	to	31	Korean	learners	of	
English.	The	stimulus	words	were	30	English	words	with	English	grapheme	<o>.	The	perception	task	was	a	
multiple-choice	identification	test.	The	production	task	was	to	read	the	stimulus	words	and	the	production	of	
the	participants	was	recorded	with	the	Goldwave	program.	After	the	pretest,	training	was	held	for	2	weeks	
and	the	posttest	was	administered.	The	results	showed	that	orthography	has	an	impact	on	perceiving	and	
producing	English	grapheme	<o>	across	the	tasks	and	the	tests	since	the	participants	tended	to	replace	[o]-
quality	vowels	for	the	English	target	vowels.	Specifically,	the	target	vowels	were	frequently	misperceived	
either	as	[o]	or	as	[oU]	across	the	pretest	and	posttest	in	the	perception	task.	In	the	production	task,	however,	
target	vowels	tended	to	be	mispronounced	as	[o].	The	substitution	of	the	target	vowels	with	[o]	whereby	the	
second	element	of	the	target	[oU]	was	omitted	was	especially	salient	across	the	tests.	As	for	the	relationship	
between	perception	and	production,	the	precedence	of	perception	over	production	was	not	found	either	in	
the	pretest	or	in	the	posttest.	Instead,	an	asymmetry	between	perception	and	production	was	detected	since	
production	accuracy	 tended	 to	be	 significantly	better	 than	perception	accuracy	after	 training.	Given	 that	
training	on	the	target	vowels	of	English	grapheme	<o>	yielded	production	improvements	for	the	most	of	
the	target	vowels	but	not	perception	improvements,	perception	clearly	diverged	from	production.	Thus,	L2	
training	programs	should	consider	the	fact	that	perception	is	mainly	involved	in	the	auditory	system	while	
production	mainly	in	the	motor	system.

Keywords: English grapheme <o>, L2 perception, L2 production, orthography effect, asymmetry in training effect
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INTRODUCTION

English	 pronunciation	 is	 not	 transparent	 given	 the	
huge	mismatches	between	letters	and	sounds	especially	
for	 vowels,	 thus	 causing	 pronunciation	 problems	 for	
nonnative	 speakers	 of	 English1,2.	 The	 discrepancy	
between	pronunciation	and	spelling	often	induces	even	
young	native	speakers	of	English	to	misspell	words	as	they	
pronounce	(e.g.,	nite	for	night;	grammer	for	grammar).	
This	‘pronunciation	spelling’	is	also	frequently	attested	

by	 nonnative	 speakers	 of	 English	 who	 are	 fluent	 in	
English	 but	 not	 highly	 literate3.	 Conversely,	 English	
spelling	 frequently	 has	 an	 impact	 on	 pronunciation,	
causing	 nonnative	 speakers	 ‘spelling	 pronunciation’.	
For	instance,	breakfast	may	be	pronounced	as	[brekfQst]	
instead	of	[brekf«st]	due	to	English	grapheme	<a>.	The	
effect	 of	 orthography	 was	 also	 witnessed	 by	 French-
English	bilinguals	who	adapted	8	English	vowels	based	
on	written	and	oral	forms	rather	than	oral	forms4.	Given	
that	 written	 inputs	 are	 the	 primary	 source	 for	 Korean	
learners	of	English,	 it	 is	expected	that	Korean	learners	
are	more	 subject	 to	 spelling	 pronunciation	 in	 learning	
English.	 Moreover,	 the	 writing	 system	 of	 Korean	 is	
non-alphabetic,	and	thus	Korean	learners	of	English	are	
assumed	to	have	more	difficulties	in	predicting	English	
pronunciation	based	on	English	orthography.
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There	 have	 been	 many	 controversies	 regarding	
the	 relation	 between	 perception	 and	 production.	 Some	
scholars	 claim	 that	 perception	 and	 production	 are	
related,	such	that	perception	is	ahead	of	production.	The	
precedence	of	perception	over	production	is	well-known	
in	 first	 language	 acquisition5.	 By	 contrast,	 some	 other	
scholars	contend	that	perception	is	not	necessarily	ahead	
of	 production	 and	 they	 are	 not	 related	 each	other	 since	
perception	and	production	abilities	rely	on	different	skills6.

The	purpose	of	the	present	paper	is	two-fold:	1)	to	
investigate	the	impact	of	orthography	on	perception	and	
production	of	English	grapheme	<o>	in	foreign	language	
acquisition;	2)	to	test	the	dominance	of	perception	over	
production	in	foreign	language	acquisition.	To	this	end,	
perception	and	production	tasks	of	English	words	with	
the	grapheme	<o>	divided	into	pretest	and	posttest	were	
administered	to	Korean	learners	of	English.

MATERIALS AND METHOD

Stimulus words: English	grapheme	<o>	is	pronounced	
as	 six	 different	 vowel	 sounds	 in	 American	 English.	
Specifically,	<o>	is	realized	as	low	back	vowel	[A],	mid	
back	tense	vowel	[oU],	mid	back	lax	vowel	[ ],	mid	central	
vowel	 [Ã],	 high	 back	 tense	 vowel	 [u],	 and	 unstressed	
vowel,	 schwa.	 In	 order	 to	 examine	 how	 Korean	 EFL	
learners	 perceive	 and	 produce	English	 grapheme	<o>,	
30	stimulus	words	were	chosen,	as	shown	in	Table	1.

Table 1: English words with grapheme <o>

Target vowels Stimuli

/A/ bond,	cob,	closet,	ponder,	domino,	
lottery

/oU/ code,	vote,	donor,	remote,	aerobic,	
romantic

/	/ cloth,	log,	glossy,	mortal,	chocolate,	
parasol

/Ã/ monk,	sponge,	comfort,	shovel
/u/ doom,	loop,	poodle,	saloon

Unstressed	
vowel correct,	dragon,	balcony,	domestic

Participants: Participants	were	31	Korean	EFL(English	
as	a	Foreign	Language)	learners	and	they	were	female-
dominant	given	that	the	number	of	the	female	participants	
were	18.	They	were	all	undergraduate	students	recruited	
from	an	English	class	in	a	private	university	located	in	
the	metropolitan	area	of	Seoul,	Korea.	The	average	age	
of	 the	 students	 was	 23.4	 years	 when	 the	 experiments	
were	 conducted.	 They	 self-evaluated	 their	 English	

proficiency	as	being	intermediate	or	low-intermediate	in	
the	questionnaire	collected	prior	to	the	pretest.
Procedure: There	 were	 two	 tasks	 for	 each	 test:	
perception	 and	 production	 tasks.	 In	 the	 pretest	 the	
production	 task	 was	 conducted	 before	 the	 perception	
task	to	avoid	the	input	effect.	In	the	production	task	the	
students	were	provided	the	words	in	Table	1	presented	
on	a	paper	with	a	randomized	order.	The	pronunciation	
of	the	students	was	recorded	by	the	Goldwave	program	
(www.goldwave.com).	 The	 recordings	 of	 the	 students	
were	evaluated	by	two	experts	who	majored	in	phonetics.

The	 perception	 task	 was	 a	 forced-choice	
identification	 test	 in	 which	 the	 participants	 chose	 one	
target	vowel	among	four	vowel	choices	(e.g.,	1)	[b nd],	
2)	[boUnd],	3)	[bond],	4)	[bAnd]	for	the	stimulus	bond).	
One	male	native	speaker	of	American	English	recorded	
the	materials	 in	 the	 perception	 task.	Regarding	 target-
inappropriate	pronunciation	of	[o]	in	the	third	alternative,	
the	native	speaker	was	asked	 to	produce	 the	vowel	by	
deleting	 the	second	offglide	element	 [U]	 from	[oU].	 It	
is	 frequently	 noticed	 that	 Korean	 speakers	 of	 English	
tend	to	delete	the	second	element	in	the	perception	and	
production	of	English	[oU]	7.

Training	 sessions	were	 held	 for	 two	weeks	 in	 the	
class	 after	 the	 pretest.	 Training	 for	 the	 target	 vowels	
realized	from	English	grapheme	<o>	consisted	of	class	
activity,	group	activity,	pair	activity,	and	solo	practice.	
Audio	and	video	materials	of	the	words	with	<o>	were	
used	 for	 training.	 When	 the	 training	 sessions	 were	
completed,	the	posttest	was	administered.

RESULTS AND DISCUSSION

Overall results: In	 the	 pretest	 the	 mean	 correct	
percentage	of	perception	was	slightly	higher	than	that	of	
production	(54.2%	vs.	49.9%).	In	the	posttest,	however,	
the	 mean	 correct	 percentage	 was	 substantially	 higher	
in	production	than	in	perception	(60.3%	vs.	69.0%),	as	
shown	in	Figure	1.

Figure 1: Mean correct percentages of perception 
and production in the pretest and posttest
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In	order	to	examine	whether	the	accuracy	difference	between	perception	and	production	in	the	pretest	and	posttest	
is	significant,	paired-samples	t-tests	were	carried	and	Table	2	presents	the	results.

Table 2: T-tests for the difference between perception and production

Pair of comparison Tests Mean difference t df p

perception	vs.	production	
pretest -4.30323 -1.593 30 .122
posttest -8.70323 -3.781 30 .001*

*p<.05

Table	2	shows	that	there	was	no	significant	difference	
between	 perception	 and	 production	 in	 the	 pretest.	
However,	 production	 accuracy	 became	 significantly	
better	 than	 perception	 in	 the	 posttest.	 This	 indicates	
that	 the	 dominance	 of	 perception	 over	 production	 was	
not	found	either	in	the	pretest	or	in	the	posttest.	Rather,	
production	 accuracy	 became	 to	 precede	 perception	
accuracy	 in	 the	 posttest.	 Therefore,	 production	 showed	
significant	improvements	between	the	pretest	and	posttest,	
but	perception	did	not.	This	indicates	that	in	the	posttest	
the	participants’	production	abilities	were	enhanced	while	
perceptual	 abilities	 were	 not,	 thus	 showing	 asymmetry	
between	perception	and	production	after	training.	In	the	

next	 subsections	 the	 results	 were	 further	 analyzed	 by	
English	target	vowels	of	English	grapheme	<o>.

Orthography effect: In	this	subsection	specific	errors	are	
examined	in	detail	to	investigate	the	effect	or	orthography.	
There	were	a	total	of	930	trials	(=30	stimulus	words31	
participants)	for	each	test.	For	the	perception	task	there	
were	a	total	of	426	incorrect	answers	in	the	pretest	while	
a	 total	of	366	 false	answers	 in	 the	posttest.	As	 for	 the	
production	task,	a	total	of	466	incorrect	answers	in	the	
pretest	 while	 a	 total	 of	 263	 inaccurate	 answers	 in	 the	
posttest.	Incorrect	answers	are	summarized	by	the	tasks,	
as	in	Tables	3	and	4.

Table 3: Distribution of incorrect answers for the perception task

total [ ] [A] [Ã] [ju] [o] [oU] [u]
pretest 426 26 49 41 8 134 135 33
posttest 366 28 62 31 5 115 110 15

Table 4: Distribution of incorrect answers for the production task

total [A] [Ã] [o] [oU] [u] others
pretest 466 7 45 343 62 3 6
posttest 263 5 44 156 47 5 6

The	 target	 English	 vowels	 were	 frequently	
misperceived	 as	 [o]	 or	 [oU]	 both	 in	 the	 pretest	 and	
posttest,	as	in	Table	3.	For	instance,	closet	with	[A],	vote 
with	[oU],	log	with	[ ],	monk	with	[Ã],	doom	with	[u],	
and	 correct	 with	 [«]	 tended	 to	 be	misidentified	 as	 [o]	
in	 perception.	 Similarly,	 cob	 with	 [A],	 parasol	 with	 [ 
],	 shovel	with	 [Ã],	 and	correct	with	 [«]	were	 replaced	
by	 [oU].	 In	 production,	 target	 vowels	 tended	 to	 be	
mispronounced	as	[o],	as	in	Table	4.	The	substitution	of	
the	target	vowels	with	[o]	whereby	the	second	element	
of	the	target	[oU]	was	omitted	was	especially	salient	in	
the	production	task	across	the	pretest	and	posttest.

The	 distribution	 of	 the	 incorrect	 answers	 for	 the	
perception	task	was	skewed	in	that	the	incorrect	answers	
such	 as	 [o]	 and	 [oU]	 occurred	 persistently	 relative	

to	 other	 inaccurate	 answers.	 Since	 there	 were	 seven	
different	 kinds	 of	 false	 answers	 for	 the	 total	 of	 426	
incorrect	 answers,	 the	 mean	 occurrence	 of	 the	 false	
answers	 was	 61	 (=4267).	 The	 false	 answers	 [o]	 and	
[oU],	however,	surpassed	the	mean	occurrence	far	more	
than	 100%	 (73	 trials	 more	 for	 [o]	 and	 74	 trials	 more	
for	 [oU],	 respectively,	 in	 the	 pretest).	 Assuming	 that	
more	 than	 50%	 distributional	 difference	 is	 significant	
(i.e.,	30	 trials	more	out	of	61	 trials	 result	 in	91	 trials),	
the	 occurrences	 of	 the	 false	 answers	 [o]	 and	 [oU]	 are	
considered	as	significantly	persistent	in	the	pretest,	and	
this	also	applies	to	the	posttest.	Importantly,	the	dominant	
occurrence	of	[o]	and	[oU]	in	the	perception	task	across	
the	 tests	 seems	 to	 be	 ascribable	 to	 the	 grapheme	<o>,	
thus	yielding	orthography	effect.
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Along	the	same	lines,	the	distribution	of	the	false	answers	for	the	production	task	was	skewed	given	the	343	
occurrences	of	[o]	in	the	pretest.	The	mean	occurrence	of	the	false	answers	was	78	(=4666)	in	the	pretest	and	the	
occurrence	of	[o]	is	significantly	persistent	relative	to	the	mean	occurrence.	The	persistent	occurrences	of	[o]	also	
apply	to	the	posttest,	and	this	is	also	attributed	to	the	effect	of	orthography	<o>.

No precedence relationship between perception and production in the pretest: Perception	and	production	
accuracy	of	the	English	target	vowels	in	the	pretest	is	presented	in	Figure	2.

Figure 2: Correct percentages of perception and production by the target vowels in the pretest

Figure	2	illustrates	that	the	correct	percentages	of	perception	and	production	for	the	target	vowels	were	less	than	
60%	except	the	target	vowel	[u].	This	indicates	that	the	participants	had	difficulties	perceiving	and	producing	most	
of	the	target	vowels	represented	by	the	grapheme	<o>.	Also,	there	was	not	much	difference	between	perception	and	
production	accuracy	for	most	of	the	target	vowels	except	[A].	The	production	accuracy	of	[A]	was	very	low,	and	this	
caused	the	discrepancy	in	accuracy	between	perception	and	production.

In	order	to	examine	the	significance	of	the	difference	between	perception	and	production,	paired-samples	t-tests	
were	performed,	as	in	Table	5.

Table 5: T-tests for the difference between perception and production of the target English vowels in the pretest

Pair of comparison Target vowels Mean difference t df p

perception	vs.	production

[A] 24.18387 4.836 30 .000*
[oU] 1.60968 .270 30 .789
[ ] 3.76774 13.45958 30 .433
[Ã] -4.03226 -.656 30 .517
[u] -1.61290 -.441 30 .662

unstressed -6.45161 -1.072 30 .292

*p<.05
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The	result	demonstrates	that	no	significant	difference	
in	 accuracy	 between	 perception	 and	 production	 was	
found	 for	 the	 most	 of	 the	 target	 vowels.	 However,	
perception	 accuracy	 was	 significantly	 higher	 than	
production	accuracy	for	the	target	[A].	In	summary,	the	
precedence	of	perception	over	production	was	not	also	
attested	for	the	individual	target	vowels	except	[A]	in	the	

pretest.	In	the	next	subsection	the	results	in	the	posttest	
are	presented	by	the	target	vowels.
Asymmetry in training effect: In	the	posttest	perception	
accuracy	of	the	target	vowel	was	less	than	60%	except	
for	 the	 targets	 [A]	 and	 [u].	 By	 contrast,	 production	
accuracy	of	the	target	vowels	was	more	than	60%	except	
for	the	target	[ ],	as	in	Figure	3.

Figure 3: Correct percentages of perception and production by the target vowels in the posttest

The	results	reveal	that	overall	the	participants	have	more	difficulties	perceiving	the	target	vowels	than	producing	
them.	In	particular,	the	targets	[oU],	[ ],	[Ã],	and	unstressed	vowel	caused	severe	difficulty	in	perception	given	that	
the	correct	percentages	of	them	were	under	60%	even	after	training.

To	determine	whether	the	participants	performed	differently	on	perception	and	production	in	the	posttest,	paired-
samples	t-tests	were	conducted.

Table 6: T-tests for the difference between perception and production of the target English vowels  
in the posttest

Pair of comparison Target vowels Mean difference t df p

perception	vs.	production	

[A] 6.44839 1.647 30 .110
[oU] -17.20968 -3.016 30 .005*
[ ] -.00968 -.002 30 .998
[Ã] -16.12903 -3.069 30 .005*
[u] -10.48387 -2.353 30 .025*

unstressed -22.58065 -4.546 30 .000*
*p<.05
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The	result	in	Table	6	reveals	significant	differences	
between	perception	and	production	for	the	target	vowels	
[oU],	 [Ã],	 [u],	 and	 unstressed	 vowel,	 but	 not	 for	 the	
target	vowels	[A]	and	[ ].	While	there	was	no	significant	
difference	between	perception	and	production	for	[oU],	
[Ã],	 [u],	 and	 unstressed	 vowel	 in	 the	 pretest,	 there	
were	 significant	 difference	 for	 the	 same	vowels	 in	 the	
posttest.	 This	 indicates	 that	 the	 participant	 showed	
significant	improvement	in	production	for	these	vowels.	
Additionally,	 the	 reason	 for	 why	 target	 [A]	 did	 not	
show	 a	 significant	 difference	 between	 perception	 and	
production	in	the	posttest	is	because	production	abilities	
of	the	participants	enhanced	tremendously	in	the	posttest	
from	 28.5%	 to	 60.2%	 in	 accuracy	 resulting	 in	 no	
significant	difference	between	perception	and	production.	
Accordingly,	 this	 case	 of	 [A]	 is	 also	 considered	 as	
enhanced	production	 relative	 to	 perception.	The	 target	
[ ]	 is,	 however,	 shown	 to	 pose	 a	 challenge	 to	 both	
perception	and	production	since	the	correct	percentages	
of	perception	and	production	were	all	under	60%	in	the	
posttest.	To	summarize,	significant	differences	between	
perception	and	production	emerged	in	the	posttest	unlike	
the	pretest	and	production	abilities	 tended	 to	be	ahead	
of	 perception	 abilities.	 This	 suggests	 that	 training	 on	
the	 perception	 and	 production	 of	 grapheme	 <o>	 was	
beneficial	 for	 production	 improvements,	 thus	 showing	
asymmetry	in	training	effect.	

As	for	the	precedence	of	production	over	perception,	
the	 current	 study	 is	 line	 with	 some	 previous	 research	
which	investigated	the	relationship	between	perception	
and	 production.	 In	 the	 acquisition	 of	 English	 liquids	
/l/	 and	 /r/	 by	 Japanese	 speakers,	 production	 accuracy	
was	reported	to	be	significantly	higher	 than	perception	
accuracy8.	 Likewise,	 Korean	 speakers’	 perception	 of	
English	 vowels	 was	 not	 always	 more	 accurate	 than	
that	of	perception9.	These	run	counter	to	the	traditional	
assumption	 that	 perception	 precedes	 production,	 and	
all	 these	 show	possibility	 that	production	does	not	 lag	
behind	perception.

The	asymmetry	between	perception	and	production	
was	also	found	in	previous	research.	In	the	longitudinal	
study	 of	 the	 perception	 and	 production	 of	 11	 British	
English	 vowels	 by	 Northern	 England	 speakers	 who	
varied	 in	 dialects	 and	 geographical	 regions,	 vowel	
productions	of	the	participants	changed	over	a	period	of	
time	while	vowel	perceptions	did	not10.	In	a	similar	vein,	
Korean	 speakers	 of	English	 showed	 asymmetry	 in	 the	

perception	and	production	of	English	grapheme	<e>	in	
that	the	participants’	vowel	productions	improved	after	
training	but	their	perceptions	did	not11.	The	asymmetry	
may	be	accounted	for	by	different	nature	of	perception	
and	production.	While	perception	is	mainly	involved	in	
the	 auditory	 perceptual	 system	 rather	 than	 in	 physical	
movements,	production	is	mainly	involved	in	gestures	of	
the	articulators	controlling	motor	commands6,12.

CONCLUSION

The	 current	 study	 investigated	 the	 impact	 of	
orthography	 on	 perception	 and	 production	 of	 English	
grapheme	<o>	in	foreign	language	acquisition.	Also,	the	
study	purported	to	provide	a	test	bed	for	the	traditional	
assumption	 that	 perception	 precedes	 production.	 The	
first	 finding	 is	 that	 orthography	 has	 an	 impact	 on	 the	
perception	 and	 production	 of	 English	 grapheme	 <o>	
across	 the	 tasks	 and	 the	 tests.	 Specifically,	 the	 target	
vowels	tended	to	be	misidentified	as	[o]	or	[oU]	across	
the	pretest	and	posttest	in	the	perception	task.	Also,	the	
target	vowels	frequently	mispronounced	as	[o]	across	the	
tests	in	the	production	task.	The	deletion	of	the	second	
part	of	the	target	[oU]	was	most	salient	in	the	production	
task.	The	second	finding	of	the	current	study	is	that	no	
precedence	 of	 perception	 over	 production	 was	 found	
either	in	the	pretest	or	in	the	posttest.	Rather,	asymmetry	
between	 perception	 and	 production	was	 attested	 since	
production	 accuracy	 became	 significantly	 better	 than	
perception	 accuracy	 after	 training.	 Thus,	 training	
improved	 production	 compared	 to	 perception.	 This	 is	
not	uncommon	given	the	different	nature	of	perception	
and	production.
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ABSTRACT

Background/Objectives:	 In	order	 to	activate	STEAM	education	 in	schools,	 teachers’	perceptions	of	 the	
STEAM	teacher	training	program	were	analyzed	in	relation	to	their	particular	school	level.

Method/Statistical analysis:	An	 expert	 group	 developed	 a	 questionnaire	 to	 investigate	 perceptions	 of	
the	 STEAM	 teacher	 training	 program	 and	 delivered	 the	 questionnaire	 to	 9986	 teachers	 through	 online	
communication	 channels.	The	 results	 of	 the	questionnaire	were	 analyzed	 in	 relation	 to	 school	 level	 and	
using	the	Chi-square	test.

Findings:	Teachers`	perceptions	of	 the	STEAM	teacher	training	program	showed	statistically	significant	
differences	 according	 to	 the	 particular	 school	 level:	 At	 high	 school	 level,	 teachers	 had	 a	 low	 rate	 of	
participation	 in	 the	 STEAM	 teacher	 training	 program	 and	 were	 not	 confident	 about	 restructuring	 the	
curriculum	 or	 about	 utilizing	 STEAM	 education	 in	 the	 classroom,	 even	 when	 they	 had	 participated	 in	
the	STEAM	 teacher	 training.	These	 results	 reflected	 administrative	difficulties	 that	 high	 school	 teachers	
experience	in	areas	such	as	curriculum	development.	In	contrast,	the	elementary	school	teachers	wanted	to	
improve	their	understanding	of	STEAM	education	through	the	STEAM	teacher	training.	The	middle	school	
teachers	expressed	a	strong	need	for	educational	programs	that	could	be	applied	in	the	classroom	and	wished	
to	develop	these	through	case-	and	activity-	oriented	training.

Improvements/Applications:	Through	this	study,	it	was	confirmed	that	the	demand	for	STEAM	teacher	
training	differs	and	it	is	necessary	for	teacher	training	to	be	suited	to	the	teacher’s	school	level.
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INTRODUCTION

With	 the	 development	 of	 science	 and	 technology,	
society	 has	 changed	 dramatically.	As	 a	 result	 of	 these	
developments,	 the	amount	of	knowledge	has	 increased	
greatly	 and	 the	 boundaries	 between	 the	 academic,	 the	
social,	 and	 the	 national	 are	 rapidly	 fading1.	 However,	
as	 the	 side	 effects	 of	 development,	 problems	 such	 as	
the	 poverty	 gap,	 starvation,	 and	 global	 warming	 are	
steadily	 emerging.	 These	 are	 complex	 problems	 that	
cannot	be	solved	by	a	single	discipline.	Therefore,	 the	

ability	to	converge	various	disciplines	in	order	to	solve	
these	problems	through	the	creative	integration	of	their	
knowledge	is	being	globally	recognized	as	a	necessity2.

Around	the	world,	a	movement	has	been	introduced	
that	 aims	 to	 converge	 traditional	 educational	 streams	
in	 order	 to	 provide	 future	 human	 resources	 with	
competence	 in	 combining	 resources	 and	 know-how.	
In	 the	United	 States,	 the	United	Kingdom,	 Israel,	 and	
Finland,	 the	 Science,	 Technology,	 Engineering,	 and	
Mathematics	 (STEM)	 approach	 to	 education	 has	 been	
actively	introduced	into	the	curriculum3.	In	response	to	
this	 trend,	 in	its	revised	education	curriculum	of	2009,	
Korea	 introduced	 STEAM	 education,	 and	 it	 is	 now	
focused	on	cultivating	talented	people	with	competency	
in	 convergence4.	 STEAM	 education	 integrates	 the	
Arts	 into	 the	 existing	 STEM	 education	 and	 cultivates	
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a	 competency	 with	 a	 more	 creative	 approach	 to	
convergence	than	the	original	STEM	education5.

The	 Korean	 Foundation	 for	 the	 Advancement	
of	 Science	 and	 Creativity	 supports	 various	 programs	
including	 the	 development	 of	 the	 STEAM	 education	
program,	a	reader	school	and	a	research	school	in	order	
to	activate	STEAM	education	 in	 schools6.	 In	academia,	
research	has	 been	 conducted	 into	various	 areas	 such	 as	
STEAM	education	program	development	and	application,	
analysis	of	the	effects	of	STEAM,	investigation	of	teacher	
perceptions,	and	theoretical	model	development3,7,8,9,10,11,12. 
However,	 at	 the	 school	 level,	 STEAM	 education	 has	
generally	not	been	activated	due	to	a	lack	of	understanding	
about	STEAM	education,	a	lack	of	educational	programs,	
and	administrative	problems3,13.

In	 order	 to	 solve	 these	 problems	 and	 to	 activate	
STEAM	 education	 in	 schools,	 there	 is	 a	 need	 for	
appropriate	teacher	training.	Teachers	in	the	field	have	an	
essential	role	to	play	in	introducing	STEAM	education14,	
and	teachers’	perceptions	and	beliefs	have	great	influence	
on	their	performance15,16.	According	to	Park	et	al.	(2016),	
STEAM	education	for	teachers	is	the	most	important	factor	
if	STEAM	is	 to	be	applied	 in	schools13.	 If	 the	 teachers’	
beliefs,	perceptions,	and	voluntary	efforts	can	be	changed	
through	 STEAM	 teacher	 training,	 STEAM	 education	
will	be	promoted	 in	schools.	Therefore,	 teachers	should	
receive	STEAM	training	if	they	are	to	become	engaged	in	
it.	However,	previous	research	done	on	STEAM	teacher	
training	was	merely	a	survey	of	teachers’	perceptions,	and	
insufficient	research	has	been	conducted	with	the	whole	
teaching	population.

The	 purpose	 of	 this	 study	 was	 to	 investigate	 the	
actual	 conditions	 of	 STEAM	 training	 for	 teachers	 in	
Korea.	For	this	study,	a	questionnaire	based	survey	was	
conducted	on	STEAM	teacher	training,	the	results	were	
analyzed,	and	conclusions	drawn.

METHOD
Test Tool:	 The	 test	 tool	 used	 in	 this	 study	 was	

designed	 to	 investigate	 teachers’	 knowledge	 and	

perceptions	of	STEAM	training.	For	the	development	of	
the	test	tool,	a	group	of	ten	STEAM	educational	experts,	
composed	of	teachers	and	professors,	was	formed	who	
developed	 the	 test	 tool	 from	 an	 analysis	 of	 previous	
research3.	A	pilot	 study	was	 conducted	 to	 improve	 the	
reliability	and	validity	of	the	test	tool	once	developed.
Investigation Method:	 The	 survey	 was	 started	 on	
September	 7,	 2015,	 and	 the	 data	 was	 collected	 by	
October	 2,	 2015.	 In	 order	 to	 investigate	 the	 overall	
teachers’	 perception	 of	 STEAM	 teacher	 training,	 the	
official	documents	sent	to	all	schools	requested	that	more	
than	four	teachers	from	each	school	would	participate	in	
the	questionnaire.	Google	questionnaires	were	used	for	
the	survey	tool	to	increase	the	participation	rate.
Research Subjects:	 The	 survey	 was	 completed	 by	
9990	 teachers	working	 in	 elementary,	middle,	 and	high	
schools.	 Of	 these,	 only	 four	 teachers’	 questionnaires	
were	incomplete	and	so	the	data	from	9986	teachers	were	
utilized	in	the	study.	Of	the	teachers	who	completed	the	
questionnaire,	3503	(35.1%)	were	male	and	6483	(64.9%)	
were	female.	Regarding	the	teachers’	educational	careers:	
The	 largest	 group	 had	 taught	 for	 less	 than	 five	 years	
(25.7%).	The	next	largest	group	was	made	up	of	teachers	
who	had	 taught	 for	 over	 25	 years	 (20.7%),	 then	 15–20	
years	 (18.2%),	 10–15	 years	 (18.1%),	 with	 the	 smallest	
group	having	taught	for	5–10	years	(17.3%).	Regarding	
the	final	educational	level	of	the	teachers:		6457	(64.7%)	
had	 a	 bachelor’s	 degree,	 3395	 (34.0%)	 had	 a	 master’s	
degree,	and	134	(1.3%)	had	doctoral	degrees.

RESULTS AND DISCUSSION

According	 to	 the	 analysis,	 the	 percentage	 of	
middle	 school	 teachers	 participating	 in	 the	 STEAM	
teacher	 training	 (57.1%)	 was	 the	 highest,	 followed	 by	
the	 elementary	 school	 teachers	 (53.7%),	 and	 then	 the	
high	 school	 teachers	 (51.6%).	 These	 percentages	 show	
statistically	 significant	differences,	 χ2=	14.507,	p=	 .001.	
These	 results	 indicate	 that	 participation	 in	 STEAM	
training	varies	as	dependent	on	the	teacher’s	school	level.

Table 1: The result of participation in STEAM teacher training of teacher

school level participation in STEAM teacher training total χ2(p)yes no

elementary	school	teacher 2966 2560 5526

14.507
(.001)

(53.7%) (46.3%) (100.0%)

middle	school	teacher 1509 1134 2643
(57.1%) (42.9%) (100.0%)

high	school	teacher 929 872 1801
(51.6%) (48.4%) (100.0%)

Total 5404 4566 9970
(54.2%) (45.8%) (100.0%)
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A	multiple	choice	question	asked	about	the	type	of	
STEAM	training	in	which	the	teachers	had	participated.	
This	 was	 analyzed	 in	 relation	 to	 the	 teachers’	 school	
levels.	The	number	of	teachers	who	participated	in	each	
type	of	training	was	counted	and	analyzed,	and	because	
teachers	could	have	participated	in	more	than	one	type	
of	training,	the	total	number	was	larger	than	5,404.

On	analyzing	the	types	of	STEAM	training	in	which	
teachers	 had	 participated	 in	 relation	 to	 the	 teacher’s	
school	 level,	 there	 was	 a	 statistically	 significant	
difference	(χ2=	36.129,	p<	.001).	The	percentage	of	high	
school	 teachers	 (24.1%)	 who	 had	 attended	 collective	
training	programs	 in	 the	provincial	office	of	education	
was	lower	than	the	percentage	of	middle	and	elementary	
school	 teachers	 who	 had	 attended	 them.	 However,	
more	high	school	 teachers	 (28.9%)	had	participated	 in	
the	 introductory	 distance	 training	 than	 either	 middle	
school	 teachers	 (25.3%)	or	elementary	school	 teachers	
(25.2%).	The	basic	distance	training	was	attended	by	a	
smaller	number	of	middle	school	teachers	(25.8%)	than	
elementary	 school	 teachers	 (28.2%),	 or	 high	 school	
teachers	 (29.1%).	A	 smaller	 percentage	 of	 elementary	
school	 teachers	 participated	 in	 the	 advanced	 STEAM	

teachers’	 training	 than	 either	 middle	 school	 or	 high	
school	 teachers.	 There	 were	 no	 significant	 differences	
in	the	participation	in	distance	education	by	teachers	in	
private	 institutions	 according	 to	 their	 school	 level,	 as	
shown	in	table	2.

The	 STEAM	 teacher	 training	 methods	 that	 the	
teachers	 preferred	 were	 the	 case-centered	 (35.5%),	
activity-centered	(24.7%),	and	field-application	(20.1%)	
methods.	 In	 the	 study	 by	 Kim,	 Lee,	 and	 Kim	 (2016)	
there	 was	 a	 similar	 preference	 for	 case-centered	 and	
field-application	training.	Unlike	the	other	school	levels,	
the	middle	school	teachers	in	our	study	did	not	favor	a	
theoretical	approach	(10.8%),	but	preferred	the	activity-
centered	 approach	 (27.5%)	 and	 the	 field-application	
method	 (21.1%),	 as	 shown	 in	 table	 2.	 In	 this	 regard,	
the	STEAM	training	methods	preferred	by	the	teachers	
showed	 a	 statistically	 significant	 difference	 in	 relation	
to	 the	 teacher’s	 school	 level	 (χ2=	 40.026,	p<	 .001).	 In	
previous	studies,	middle	school	teachers	and	high	school	
teachers	showed	similar	attitudes,	which	contrasted	with	
those	of	the	elementary	school	teachers18,19.	However,	in	
this	study,	the	greatest	differences	in	relation	to	preferred	
STEAM	 teacher	 training	 courses	 were	 between	 the	
middle	school	teachers	and	the	high	school	teachers.

Table 2: The result of types of STEAM teacher training in which the teacher participated and preferred 
methods of STEAM training

elementary 
school teacher

middle school 
teacher

high school 
teacher total χ2(p)

Types of STEAM Teacher Training in Which the Teacher Participated
collective	training	
programs	in	the	

provincial	office	of	
education

1147 (30.10%) 640 (31.50%) 313 (24.10%) 2100 (29.40%)

14.507
(.001)

distance	education	
by	teachers	in	private	

institutions
354 (9.30%) 188 (9.30%) 123 (9.50%) 665 (9.30%)

introductory	distance	
training 958 (25.20%) 514 (25.30%) 375 (28.90%) 1847 (25.90%)

basic	distance	training 1072 (28.20%) 523 (25.80%) 378 (29.10%) 1973 (27.60%)
the	advanced	teachers’	
training(Ewha	woman	

university)
65 (1.70%) 45 (2.20%) 37 (2.80%) 147 (2.10%)

the	advanced	teachers’	
training(Korea	Advanced	
Institute	of	Science	and	

Technology)

83 (2.20%) 56 (2.80%) 37 (2.80%) 176 (2.50%)

etc. 129 (3.40%) 63 (3.10%) 36 (2.80%) 228 (3.20%)
total 3808 (100.00%) 2029 (100.00%) 1299 (100.00%) 7136 (100.00%)
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Teacher’s Preferred Methods of STEAM Training
theory-centered 670 (15.10%) 251 (10.80%) 193 (13.50%) 1114 (13.60%)

36.129
(.000)

case-centered 1593 (35.90%) 792 (34.00%) 527 (36.80%) 2912 (35.50%)
acitivity-centered 1040 (23.40%) 641 (27.50%) 345 (24.10%) 2026 (24.70%)

Mentoring 44 (1.00%) 29 (1.20%) 20 (1.40%) 93 (1.10%)
field-application 885 (19.90%) 491 (21.10%) 271 (18.90%) 1647 (20.10%)
teacher	delivered 187 (4.20%) 113 (4.90%) 68 (4.70%) 368 (4.50%)

etc. 20 (.50%) 10 (.40%) 8 (.60%) 38 (.50%)
total 4439 (100.00%) 2327 (100.00%) 1432 (100.00%) 8198 (100.00%)

In	order	to	discover	which	type	of	training	teachers	preferred	in	the	STEAM	teacher	training,	they	were	asked	
which	type	of	training	they	would	recommend	to	their	colleagues.	According	to	the	school	level,	the	types	of	STEAM	
teacher	training	that	teacher	would	like	to	recommend	to	colleagues	were	different.	The	results	showed	a	statistically	
significant	difference,	(χ2=	55.075,	p<	.001)	in	the	types	of	training	that	teachers	would	recommend	to	their	colleagues	
in	relation	to	the	school	level	where	they	taught.	According	to	the	survey	results,	satisfaction	was	generally	high	with	
the	collective	 training	programs	held	 in	 the	provincial	office	of	education	 (25.0%)	and	 the	 introductory	distance	
training	course	(21.7%).	In	addition,	many	teachers	responded	that	 they	did	not	have	(19.1%),	as	shown	in	table	
3.	And,	these	results	also	showed	that	many	teachers	were	not	satisfied	with	the	existing	STEAM	teacher	training.	
This	is	certainly	a	factor	that	makes	STEAM	education	difficult	to	activate	in	schools13.	Therefore,	it	is	essential	that	
STEAM	education	training	is	developed	and	operated	in	such	a	way	that	it	meets	the	needs	of	teachers17.

When	 asked	why	 they	would	 consider	 recommending	 the	 training	 to	 their	 colleagues,	 the	 answers	 teachers	
gave	indicated	that	their	reasons	differed	according	to	school	level.	These	differences	were	found	to	be	statistically	
significant	(χ2=	128.430,	p<	.001).	At	the	high	school	level,	the	greatest	number	of	teachers	selected	“other”	(26.9%).	
At	the	middle	school	level,	the	greatest	number	of	teachers	(20.9%)	said	that	the	training	was	helpful	for	application	in	
the	classroom.	This	was	higher	than	in	the	other	school	levels.	Of	the	elementary	school	teachers,	47.6%	intended	to	
recommend	the	training	to	colleagues.	At	the	same	time,	only	8.3%	of	elementary	teachers	said	that	they	were	able	to	
understand	the	STEAM	material	while	5.2%	had	experienced	collaboration	with	other	teachers,	as	shown	in	table	3.	
These	percentages	were	lower	than	for	the	other	school	levels.	Kang	et	al.	(2013)	found	that	teachers	with	a	negative	
perception	of	STEAM	education	were	more	likely	to	be	middle	school	and	high	school	teachers	than	elementary	
school	teachers.	In	contrast,	other	researchers	have	found	middle	and	high	school	teachers	to	be	more	satisfied	with	
the	application	of	the	developed	program	to	their	classes15,16.	However,	Park	(2013)	found	that	elementary	school	
teachers	were	 in	agreement	about	 the	need	for	STEAM	education	and	were	more	 intent	on	 introducing	STEAM	
education	to	the	classroom	than	middle	school	teachers	were20,21.

Table 3: The result of types of training teachers would recommend to colleagues and reasons for 
recommending STEAM teacher training program

elementary school 
teacher

middle school 
teacher

high school 
teacher total χ2(p)

Types of Training Teachers would Recommend to Colleagues
collective	training	
programs	in	the	

provincial	office	of	
education

858 (24.50%) 510 (28.70%) 227 (20.30%) 1595 (25.00%)

55.075
(.000)

distance	education	
by	teachers	in	private	

institutions
295 (8.40%) 142 (8.00%) 72 (6.40%) 509 (8.00%)

introductory	distance	
training 808 (23.10%) 344 (19.30%) 237 (21.20%) 1389 (21.70%)

basic	distance	training 491 (14.00%) 242 (13.60%) 171 (15.30%) 904 (14.10%)
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the	
advanced	
teachers’	
training

(Ewha	
woman	

university)
124 (3.50%) 85 (4.80%) 56 (5.00%) 265 (4.10%)

(Korea	
Advanced	
Institute	of	
Science	and	
Technology)

186 (5.30%) 96 (5.40%) 75 (6.70%) 357 (5.60%)

None 648 (18.50%) 315 (17.70%) 257 (23.00%) 1220 (19.10%)
etc. 86 (2.50%) 44 (2.50%) 23 (2.10%) 153 (2.40%)
total 3496 (100.00%) 1778 (100.00%) 1118 (100.00%) 6392 (100.00%)

Reasons for Recommending STEAM Teacher Training Program to Colleagues
help	with	applying	to	

school 516 (17.40%) 315 (20.90%) 150 (16.10%) 981 (18.20%)

128.430
(.000)

understanding	STEAM	
lessons 1410 (47.60%) 541 (35.80%) 323 (34.70%) 2274 (42.10%)

receive	a	STEAE	
education	material 245 (8.30%) 211 (14.00%) 125 (13.40%) 581 (10.80%)

collaborate	with	other	
teachers 155 (5.20%) 129 (8.50%) 82 (8.80%) 366 (6.80%)

etc. 638 (21.50%) 314 (20.80%) 250 (26.90%) 1202 (22.20%)
total 2964 (100.00%) 1510 (100.00%) 930 (100.00%) 5404 (100.00%)

Kim,	Lee,	and	Kim	(2016)	state	 that	 teachers	bring	
a	high	level	of	educational	needs	to	the	STEAM	teacher	
training,	and	that	they	also	have	knowledge	of	the	latest	
developments	 in	 science	 and	 technology,	 and	 of	 the	
restructuring	 of	 the	 curriculum17.	Therefore,	 in	 order	 to	
investigate	the	effect	of	STEAM	teacher	training	in	this	
study,	we	examined	the	confidence	of	teachers	in	relation	
to	the	restructuring	of	the	curriculum	needed	subsequent	
to	 the	 STEAM	 teacher	 training	 program,	 as	 shown	 in	
table	4.	This	was	done	according	 to	 school	 level.	First,	
according	to	the	chi-square	test,	there	was	a	statistically	
significant	 difference	 according	 to	 school	 level	 in	 the	
confidence	 levels	 regarding	 the	 necessary	 restructuring	
of	 the	curriculum	(χ2=	46.358,	p<	.001).	Of	all	 teachers	
in	 both	 elementary	 and	middle	 schools,	 60%	 answered	
that	they	were	‘confident’	or	‘very	confident’.	However,	
among	high	school	teachers,	only	a	little	over	50%	said	
they	were	confident.	This	difference	is	due	to	the	burden	
that	high	school	teachers	carry	for	the	university	entrance	
examination.	Compared	to	elementary	and	middle	schools,	
at	the	high	school	level	the	entrance	examination	in	Korea	
poses	a	huge	burden	and	requires	a	lot	of	information	to	
be	taught.	So,	although	high	school	teachers	have	greater	
autonomy,	 the	burden	of	 restructuring	 the	curriculum	 is	

greater	on	them	than	on	the	other	school18,19.	This	would	
seem	 to	 account	 for	 the	 differences	 in	 confidence	 rates	
among	 teachers	 regarding	curriculum	restructuring	after	
doing	the	STEAM	teacher	training.

The	 percentage	 of	 high	 school	 teachers	 who	
responded	 ‘other’	was	 high	 (44.1%),	 although	 this	was	
lower	than	that	of	the	other	school	levels.	It	was	apparent	
that	elementary	school	 teachers	have	greater	confidence	
in	 their	 ability	 to	 restructure	 the	 curriculum	 following	
the	STEAM	teacher	training	program	than	teachers	from	
the	other	school	levels	(39.9%).	Only	the	middle	school	
teachers	felt	that	they	had	learned	to	collaborate	with	their	
colleagues	during	the	training	process	(22.3%),	as	shown	
in	 table	4.	The	differences	between	 the	school	 levels	 in	
confidence	related	to	the	restructuring	of	the	curriculum	
was	statistically	significant,	(χ2=	97.791,	p<	.001).	

Because	 in	 elementary	 school	 one	 teacher	 teaches	
several	 subjects,	 it	 is	 easier	 for	 the	 elementary	 school	 to	
reorganize	 its	 curriculum	 without	 collaboration	 between	
colleagues,	and	this	reorganization	can	be	conducted	more	
easily	than	at	the	other	school	levels.	In	contrast,	it	is	essential	
for	middle	school	teachers	to	cooperate	with	the	teachers	of	
each	subject	for	STEAM	education	to	be	implemented3. 
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In	 previous	 research,	 teachers	 answered	 that	 it	 is	 difficult	 to	 collaborate	 with	 each	 other,	 making	 STEAM	
education	difficult	to	achieve5,18,22.	The	results	of	this	study	showed	that	STEAM	teacher	training	can	help	to	solve	
these	problems.

Of	 all	 teachers,	 40%	 lacked	 the	 confidence	 that	 they	 could	 restructure	 the	 curriculum	after	 attending	STEAM	
teacher	training.		Again,	there	was	a	statistically	significant	difference	according	to	school	level	(χ2=	251.176,	p<	.001).	
The	most	common	reasons	for	the	lack	of	confidence	in	their	ability	to	restructure	the	curriculum	were	their	lack	of	
sufficient	experience	and	knowledge	of	STEAM	education,	and	their	difficulty	in	connection	and	collaborating	with	the	
teachers	of	other	subjects.	According	to	school	level:	middle	and	high	school	teachers	had	the	greatest	level	of	difficulty	
in	connecting	and	collaborating	with	other	subject	teachers.	Elementary	teachers	were	twice	as	confident	as	middle	
school	teachers	that	they	could	restructure	the	curriculum.	There	was	little	difference	between	school	levels	in	relation	
to	the	teachers’	lack	of	experience	and	knowledge	in	relation	to	the	curriculum	restructuring,	as	shown	in	table	5.

Table 4: The result of confidence in restructuring the curriculum and reasons for confidence regarding the 
restructuring of the curriculum

elementary school 
teacher

middle school 
teacher high school teacher total χ2(p)

Confidence in Restructuring the Curriculum

not	very	
confident 33 (1.10%) 21 (1.40%) 23 (2.50%) 77 (1.40%)

46.358
(.000)

not	confident 1009 (34.00%) 548 (36.30%) 410 (44.10%) 1967 (36.40%)

confident 1786 (60.20%) 879 (58.30%) 470 (50.60%) 3135 (58.00%)

very	confident 138 (4.70%) 61 (4.00%) 26 (2.80%) 225 (4.20%)

Total 2966 (100.00%) 1509 (100.00%) 929 (100.00%) 5404 (100.00%)

Reasons for Confidence Regarding the Restructuring of the Curriculum

no	need	for	
restructuring	of	
the	curriculum	
by	educational	

material

235 (6.80%) 86 (5.10%) 66 (6.30%) 387 (6.30%)

97.791
(.000)

improve	the	
expertise	of	
reconstructing	

of	the	
curriculum

1369 (39.90%) 532 (31.60%) 304 (28.90%) 2205 (35.70%)

collaborate	with	
other	teachers 548 (16.00%) 376 (22.30%) 172 (16.30%) 1096 (17.80%)

understanding	
the	school’s	
support	

procedures

113 (3.30%) 71 (4.20%) 47 (4.50%) 231 (3.70%)

etc. 1168 (34.00%) 619 (36.80%) 464 (44.10%) 2251 (36.50%)

total 3433 (100.00%) 1684 (100.00%) 1053 (100.00%) 6170 (100.00%)
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Reasons Why Teachers Lack Confidence in Restructuring the Curriculum

lack	of	sufficient	
experience	and	
knowledge

527 (13.50%) 268 (12.40%) 197 (13.00%) 992 (13.10%)

251.176
(.000)

difficulty	in	
reorganizing	the	

timetable
253 (6.50%) 138 (6.40%) 125 (8.30%) 516 (6.80%)

difficulty	in	
distributing	

class	by	subject
263 (6.80%) 132 (6.10%) 112 (7.40%) 507 (6.70%)

lack	of	
competence	in	
restructuring	the	
curriculum

332 (8.50%) 155 (7.20%) 138 (9.10%) 625 (8.30%)

difficulties	in	
connection	and	
collaborating	
with	other	
subjects

280 (7.20%) 325 (15.10%) 225 (14.90%) 830 (11.00%)

lack	of	facilities	
and	school	
support

143 (3.70%) 103 (4.80%) 93 (6.20%) 339 (4.50%)

lack	of	
evaluation	

methods	related	
to	STEAM	
education

122 (3.10%) 89 (4.10%) 112 (7.40%) 323 (4.30%)

etc. 1970 (50.60%) 948 (43.90%) 509 (33.70%) 3427 (45.30%)
Total 3890 (100.00%) 2158 (100.00%) 1511 (100.00%) 7559 (100.00%)

CONCLUSION

In	 this	 study,	 the	 teachers’	perceptions	of	STEAM	
teacher	training	were	analyzed	in	relation	to	the	individual	
teacher’s	school	level.	The	following	conclusions	were	
drawn	from	the	study:	First,	 the	proportion	of	teachers	
participating	 in	 STEAM	 teacher	 training	 was	 not	 the	
same	 for	all	 school	 levels.	High	school	 teachers	had	a	
lower	participation	rate	in	the	STEAM	teacher	training	
than	the	other	two,	lower,	school	levels.

Second,	 the	 type	 of	 STEAM	 teacher	 training	
program	 attended	 differed,	 depending	 on	 the	 teacher’s	
school	 level.	 Fewer	 high	 school	 teachers	 participated	
in	 the	 collective	 training	 programs	 provided	 in	 the	
provincial	 office	 of	 education,	 but	 their	 participation	

in	 the	 introductory	 distance	 training	 program	 was	 at	
a	 higher	 level	 than	 the	 others.	Elementary	 and	middle	
school	teachers	had	a	higher	rate	of	participation	in	the	
collective	 training	 programs	 in	 the	 provincial	 office	
of	 education,	 but	 their	 participation	 in	 the	 advanced	
STEAM	teacher	training	program	was	lower	than	that	of	
the	high	school	teachers.

Third,	 the	 STEAM	 teacher	 training	 methods	
preferred	 by	 the	 teachers	 were	 the	 case-	 and	 activity-
centered	 approaches.	 Teachers	 wanted	 knowledge,	
examples,	and	educational	programs	so	that	they	could	
apply	 the	STEAM	education	 in	 the	 classroom.	Unlike	
the	 other	 school	 levels,	 elementary	 school	 teachers	
showed	a	preference	for	theory-orientated	training.
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Fourth,	among	the	STEAM	teacher	training	courses,	
teacher	 satisfaction	 was	 highest	 for	 the	 collective	
training	 of	 the	 provincial	 office	 of	 education	 and	 the	
introductory	 distance	 training.	 Although	 the	 type	 of	
training	 recommended	 was	 different	 for	 each	 school	
level,	 it	 was	 found	 that	 the	 satisfaction	 rate	 was	 high	
in	 all	 groups	 for	 the	 collective	 training	 programs	 of	
the	provincial	office	of	 education	and	 the	 introductory	
distance	 training.	 However,	 satisfaction	 with	 STEAM	
teacher	training	was	lower	among	high	school	teachers	
than	among	the	other	school	levels.

Fifth,	high	school	teachers	were	less	confident	about	
restructuring	 the	 curriculum	 after	 the	 STEAM	 teacher	
training	 program	 than	 the	 lower	 school	 levels.	 The	
factors	 that	had	a	positive	effect	on	teacher	confidence	
in	 relation	 to	 curriculum	 reconstruction,	 subsequent	 to	
the	STEAM	teacher	training	program,	varied	from	one	
school	 level	 to	 the	 next.	 Elementary	 school	 teachers	
were	 generally	 confident	 of	 their	 expertise	 in	 relation	
to	the	restructuring	of	the	curriculum,	while,	for	middle	
school	teachers,	collaboration	with	their	colleagues	was	
the	most	important	factor,	and	it	was	more	important	to	
this	group	than	to	the	other	school	levels.	However,	there	
was	a	general	feeling	that	there	was	a	lack	of	sufficient	
experience	 and	 knowledge	 of	 STEAM	 education	 and	
this	negatively	affected	the	reconstruction	of	curriculums	
at	 all	 school	 levels.	 In	 the	 middle	 and	 high	 schools,	
unlike	 the	 elementary	 schools,	 difficulties	 in	 making	
connections	and	collaborating	with	the	teachers	of	other	
subjects	was	an	important	factor	complicating	curriculum	
reconstruction.	In	the	high	school,	curriculum	problems,	
such	 as	 restructuring	 the	 timetable	 and	 distribution	 of	
time,	were	also	important.

The	purpose	of	this	study	was	to	investigate	teachers’	
perceptions	of	STEAM	teacher	 training	 for	all	 regions	
and	at	all	levels.	However,	in	some	areas,	participation	
in	the	survey	was	poor	and	therefore	the	results	do	not	
reflect	 the	 opinions	 of	 teachers	 in	 all	 regions.	 It	 will	
therefore	be	necessary	 to	carry	out	 further	 studies	 that	
investigate	 these	 areas.	 It	 is	 also	 necessary	 to	 conduct	
studies	into	STEAM	teacher	training	according	to	school	
level,	 and	 to	 investigate	 the	 corresponding	 changes	 in	
teachers’	perceptions,	attitudes	and	satisfaction	levels.
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ABSTRACT

Objectives:	Our	experiment	studied	that	grafted	stem	cells	reduced	behavioral	deficiency	in	rodent	animal	
models	of	focal	ischemia.	

Methods/Statistical analysis:	The	 cerebral	 injuries	were	 produced	 by	middle	 cerebral	 artery	 occlusion	
(MCAO).	The	transplants	were	made	on	the	seventh	day	after	the	injuries.	Transplanted	cells	were	labeled	
with	cell	marker	CM-Dil.	The	infarction	area	was	treated	with	TTC	staining	&	fluorescent	dye.	

Findings:	Our	research	proved	the	effect	of	embryonic	stem	cells	to	the	cerebral	infarction	caused	by	middle	
cerebral	 artery	 occlusion,	 focusing	 the	 application	 of	 grafted	 stem	 cells	 for	 reduction	 of	 infarction	 and	
regeneration	of	nervous	injury.	Our	research	suggests	manifest	results	that	implantation	of	mouse	embryonic	
stem	cell	could	show	behavioral	improvement	after	severe	cerebral	damage.	The	injury	areas	of	infarction	
volumes	show	smaller	in	the	transplant	group	than	the	volume	of	the	non-transplant	group.	

Improvement/Applications:	Stem	cell	implant	therapy	may	enhance	the	effectiveness	of	stem	cell	implant	
for	central	nervous	system	injury.	Therefore,	mouse	embryonic	stem	cell	(mESC)	could	be	useful	application	
for	the	method	in	neurological	injury.	Our	studies	suggest	that	the	transplant	of	mESC	may	be	used	for	the	
treatment	of	brain	injuries.

Keywords: Ischemia, mouse embryonic stem cell, Middle cerebral artery occlusion, Transplant, Brain injury.

INTRODUCTION

Cerebral	 ischemia	 via	 middle	 cerebral	 artery	
ligation	is	a	disease	that	can	be	caused	by	cardiac	arrest	
or	 cardiopulmonary	bypass,	which	has	 been	known	 to	
cause	nerve	cell	damage	in	certain	areas	in	humans	and	
laboratory	animals.	Cerebral	ischemia	leads	to	decreased	
motor	 function	 and	 decreased	 sensory	 function1,2.	 The	
purpose	 of	 this	 research	 was	 to	 histologically	 stain	
the	 treatment	 effect	 of	white	 blood	 cells	 in	 a	 cerebral	
ischemia	model	reperfused	after	middle	cerebral	artery	
ligation	 for	 the	purpose	of	 clinical	 treatment	 of	 stroke	
by	 using	 stem	 cells.	 It	 is	 reported	 that	 the	 results	 of	
changes	 in	 the	actual	 tissue	showed	damage	site	using	
histological	analysis.	The	major	mechanism	of	apoptosis	
by	 brain	 ischemia-hypoxic	 injury	 is	mainly	 caused	 by	
ischemia	around	the	middle	cerebral	artery3,4.	Therefore,	
the	mechanisms	 of	 various	 ischemic	 vascular	 diseases	
induced	by	the	nervous	system	have	been	studied,	and	
the	 importance	 of	 such	 neuronal	 diseases	 has	 been	

highlighted	 in	 relation	 to	 the	 neuronal	 cell	 death	 due	
to	 ischemic	 brain	 disease5-7.	 Previous	 research	 was	
carried	 out	 to	 investigate	 the	 effect	 of	 stem	 cells	 on	
cerebral	infarction	and	various	neurological	diseases8,9. 
In	this	study,	stem	cells	were	transplanted	into	MCAO-
induced	 brain	 tissues	 for	TTC	 staining.	We	 report	 the	
results	of	histopathological	comparison	of	brain	 injury	
sites.	Following	Central	nervous	system	damages,	many	
molecules	 such	 as	 inflammatory	 factors,	 specific	 cell	
signal	pathway,	and	growth	factors	could	be	related	 to	
strongly	cell	regeneration	in	central	nervous	system10,11. 
It	 has	 been	 also	 reported	 that	 brain	 injuries,	 many	
molecular	factors	such	as	immune	related	proteins,	and	
cytokines	 may	 contribute	 strongly	 to	 influence	 stem	
cell	 regeneration12.	 A	 current	 clinical	 application	 has	
been	developing	 to	successful	 stem	cell	 transplant	and	
positive	neurological	condition13.	Many	studies	suggest	
being	a	particularly	clinical	method	to	enhancing	motor	
function	after	focal	ischemia14,15.
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MATERIALS AND METHOD

Experimental animals: Twenty	 rat	 models	 were	
prepared	 with	 two	 different	 groups.	 This	 experiment	
was	 approved	 by	 the	 animal	 committee	 with	 polices	
of	 Namseoul	 University.	 After	 the	 injury	 surgery	
procedures,	 experimental	 animal	 model	 rats	 were	
divided	 to	 one	 of	 two	 groups	 (n=20):	 infarct	 with	
PBS-only	injection	(group	A,	n=5),	infarct	with	mESC	
transplantation	(group	B,	n=15).

Reperfusion after middle cerebral artery occlusion: 
The	 method	 of	 local	 cerebral	 ischemia	 was	 modified	
to	 ligate	 the	 middle	 cerebral	 artery	 (MCA).	 First,	 the	
animals	 were	 anesthetized	 with	 sodium	 pentobarbital,	
and	the	median	line	of	the	neck	was	dissected	to	separate	
the	 external	 carotid	 artery	 (ECA)	 from	 the	 internal	
carotid	 artery	 (ICA).	 The	 pterygoid	 artery	 (PPA)	 was	
isolated.	The	beginning	of	 the	PPA	was	 ligated	with	a	
microvascular	 clip	 to	 prevent	 the	 thread	 in	 the	 blood	
vessel	from	entering	the	PPA.	The	branches	of	the	ECA	
were	then	cauterized	with	electrical	pharyngeal	and	the	
part	of	the	common	carotid	artery	(CCA)	was	ligated	and	
severed	1	cm	above	the	base.	A	6-0	silk	suture	was	used	
to	loosely	tie	the	ECA	proximal	portion	and	temporarily	
place	 the	 microvascular	 clip	 on	 the	 ECA	 stump.	 The	
proximal	portion	of	the	ECA	was	punctured	using	micro	
scissors	and	a	single	20	mm	3-0	Nylon	yarn	was	pushed	
into	the	base	of	 the	ECA.	The	end	of	 the	thread	going	
into	the	blood	vessel	was	rounded	with	fine	sand	paper.	
In	 order	 to	 prevent	 hemorrhage,	 ECA	 containing	 3-0	
nylon	thread	was	gently	tied	with	a	6-0	silk	suture,	the	
microvascular	clip	was	 removed,	and	 the	nylon	 thread	
was	gently	pushed	 into	 the	 ICA.	The	 resistance	of	 the	
nylon	thread	is	about	17.5	mm,	which	indicates	that	the	
end	of	the	thread	has	reached	the	base	of	the	ICA	branch	
and	MCA	 in	 the	 two	 courses.	This	method	blocks	 the	
flow	of	blood	from	the	ICA	to	the	anterior	cerebral	artery	
(ACA)	 and	 the	 posterior	 cerebral	 artery	 (PCA)	 to	 the	
MCA.	Thereafter,	the	MCA	was	closed	for	one	hour	to	
block	blood	supply.	After	reperfusion,	the	incision	of	the	
ECA	was	blocked	with	a	6-0	silk	suture	and	the	incised	
skin	was	sutured.

Transplantation of stem cells into injury tissue: On	
the	 seventh	 day	 after	MCAO	 treatment,	 brain	 injured	
rats	are	anesthetized	by	mixing	5%	enflurane	anesthesia	

with	an	oxygenated	respiratory	system,	and	then	using	
an	operating	 table	 for	 transplantation	 into	brain	 tissue.	
Bore	a	hole	3	mm	laterally	from	the	Bregma	and	insert	
the	injection	needle	slowly	into	the	3.5	mm	depth	from	
the	 surface	of	 the	brain	 tissue	using	 a	15	μl	Hamilton	
microsyringe.	 After	 transplantation,	 keep	 the	 needle	
in	 place	 for	 5	minutes	 before	 removing	 the	 Hamilton	
microsyringe.	Transplanted	cells	were	labeled	with	cell	
marker	CM-Dil.

Fluorescent dye & TTC staining: Thirty-five	 days	
after	the	cerebral	ischemia,	the	animals	were	sacrificed	
by	 sacrificing	 the	 brains	 and	 the	 brain	was	 excised.	A	
brain	 slice	 2	mm	 thick	was	 prepared	 according	 to	 the	
internal	distance	of	The	Rat	Brain	using	a	tissue	cutter	
(Stoeling	co,	USA)	were	stained	with	1%	2,3,5-triphenyl	
tetrazolium	 chloride	 (Tetrazolium	 Red:	 TTC)	 for	 30	
min.	After	the	reaction,	the	brain	slice	was	frozen	at	4	°	
C	in	a	formalin	solution.	Immunohistochemistry	treated	
positive	 glial	 expression	 by	 GFAP-stained	 stem	 cells	
in	 the	 infarcted	site.	The	sections	were	examined	on	a	
confocal	imaging	system.

Statistical Analysis: Statistical	analysis	and	significance	
of	the	test	results	were	processed	by	Sigma	Plot	Program	
4.0	(Sigma,	USA).

RESULTS AND DISCUSSION

Tracking of grafted cell: Transplanted	 cells	 show	 in	
fluorescent	dye(red	color)	 to	the	injured	region	of	middle	
cerebral	 artery	 by	 GFAP(green).	 Grafted	 mESC	 stained	
with	 a	 fluorescent	 dye	 migrated	 from	 their	 initial	 site	
to	 the	 infarcted	 areas.	 Cells	were	 transplanted	 at	 the	 7th	
day	after	infarction	region.	In	the	experimental	group,	the	
grafted	section	of	the	brain	was	dyed	by	glial	cells	and	the	
grafted	 stem	 cells	 of	 brain	were	 survived.	 In	 the	 control	
group,	 it	 was	 not	 showed	 by	 GFAP,	 and	 the	 area	 where	
neuronal	death	was	presumed	 to	occur.	 It	was	 all	 or	part	
of	the	striatum	supplying	the	middle	cerebral	artery,	and	it	
was	also	found	in	many	parts	of	the	cerebral	neocortex.	In	
the	experimental	group,	the	range	of	cell	survival	was	much	
higher	 than	 cell	 viability	 of	 the	 control	 group,	 and	 some	
survival	stem	cells	were	observed	in	the	cortex	and	striatum	
in	figure.1.	The	central	fluorescent	dye	area	was	confined	
to	the	cerebral	cortex	of	the	ischemic	trigeminal	ipsilateral	
side,	 and	 viability	 of	 stem	 cells	 surrounding	 injury	 areas	
was	widely	observed.
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Figure 1: Transplanted cells show in fluorescent 
dye(yellow color) to the injured region of middle 

cerebral artery by GFAP(green). Cells were 
transplanted at the 7th day after infarction region
(left: 50X magnification  right:100X magnification)

Volume of cerebral infarction and migration of transplanted 
cells: TTC	staining	was	performed	to	determine	the	degree	
of	injury	to	normal	tissue	sections	and	ischemia.	It	is	a	
tissue	fragment	of	the	brain	where	the	white	infarction	is	
caused	by	the	infarct	area.	The	area	that	does	not	become	
an	infarction	can	be	identified	as	a	bright	red	area	through	
TTC	staining	and	induce	a	white	infarction	of	a	specific	
damage	 area.	 It	was	 shattered	 and	 severely	 discolored	
and	red.	 In	 the	staining	pattern,	 the	core	discoloration,	
which	is	an	injury	to	the	ischemia,	was	extended	widely	
on	 the	 ischemic	 side	 and	 the	 penumbra	 discoloration	
area	appeared	on	the	periphery.	The	TTC	staining	of	the	
experimental	group	revealed	that	the	degree	of	staining	
of	the	injured	area	was	different	from	that	of	the	control	
group.	 The	 core	 of	 the	 control	 was	 almost	 discolored	
and	no	red	light	could	be	seen.	Thus,	transplanted	cells	
migrate	 intensively	 to	 the	 infarct	 area	 and	 contribute	
to	 the	 regeneration	of	new	neurons,	which	can	 lead	 to	
recovery	of	motor	function	and	sensory	function.

Figure 2: The ischemic injury of transplanted stem cells
(A: PBS only treated, B: mESC treated)

It	is	important	to	prevent	damage	to	the	brain	or	other	
life-critical	organs	through	prevention	of	complications	
such	as	respiration,	circulatory	failure,	and	so	on.	These	
measures	 include	 the	 management	 of	 respiratory	 and	
circulatory	systems,	 the	 treatment	of	body	temperature	
abnormalities,	the	treatment	of	urination	and	defecation	
disorders,	and	the	treatment	of	cerebral16.	The	mechanism	

of	 neuronal	 damage	 after	 cerebral	 ischemia	 can	 be	
classified	into	two	groups	according	to	the	timing.	The	
initial	neuronal	cell	damage	is	due	to	energy	deficiency	
due	 to	 depletion	of	 oxygen	 and	glucose	 in	 blood	flow	
restricted	tissue,	mass	inflow	of	cations	such	as	calcium	
due	 to	 changes	 in	 cell	 membrane	 permeability17.	 It	 is	
caused	by	acidification,	cell	edema,	protein	denaturation,	
and	 accumulation	 of	 glutamate	 at	 neuronal	 junctions,	
and	 cells	 eventually	 become	 necrotic18.	 Late	 neuronal	
cell	death	is	a	delayed	neuronal	death	in	the	CA1	region	
and	basal	ganglia	of	the	hippocampus,	which	is	transient	
ischemic	 3-4	 days19.	 It	 is	 characterized	 by	 glutamate	
excitotoxicity,	 protein	 synthesis	 disorder,	 heat	 shock	
protein	 gene	 expression	 disorder,	 free	 oxygen,	 and	
cell	 death20.	This	 study	was	 conducted	 to	 examine	 the	
effect	of	transplantation	through	mouse	embryonic	stem	
cells	 on	 cerebral	 ischemia.	After	 induction	 of	 cerebral	
ischemia	 in	 rat,	 TTC	 staining	 showed	 most	 of	 the	
putamen	 in	 the	 ischemic	 region.	Although	a	 large	part	
of	the	neocortex	was	not	stained	with	TTC,	it	appeared	
white.	 In	 the	 experimental	 group,	 however,	 the	 extent	
of	decolorization	in	the	injured	area	was	much	reduced	
compared	to	the	control	group,	As	a	result,	in	the	control	
group,	 injuries	 occurred	 in	 almost	 all	 areas	where	 the	
middle	 cerebral	 artery	 is	 responsible	 for	blood	 supply,	
whereas	the	injured	areas	in	the	experimental	group	were	
reduced.	In	comparison	of	the	intensity	of	staining,	it	was	
found	that	 the	degree	of	whiteness	in	the	experimental	
group	was	weaker	than	that	of	the	control	group.	These	
results	suggest	that	grafted	stem	cells	reduce	the	volume	
of	 the	 central	 region	 of	 injury	 in	 cerebral	 infarction	
induced	 by	 reversible	 cerebral	 ischemia	 in	 rats	 and	
have	 a	 protective	 effect	 against	 neuronal	 injury	 at	 the	
periphery	of	injury.

CONCLUSION

Further	 research	 should	 specifically	 find	 that	 the	
synchronized	 interactions	 of	 various	 factors	 could	 be	
connected	to	the	mechanism	of	the	infarction	processing.	
The	 result	 in	 this	 study	 showed	 that	mESC-transplant	
contributed	 the	 functional	 and	morphological	 recovery	
in	the	infarction	rodent	model.	It	can	be	actively	applied	
to	 breakthrough	 clinical	 patient	 treatment	 and	medical	
development.	 The	 result	 in	 this	 study	 suggested	 that	
grafted	stem	cell	method	may	be	strongly	recommended	
to	 apply	 to	 clinical	 patients	 that	 have	 the	neurological	
cerebral	damage.
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ABSTRACT

Background/Objectives:	The	purpose	of	 this	 study	 is	 to	estimate	 the	determinants	affecting	 the	private	
education	of	Korean	high	 school	 students.	The	data	 is	 a	 survey	of	domestic	private	 education	 expenses	
conducted	by	the	National	Statistical	Office.

Methods/Statistical analysis:	 The	 author	 used	 the	 double-hurdle	model	 to	 find	 out	 the	 determinants	 for	
private	education.	The	double	hurdle	model	analyzes	consumer	decision	making	in	two	stages.	The	first	step	
is	to	use	the	Probit	model	to	classify	expenditures	for	variables	in	the	two	categories.	In	other	words,	it	can	be	
estimated	whether	consumers	participated	in	private	tutoring	or	not.	The	second	step	is	to	estimate	the	specific	
expenditure	function	by	analyzing	how	much	expenditure	has	occurred	on	the	data	that	has	been	spending.

Findings:	As	a	result,	the	variables	affecting	the	level	of	general	subject	participation	of	general	high	school	
students	are	gender,	residence,	grade,	educational	level	of	parents,	monthly	household	income	of	parents.	
Variables	 affecting	 expenditure	 level	were	 analyzed	 as	 sex,	 residence,	 parental	 education	 level,	 parental	
income	type,	and	monthly	household	income	of	parents.	Participation	levels	in	the	case	of	arts	and	physical	
education	 subjects	 include	 gender,	 place	 of	 residence,	 grade,	 educational	 level	 of	 parents,	 and	monthly	
income	of	parents.

Improvements/Applications:	In	terms	of	education	policy,	it	is	possible	to	find	ways	to	solve	the	problem	
of	private	education	and	private	education	expenses.	For	example,	in	the	case	of	general	high	school	students	
whose	primary	goal	is	to	go	to	college,	the	fact	that	most	students	participate	in	private	tutoring	requires	a	
national	alternative	to	participation	in	private	tutoring.
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INTRODUCTION

One	of	the	most	important	issues	related	to	education	
in	 Korea	 is	 the	 prevention	 of	 overheating	 of	 private	
education	 and	 the	 private	 education	 cost	 reduction	
policy.	 Government	 efforts	 to	 prevent	 overheating	 of	
private	 tutoring	and	 reduce	private	education	costs	are	
reflected	 in	 various	 policies.	 For	 example,	 the	 high	
school	averaging	policy	(1973.	2)	was	a	policy	to	solve	
the	problem	of	normalization	of	middle	school	education	
and	private	education,	the	main	content	of	the	Education	
Reform	 Act	 (1980.7)	 was	 the	 ban	 on	 extracurricular	

activities.	 Reduction	 policy	 for	 overheating	 private	
education	 and	 extracurricular	 lessons	 cost	 (1997.	 5),	
Countermeasure	 for	 overheating	private	 education	 and	
Public	education	improvement	plan	(2006.	6),	Measures	
to	 Reduce	 Private	 Education	 Expenses	 by	 Improving	
Public	 Education	 Competitiveness	 (2004,	 2),	 many	
such	 policies	 are	 representative	 policies	 to	 prevent	
overheating	of	society	related	to	tutoring.

Despite	the	government’s	efforts	and	policies,	the	total	
amount	of	private	education	expenses	has	been	recorded	
as	17.7	trillion	Won	in	2005	and	20.9	trillion	Won	in	2008,	
21.6	trillion	Won	in	2009,	20.9	trillion	Won	in	2010,	18.6	
trillion	Won	 in	2013,	 18.2	 trillion	Won	 in	20141.	As	of	
2014,	 the	 average	 monthly	 private	 tutoring	 cost	 per	
person	 is	352,000	Won,	 the	participation	 rate	of	private	
tutoring	 is	68.6%	(81.1%	for	elementary	school,	69.1%	
for	middle	school,	49.5%	for	high	school).	Furthermore,	
the	 private	 education	 expenditure	 statistics	 collected	

DOI Number: 10.5958/0976-5506.2018.01078.1 



Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9         679      

by	 the	Ministry	 of	 Education,	 Science	 and	Technology	
refers	to	the	expenditures	of	elementary,	middle	and	high	
school	students	for	private	education	outside	the	school,	
considering	 that	 it	does	not	 include	after-school	 tuition,	
EBS	 textbook	purchases,	or	 language	 training,	 the	 total	
cost	of	private	 tutoring	 is	 expected	 to	be	 far	higher.	As	
such,	spending	on	private	tutoring	is	often	pointed	out	to	
cause	national	and	social	costs,	such	as	reducing	leisure	
activities	 and	 quality	 of	 life	 of	 households	 and	making	
savings	 and	 retirement	 funding	 difficult.	 In	 addition,	
it	 is	 pointed	out	 that	 there	 is	 a	gap	 in	participation	and	
expenditure	 of	 private	 tutoring	 depending	 on	 income,	
which	creating	a	gap	between	academic	 tie	and	 income	
disparity,	it	is	a	factor	that	hinders	social	integration.	The	
purpose	of	this	study,	based	on	this	research	background,	
is	to	estimate	demand	factors	affecting	private	tutoring	of	
high	school	students	in	Korea.	The	results	of	the	analysis	
can	be	used	as	basic	data	for	private	tutoring,	also	can	be	
used	as	educational	policy	data.

MATERIALS AND METHOD

The	 data	 used	 in	 this	 study	 is	 the	 ‘Survey	 on	 the	
actual	cost	of	private	tutoring	in	Korea’	conducted	by	the	
Korea	Statistical	Office	in	2014.	Survey	data	is	a	sample	
of	about	44,000	parents	of	1189	elementary,	middle,	and	
high	 schools	 nationwide	 in	 order	 to	 determine	 the	 cost	
of	private	tutoring	and	the	type	of	participation	rate	that	
Korean	primary,	middle,	and	high	school	students	receive.	
The	scope	of	private	tutoring	is	the	cost	of	primary,	middle,	
and	 high	 school	 students’	 spending	 on	 private	 lessons	
outside	 the	 school.	The	 types	of	 expenditure	on	private	
tutoring	are	 tuition	 fees	 such	as	 school	 lectures,	private	
and	group	tutoring,	visiting	learning	paper	subscriptions,	
Internet	and	telecom	lectures,	etc.,	in	addition	to	the	classes	
received	 at	 the	 school	 except	 for	 the	 lessons	 receive	 at	
school.	The	subjects	of	private	tutoring	are	classified	into	
general	 subjects	 (Korean,	 English,	 mathematics,	 etc.)	
and	artistic	performance	(music,	art,	physical	education,	
hobby,	and	liberal	arts).

In	this	study,	21,395	data	of	high	school	students	were	
extracted	from	44,000	elementary,	middle,	and	high	school	
data.	 The	 data	 were	 classified	 into	 general	 high	 school	
(14365)	and	professional	high	school	(7030).	General	High	
Schools	 are	 high	 schools	 that	 offer	 general	 education	 in	
various	fields,	specialized	high	schools	include	specialized	
high	 schools	 (industrial/commercial/cooking/design/
gardening/craft)	 and	 special	 purpose	 high	 schools	 (arts,	
physical	education,	science,	foreign	languages,	international	
and	customized	industries	demand).

LITERATURE REVIEW

Parents	expect	a	positive	aspect	by	educating	their	
children	 to	 better	 education,	 such	 as	 going	 to	 a	 good	
university,	 offering	 a	 wide	 range	 of	 job	 opportunities	
after	graduation,	better	pay,	acquiring	social	status	and	
networking.	 From	 a	 theoretical	 economic	 perspective,	
private	education	can	be	seen	as	an	investment	in	human	
capital	 that	 increases	 the	 labor	 market	 opportunities	
and	 increases	 future	 incomes2.	 The	 phenomenon	 that	
the	 demand	 increases	 as	 the	 expectations	 that	 are	
compensated	 through	 private	 tutoring	 are	 higher,	 can	
be	 understood	 as	 a	 natural	 economic	 phenomenon	 in	
some	 way.	 However,	 many	 studies	 have	 been	 proven	
that	private	education	spending	is	putting	a	lot	of	strain	
on	 households,	 deepens	 the	 polarization	 of	 society,	
causes	 criticism	 that	 it	 undermines	 social	 integration	
and	 causes	 inequality	 in	 educational	 opportunities.	 In	
addition	 to	 these	 negative	 views,	 the	 overheating	 of	
private	education	weakens	the	household	economy,	such	
as	shrinking	consumer	spending	and	dwindling	savings	
rates.	There	is	also	a	view	that	it	is	a	national	problem	
that	 delays	 social	 integration,	 such	 as	 the	 creation	 of	
incompatibility	feeling	among	people.

Another	 point	 of	 increasing	 private	 tutoring	 is	 that	
there	are	defects	in	the	public	education	system	and	social	
and	 cultural	 factors3.	 It	 is	 the	view	 that	 parents	 rely	 on	
private	 tutoring	 as	 a	 compensation	 for	 the	 inadequate	
and	poor	public	education	system.	In	this	way,	the	close	
relationship	 between	 education	 and	 labor	 in	 relation	 to	
defects	in	public	education	and	cultural	and	social	factors	
led	to	intense	competition	for	education	and	consequently	
lead	 to	 private	 education4.	The	 types	 of	 graduation	 and	
education	of	first-class	universities,	and	how	much	they	
are	educated,	are	social	and	cultural	factors.

Discussions	 about	 private	 tutoring	 are	 being	
continuously	studied	not	only	in	Korea	but	also	overseas.	
In	 the	past,	 discussion	on	private	 tutoring	was	 limited	 to	
a	few	country,	it	is	expanding	rapidly	not	only	in	Eastern	
Europe	but	also	in	countries	such	as	India,	Portugal,	South	
Africa,	Brazil,	Kenya	and	Turkey	(i.e,	5,6,7,8).	In	this	context,	
as	China,	Vietnam,	some	African	countries,	and	many	other	
Eastern	European	countries	transition	to	market	economy,	a	
close	relationship	between	education	and	labor	have	resulted	
in	fierce	competition	led	to	fierce	competition	for	education	
and	consequently	to	private	education9.	In	addition	to	 the	
aforementioned	backgrounds,	factors	that	drive	demand	for	
private	 tutoring	include	cultural	content	due	to	 individual	
educational	 efforts	 and	 economic	 factors	 10,	 institutional	
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characteristics	 of	 national	 education	 systems,	 such	 as	
public	 tests	 with	 high	 stakes,	 competition	 for	 university	
entrance,	 and	 low	 public	 spending	 on	 schools,	 have	 also	
been	 analyzed	 as	 affecting	 the	 level	 of	 participation	 in	
private	 tutoring11.	 	According	 to	 the	Union	 of	 Chambers	
and	Commodity	Exchanges	of	Turkey,	private	 tutoring	 is	
said	 to	 hinder	 the	 equality	 of	 education,	 and	 all	 types	 of	
tutoring	have	a	negative	impact	on	opportunity	equivalence	
because	the	wealthy	are	easily	accessible3.

According	to	a	study	by	students	in	a	diploma-granting	
grade	 spend	 more	 private	 tutoring12.	 In	 Vietnam,	 it	 is	
reported	 that	 the	closer	 to	 the	final	 (last)	grade,	 the	more	
spending	on	private	tutoring8,	13. And	also	it	was	reported	
that	 in	a	 study	of	all	 types	of	private	education	 in	Japan,	
parents’	 education,	 income	 and	 academic	 positions	 were	
influential	in	the	study	of	demand.	The	greater	the	number	
of	students	living	in	urban	areas,	the	higher	the	reputation	
of	high	school,	the	more	they	participate	in	correspondence	
course,	and	the	male	students	are	more	likely	to	participate	
in	private	tutoring	than	the	female	students.	It	is	analyzed	
the	 determinants	 of	 participation	 in	 private	 tutoring	 in	
Egypt	and	 found	 that	 at	 the	 individual	 level,	 the	age	and	
diploma	year	of	the	students	were	influential	variables,	at	
the	 household	 level,	 the	 lack	 of	 parents,	 total	 household	
expenditure,	 and	 residence	 are	 reported	 to	 be	 important	
variables	 in	determining	private	education	participation12. 
By	contrast,	the	percentage	of	students	and	teachers	at	the	
community	 level	 is	 negatively	 related	 to	 the	 likelihood	
of	 private	 tutoring.	 In	 other	 words,	 the	 higher	 the	 ratio	
between	 students	 and	 teachers,	 the	more	 relevant	 it	 is	 to	
students’	tutoring.	In	a	study	by	14,	in	investigating	current	
and	future	private	education	participation,	parents	who	are	
older	and	have	higher	education	levels	are	more	likely	to	
participate	 in	 tutoring,	and	older	children	are	more	 likely	
to	receive	private	tutoring.	Parents	with	high	age	and	high	
educational	level	were	4	times	more	likely	to	hire	private	

teachers	 than	 those	 who	 were	 not.	 The	 factors	 affecting	
the	private	 education	 revealed	 in	previous	 studies	 can	be	
classified	 into	 micro	 and	 macro	 aspects15.	 Micro-factors	
include	 individuals,	 family	 characteristics,	 school	 and	
community	 characteristics,	 macro	 factors	 include	 the	
amount	of	public	expenditure	allocated	to	public	education,	
the	 characteristics	 of	 the	 education	 system,	 the	 labor	
market,	and	characteristics	of	national	cultural	values.

INDEPENDENT VARIABLES
The	 dependent	 variable	 for	 estimating	 the	 private	

tutoring	 influence	 variables	 of	 classified	 general	 high	
school	and	professional	high	school	students	is	expenditure	
cost	 that	 sum	 of	 general	 expenses	 (Korean,	 English,	
mathematics,	 social	 science,	 second	 foreign	 language,	
Chinese	text,	computer,	essay)	and	sum	of	arts	education	
(music,	 art,	 physical	 education,	 hobby	 and	 cultivation).	
Independent	 variables	 were	 gender,	 grade,	 residence,	
educational	level	of	parents,	income	type	of	parents	(double	
or	extra	income)	and	average	monthly	household	income.	
Each	variable	 sets	a	 reference	variable	and	 treats	 it	 as	a	
dummy	variable	with	1	and	0.	For	example,	1	for	boys	and	
0	for	girls	were	tested	for	influence	on	dependent	variables.	
The	students	were	classified	into	the	top	10%,	medium	to	
high	11	to	30%,	middle	to	low	31	to	60%,	low	61	to	80%	
and	 low	 81	 to	 100%.	The	 residence	was	 classified	 into	
Greater	Seoul	Metropolitan	Area,	Metropolitan	city,	small	
and	medium	sized	cities.

Educational	level	of	parents	is	classified	by	the	level	
of	 education	 of	 father	 and	 mother,	 respectively,	 it	 was	
classified	as	middle	school	or	 less,	high	school,	college	
or	higher,	income	types	were	classified	into	a	father	alone	
have	a	job,	a	mother	alone	have	a	job	and	double-income.	
In	the	case	of	income,	it	is	classified	into	8	categories	and	
treated	as	standard	variable	and	dummy	variable.

RESULTS AND DISCUSSION

The	descriptive	statistics	and	explanations	of	the	variables	used	in	the	analysis	are	shown	in	[Table	1].

Table 1: Variable description and descriptive statistics of the sample

Variable Variable definition

General high school, 
general course and 

arts education
(N=14365)

Specialized high school, 
general subjects and 

arts subjects
(N=7030)

Mean
(Standard deviation)

Mean
(Standard deviation)

Independent	variable/
Dependent	variable Participation	in	private	tutoring 0.530(0.499)

0.098(0.298)
0.131
(0.338)
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Conted…

Gender Boy=1;	else=0 0.500
(0.500)

0.599
(0.490)

Residence

Metropolitan	area	residence=1;	
else=0

0.107
(0.309)

0.071
(0.257)

Residing	in	a	metropolitan	city=1;	
else=0

0.292
(0.454)

0.186
(0.389)

Country	residence=1;	else=0 0.181
(0.385)

0.290
(0.453)

Student	grades

Higher	10%=1;	else=0 0.105
(0.307)

0.103
(0.305)

Middle-upper	11~30%=1;	else=0 0.205
(0.403)

0.203
(0.402)

Middle-lower	31~60%=1;	else=0 0.299
(0.458)

0.295
(0.456)

Lower	81~100%=1;	else=0 0.191
(0.393)

0.193
(0.395)

Father’s	educational	
background

High	school	graduate=1;	else=0 0.403
(0.490)

0.547
(0.497)

College	graduate=1;	else=0 0.553
(0.497)

0.242
(0.428)

Mother’s	educational	
background

Mother,	high	school	graduate=1;	
else=0

0.525
(0.499)

0.630
(0.482)

Mother,	college	graduate=1;	else=0 0.437
(0.496)

0.191
(0.393)

Parent’s	income	type Dual-income=1;	else=0 0.601
(0.489)

0.451
(0.497)

Monthly	household	
income	

1~1.99	million	won*=1;	else=0 0.102
(0.302)

0.256
(0.436)

2~2.99	million	won=1;	else=0 0.192
(0.393)

0.274
(0.446)

3~3.99	million	won=1;	else=0 0.220
(0.414)

0.193
(0.395)

4~4.99	million	won=1;	else=0 0.175
(0.380)

0.091
(0.288)

5~5.99	million	won=1;	else=0 0.119
(0.324)

0.043
(0.203)

6~6.99	million	won=1;	else=0 0.0606
(0.238)

0.018
(0.134)

More	than	7	million	won=1;	else=0 0.107
(0.309)

0.041
(0.199)

*	About	1200	won	per	dollar	(As	of	January	2016)

Results	 estimated	 by	 applying	 the	 double	 hurdle	
model	 are	 shown	 in	 [Table	 2].	 The	 theoretical	 test	 of	
the	 estimated	 results	 shows	 whether	 the	 sign	 of	 the	
parameter	 matches	 the	 theoretical	 expected	 sign	 (+	
or	 -),	 statistical	 tests	 were	 t-test	 for	 each	 independent	

variable	and	log-likelihood	test	for	all.	First,	the	factors	
that	 have	 a	 significant	 effect	 on	 the	participation	 level	
of	general	subjects	(Korean,	English,	Mathematics,	etc.)	
in	 general	 high	 school	 are	 as	 follows.	 Male	 students	
showed	 negative	 influence	 (1%	 significance	 level)	
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compared	 to	 female	students.	 In	 the	case	of	 residence,	
students	 living	 in	metropolitan	 areas	 and	metropolitan	
cities	have	a	positive	 influence	(1%	significance	 level)	
on	demand	for	private	tutoring,	while	students	living	in	
country	have	negative	influence	(1%	significance	level).	
For	the	record,	the	top	10%	from	upper	middle	11-30%	
is	having	a	positive	effect	(1%	level),	Heavy	above	31-
60%	may	have	a	positive	effect	at	 the	5%	significance	
level.	In	the	case	of	grades,	11%	to	30%	of	middle-class	
has	a	positive	influence	(1%	level	of	significance)	from	
the	top	10%,	and	31%	to	60%	of	middle	and	lower	levels	
have	a	positive	effect	at	the	5%	significance	level.

In	contrast,	81%	to	100%	of	the	respondents	had	a	
negative	 influence	 at	 the	 1%	 significance	 level.	 If	 the	
education	 levels	 of	 father	 and	mother	 are	 high	 school	
graduates	 or	 college	 graduates,	 they	 have	 positive	
influence	at	1%	significance	level.	In	the	case	of	income,	
the	whole	 has	 a	 positive	 influence,	 except	 the	 income	
class	 of	 less	 than	 1	 million	 won.	 The	 expenditure	
level	of	private	 tutoring	was	analyzed	differently	 from	
participation	 level.	 First,	 male	 and	 female	 students	
showed	no	difference	 in	spending	 level.	 In	 the	case	of	
residence,	in	the	same	way	as	the	participation	decision	
factors,	 the	 metropolitan	 and	 metropolitan	 cities	 have	
a	positive	 influence,	whereas	 the	students	 living	 in	 the	
towns	and	villages	have	a	negative	influence.	In	the	case	
of	 grades,	 it	 affects	 students’	 spending	 between	 31%	
and	60%	of	 the	middle	and	 lower,	 and	 the	 lower	81%	
to	100%	students	have	a	negative	impact	on	spending.	
In	addition,	 if	 the	 father	 is	a	college	graduate,	 it	has	a	
positive	influence	at	the	5%	significance	level,	but	it	is	
analyzed	that	there	is	no	influence	of	the	education	level	
and	 expenditure	 of	 the	mother.	 In	 the	 case	 of	 parents	
working	double-income,	they	have	a	negative	influence	
on	 the	 spending	 of	 private	 tutoring	 (10%	 level	 of	
significance),	 income	also	has	a	positive	impact	across	
the	entire	hierarchy,	as	well	as	participation	determinants.

The	 demand	 function	 analysis	 of	 the	 general	
education	high	school	students’	artistic	subjects	(music,	
art,	 physical	 education,	 hobby,	 and	 culture)	 is	 slightly	
different	from	the	analysis	of	the	general	subject.	First,	the	

variables	that	have	a	positive	influence	on	participation	
level	are	the	metropolitan	area	(1%	significance	level),	
the	 lower	 grades	 81~100%	 (1%	 significance	 level),	
the	 education	 level	 of	 mother	 is	 college	 graduation	
(5%	 significance	 level),	 and	 monthly	 income	 of	 6	
million~699,000	won	 (5%	 level	of	 significance).	Male	
students,	students	living	in	country,	the	top	10%,	middle	
upper,	 middle	 lower	 students	 is	 analyzed	 that	 have	 a	
negative	impact	on	the	level	of	significance	of	1%.	The	
variables	 that	have	a	positive	 influence	on	 the	 level	of	
expenditure	 in	 the	 second	 stage	 analysis	 are	 those	 in	
the	metropolitan	area	(1%	level	of	significance)	and	all	
households	excluding	the	income	class	of	1	million~1.9	
million	won	have	a	positive	influence	on	expenditure	at	
the	level	of	5%	significance.

The	 results	 of	 the	 analysis	 are	 summarized	 as	
follows.	 Male	 students	 have	 relatively	 lower	 levels	
of	 participation	 and	 expenditure	 in	 general	 and	 arts	
subjects	than	girls,	and	female	students	are	more	likely	
to	participate	and	spend.	In	the	case	of	residence,	it	can	
be	 seen	 that	 the	 students	who	 live	 in	 the	metropolitan	
area	have	significantly	higher	levels	of	participation	and	
expenditure	compared	to	those	who	live	in	metropolitan	
cities	or	country.	In	the	case	of	grades,	the	top	10%	to	60%	
of	the	students	have	a	lot	of	participation	and	expenditure	
on	general	subjects,	but	they	have	an	opposite	influence	
on	 arts	 and	 physical	 education	 subjects.	 Students	 with	
lower	grades	of	school	achievement	(81~100%)	are	more	
likely	 to	participate	 in	 arts	 subjects.	Parents’	 education	
level	 shows	 that	participation	and	expenditure	are	high	
on	participation	level	of	general	subjects,	but	they	have	
no	influence	on	expenditure	level	and	participation	and	
expenditure	level	of	arts	education.	In	the	case	of	monthly	
household	 income,	 participation	 and	 expenditure	 on	
general	 subjects	 are	 all	 participating	 and	 spending	
except	 for	 households	with	 less	 than	 one	million	won.	
However,	in	the	level	of	participation	in	arts	and	physical	
education,	relatively	high	income	households	(600~6.99	
million	Won)	have	a	positive	influence,	and	expenditure	
level	can	be	interpreted	that	many	households	except	for	
those	with	low	income	have	influence.

Table 2: Analysis of the determinants of demand for high school students (N = 14365)

General subjects
(Korean, English, mathematics)

Arts subjects
(Music, art, physical education, 

hobby, culture)
Participation 
determinants

Spending 
determinants

Participation 
determinants

Spending 
determinants

Variables Coefficient
(t-ratio)

Coefficient
 (t-ratio)

Coefficient
 (t-ratio)

Coefficient
 (t-ratio)

Gender Boy -0.154***
(-7.164)

0.067
(0.980)

-0.178***
(-6.029)

-1.575***
(-7.382)
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Conted…

Residence

Capital 0.331***
(8.780)

1.482***
(14.333)

0.138***
(2.903)

0.852***
(2.940)

Metropolitan	
city

0.164***
(6.351)

0.280***
(3.506)

-0.002
(-0.065)

0.259
(1.104)

Country -0.289***
(-9.471)

-0.759***
(-6.585)

-0.175***
(-3.948)

-1.038***
(-3.000)

Student	
grades

Higher	10% 0.212***
(5.102)

0.237
(1.904)

-0.740***
(-10.540)

-1.368**
(-2.228)

Middle-
upper11~30%

0.157***
(4.626)

0.150
(1.407)

-0.483***
(-9.903)

-0.765**
(-2.144)

Middle-lower	
31~60%

0.071**
(2.305)

0.222**
(2.217)

-0.232***
(-5.693)

-0.088
(-0.325)

Lower81~
100%

-0.154***
(-4.502)

-0.268**
(-2.248)

0.216***
(5.210)

-0.121
(-0.467)

Father’s	
educational	
background

High	school	
graduate

0.136***
(2.144)

0.097
(0.374)

-0.015
(-0.178)

-0.012
(-0.019)

College	
graduate

0.273***
(4.178)

0.617**
(2.347)

-0.060
(-0.670)

0.502
(0.796)

Mother’s	
educational	
background

High	school	
graduate

0.175***
(2.608)

0.054
(0.194)

0.132
(1.395)

-1.181*
(-1.861)

College	
graduate

0.251***
(3.576)

0.346
(1.212)

0.226**
(2.293)

-0.987
(-1.496)

Income	type Dual	income -0.009
(-0.433)

-0.136*
(-1.937)

0.043
(1.429)

0.125
(0.606)

Monthly	
household	
income

1~1.99	million	
won

0.170*
(1.969)

0.837*
(1.954)

-0.070
(-0.623)

1.294
(1.471)

2~2.99	million	
won

0.461***
(5.553)

1.323***
(3.211)

0.0810
(0.754)

1.672**
(2.007)

3~3.99	million	
won

0.607***
(7.318)

1.864***
(4.549)

0.022
(0.209)

1.912**
(2.290)

4~4.99	million	
won

0.779***
(9.265)

2.330***
(5.678)

0.144
(1.334)

1.835**
(2.188)

5~5.99	million	
won

0.823***
(9.557)

2.541***
(6.147)

0.137
(1.237)

2.124**
(2.495)

6~6.99	million	
won

0.846***
(9.212)

2.762***
(6.544)

0.239**
(2.021)

2.052**
(2.322)

More	than	7	
million	won

0.860***
(9.855)

3.073***
(7.422)

0.109
(0.972)

1.711**
(1.988)

Constant -0.943***
(-9.200)

1.612***
(3.271)

-1.278***
(-9.521)

2.076**
(2.027)

Sigma - 0.028***
(93.003) - 0.097***

(28.832)
Log	likelihood	

function -9260.007 -17211.53 -4402.856	 -2938.368	

Chi	squared 1340.773 - 461.2012 -
Degree	of	
freedom 20 - 20	 -

*,	**,	and	***	indicate	significance	at	the	10%,	5%,	and	1%	levels,	respectively
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[Table	 3]	 shows	 the	 results	 of	 analysis	 of	 the	
private	education	demand	function	of	professional	high	
school	students.	First,	the	variables	that	have	a	positive	
influence	on	participation	 level	of	general	 subjects	 are	
middle-upper	 11~30%	 (1%	 significance	 level),	middle	
lower	 31~60%	 (10%	 level	 of	 significance),	 students	
whose	 father’s	education	 level	 is	college(10%	level	of	
significance),	students	whose	mother’s	education	level	is	
college	or	high	graduate	(10%	level	of	significance),	in	
addition,	income	has	a	positive	influence	at	the	1%	level	
of	significance	across	all	 levels,	except	 for	households	
income	from	1	million	to	1,990,000	won	(5%	significance	
level).	 Male	 students	 and	 residents	 of	 country	 (1%	
significance	 level)	 have	 negative	 influence.	 The	
variables	 that	have	a	positive	 influence	on	expenditure	

of	 general	 subjects	 of	 the	 professional	 high	 school	
is	 metropolitan	 resident	 students	 (10%	 significance	
level),	 father’s	 education	 level	 is	 the	 college	 graduate	
(5%	level),	mother’s	education	level	is	college	or	high	
graduate	 (10%	 level	 of	 significance),	 male	 students,	
metropolitan	cities,	residents	of	country,	and	households	
with	relatively	low	incomes	between	US	$	10,000	and	
US	$	1,900	have	a	negative	impact	on	spending	levels.	
In	the	case	of	arts	and	physical	education,	male	students	
(5%	 significance	 level),	 mother	 education	 level	 is	
college	 graduate	 (10%	 significance	 level),	 households	
with	income	of	4~4.99	million	won	and	households	with	
600~6.99	 million	 won	 (5%	 significance	 level)	 have	 a	
positive	influence.	No	variables	were	found	to	have	any	
influence	on	expenditure	level.

Table 3: The results of analysis of determinants of demand for private education for specialized high school 
students (N = 7030)

General subjects(Korean, 
English, Mathematics)

Arts subjects
(Music, art, physical 

education, hobby, culture)
Participation 
determinants

Spending 
determinants

Participation 
determinants

Spending 
determinants

Variables Coefficient
(t-ratio)

Coefficient
 (t-ratio)

Coefficient
 (t-ratio)

Coefficient
 (t-ratio)

Gender Boy -0.181***
(-4.604)

-55.363***
(-4.498)

0.113**
(2.057)

-2.101
(-0.371)

Residence

Capital 0.099
(1.367)

36.049*
(1.806)

-0.086
(-0.794)

-9.252
(-0.825)

Metropolitan	city 0.031
(0.614)

-34.109**
(-2.182)

0.068
(0.994)

-5.655
(-0.829)

Country -0.271***
(-5.567)

-41.724**
(-2.499)

-0.075
(-1.185)

-8.781
(-1.333)

Student	grades

Higher	10% 0.055
(0.752)

13.866
(0.608)

-0.059
(-0.565)

-4.587
(-0.424)

Middle-upper	
11~30%

0.191***
(3.199)

18.047
(0.971)

0.003
(0.042)

-7.260
(-0.845)

Middle-lower	
31~60%

0.096*
(1.718)

8.646
(0.481)

0.0577
(0.760)

-2.189
(-0.289)

Lower
81~100%

-0.077
(-1.193)

1.159
(0.053)

0.094
(1.150)

-5.050
(-0.623)

Father’s	
educational	
background

High	school	graduate 0.012
(0.220)

24.918
(1.256)

-0.006
(-0.087)

3.263
(0.406)

College	graduate 0.129*
(1.941)

48.359**
(2.163)

0.084
(0.945)

3.580
(0.396)

Mother’s	
educational	
background

High	school	graduate 0.154***
(2.625)

36.668*
(1.763)

0.010
(0.132)

0.175
(0.020)

College	graduate 0.229***
(3.149)

45.308*
(1.877)

0.164*
(1.743)

13.231
(1.406)
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Conted…

Income	type Dual	income -0.019
(-0.461)

-6.62646
(-0.523)

-0.061
(-1.092)

0.926
(0.165)

Monthly	household	
income

1~1.99	million	won 0.179**
(1.971)

-66.722**
(-2.068)

0.036
(0.310)

-11.430
(-0.905)

2~2.99	million	won 0.287***
(3.136)

-23.497
(-0.742)

0.205*
(1.726)

-0.625
(-0.050)

3~3.99	million	won 0.367***
(3.848)

-25.374
(-0.780)

0.079
(0.626)

-10.893
(-0.821)

4~4.99	million	won 0.435***
(4.153)

11.426
(0.335)

0.317**
(2.335)

-8.154
(-0.589)

5~5.99	million	won 0.440***
(3.604)

-1.494
(-0.038)

0.191
(1.163)

-14.119
(-0.850)

6~6.99	million	won 0.594***
(3.931)

32.692
(0.760)

0.427**
(2.203)

-12.208
(-0.650)

More	than	7	million	
won

0.551***
(4.524)

8.968
(0.235)

0.181
(1.100)

-7.769
(-0.467)

Constant -1.503***
(-14.444)

144.984***
(3.916)

-1.950***
(-14.268)

113.9***
(7.899)

Sigma 5.639***
(25.509)

1.964***
(22.644)

Log	likelihood	
function -2639.892	 -5618.792	 -1296.488	 -1686.299	

Chi	squared 194.8594 45.98838	
Degree	of	freedom 20	 20	

*,	**,	and	***	indicate	significance	at	the	10%,	5%,	and	1%	levels,	respectively

CONCLUSION

In	this	study,	we	estimated	the	determinants	affecting	
the	private	education	of	Korean	high	school	students.	The	
data	used	in	the	analysis	are	data	on	the	actual	situation	of	
private	tutoring	expenditure	conducted	by	the	National	
Statistical	Office	 in	2014.	Dependent	variables	 include	
expenditures	 on	 general	 subjects	 (National	 language,	
English,	 mathematics,	 etc.)	 and	 arts	 and	 physical	
subjects	 (music,	 art,	 physical	 education,	 hobbies	 and	
liberal	 arts)	 of	 general	 high	 school	 and	 professional	
high	 school	 students.	 In	 the	 analysis,	 a	 double	 hurdle	
model	was	applied	to	estimate	the	participation	level	and	
expenditure	level	separately.	The	reasons	for	classifying	
general	high	school	and	professional	high	school	are	to	
reflect	 the	 characteristics	 of	 two	 types	 of	 high	 school	
students.	 General	 high	 school	 is	 a	 general	 education	
school	 in	 various	 fields.	 A	 comprehensive	 analysis	
of	 the	 participation	 and	 expenditure	 level	 of	 general	
education	 students	 in	 general	 education	 high	 school	
such	 as	Korean,	 English,	 and	mathematics	 shows	 that	
it	 is	analyzed	 that	 female	students,	metropolitan	areas,	

metropolitan	cities,	small	and	medium	cities,	middle	to	
low	income,	parent	education	level,	and	income	have	a	
positive	influence	on	participation	level	and	expenditure	
level.	On	the	other	hand,	it	is	analyzed	that	boys,	country	
residents,	and	students	with	low	grades	have	a	negative	
influence	 on	 participation	 level	 and	 expenditure	 level.	
The	 level	 of	 participation	 and	 expenditure	 of	 tutoring	
on	 general	 education	 high	 school	 students’	 physical	
education	 subjects	 has	 a	 positive	 influence	 on	 the	
metropolitan	area,	the	lower	grades,	and	the	households	
with	relatively	higher	income.

In	the	case	of	special	high	school	students,	participation	
and	 expenditure	 of	 private	 tutoring	 is	 relatively	 low	
compared	to	general	high	school	students.	In	the	case	of	
general	subjects,	middle-upper	income	families,	parents’	
education	 level,	 and	 all	 households	 except	 the	 lowest-
income	households	have	a	positive	impact	on	participation	
levels.	In	the	case	of	arts	and	physical	education	subjects,	
the	only	determinants	of	boys	participation	are	positive	
influences,	and	parents	educational	level	and	income	are	
confined	to	specific	households.
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The	 implications	 from	 the	 above	 analysis	 are	 as	
follows.	 The	 general	 high	 school	 is	 aimed	 at	 college	
compared	with	the	professional	high	school.	Thus,	while	
many	variables	have	a	positive	impact	on	participation	
and	 spending	 on	 private	 tutoring,	 specialized	 high	
schools	run	a	special	purpose	curriculum,	which	makes	
it	 possible	 to	 understand	 situations	 in	 which	 college	
entrance	 rates	 are	 lower	 than	 in	 general	 high	 schools.	
Female	students	are	more	actively	involved	in	the	level	
of	private	education	participation	and	expenditure	than	
boys.	This	means	that	the	participation	of	female	students	
is	increasing	in	line	with	the	social	phenomenon	where	
the	participation	of	women	is	increasing	in	all	sectors	of	
Korean	society.

Spending	on	private	 tutoring	 for	 arts	 and	physical	
education	subjects	is	low	in	both	general	high	school	and	
professional	high	school.	These	results	suggest	that	there	
is	enough	education	 in	 the	arts	and	physical	education	
subjects	 in	 the	 school	 or	 that	 they	 are	 not	 interested	
in	 arts	 education.	 Considering	 the	 fact	 that	most	 high	
schools	 continue	 their	 self-study	 at	 night	 until	 late,	
even	after	 the	end	of	 regular	classes,	 low	participation	
and	expenditure	on	arts	subjects	can	be	deduced	as	the	
former.	In	the	case	of	parents’	education	level,	it	can	be	
seen	that	parents	with	relatively	higher	educational	level	
have	 an	 influence	 on	 participation	 and	 expenditure	 of	
private	education	compared	with	those	who	do	not.	This	
phenomenon	 is	similar	 to	many	results	 revealed	 in	 the	
results	of	previous	studies.	Regarding	parents’	income,	
most	households	are	participating	in	private	tutoring	and	
spending,	except	for	those	with	very	low	incomes.	This	
is	the	expectation	of	parents	who	want	better	university	
through	private	tutoring,	better	job	after	graduation,	and	
the	income	is	closely	related	to	private	tutoring.

As	has	often	been	pointed	out	in	previous	research	
on	 private	 tutoring,	 the	 analysis	 that	 participation	 and	
expenditure	 on	 private	 education	 is	 occurring	 in	 the	
whole	income	class	can	be	interpreted	as	a	serious	social	
phenomenon.	About	which	gaps	in	the	participation	and	
spending	of	private	tutoring	due	to	income	lead	to	gaps	
in	educational	background	and	income,	through	private	
tutoring,	people	can	create	a	sense	of	discomfort	among	
strata.	 In	addition,	 compared	 to	 the	metropolitan	areas	
and	metropolitan	cities	where	social	infrastructures	are	
well-developed,	students	in	rural	areas	have	significantly	
lower	 participation	 rate	 and	 expenditure	 of	 private	
tutoring.	As	the	enrollment	rate	to	the	university	is	low,	

it	 can	be	 inferred	 that	 the	 social	vicious	cycle	 such	as	
differences	in	academic	circles,	employment	problems,	
and	regional	discomfort	can	continue.

Of	course,	there	are	various	positive	aspects	to	the	
expected	effect	of	private	tutoring,	but	it	can’t	be	denied	
that	spending	on	private	education	in	Korea	puts	a	burden	
on	households.	Specific	evidence	has	been	demonstrated	
in	many	studies	 that	not	only	deepens	 the	polarization	
of	urban	and	rural	areas	but	also	causes	inequalities	in	
educational	 opportunities.	 In	 addition,	 the	 overheating	
of	 private	 tutoring	 could	 be	 a	 problem	 of	 delaying	
social	 integration	such	as	contraction	of	 the	household	
economy,	 creation	 of	 discomfort	 among	 the	 stratas,	
financial	 gains	 due	 to	wealth,	 and	 income	 succession.	
It	can	be	a	problem	to	delay	the	social	integration	such	
as	 incompatibility	 among	 the	 strata,	 inheritance	 of	
educational	 background	 and	 income	 due	 to	wealth.	 In	
terms	 of	 education	 policy,	 it	 is	 possible	 to	 find	 ways	
to	 solve	 the	 problem	 of	 private	 education	 and	 private	
education	expenses.	For	example,	in	the	case	of	general	
high	 school	 students	 whose	 primary	 goal	 is	 to	 go	 to	
college,	the	fact	that	most	students	participate	in	private	
tutoring	 requires	 a	 national	 alternative	 to	 participation	
in	 private	 tutoring.	 In	 addition,	 a	 policy	 alternative	 to	
control	the	spending	of	private	tutoring	is	needed.

In	this	study,	since	the	2014	data	were	used,	it	was	
not	possible	to	account	for	changes	in	variables	affecting	
private	 education,	 such	 as	 the	 time	 series	 analysis.	
In	 addition,	 various	 variables	 such	 as	 high	 school	
students’	 grades,	 whether	 high	 schools	 are	 private	 or	
public,	whether	 school	 spending	on	education,	 student	
versus	teacher	number	were	not	applied.	It	 is	expected	
that	a	survey	will	be	conducted	 to	 identify	 the	various	
situations	in	which	students	could	be	identified	in	various	
situations	by	applying	the	variables	to	the	analysis.
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ABSTRACT

Background/Objectives:	In	this	paper,	we	suggest	a	novel	method	to	accurately	obtain	the	human	umbilical	
region,	which	is	an	element	representing	the	noxiousness	of	the	images,	by	using	representative	features	and	
robust	learning	algorithms.

Methods/Statistical analysis:	In	the	suggested	method,	we	first	detect	the	nipple	region	of	the	human	using	
the	color	feature	and	the	brightness	feature	from	various	types	of	input	images,	and	detect	 the	candidate	
areas	of	 the	navel	 using	 the	positional	 information	 relative	 to	 the	detected	nipple	 area.	Here,	we	define	
and	apply	a	nipple	map	using	color	and	brightness	features.	Then,	only	the	actual	navel	regions	among	the	
detected	candidate	areas	are	detected	through	filtering	using	a	learning	algorithm.

Findings:	The	experimental	results	of	this	study	show	that	the	suggested	harmful	image	detection	algorithm	
extracted	human	navels	more	accurately	than	the	traditional	detection	method	from	various	types	of	input	
color	images.	In	order	for	the	comparative	evaluation	of	the	accuracy	of	navel	region	detection	algorithms,	
the	method	of	the	nipple	detection	and	the	position	relation	from	the	detected	nipples	in	the	proposed	method,	
and	 the	whole	proposed	method	using	AdaBoost	algorithm	were	evaluated.	 In	 the	conventional	method,	
the	region	adjacent	 to	 the	straight	 line	 that	vertically	and	equally	divides	 the	 line	connecting	 the	centers	
of	the	already	detected	two	nipple	regions	is	selected	as	a	candidate	region.	The	proposed	method	based	
on	extended	Haar-like	features	and	AdaBoost	algorithm	more	accurately	detected	a	navel	region.	In	other	
words,	the	method	using	simple	positional	relation	with	nipples	failed	to	accurately	detect	candidate	navel	
regions	and	caused	wrong	detection,	whereas	the	proposed	method	was	able	to	accurately	detect	candidate	
regions	of	the	navel	through	the	AdaBoost	learning	and	recognition	algorithm.

Improvements/Applications:	The	suggested	umbilicus	detection	approach	is	expected	to	be	used	effectively	
in	various	real	applications	related	to	the	detection	of	harmful	image	contents.

Keywords: Feature extraction, Input image, Geometric information, Morphological operator, Color.
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INTRODUCTION

As	smart	devices	with	excellent	CPU	performance	
and	 wired	 and	 wireless	 network	 function	 have	 been	
distributed	 fast,	 it	 has	been	possible	 to	obtain	 and	use	
a	variety	of	image	media	over	internet	at	any	times	and	
places1-3.	These	image	media	have	been	applied	to	many	
different	 types	of	practical	application	areas,	 including	

information	 and	 telecommunication,	 broadcasting,	
medical	service,	education	and	training,	animation,	and	
relevant	industrial	technologies4-9.

However,	 image	 contents	 with	 exposed	 personal	
information	 which	 needs	 to	 be	 controlled	 socially	 are	
offered	carelessly	to	users	over	internet	so	that	adverse	effect	
occurs10.	Moreover,	if	image	contents	with	exposed	critical	
body	regions	are	opened	to	ordinary	people,	it	is	expected	
to	cause	mental	damage	to	those	concerned	and	negatively	
influence	 them	 greatly.	Accordingly,	 more	 attention	 has	
been	 paid	 to	 the	 research	 to	 accurately	 detect	 harmful	
images	including	exposed	critical	human	body	regions	in	
image	processing	 and	 computer	vision	 technique,	 and	 to	
filter	the	detected	harmful	images	effectively11.
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Previous	 studies	 on	 the	 automatic	 detection	 of	
harmful	 images	 from	 various	 types	 of	 input	 images	
can	 be	 found	 in	 relevant	 references.	 In	 the	 study12,	 a	
skin	 color	 distribution	 classifier	 is	 used	 to	 detect	 skin	
color	regions	from	input	images.	In	the	study13,	harmful	
images	 are	 detected	 in	 three	 steps.	 In	 the	 first	 step,	 a	
region	of	interest	is	extracted	from	an	input	image.	In	the	
second	step,	a	weight	mask	is	used	to	separate	a	region	
of	 interest	 from	a	segmented	 image.	 In	 the	 last	 step,	a	
color	and	features	of	a	region	of	interest	are	compared	to	
determine	whether	the	image	is	harmful.	In	the	study14,	
an	 image	 search	 technique	 based	 on	 image	 database	
including	 harmful	 images	 and	 non-harmful	 images	
is	 applied	 to	 detect	 harmful	 images.	 In	 the	 study15,	 an	
input	image	is	analyzed	to	detect	if	exposed	critical	body	
regions	like	nipples	are	included	in	the	image,	and	then	
judge	 whether	 it	 is	 a	 harmful	 image.	Aside	 from	 the	
aforementioned	algorithms,	various	methods	 to	extract	
harmful	images	robustly	continue	to	be	proposed16.

The	 techniques	described	earlier	are	able	 to	detect	
harmful	 images	 reliably	 in	 a	 certain	 degree,	 but	 they	
have	 still	 many	 restrictions.	 In	 addition,	 conventional	
methods	 of	 detecting	 harmful	 images	 still	 include	
wrong	detection.	Therefore,	 this	 study	proposes	a	new	
method	for	detecting	harmful	images	in	which	a	learning	
algorithm	is	used	to	detect	human	navel	region	robustly.	
Figure	1	shows	the	overview	of	the	suggested	method	of	
detecting	harmful	images	in	this	study.

Figure 1: Overview of the proposed method

As	shown	 in	Figure	1,	 in	 the	suggested	method,	a	
human	nipple	region	is	detected	from	a	color	image,	and	
the	 position	 information	 of	 the	 detected	 nipple	 region	
and	 its	 edge	 and	 saturation	 images	 are	 used	 to	 detect	
candidate	regions	of	the	navel.	Filtering-based	learning	
algorithm	 is	 then	applied	 to	 remove	non-navel	 regions	
and	select	an	actual	navel	region	robustly.

Chapter	 1	 explains	 the	 overview	 of	 this	 study.	
Chapter	2	describes	how	to	detect	candidate	regions	of	
the	navel.	Chapter	3	describes	the	method	of	removing	
non-navel	 regions	 and	 filtering	 only	 actual	 navel	
regions.	Chapter	4	shows	 the	experimental	 result	 from	
comparative	evaluation	of	the	proposed	navel	detection	
method.	Chapter	5	describes	the	conclusion	of	this	study	
and	its	future	research	direction.

FEATURE EXTRACTION

In	 this	 study,	 an	 input	 image	 is	 analyzed	 so	 as	 to	
detect	 human	 skin	 color	 regions.	 That	 is,	 before	 the	
detection	of	the	human	skin	regions,	the	distribution	of	
skin	color	 is	assumed	to	be	an	oval	distribution	model	
in	 order	 to	 learn	 skin	 color	 pixels	 and	 obtain	 various	
parameters	of	 the	oval	distribution	model.	The	 learned	
oval	 skin	 color	 distribution	 model	 is	 then	 applied	 to	
segment	skin	color	areas	from	the	input	test	image17-20.

After	 the	 skin	 color	 regions	 are	 extracted	 from	
the	 image,	 nipple	 map	 defined	 as	 in	 Equation	 (1)	 is	
applied	 to	 the	 detected	 skin	 color	 regions.	 Through	
the	 performance	 of	 Otsu’s	 adaptive	 binarization	 and	
labeling,	the	candidate	nipple	regions	are	detected.

	 …(1)

In	Equation	(1),	Y(x,	y),	Cb(x,	y),	and	Cr(x,	y)	mean	
the	values	of	YCbCr	color	model	components	at	the	(x,	
y)	position	of	the	image.	In	this	study,	a	nipple	map	was	
induced	 on	 the	 fact	 that	 a	 nipple	 region	 usually	 has	 a	
reddish	color	and	a	relatively	dark	brightness	value.	The	
nipple	map	image	generated	in	this	study	has	a	brightness	
value	if	it	has	pixels	highly	likely	to	be	nipples,	whereas	
it	has	a	dark	value	if	it	has	pixels	less	likely	to	be	nipples.

The	 candidate	 nipple	 regions	 detected	 primarily	
after	the	application	of	nipple	map	are	filtered	with	the	
use	of	their	geometric	features	which	include	the	size	of	
a	 candidate	 area,	 its	 density,	 and	 its	 elongatedness21-22. 
In	 this	 study,	 if	 each	 value	 of	 the	 size,	 density,	 and	
elongatedness	 of	 a	 candidate	 region	 is	 lower	 than	 a	
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previously	 defined	 threshold,	 the	 candidate	 region	 is	
judged	 to	be	a	non-nipple	 region	so	as	 to	be	excluded	
from	candidate	regions	of	nipples.

Next,	 edge,	 saturation,	 and	 the	 relative	 position	
coordinates	 of	 detected	 nipple	 regions	 are	 used	 to	
extract	 candidate	 regions	 of	 the	 navel.	 First,	 sobel	
edge23-25	is	detected	from	an	input	image,	and	then	Otsu’s	
binarization	 algorithm26-28	 is	 applied	 to	 binarize	 the	
detected	 edge.	 Subsequently,	 a	 closing	 morphological	
operator	is	applied	to	the	binarized	edge	image.	Usually,	
the	closing	morphological	operator	plays	a	role	to	keep	
the	basic	shape	of	an	object	and	filling	the	holes	in	the	
object	or	connecting	nearby	disconnected	regions.

After	that,	a	saturation	image	is	extracted	from	the	
input	 image.	 Generally,	 saturation	 is	 relatively	 highly	
distributed	 near	 a	 navel	 region.	Accordingly,	 after	 the	
extraction	of	the	saturation	image	from	the	input	image,	
Otsu’s	 algorithm	 is	 used	 for	 binarization	 and	 closing	
morphological	 operator	 is	 applied	 in	 the	 same	way	 as	
edge	image.

From	the	extracted	edge	image	and	saturation	image,	
the	regions	which	have	the	overlapping	of	the	extracted	
edge	and	saturation	images	and	are	larger	than	a	certain	
size,	as	shown	in	Equation	(2)	are	selected.	In	Equation	(2),	
E(x,	y)	represents	an	edge	image,	and	S(x,	y)	represents	a	
saturation	image.	N(x,	y)	represents	the	overlapped	image	
of	the	extracted	edge	and	saturation	images.

O(x,	y)	=	E(x,	y)	Ç	S(x,	y)	 …(2)

After	 that,	candidate	regions	of	 the	navel	are	chosen	
with	the	use	of	the	physical	location	relation	with	the	already	
detected	nipple	region.	In	other	words,	the	region	adjacent	
to	 the	straight	 line	 that	vertically	and	equally	divides	 the	
line	 connecting	 the	 centers	 of	 the	 already	 detected	 two	
nipple	regions	is	selected	as	a	candidate	region.

DETECTION OF TARGET REGIONS

In	general,	Boost	 is	an	algorithm	of	collecting	weak	
selection	criteria	and	creating	a	selection	criterion	with	more	
accuracy	when	a	result	is	calculated	from	input	data.	The	
Boost	algorithm	is	able	to	reduce	the	probability	to	draw	
a	 result	 inaccurately	 from	 assumption,	 and	 increase	 the	
probability	to	judge	a	difficult	problem	in	a	right	direction.

AdaBoost	 (adaptive	 boosting)	 algorithm29-31	 is	
the	 most	 well-known	 algorithm,	 simple,	 and	 efficient.	

By	 using	AdaBoost	 learning	 algorithm,	 it	 is	 possible	
to	 obtain	 more	 feature	 values	 that	 express	 an	 object	
well	 in	 the	 course	 of	 learning	 and	 thereby	 to	 generate	
a	strong	recognition	algorithm.	In	this	study,	AdaBoost	
algorithm	is	applied	so	that	the	extracted	feature	values	
are	stepwise	grouped.

In	 other	 words,	 it	 is	 possible	 to	 implement	 a	
strong	 recognition	 algorithm	 through	 grouping.	 More	
specifically,	in	the	first	step,	on	the	basis	of	a	small	number	
of	feature	values,	feature	values	which	have	a	certain	level	
of	judgment	capability	are	grouped.	In	the	next	step,	on	
the	basis	of	a	larger	number	of	feature	values	than	in	the	
first	step,	the	group	whose	judgment	capability	is	similar	
to	that	in	the	previous	step	is	generated.

In	 this	 study,	 through	 the	AdaBoost	 algorithm-based	
learning	and	recognition,	it	is	possible	to	determine	whether	
a	candidate	region	of	the	navel	detected	in	the	previous	step	
is	a	non-navel	region	or	an	actual	navel	region.

Generally,	 AdaBoost	 algorithm	 is	 able	 to	 be	
combined	 with	 many	 different	 learning	 algorithms	 in	
order	 to	 improve	 its	 performance.	 As	 the	 algorithm	
designed	 to	make	 the	 robustness	 of	 a	 certain	 learning	
algorithm	 better,	 AdaBoost	 is	 able	 to	 make	 a	 strong	
classifier	 in	 combination	 of	 weak	 classifiers	 with	
somewhat	low	performance.

AdaBoost	 algorithm	 is	 applicable	 to	 various	
circumstances	 in	 the	 fact	 that	 the	 samples	 incorrectly	
classified	 by	 a	 previous	 classifier	 can	 be	 modified	
by	 following	 weak	 learners.	 Therefore,	 AdaBoost	 is	
vulnerable	 to	 noisy	 data	 and	 outlier.	 Nevertheless,	 in	
different	 situations,	 it	 is	 less	 vulnerable	 to	 overfitting	
than	 other	 methods.	 Even	 if	 individual	 learners	 have	
somewhat	low	performance,	 the	final	model	converges	
on	a	strong	learner	as	long	as	each	performance	is	better	
than	random	estimation.

For	 learning	 and	 recognition,	 this	 study	 used	
extended	Haar-like	 features32-34.	 These	 features	 have	 a	
quadrangle	 shape.	A	 feature	 value	 is	 described	 as	 the	
difference	 between	 the	 value	 of	 all	 pixels	 in	 the	 dark	
area	and	the	value	of	all	pixels	in	the	bright	area.	Since	
Haar-like	features	have	a	quadrangle	shape	usually,	it	is	
possible	to	make	a	calculation	fast	through	integration.

Generally,	it	takes	some	time	to	change	an	original	
image	 through	 integration.	 However,	 once	 an	 integral	
image	 is	 created,	 Haar-like	 features	 can	 be	 calculated	
very	fast.
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Extended	Haar-like	features	proposed	by	Lienhart	et	
al.	help	to	calculate	a	better	recognition	rate	in	the	way	
of	 extending	 a	great	 deal	 of	 the	basic	 set	 of	Haar-like	
features35-37.

EXPERIMENTAL RESULTS

In	 this	 study,	 the	 computer	 used	 for	 testing	 has	
the	 specification	 of	 Intel	 Core(TM)	 i7	 2.93Ghz	 CPU,	
8GB	main	memory,	and	Windows	7	operating	system.	
Microsoft	 Visual	 Studio	 and	 OpenCV	 open	 library	
were	used	in	order	to	implement	the	proposed	method.	
For	 comparative	 evaluation	 of	 the	 performance	 of	 the	
suggested	 algorithm,	 different	 types	 of	 indoor	 and	
outdoor	 color	 images	 including	 navel	 regions	 were	
collected	and	used.

This	 study	 applied	 the	 AdaBoost	 classifier	
hierarchically.	 In	 short,	 4-step	 cascaded	 classifier	 was	
used.	To	valuate	the	performance	of	the	suggested	navel	
region	 extraction	 method	 quantitatively,	 the	 accurate	
scale	 as	 shown	 in	Equation	 (3)	was	used.	 In	Equation	
(3),	Ncorr	 represents	 the	 number	 of	 accurately	 detected	
navel	images	from	input	images.	Ninp	means	the	number	
of	 total	 input	 images.	 In	Equation	 (3),	 performance	 is	
displayed	with	percentage.

	 …(3)

In	 order	 for	 the	 comparative	 evaluation	 of	 the	
accuracy	 of	 navel	 region	 detection	 algorithms,	 the	
method	of	the	nipple	detection	and	the	position	relation	
from	the	detected	nipples	in	the	proposed	method,	and	
the	whole	proposed	method	using	AdaBoost	algorithm	
were	evaluated.	In	the	conventional	method,	the	region	
adjacent	 to	 the	 straight	 line	 that	vertically	 and	equally	
divides	 the	 line	 connecting	 the	 centers	 of	 the	 already	
detected	 two	 nipple	 regions	 is	 selected	 as	 a	 candidate	
region.	As	shown	in	Figure	2,	the	proposed	method	based	
on	extended	Haar-like	features	and	AdaBoost	algorithm	
more	accurately	detected	navel	regions.	In	other	words,	
the	method	using	simple	positional	relation	with	nipples	
failed	 to	accurately	detect	candidate	navel	 regions	and	
caused	wrong	detection,	whereas	 the	proposed	method	
was	 able	 to	 accurately	 detect	 candidate	 regions	 of	 the	
navel	 through	 AdaBoost	 learning	 and	 recognition	
algorithm.

Figure 2: Performance evaluation

The	 method	 proposed	 in	 this	 study	 first	 detects	
nipple	 regions	 and	 then	 extracts	 navel	 regions	 on	 the	
basis	 of	 the	 detected	 nipple	 regions.	Accordingly,	 if	 a	
nipple	region	fails	 to	be	detected,	 it	 is	hard	to	detect	a	
navel	 region.	To	 resolve	 the	 constraint,	 it	 is	 necessary	
to	come	up	with	a	navel	region	detection	method	which	
runs	independently	from	the	detection	of	a	nipple	region.	
In	other	words,	it	will	be	necessary	to	develop	a	method	
of	first	extracting	the	features	representing	a	navel	region	
and	then	directly	extracting	a	navel	region	on	the	basis	
of	the	extracted	features.

CONCLUSIONS

There	 have	 been	 many	 trials	 to	 effectively	 detect	
harmful	image	contents	like	nuke	photos	with	the	use	of	
image	processing	and	pattern	recognition	technique.	This	
paper	suggested	a	novel	method	for	 robustly	detecting	
the	human	navel	region	from	an	input	image	with	the	use	
of	Haar-like	features	and	extended	AdaBoost	algorithm.	
In	 the	 proposed	method,	 nipple	 regions	 from	 an	 input	
image	was	 first	 found,	 and	 then	 the	 candidate	 regions	
of	 nipples	 were	 detected	 with	 the	 use	 of	 the	 position	
features	of	 the	nipple	 regions.	Subsequently,	Haar-like	
features	and	extended	AdaBoost	algorithm	were	applied	
to	 effectively	 filter	 the	 candidate	 regions	 of	 nipples,	
remove	non-navel	regions,	and	robustly	extract	an	actual	
region	only.

In	 the	 future,	 the	 navel	 region	 detection	 method	
proposed	 in	 this	 study	 will	 be	 applied	 to	 indoor	 and	
outdoor	 test	 images	 photographed	 in	 more	 various	
circumstances	 so	 as	 to	 validate	 the	 robustness	 of	 the	
suggested	 algorithm.	 In	 addition,	 the	 total	 system	will	
be	stabilized	in	the	way	of	adjusting	multiple	parameters	
including	threshold	used	in	the	proposed	method.
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ABSTRACT

Background/Objectives:	The	present	study	was	done	to	discover	the	structure	of	universal	actual	experiences	
Considering	tomorrow	of	health	and	quality	of	life	among	college	students.

Methods/Statistical analysis:	Data	were	collected	from	April	20	to	July	13,	2017.	The	research	question	was	
‘Would	you	tell	me	about	your	experience	of	considering	tomorrow?’.	which	was	examined	based	on	Parse’s	
research	method.	Participants	were	6	University	Students	at	a	community	central	region	of	South	Korea.

Findings:	Life	for	the	future	among	college	students	were	found	to	be	the	process	of	searching	for	oneself,	
anxiety	and	confusion	about	the	future,	implementation	of	choice,	and	growth	through	understanding	of	oneself.

Improvements/Applications:	All	findings	from	this	study	may	be	expanded	to	our	general	understanding	
of	college	student.
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INTRODUCTION

In	 a	 study	 on	 the	 satisfaction	 of	 quality	 of	 life	 of	
university	 students	 in	 1357	 university	 students	 in	
7	 countries,	 the	 average	 life	 satisfaction	 of	 Korean	
university	students	was	41.5%,	which	was	below	52%	
on	average1.	The	impact	of	these	university	students	on	
the	satisfaction	of	life	is	reported	as	follows.;	Difficulties	
in	 employment,	 economic	 burden,	 adaptation	 to	
university	life,	etc2.	5%	of	college	graduates-to-be	plan	
to	suspend	graduation	for	the	reasons	related	with	their	
careers	including	job-finding3.	There	are	various	reasons	
why	they	delay	their	graduation:	assumption	that	being	
student	would	be	advantageous	in	getting	jobs;	intention	
to	add	something	in	their	‘specs’;	relief	from	anxiety,	and	
indecision	of	their	careers3.	College	students	who	are	in	
the	transitional	development	stages,	and	who	experience	
various	psychological,	physical,	and	social	changes	are	

experiencing	internal	and	external	confusion4.	Thus,	it	is	
important	problem	to	understand	their	lives.

College	students	are	in	the	early	adult	stage	from	late	
adolescent	to	the	mid-adult	stage.	In	this	period,	people	
can	 form	 sense	 of	 closeness,	 based	 on	 self-identity	
established	 in	 their	 adolescents.	 But,	 recently,	 some	
describes	the	period	of	the	20s,	college	students	belong	
to,	as	‘late	adolescence’5.	The	anxiety	of	the	future	can	
be	 seen	 as	 characteristics	 of	 this	 period5.	Accordingly,	
the	 efforts	 and	 search	 to	 establish	 self-identity	 and	 set	
up	life	direction	among	college	students	who	are	in	the	
important	transitional	period	in	their	development	stage	
should	be	treated	importantly6.

To	find	the	meaning	of	life	helps	one	to	psychologically	
adjust	 to	 the	 society	 and	 grow7.	According	 to8,	man	 has	
capacity	 to	 overcome	 difficulties	 and	 pains	 of	 life	 and	
creatively	 build	 a	 new	 life.	The	 level	 of	 the	meaning	 of	
life	determines	one’s	 consciousness	of	one’s	 capabilities,	
importance,	 and	 value.	 Thus,	 to	 identify	 meanings	 of	
life	 among	 college	 students	 boosts	 their	 internal	 power	
to	 positively	 think	 of	 their	 value	 as	 humans	 and	 lead	
their	 lives	 in	desirable	directions9.	 In	order	 to	understand	
and	 effectively	 guide	 university	 students,	 I	 think	 that	
understanding	of	university	students	should	be	preceded	in	
the	sense	of	experience	and	experience	found	in	their	lives.
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There	have	been	a	number	of	researches	regarding	
employment	of	college	graduates.	But,	those	researches	
have	 limits	 in	 learning	 the	 lives	 of	 them	 including	
their	 job-finding.	 So,	 it	 can	 be	 very	meaningful	 to	 in-
depth	search	for	their	lives	through	qualitative	research	
method.	 Accordingly,	 this	 study	 focused	 on	 life	
experiences	 toward	 the	 future	among	college	 students.	
By	understanding	their	lives	focusing	on	in-depth	search	
for	 their	 lives,	 this	 study	 tried	 to	 approach	 in	 depth	
various	life	experiences	and	meanings	of	them.

What	university	 students	are	 living	 for	 tomorrow?	
what	 does	 tomorrow	 mean	 for	 them?	 We	 should	
look	 through	 their	 stories.	 The	 purpose	 of	 this	 study	
is	 to	 investigate	 how	 university	 students	 experience	
for	 university	 life	 during	 the	 university	 life,	 how	 to	
reconstruct	 the	 experience	 and	 make	 meaning	 by	
applying	the	Parse	research	method.

MATERIALS AND METHOD

Research Design:	This	 study	 is	 a	 qualitative	 study	 to	
clarify	 meaning	 and	 structure	 of	 life	 experiences	 for	
university	students	by	applying	Parse	research	method.

DATA COLLECTION

Research Objects:	 The	 subjects	 of	 this	 study	 were	 6	
students	(2	women	and	4	men)	who	agreed	to	participate	
in	research	among	the	students	at	D	university.	They	were	
given	the	full	explanation	about	the	purpose	and	process	
of	the	research,	and	the	notice	that	 they	could	leave	the	
research	whenever	they	wanted.	They	started	to	participate	
in	the	research	after	signing	the	written	agreement.

Dialogical Engagement:	Data	collection	took	place	from	
April	20,	2017	to	July	13,	2017.	This	was	done	through	
the	 dialogical	 engagement	 where	 the	 researcher	 truly	
communicates	 with	 the	 participants.	 The	 conversation	
was	recorded	with	the	consent	of	the	participant,	and	it	
was	conducted	more	than	4	times	until	it	was	felt	that	the	
story	was	 enough.	The	main	 questions	 are	 as	 follows;	
Would	you	tell	me	about	your	experience	of	considering	
tomorrow?

Data Analysis:	 Data	 analysis	 was	 performed	 by	
using	 the	 method	 of	 Parse10,11	 and	 analyzed	 by	
extraction-synthesis	 and	 heuristic	 interpretation.	 First,	
the	 extraction	 -	 synthesis	 process	 extracts	 the	 main	
contents	 of	 the	 experiences	 of	 university	 students	

toward	tomorrow	expressed	in	participant’s	dictation	in	
the	participant’s	language.	Second,	the	main	contents	of	
the	life	experience	for	the	tomorrow	extracted	from	the	
participant’s	 language	 are	 described	 once	 again	 in	 the	
researchers’	 language.	Third,	 language-art	was	 created	
from	the	researchers’	language.	Fourth,	four	core	concepts	
were	extracted	from	the	central	meaning	of	language	art.	
Fifth,	using	the	concept	of	the	human	becoming	research	
method,	we	 have	 specified	 the	 experience	 structure	 of	
life	for	university	students	considering	tomorrow.

This	study	adopts	heuristic	interpretation	as	the	method	
to	analyze	the	data.	Heuristic	interpretation	is	a	method	to	
connect	 experience	 structure	 to	 theory.	 It	 is	 logical	 and	
high	in	abstraction,	and	includes	structural	transposition,	
conceptual	 integration,	 metaphorical	 emerging,	 and	
artistic	 expressions11.	Structural	 transposition	 transposes	
the	structure	of	life	experiences	toward	the	future	among	
college	students	to	a	higher	level	abstraction.	Conceptual	
integration	 is	 used	 to	 specify	 life	 structure	 toward	 the	
future	among	college	students	by	applying	the	theory	of	
growing	 into	 adult.	Metaphorical	 emerging	 is	 to	 reveal	
the	meanings	 of	 life	 toward	 the	 future	 among	 research	
participants.	 It	 extracted	 the	 saying	 of	 a	 participant,	 ‘a	
negative	 thinking	 is	 like	 parasite	 which	 gnaws	 at	 my	
mind	and	makes	me	disappear,	but	 it	 is	also	 the	energy	
which	has	made	me	as	it	is’.	For	artistic	expression,	this	
study	adopts	the	poem	After	One	Thousand	Shakes,	One	
Becomes	an	Adult	 to	express	agony	and	growth	for	 the	
future	among	college	students.

RESULTS 

Extraction-Synthesis:	 To	 identify	 life	 experience	
structure	for	the	future	among	college	students,	one	needs	
to	understand	how	they	construct	meanings	of	their	lives	
multi-dimensionally,	 cocreating	 and	 cotranscending12.	
This	study	suggests	typical	two	cases,	and	integrate	them	
with	language	art	of	other	participants.	The	followings	
are	Mr.	Y	and	Mr.	S’s	narratives,	and	extraction-synthesis	
process.

Mr.	Y’s	Story:	Mr.	Y	(M/26)	is	a	junior	in	college.	
Returning	 to	 school	 one	 year	 ago	 after	 absence	 from	
school,	he	changed	his	major	from	Chinese	language	to	
history,	a	decision	he	remains	satisfied	with.	Aware	that	
he	lacks	the	capacity	to	implement	his	plans,	he	tries	to	
change	himself	to	a	more	active	person.
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I	am	the	type	of	person	who	think	a	lot	and	is	
talented	 in	 making	 plans	 in	 detail,	 but,	 I	 am	
not	good	at	 implementing	what	I	plan	to	do.	I	
wanted	to	change	such	a	personality	of	mine	.	.	
.	Even	if	I	was	nervous	of	my	decision,	I	chose	
it,	 thinking	 that	 ‘however	 difficult	 the	 life	 in	
the	camp	will	be,	it	will	not	kill	me’.	Returning	
to	college,	I	 thought	a	lot	before	changing	my	
major	from	Chinese	language	to	history,	because	
I	was	accustomed	to	the	Chinese	language.	But,	
following	my	wish	to	choose	history	as	major,	I	
changed,	and	am	still	satisfied	with	the	decision.	
I	sometimes	find	myself	only	thinking	without	
acting.	 I	 wish	 to	 change,	 cultivate,	 and	 look	
back	on	.	.	,	and	I	want	to	live	outstandingly.

Essences in Mr. Y’s Language:	Even	 if	he	wanted	 to	
live	 following	 the	plans	he	has	made,	he	 tended	 to	be	
slow	in	carrying	out	the	plans.	So,	he	wanted	to	change	
himself	 into	 a	 more	 action-oriented	 person.	 In	 recent	
years,	he	faced	many	turning	points	such	as	application	
of	 specific	 camps	 regarding	 his	 military	 service	 and	
change	of	his	college	major.	And,	unlike	his	cases	in	old	
days.	 he	 tried	 to	 challenge	 new	 things.	After	 carrying	
out	his	choices,	he	 is	 satisfied	with	 them.	He	wants	 to	
continue	to	challenge	in	the	future,	and	succeed	in	life.
Essences in Researchers’ Langue:
	 1.	He	yearned	to	change	his	life	at	times	of	choice,	

and	is	satisfied	with	his	choice.
	 2.	He	 is	 worried	 about	 his	 future,	 and	 wants	 to	

implement	what	he	thinks,	grow	and	change.
Language-Art in Mr. Y’s:	 Life	 experiences	 for	 the	
future	 is	 the	 process	 of	 making	 efforts	 to	 implement	
what	one	wants	to	do.	To	grow	and	change,	one	should	
think,	yearn,	and	challenge
Mr. S’s Story:	 Mr.	 S	 (M/27)	 is	 a	 senior	 majoring	 in	
business	administration.	He	thinks	that	negative	attitudes	
on	life	and	his	obsession	that	he	should	do	well	are	what	
block	his	development.	He	is	now	searching	for	various	
ways	to	solve	his	problems.

I	 am	 a	 senior,	 and	 feels	 heavy	 with	 worries	
about	my	 future	 including	 job-finding.	 I	 have	
tried	 hard...	 tried	 my	 best	 ...	What	 I	 have	 to	
overcome	 is	 negative	 thinking.	While	 such	 a	
negative	thinking	is	like	parasite	gnawing	at	my	
mind	and	making	me	gradually	disappear,	it	is	
also	 energy	which	makes	me	 exists.	And,	 the	
obsession	that	everything	should	be	perfect	and	
I	must	do	well	blocks	my	development.	Thus,	
the	fact	that	I	am	not	satisfied	with	what	I	have	
and	the	thinking	that	I	did	not	do	my	best	even	
if	I	did	well	lead	to	lack	of	pride.	It	is	a	vicious	
cycle.	I	want	to	find	a	way	to	praise	myself	who	
have	tried	hard,	even	if	it	takes	long	time	...

Essences in Mr. S’s Language:	 I	 feel	 heavy	 with	
thinking	 about	 career	 including	 job-finding.	 Even	 if	 I	
have	tried	my	best,	the	obsession	that	I	must	do	well	and	
negative	thinking	are	like	parasites	gnawing	at	my	mind	
and	making	me	gradually	disappear,	Bot,	such	negative	
thinking	is	also	energy	which	makes	me	exists.	Although	
I	make	efforts	for	a	better	myself,	I	am	not	confident.	I	
want	to	find	a	way	to	praise	myself	who	have	tried	hard,	
even	if	it	takes	long	time.
Essences in Researchers’ Langue:
	 1.	He	 feels	 heavy	 with	 thinking	 about	 his	 career	

including	job-finding,	and	his	perfectionism.	But,	
he	also	think	that	his	tendency	to	think	negatively	
has	also	served	as	energy	to	grow.

	 2.	As	he	wants	to	develop	further,	he	wants	to	find	a	
way	to	understand	himself	to	improve	his	pride.

Language-Art in Mr. S’s:	 Life	 toward	 the	 future	 is	
hard	 for	 him	because	 of	 his	 negative	 thinking	 and	 his	
perfectionism	 in	 which	 he	 wants	 to	 do	 everything	
including	his	job-finding	and	career.	But,	it	is	the	process	
of	understanding	of	himself	to	grow.
Language-Art for all Participants:	 Language-art	
for	 all	 participants	 from	 language	 of	 college	 students	
including	extraction-synthesis	of	Mr.	Y	and	Mr.	S	is	as	
follows	(show	in	Table	1).

Table 1: Language-Arts for all Participants

Participants Language-arts

Y(M/26) Life	for	tomorrow	contains	plenty	of	worries	about	the	future.	But,	to	grow	and	change,	we	need	
to	suffer,	yearn,	and	challenge,	and	implement	what	we	want	to	get.

K(F/22) My	school	life	regarding	my	major	was	disappointing.	But,	by	changing	my	major,	I	came	to	get	
concrete	plan	for	the	future.
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Conted…

L(M/24) Life	for	tomorrow	is	the	process	in	which	I	search	for	my	problems	and	purposes,	while	suffering	
from	agony	over	whether	my	major	is	suitable	to	my	talent	and	vague	worries	about	the	future.	

J(M/25) Life	for	tomorrow	is	the	process	in	which,	while	we	are	worried	about	the	future,	we	make	
efforts	to	implement	what	we	yearn	for	and	what	we	want	to	do	in	order	to	grow	and	develop.

H(F./23) Life	for	tomorrow	is	the	process	in	which	we	find	ourselves	through	incessant	conflicts	over	
whether	major	of	each	of	us	fit	him	or	her	and	searches.

S(M/27) Life	for	tomorrow	is	the	process	of	understanding	oneself	to	grow	into	adult.	I	had	difficulties	
because	of	my	perfectionism	to	try	to	be	perfect	in	whatever	I	do.

Heuristic interpretation of Core Concepts

Structural Transposition and Core Concepts:	The	contents	of	experiences	summarizing	the	life	structures	for	the	
future	with	core	concepts	extracted	from	language-art	of	6	participants	are	as	follows	(show	in	Table	2).

Table 2: Heuristic Interpretation for the Core Concepts

Core concept Structural transposition Conceptual integration
Process	of	finding	myself Confusion	of	self	identity Valuing

Anxiety	and	confusion	about	the	
future Conflicts	on	choice Enabling-limiting

Implementation	of	choice Challenge	to	change Powering
Growth	through	understanding	of	

oneself Personality	growth Transforming.

Structure
Life	for	tomorrow	is	the	process	in	which,	while	I	am	confused	by	worries	about	the	future,	I	try	to	find	myself,	

and	make	efforts	to	implement	what	I	choose	for	tomorrow.	
Structural transposition

Life	for	tomorrow	for	college	students	is	the	process	where	they	challenge	the	change	and	grow	in	their	
personalities	through	confusion	of	self	identity	and	conflicts.

Conceptual integration
The	Life	of	college	students	toward	tomorrow	is	the	process	of	human	becoming	of	powering	and	transforming	
that	the	valuing	of	realizing	themselves	activates	their	choices	with	hope	for	their	own	tomorrow	through	the	

Enabling-Limiting	process.
Metaphorical emergings
negative	thinking	are	like	parasites	gnawing	at	my	mind	and	making	me	gradually	disappear,	But,	such	negative	

thinking	is	also	energy	which	makes	me	exists.
Artistic expression
Getting	old,	or	graduating	from	school	does	not	make	one	to	be	a	adult.	Repeating	trials	and	errors,	waving,	and	
learning	lefe	bit	by	bit,	one	becomes	an	adult	step	by	step.	In	such	a	way,	we	become	adults	with	difficulty	[14].

‘After	One	Thousand	Waves,	One	Becomes	Adult’13.

DISCUSSION

The	first	 core	 concept	was	 ‘the	process	 of	finding	
myself.’	 Participants	 were	 incessantly	 thinking,	
conflicting,	 and	 searching	 for	 oneself	 among	 major,	
future	 career,	 and	what	 they	want	 to	 do.	 In	 the	 career	
constituting	process,	giving	meanings	 to	career-related	

behavior	 and	 experiences	 is	 an	 important	 work	 in	
building	 self	 respect14.	 This	 study	 could	 also	 find	 out	
that	participants	of	this	research	were	growing	through	
the	process	of	finding	oneself.	In	a	previous	research15,	
college	students	were	examining	what	they	are	interested	
in	and	through	self-search	and	and			search	for	future	jobs,	
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and	making	efforts	to	deal	with	anxiety	and	confusion,	
considering	their	value	systems.	The	participants	of	this	
research	were	similar	in	that	they	were	also	searching	for	
what	they	like	and	what	they	are	talented	in.

‘The	 process	 of	 finding	 myself’	 can	 be	 understood	
as	‘valuing’,	the	first	principle	in	the	theory	of	becoming	
adult.	Participants	suffer	from	agony	and	conflict	to	find	out	
who	they	are,	what	they	like	and	are	talented	in,	and	what	
careers	they	should	choose.	Some	of	them	even	would	visit	
counselors	 to	 get	 counseling,	 or	 tests,	 or	 join	 programs.	
It	was	found	that	such	efforts	led	to	the	choice	of	will	to	
grow	through	understanding	themselves.	They	are	now	at	
important	time	points	for	their	lives	in	the	future.

The	second	core	concept	was	‘anxiety	and	confusion	
about	the	future.’	While	participants	have	worries	about	
their	future,	they	were	confused	about	themselves	by	not	
knowing	what	to	do,	having	difficulty	in	realizing	their	
plans,	 being	 conscious	 of	 views	 of	 others,	 and	 having	
conflicts	 in	 choosing	 their	 future	 careers.	 As	 college	
students,	who	 feel	anxiety	about	unpredictable	 future5,	
feel	more	anxiety	and	conflicts	facing	the	time	to	choose	
their	 future	 jobs.	 They	 are	 anxious	 and	 confused	 by	
tough	 job	market,	 their	worsening	financial	 situations,	
expectation	and	hope	of	their	parents,	and	not	sufficient	
time	to	search	for	their	future	career15,	which	is	similar	to	
the	findings	of	this	research.	Participants	of	this	research	
were	worried	about	their	future,	and	confused	about	their	
own	positions	in	which	they	did	not	have	concrete	plans.	
They	were	wondering	whether	they	were	doing	well	or	
not.	It	can	be	called	as	the	paradoxical	situation	where	
enabling	and	limiting	take	place	simultaneously.	It	was	
possible	 to	 identify	 the	 theory	 of	 Parse16	 that	 human	
experiences	 are	 essentially	 paradoxical.	 Cochran17 
argued	that	current	indecision	of	career	is	linked	to	past	
experiences	and	future	possibilities,	which	can	be	seen	
as	 an	 axis	 of	 growing	 to	 be	 adult	where	 enabling	 and	
limiting	exist	simultaneously.

The	 third	and	 fourth	core	concepts	were	extracted	
as	 ‘implementation	 of	 choice’	 and	 ‘growth	 through	
understanding	 of	 oneself.’	 Participants	 were	 found	 to	
grow	while	they	were	actively	planning	for	their	future	
life,	 implementing	 those	plans,	 and	 searching	 for	 their	
value	 systems.	 Their	 ‘implementation	 of	 choice’	 and	
‘growth	 through	 understanding	 of	 oneself’	 can	 be	
interpreted	as	powering	and	transforming	of	the	theory	

of	growing	to	be	adult	of	Parse.	The	life	for	tomorrow	
among	college	students	were	challenge	to	their	choice,	
reflection	 over	 themselves,	 and	 understanding	 of	
themselves	while	searching	for	problems.	To	see	one’s	
own	career	with	the	perspective	of	meanings	and	goals	
of	life	lead	one	to	get	bigger	meaning	and	satisfaction,	
improving	 satisfaction	with	 life18.	As	described	 above,	
the	Parse’s	approach	of	growing	into	an	adult	helps	the	
researcher	 to	be	able	 to	perceive	agony	and	anxiety	of	
research	participants	 through	dialogue	with	 them.	 It	 is	
useful	research	process	for	understanding	oneself.

In	conclusion,	life	toward	tomorrow	among	college	
students,	 while	 it	 was	 confusing	 because	 of	 worries	
about	 the	 future	 in	 the	 process	 of	 oneself,	 was	 the	
process	 where	 they	 grow	 through	 understanding	 of	
oneself.	Finally,	the	artistic	expression	this	study	chose	
regarding	life	toward	tomorrow	among	college	students	
was	‘After	One	Thousand	Waves,	One	Becomes	Adult’	
of	Kim13.	Beginning	their	college	life,	participants	had	
experienced	many	difficulties	for	various	problems	such	
as	major,	career,	 love,	human	relations,	and	study,	etc.	
They	were	found	to	grow	with	wavering	and	conflicting	
over	their	lives.

CONCLUSION

This	 study	 is	 to	 identify	 meanings	 and	 structures	
of	life	experiences	for	tomorrow	of	college	students	by	
applying	 the	 research	method	 of	 Parse.	 Such	 findings	
proved	 that	 college	 students	 constitute	 meanings	 of	
their	 life	 for	 tomorrow	 multi-dimensionally,	 and	 go	
transcendentally,	and	that	Parse’s	 theory	of	growing	to	
be	 adult	 is	 not	 only	 a	 research	method,	 but	 a	method	
of	 nurse	 practice.	 In	 other	 words,	 By	 participating	 in	
the	 process	 of	 growing	 into	 an	 adult	 in	which	 college	
students	constitute	meanings,	professors	had	opportunity	
to	 grow	 in	 the	 mutual	 relationship	 between	 professor	
and	 students.	To	 share	 the	experience	of	 searching	 for	
meanings	of	 life	 and	understand	 the	 rhythmic	patterns	
students	experience	in	their	daily	life	as	a	process	of	life	
will	be	an	 important	value	 for	professor	 to	understand	
and	care	objects.
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ABSTRACT

Background/Objectives:	The	aim	of	this	study	was	to	investigate	how	different	thought,	internal	motivation,	
and	flow	are	according	to	the	optimism	levels	of	elementary	school	teachers.	The	purpose	of	this	study	is	to	
investigate	the	effect	of	stress,	which	is	the	biggest	problem	in	adolescence,	on	conspicuous	consumption	in	
the	peer	group.	Through	this,	we	understand	the	stress	of	adolescents	and	the	juvenile	culture	which	recently	
suggests	tendency	to	show	off	superiority	and	increases	their	consumption,	and	we	would	like	to	contribute	
to	the	improvement	of	the	youth	stress	problem.

Methods/Statistical analysis:	This	study	was	conducted	on	5	high	school	students	in	Daegu	and	Gyeongbuk	
province	and	685	copies	of	750	copies,	excluding	the	poor	respondents,	were	used	as	final	data.	This	study	
was	analyzed	using	the	SPSS	18.0	program.	As	a	method	of	analysis,	frequency	analysis	was	performed	to	
grasp	the	distributional	characteristics	of	the	sample,	and	Chronbach’s	α	coefficient	analysis	was	performed	
to	measure	the	internal	consistency	between	the	items.	Also,	a	regression	analysis	was	conducted	to	clarify	
the	relationship	between	stress	and	conspicuous	consumption	tendency.

Findings:	 In	 the	 subscale	of	 stress,	first,	 the	 family	 stress	 showed	 that	 the	consumption	of	 conspicuous	
consumption	had	a	significant	effect	on	brand	names,	imported	goods,	and	fashion	according	to	the	stress.	
Second,	the	effect	of	stress	from	friends	on	conspicuous	consumption	is	so	significant	that	it	influences	brand	
names,	imported	brands,	and	fashion	according	to	stress.	Third,	the	subscale	of	the	conspicuous	consumption	
tendency	according	to	the	stress	from	the	study	showed	significant	effects	on	brand	preference	and	fashion,	
but	the	imported	goods	preference	was	not significant.

Improvements/Applications:	 Various	 researches	 should	 be	 performed	 to	 develop	 various	 programs	 to	
manage	and	relieve	the	stresses	of	the	adolescents	and	to	support	the	psychological	stability	of	the	adolescents	
who	will	lead	the	future	by	educating	them	through	schools	and	institutions.
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INTRODUCTION

Youth	is	a	period	of	agony,	and	it	is	a	time	to	show	
an	understanding	of	himself	or	herself	and	an	important	
time	for	forming	their	identity,	showing	various	behaviors	
and	unstable	psychological	 state.	 In	 such	a	period,	 the	
second	 phase	 of	 physical	 growth	 is	 transformed	 into	
an	 adult	 body	 and	 hormonal	 changes	 in	 his	 body	 and	

various	stress	and	psychological	difficulties	can	be	seen	
in	 the	 period.	 In	 particular,	 it	 is	 a	 time	when	 physical	
and	psychosocial	development	is	actively	taking	place,	
and	 it	 is	also	an	 important	 time	 to	form	a	self-concept	
and	identity	and	worries	about	career,	such	as	values	and	
goals	of	life	for	themselves1.

After	 the	 Korean	 War	 in	 the	 1950s,	 the	 South	
Korean	 Industrial	 Revolution	 began	with	 the	 Saemaul	
Movement.	 At	 that	 time,	 a	 social	 atmosphere	 that	
Korean	 adolescents	 could	 concentrate	 on	 their	 studies	
was	created,	because	of	a	variety	of	knowledge	from	the	
West.	Selling	rice	fields	and	other	fields	in	the	countryside	
and	cattle	to	make	adolescents	study,	people	were	sure	
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that	they	could	become	a	success	in	life	and	in	economic	
wealth	if	they	studied	well.	Since	then,	Korean	society	
has	 made	 all	 the	 adolescents	 focus	 on	 study,	 and	 in	
addition	to	school	education,	students	have	been	driven	
by	a	hot	wave	of	private	tutoring	and	education.

According	to	the	data	reported	by	the	Korea	Youth	
Information	 Society	 Promotion	 Agency2,	 Korean	
adolescents	 are	 more	 stressed	 than	 those	 in	 Japan,	
America	and	China,	and	especially	the	academic	stress	
is	the	biggest.	In	addition,	it3	reported	that	the	happiness	
index	of	Korean	youth	among	the	OECD	countries	was	
the	lowest.	However,	in	Korea,	with	not	only	the	stress	
on	 schooling	 but	 also	 the	 conflicts	 with	 peers,	 school	
teachers,	and	parents,	they	are	under	stress.

In	particular,	relationship	with	peers	with	whom	a	lot	
of	time	in	the	school	from	morning	to	evening	and	a	long	
time	 in	 the	private	 education	 such	as	private	 institutes	
after	 the	 school	 class	 are	 spent	 is	 really	 important,	
and	 it	 is	 also	 the	most	 stressful	 part.	 The	majority	 of	
adolescents	 spends	 their	 time	 in	 school	 and	 spends	 a	
lot	 of	 their	 time	 with	 their	 peers.	 Good	 interpersonal	
experiences	 and	 friendships	 have	 an	 important	 impact	
on	the	formation	of	the	identity	of	adolescents	and	can	
be	a	foundation	for	good	social	life	after	they	grow	up.	
However,	the	difficulties	and	stresses	of	peer	relations	are	
also	a	source	of	diverse	social	problems	such	as	the	loss	
of	self-esteem,	social	isolation,	bullying,	suicide,	school	
maladjustment,	 and	 delinquent	 adolescents4.	 Conflicts	
and	negative	 influences	on	 these	peer	 relationships	are	
causing	serious	 stress	 for	adolescents.	Stress	 is	caused	
by	various	frustrations	and	anxiety	and	conflict,	which	
could	cause	various	side	effects	without	effective	relief,	
divergence,	and	sublimation.	When	stress	accumulates,	
it	may	cause	physical	pain	as	well	as	mental	pain.	There	
are	many	ways	to	relieve	or	manage	these	stresses,	and	
especially	adolescents	are	trying	to	seek	answers	to	their	
peer	relationships.

In	 peer	 relations,	 fashion	 and	 culture	 are	 very	
important	 interests,	 and	 they	 are	 forming	 and	 creating	
unique	 subcultures	 such	 as	 language,	 attire,	 hairstyle,	
popular	song	and	culture	of	youth	only5	and	it	is	also	a	
crucial	time	for	the	consumer	socialization	process6.	The	
results	of	a	study	by	 it7	also	show	that	adolescents	are	
obsessed	with	fashion	and	consumption,	and	important	
decisions	of	consumer	life	are	influenced	by	peer	groups.	
This	suggests	that	the	consumption	culture	of	adolescents	
is	to	show	their	superiority	in	peer	relations8.

[9]	saw	conspicuous	consumption	as	one	driven	by	
motivation	to	instill	one’s	own	impression	through	social	
and	 symbolic	 meanings	 to	 others,	 rather	 than	 product	
function	 and	 economic	 efficiency.	 In	 other	 words,	
consumption	 can	 reveal	 the	 economic	 power	 or	 social	
position	of	an	individual	rather	than	a	simple	economic	
activity,	and	is	used	as	an	important	means	to	show	their	
superiority	to	peers.

Therefore,	various	stressful	problems	in	youth	will	be	
solved	in	various	ways	in	their	peer	relations,	and	it	is	be	
shown	that	they	reveal	tendency	to	perform	conspicuous	
consumption	to	show	their	superiority	in	peer	relations.	
The	purpose	of	this	study	is	to	investigate	the	effect	of	
stress,	which	is	the	biggest	problem	in	adolescence,	on	
conspicuous	 consumption	 in	 the	 peer	 group.	 Through	
this,	 we	 understand	 the	 stress	 of	 adolescents	 and	 the	
juvenile	 culture	 which	 recently	 suggests	 tendency	 to	
show	 off	 superiority	 and	 increases	 their	 consumption,	
and	we	would	like	to	contribute	to	the	improvement	of	
the	youth	stress	problem.

RESEARCH AND METHOD

Subjects and Procedures of Research:	 This	 study	
was	conducted	on	5	high	school	students	in	Daegu	and	
Gyeongbuk	 province	 and	 685	 copies	 of	 750	 copies,	
excluding	the	poor	respondents,	were	used	as	final	data.

SURVEY TOOL

Stress: The	scale	developed	by	Ryu	Soo-young	(1993)	
with	reference	to	the	study	of	[10]	,	Lee	Yoo-mi	(1994),	
Han	Mi	Hyun,	Ryu	An-jik	(1995),	Baek	Yang-hee,	and	
Choi	Yoi-sun(1996)	was	 used,	 and	 24	 items	 of	 a	 total	
of	5	sub-domains	were	used	as	a	tool	of	family	domain,	
friend	domain,	 academic	domain,	 teacher	domain,	 and	
body	domain.	The	Likert-type	5-point	scale	means	that	
the	higher	the	score,	 the	higher	the	stress	level.	In	this	
study,	reliability	was	α	=	.71	as	shown	in	Table 1. 

Table 1: Stress

Scale Items Chronbach’s 
α

Family	Domain 1,	8,	10,	15,	24 .72
Friend	Domain 4,	7,	14,	16,	18 .68

Academic	Domain 2,	9,	13,	21,	23 .79
Teacher	Domain 3,	5,	11,	17,	19,	22 .75
Body	Domain 6,	12,	20 .70
Total	Stress .71



     702      Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9

Tendency of Conspicuous Consumption: The	 scale	
developed	 by	 it11	with	 reference	 to	 the	 study	 of	Kim	
Mun-hee	 (1995),	 Baek	 Kyung-mi	 (1995),	 Song	 Eun-
kyung	 (1997),	 Lee	 Mee-yong	 (1991)	 and	 Pyun	 Sea-
rin	 (1997)	was	used,	and	15	 items	of	a	 total	of	3	 sub-
domains,	 which	 are	 preferred	 brand	 names,	 preferred	
imported	 goods,	 preferred	 fashion,	 were	 used.	 Likert-
type	5-point	 scale	means	 that	 the	higher	 the	score,	 the	
higher	the	propensity	to	consume	conspicuously.	In	this	
study,	reliability	was	α	=	.78	as	shown	in	Table 2.

Table 2: Tendency of Conspicuous Consumption

Scale Items Chronbach’s 
α

Preferred	Brand	
Names 1,	3,	5,	7,	9 .81

Preferred	Imported	
Goods 2,	4,	6,	8,	10 .78

Preferred	Fashion 11,	13,	15,	17,	19 .82
Total	Stress .79

Method of Analysis: The	 data	 collected	 in	 this	 study	
were	 analyzed	 using	 the	 SPSS	 18.0	 program.	 As	 a	
method	of	analysis,	 frequency	analysis	was	performed	
to	grasp	the	distributional	characteristics	of	the	sample,	
and	Chronbach’s	 α	 coefficient	 analysis	was	 performed	
to	measure	the	internal	consistency	between	the	items.	

Also,	 a	 regression	 analysis	 was	 conducted	 to	
clarify	the	relationship	between	stress	and	conspicuous	
consumption	tendency.

RESULTS OF THE STUDY

Basic Data Frequency Analysis:	 The	 number	 of	
students	participating	in	the	questionnaire	was	685,	with	
320	students	in	the	first	year	(46.7%),	232	students	in	the	
second	grade	(33.9%)	and	133	students	in	the	third	grade	
(19.4%),	and	the	number	of	participants	in	the	first	grade	
was	the	highest.	In	addition,	389	male	students	(56.8%)	
and	296	female	students	(43.2%)	participated	and	male	
students	participated	more,	as	shown	in	Table	3.

Table 3: Basic Data Frequency Analysis Table

Departments Frequency (No.) Ratio (%)

Grade
1st 320 46.7
2nd 232 33.9
3rd 133 19.4

Gender
Male 389 56.8
Female 296 43.2

Total 685 100%

The effect of Stress on Conspicuous Consumption: The	effect	of	stress	on	conspicuous	consumption	was	examined	
through	a	regression	analysis,	and	stress	was	shown	to	affect	conspicuous	consumption	as	shown	in	Table 4.

Table 4: Regression analysis of stress and conspicuous consumption

Independent Variable Dependent variable Standard Error β t p Statistics

Stress
Constant .22 16.32 .00

R	=	.30
R2	=	.09
△R2	=	.09

F	=	32.32
p	=	.	00

Conspicuous	
Consumption .12 .34 7.32 .00

Subscale of Stress and the Effects on Conspicuous Consumption

Regression Analysis of Subscale of Conspicuous Consumption Tendency Related to Family Stress:	The	results	
of	this	study	are	as	follows.	The	effect	of	family	stress	on	conspicuous	consumption	was	found	to	be	influential	on	
brand	names,	imported	brands,	and	fashion	as	shown	Table	5.
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Table 5: Regression Analysis of Subscale of Family Stress and Conspicuous Consumption Tendency

Independent 
Variable Dependent Variable Standard 

Error β t value Significant 
Probability Statistics

Family	Stress

Constant .16 17.38 .00 R	=	.21
R2	=	.05
△R2	=	.05

F	=	19.76
p	=	.00Preferred	Brand	

Names .07 .21 4.35 .00

Constant .15 26.31 .00 R	=	.21
R2	=	.04
△R2	=	.04

F	=	18.96
p	=	.00Preferred	Imported	

Goods .04 .20 4.28 .00

Constant .15 21.12 .00 R	=	.24
R2	=	.06
△R2	=	.06

F	=	27.09
p	=	.00Seeking	Fashion .05 .25 4.96 .00

Regression Analysis of Subscale of Conspicuous Consumption Tendency Related to Family Stress:	The	effect	
of	stress	from	friends	on	conspicuous	consumption	is	so	significant	that	it	influences	brand	names,	imported	brands,	
and	fashion	according	to	stress,	and	the	results	are	shown	in	Table	6.

Table 6: Regression Analysis of Subscale of Conspicuous Consumption Tendency Related to Friend Stress

Independent 
Variable Dependent Variable Standard 

Error β t value Significant 
Probability Statistics

Friend
Stress

Constant .18 14.18 .00 R	=	.30
R2	=	.09
△R2	=	.09

F	=	40.89
p	=	.00Preferred	Brand	Names .05 .28 6.42 .00

Constant .15 25.25 .00 R	=	.27
R2	=	.08
△R2	=	.08

F	=	31.02
p	=	.00Preferred	Imported	

Goods .06 .27 5.96 .00

Constant .16 21.02 .00 R	=	.35
R2	=	.09
△R2	=	.09

F	=	61.19
p	=	.00Seeking	Fashion .05 .31 8.12 .00

Regression Analysis of Subscale of Conspicuous Consumption Tendency Related to Academic Stress:	Subscale	
of	conspicuous	consumption	tendency	related	to	academic	stress	has	a	significant	effect	on	brand	preference	and	
fashion,	but	doesn’t	have	a	significant	effect	on	imported	goods.		And	the	results	are	shown	in	Table	7.

Table 7: Regression Analysis of Subscale of Conspicuous Consumption Tendency Related to Academic Stress

Independent 
Variable Dependent Variable Standard 

Error β t value Significant 
Probability Statistics

Academic	
Stress

Constant .16 17.69 .00 R	=	.16
R2	=	.02
△R2	=	.02

F	=	10.12
p	=	.00Preferred	Brand	Names .07 .16 3.30 .00

Constant .12 33.69 .00 R	=	.02
R2	=	.00
△R2	=	-.00

F	=	.46
p	=	.50Preferred	Imported	

Goods .06 -.04 -.59 .50

Constant .13 27.14 .00 R	=	.11
R2	=	.01
△R2	=	.01

F	=	5.04
p	=	.03Seeking	Fashion .05 .11 2.24 .03
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Regression Analysis of Subscale of Conspicuous Consumption Tendency Related to Teacher Stress:	Subscale	
of	conspicuous	consumption	tendency	related	to	academic	stress	has	a	significant	effect	on	brand	preference	and	
fashion,	but	doesn’t	have	a	significant	effect	on	imported	goods.		And	the	results	are	shown	in	Table	8.

Table 8: Regression Analysis of Subscale of Conspicuous Consumption Tendency Related to Teacher Stress

Independent 
Variable

Dependent 
Variable

Standard 
Error β t value Significant 

Probability Statistics

Teacher	Stress

Constant .15 18.92 .00 R	=	.14
R2	=	.03
△R2	=	.03

F	=	7.72
p	=	.01Preferred	Brand	

Names .07 .12 2.86 .01

Constant .12 31.12 .00 R	=	.14
R2	=	.02
△R2	=	.02

F	=	6.98
p	=	.01Preferred	Imported	

Goods .05 .13 2.72 .01

Constant .13 24.79 .00 R	=	.16
R2	=	.03
△R2	=	.03

F	=	11.58
p	=	.00Seeking	Fashion .05 .16 3.39 .00

Regression Analysis of Subscale of Conspicuous Consumption Tendency Related to Body  Stress:	Conspicuous	
consumption	tendency	related	to	body	stress	has	significant	effects	on	brand	names,	imported	goods,	fashion.	And	
the	results	are	shown	in	Table	9.

Table 9: Regression Analysis of Subscale of Conspicuous Consumption Tendency Related to Body Stress

Independent 
Variable Dependent Variable Standard 

Error β t value Significant 
Probability Statistics

Teacher	Stress

Constant .19 13.78 .00 R	=	.20
R2	=	.03
△R2	=	.03

F	=	18.45
p	=	.00Preferred	Brand	

Names .06 .21 4.12 .00

Constant .15 20.79 .00 R	=	.27
R2	=	.06
△R2	=	.06

F	=	33.37
p	=	.00Preferred	Imported	

Goods .04 .27 5.82 .00

Constant .16 17.45 .00 R	=	.27
R2	=	.08
△R2	=	.07

F	=	35.63
p	=	.00Seeking	Fashion .05 .27 6.01 .00

CONCLUSION

In	this	study,	685	high	school	students	from	Daegu	
and	 Gyeongbuk	 provinces	 were	 surveyed	 to	 measure	
stress	 and	 conspicuous	 consumption	 tendency	 of	
adolescents	 and	 to	 investigate	 the	 effect	 of	 stress	 on	
conspicuous	consumption	 tendency.	The	results	of	 this	
study	showed	that	stress	of	adolescents	had	a	significant	
influence	 on	 conspicuous	 consumption	 tendency.	 This	
suggests	that	when	adolescents	are	stressed,	they	tend	to	
show	off	themselves	in	peer	groups.	Among	the	various	
behaviors	 coping	 with	 stress,	 adolescents	 seem	 to	 be	
relieving	stress	through	the	culture	of	consumption	that	
tends	to	show	conspicuous	consumption.

In	the	subscale	of	stress,	first,	the	family	stress	showed	
that	 the	consumption	of	conspicuous	consumption	had	
a	 significant	 effect	 on	 brand	 names,	 imported	 goods,	
and	 fashion	 according	 to	 the	 stress.	Second,	 the	 effect	
of	 stress	 from	 friends	 on	 conspicuous	 consumption	 is	
so	 significant	 that	 it	 influences	brand	names,	 imported	
brands,	and	fashion	according	to	stress.

Third,	the	subscale	of	the	conspicuous	consumption	
tendency	according	to	the	stress	from	the	study	showed	
significant	 effects	 on	 brand	 preference	 and	 fashion,	
but	 the	 imported	goods	preference	was	not	significant.	
Unlike	 the	 stress	 that	 other	 interpersonal	 relationships	
receive,	stress	on	schooling	seems	not	 to	be	solved	by	
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orienting	 imported	 goods.	 Conspicuous	 consumption	
tendency	 by	 the	 stress	 from	 teachers	 has	 significant	
influences	on	brand	names,	imported	goods,	and	fashion.	
Conspicuous	 consumption	 tendency	 related	 to	 body	
stress	has	significant	effects	on	brand	names,	 imported	
goods,	fashion.

As	 a	 result,	 they	 are	 easily	 exposed	 to	 the	
physical,	 emotional,	 and	 psychological	 problems	 in	
the	transitional	development	stage,	and	the	adolescents	
who	are	growing	up	cannot	find	a	reasonable	alternative	
due	 to	 stress,	 It	 seems	 that	 they	want	 to	 relieve	 stress	
through	superiority.	This	is	consistent	with	the	fact	that	
consumption	 of	 adolescents	 is	 sensory	 and	 impulsive,	
and	that	when	purchasing	goods,	they	exhibit	irrational	
consumption	 patterns	 in	 synchronicity	 with	 reference	
groups	 such	as	popularity,	preference,	 awareness,	peer	
diagnosis,	or	famous	stars	(Choi	Min-young).

Therefore,	 various	 researches	 should	 be	 performed	
to	develop	various	programs	 to	manage	and	 relieve	 the	
stresses	of	the	adolescents	and	to	support	the	psychological	
stability	 of	 the	 adolescents	who	will	 lead	 the	 future	 by	
educating	them	through	schools	and	institutions.

Ethical Clearance:	Taken	from	Gimcheon	University

Source of Funding:	 This	work	was	 supported	 by	 the	
2017	Gimcheon	University	Research	Grant

Conflict of Interest:	Nil

REFERENCES

 1. Park	 A-chung.	 Searching for identity.	 Seoul:	
Central	aptitude	publisher;	1995.

	 2.	Korean	 Teenager	 Information	 Technology	
Agency;	Comparative	Study	on	Health	Status	of	
Adolescents	in	Four	Countries;	2010.

	 3.	Kookmin	 Ilbo.	 2009	 May	 9.	 http://news.kmib.
co.kr/article/view.asp?arcid=0921282726

	 4.	Park	 Sae-wa.	 The relationship between stress, 
ego-resilience, hopelessness and social support 
affecting teen’s problem behaviors	 (Doctoral	
degree	thesis);	Ewha	Womans	University;	2012.

	 5.	Park,	 Chul..	 A	 Study	 on	 the	 Advertisement	
Adoption	and	Materialism	of	Adolescents,	Korean 
Youth Study. 1993;	14:23-43.

	 6.	Moschis	G.	P	&	Gilbert	R.	Churchil	Jr.	Consumer	
Socialization:	A	Theoretical	And	Empirical	Analysis,	
Journal of Marketing Research.	1978;	15.

	 7.	Park	 Jong-mi.	 A Study on the Temporal 
Consumption Pattern of Adolescents  and Related 
Variables-focusing on High School Students in 
Seoul- Graduate School of Education (Master’s	
Thesis);		Ewha	Womans	University;	2003.

	 8.	Lee,	 Young-Hee.	 Youth	 Consumers’	 Trends	 of	
Conspicuous	Consumption	 and	Related	Factors	 -	
Focused	on	Incheon	Metropolitan	City-.	Journal of 
Korean Home Management.	1999;	17(1):	15-32.

	 9.	Lababera.	 The	 Nouveau	 Riches	 Conspicuous	
And	 The	 Issue	 of	 Self-Fulfillment.	Research In 
Consumer Behavior.	1988;	21:179-210.

	 10.	Lee	Kyoung-Ju.	Youth stress and social support 
and behavior problems. (Master’s	 Thesis);		
Chonnam	National	University;	1997.

	 11.	Hong	 Jin-hee.	 A Study on the Tendency of 
Conspicuous Consumption of Adolescents: 
Focused on Parental Rearing Attitude.	(Master’s	
Thesis);	Sookmyung	Women’s	University;	2007.



Differences among Thought, Internal Motivation and Flow 
According to Their Optimism Levels in Daily Lives

Kee-Duck Jang1, Sung-Joo Park2

1Professor, Department of Early Childhood Education, 2Professor, Department of Psychotherapy & 
Counseling, Gimcheon University, Korea

ABSTRACT

Background/Objectives:	The	aim	of	this	study	was	to	investigate	how	different	thought,	internal	motivation,	
and	flow	are	according	to	the	optimism	levels	of	elementary	school	teachers.

Method/Statistical analysis:	To	do	this,	ESM	method	was	used	for	36	teachers	of	N	elementary	school	in	
Dalseong-gun,	Daegu	five	times	during	the	workday	on	the	different	thought,	internal	motivation,	behavioral	
tasks	and	technical	recognition	scales.	The	collected	data	were	analyzed	by	SPSS	WIN	20.0.	The	analysis	of	
the	data	was	carried	out	in	one-way	ANOVA	and	Duncan	to	find	out	how	their	thought,	internal	motivation,	
tasks	and	technology	awareness	scales	differ	in	groups	according	to	their	optimism	levels.

Findings: First,	it	was	found	that	the	more	optimistic,	the	more	positive	they	think	and	the	less	optimistic,	the	
less	positive	they	think.	Second,	the	more	optimistic,	the	more	their	internal	motivations	were	occurred	but	the	
less	optimistic,	their	internal	motivations	were	not	occurred.	Third,	flow	depending	on	their	optimism	levels	
weren’t	shown	the	significant	difference.	To	sum	up,	the	results	shown	above	that	they	differ	with	thought	and	
internal	motivation	according	to	levels	of	optimism,	but	do	not	show	any	differences	in	terms	of	flow.

Improvements/Applications:	 It	would	 be	 good	 to	 raise	 the	 optimism	 level	 of	 the	 teachers	 to	motivate	
themselves	internally	in	positive	thoughts	and	their	works.
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INTRODUCTION

Seligman,	 M1	 said	 that	 an	 optimistic	 attitude	 is	 to	
be	 psychological	 tendency	 which	 means	 individuals	
generally	 see	 the	 positive	 aspects	 about	 things	 and	
events	and	expect	to	be	hopeful	could	be	differentiated	
depending	on	the	effects	influenced	on	the	recovery	from	
the	mental	health,	illness	and	disasters.

Optimism	is	that	there	would	be	a	good	result	in	the	
future;	that	is,	it	is	defined	as	the	generalized	expectation	
for	a	positive	outcome2,3.	It4	has	suggested	that	people	
with	 an	 optimistic	 attitude	 tend	 to	 value	 their	 abilities	
even	higher	and	they	think	that	there	were	much	better	

things	 happened	 than	 what	 actually	 were	 happened,	
people	think	very	differently	as	they	were	surrounded	by	
the	positive	atmosphere	or	by	the	negative	one.

Considering	 that	 optimistic	 attitudes	 affect	 one’s	
personal	life,	it	is	important	that	the	attitude	of	teachers	
toward	students	is	the	most	important5,6.	That	is,	if	the	
negative	school	life	of	teachers	is	carried	out,	it	would	
affect	their	students	in	terms	of	learning,	life	foundations	
directly	and	indirectly,	and	the	teachers	themselves	will	
have	negative	self-concepts	due	to	dissatisfaction7,8.

Teachers’	 optimism	 levels	 will	 have	 a	 variety	 of	
effects	on	daily	school	lives	as	well	as	school	lives.	We	
will	 explore	 the	 relationship	between	 thought,	 internal	
motivation,	 flow	 and	 optimism	 levels	 related	 to	 the	
positive	psychology.	But	 it9	said	 that	many	researches	
has	 so	 far	 been	 collected	 are	 not	 carried	 out	 in	 their	
daily	 lives	 but	 were	 collected	 in	 arbitrarily	 controlled	
environment	after	a	certain	time.
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Therefore,	 this	study	used	a	method	called	shortly	
‘ESM’(Experience	Sampling	Method)	to	compensate	for	
the	problems	with	the	studies	that	have	been	conducted	
so	far.	According	to	it10,	ESM	is	a	method	that	requires	
people	 to	 write	 appropriate	 data	 in	 pre-distributed	
pamphlets	 using	 pagers	 or	 programmed	 clocks.	 The	
people	 who	 receive	 the	 signals	 unexpectedly	 record	
what	 they	 are	 doing,	 thinking,	 and	 being	with	whom,	
and	evaluate	his	psychological	status	by	a	score.

This	 study	 firstly	 looked	 at	 the	 level	 of	 optimism	
among	 elementary	 school	 teachers	 and	 then	 looked	 at	
the	differences	in	their	thought,	internal	motivation	and	
flow	 in	 daily	 lives	 through	 ESM	 method.	 The	 study	
questions	are	as	follows	:

Question 1:	How	are	the	differences	of	 thought	of	 the	
elementary	school	teachers	according	to	their	optimism	
levels?

Question 2:	 What	 are	 the	 differences	 of	 internal	
motivation	of	the	elementary	school	teachers	according	
to	their	optimism	levels?

Question 3:	What	are	the	differences	of	flow	by	elementary	
school	teachers	according	to	their	optimism	levels?

RESEARCH AND METHODS

Research participants: In	 this	 study,	 36	 teachers	
from	 Daegu	 ‘N’	 elementary	 schools	 agreed	 to	 ESM	
(Experience	Sampling	Method)	experiment	by	listening	
to	 the	 orientation	 guidance	 about	 this	 program	 were	
participated	to	identify	the	differences	of	their	thought,	
internal	 motivation	 and	 flow	 experiences	 according	
to	 their	optimism	 levels.	 If	 the	working	periods	of	 the	
participants	are	regarded,	2	men	and	6	women	are	in	less	
than	five	years,	18	men	and	2	women	are	in	more	than	
five	years	and	 less	 than	10	years,	only	2	men	 in	more	
than	10	years	and	less	than	20	years	and	then	4	men	and	
2	women	are	in	more	than	20	years.	All	the	participants	
are	36	including	26	men	and	10	women.

Measuring tools

Optimism Scale: In	 this	 study,	 Life	Orientation	Test-
Revised	(LOT-R)	was	used.	LOT-R	was	revised	Scheier	
&	Carver’s	scale	to	include	10	items	by	it11.

Thought Scale: Thought	 Sacle	 developed	 by	 it8	 is	 to	
recognize	 individual	 thoughts	 and	 is	 made	 up	 of	 one	

question.	When	 they	receive	signals,	 they	evaluate	which	
thought	that	they	have	in	positive,	moderate,	or	negative.

Internal Motivation Scale: Internal	 motivation	 scale	
which	was	used	by it8	was	made	up	of	three	items	like	
“like	to	do”,	“have	to	do”,	“doesn’t	have	anything	else	
to	 do”.	 The	 participants	 read	 each	 question	 first	 and	
then	they	are	supposed	to	respond	to	the	degree	of	their	
internal	motivation	from	one	to	seven	point	in	7	Likert	
scale.	One	is	“	Not	at	all,”	and	seven	is	“	Very.	“

Challenge Task and Skill awareness Scale: The	
behavioral	task	and	skill	awareness	scale	tools	used	by	
it8	were	identified	as	an	individual	behavioral	task	and	
skill	level,	consisting	of	two	questions.

RESEARCH PROCEDURE

Recruitment of participants(2017. 6. 91-21): The	
elementary	school	teachers	who	like	to	join	in	this	study	
of	at	N	elementary	schools	in	Daegu	were	selected	from	
June	22	to	June	30,	2017	for	this	study.

Program education(2017. 6. 22 -23): Teachers	 who	
participate	 in	 this	 program	 are	 educated	 about	 the	
purpose	 of	 the	 program	 and	 how	 to	 participate,	 then	
booklets	 were	 distributed	 to	 check	 their	 feeling.	 In	
addition,	they	are	supposed	to	carry	their	cell	phones	all	
times	except	for	really	special	cases.

Program execution(2017. 6. 26 -30): The	
implementation	of	this	program	is	conducted	for	teachers	
who	have	 participated	 in	 it.	The	 teachers	 are	 asked	 to	
write	down	in	the	status	of	their	feeling	randomly	when	
they	get	the	text	messages	in	their	cell	phones	five	times	
a	day	between	8:30	a.m.	and	5:00	p.m.	randomly.	They	
checked	in	the	booklet	5	times	a	day	for	5	days	totally	25	
times	for	this	study.

Booklet Collection(2017. 6. 30): Booklets	distributed	to	
teachers	who	participated	in	this	program	were	collected	

DATA PROCESS

The	collected	data	in	this	study	were	used	by	SPSS	
WIN	20.0.	and	the	analysis	method	were	used	to	solve	
the	research	questions	as	follows.	The	mean	and	standard	
deviation	were	investigated	to	find	out	the	differences	of	
their	thought,	internal	motivation	and	flow	according	to	
their	optimism	 levels.	To	verify	 the	differences	among	
the	participated	groups	one-way	ANOVA	was	used	and	
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Duncan	verification	was	used	as	a	post-comparison	for	
the	statistical	significant	sub	areas	among	the	participated	
groups.

RESULTS OF THE STUDY

Thought difference according to optimism: In	 this	
study,	LOT-R	scores	were	regarded	as	a	high	optimism	
group	 for	 the	 top	 10	 out	 of	 the	 total	 36	 people,	 and	
groups	 for	 the	 lowest	 10	 people	 were	 regarded	 as	 a	
low	optimism	group	and	the	others	who	get	the	middle	
treated	as	an	intermediate	optimism	group.

Looking	 at	 the	mean	 and	 standard	deviation	of	 the	
teachers’	 thoughts	by	 level	of	optimism,	 the	average	of	
the	optimism	high(10	people)	 is	122.0	and	 the	standard	
deviation	8.18,	the	average	of	the	optimism	intermediate(16	
people)	is	120.1	and	the	standard	deviation	6.93	and	the	
average	of	the	optimism	low(10	people)	is	103.6	and	the	
standard	deviation	is	12.93	respectively.

In	 this	 study,	one-way	ANOVA	was	carried	out	 to	
verify	statistically	the	significant	differences	of	teachers’	
thought	 according	 to	 their	 optimism	 levels.	The	 result	
was	shown	in	Table	1.

Table 1: Result of one-way ANOVA on their thought according to optimism levels

SS df MS F p

Thought
Between-Group 1044.400 2 522.200 6.337 0.10
Within-Group 1236.100 15 82.407

Total 2280.500 17

As	shown	in	Table	1,	optimism	and	thought	were	statistically	significant	differences	among	groups	at	significance	
levels.	05.	Table	2	was	demonstrated	 that	 the	results	of	post-verification	 in	a	Duncan	method	 to	determine	more	
specific	group	differences	in	terms	of	thought	depending	on	the	optimism	levels	of	elementary	school	teachers.

Table 2: Results of post-examination verification of mean difference in thought among optimism groups

N 1 2

Thought

Optimism	High 10 103.6000
Optimism	Intermediate 16 120.10000

Optimism	Low 10 122.0000
P-value 1.000 .752

In	the	result	of	Duncan’s	verification,	their	difference	
of	 thought	 is	 not	 significant	 in	 optimism	 low	 but	 it	 is	
significant	 in	 optimism	 high,	 intermediate.	 That	 is,	 the	
group	which	 is	 the	 low	 optimism	 level	 is	 less	 positive	
in	 their	 thought	 than	 the	 groups	 of	 the	 high	 and	 the	
intermediate	optimism	levels.	Likewise,	the	results	suggest	
that	 low	optimism	leads	to	fewer	positive	thoughts,	and	
high	optimism	leads	to	more	positive	thoughts.

Difference of internal motivation according to 
optimism: The	mean	and	standard	deviation	of	internal	
motivations	by	level	of	optimism	are	as	follows.	The	lower	
criterion	 of	 internal	 motivations	 include	 “like	 to	 do,”	
“have	to	do”	and	“doesn’t	have	anything	else	to	do“.	For	“	
like	to	do	“,	the	average	of	the	optimism	high	(10	people)	
is	143.0,	and	the	standard	deviation	is	108.8,	the	average	
of	the	optimism	intermediate(16	people)	is	127.3	and	the	

standard	deviation	15.2	and	the	average	of	the	optimism	
low(10	 people)	 is	 104.6	 and	 the	 standard	 deviation	 is	
24.8.	In	“have	to	do”,	the	average	of	the	optimism	high	
(10	people)	is	129.0,	and	the	standard	deviation	is	8.7,	
the	 average	 of	 the	 optimism	 intermediate(16	 people)	
is	 115.8,	 and	 the	 standard	 deviation	 is	 14.4	 and	 the	
average	of	the	optimism	low(10	people)	is	85.4	and	the	
standard	 deviation	 is	 23.0.	 In	 “doesn’t	 have	 anything	
else	to	do”,	the	average	of	the	optimism	high(10	people)	
is	85.0,	and	the	standard	deviation	is	12.2,	the	average	
of	the	optimism	intermediate(16	people)	is	52.2	and	the	
standard	deviation	21.6	and	the	average	of	the	optimism	
low(10	people)	is	59.0	and	the	standard	deviation	is	28.6.
In	 this	 study,	 one-way	 ANOVA	 was	 conducted	 to	 see	
if	 internal	 motivations	 were	 statistically	 significant	
depending	 on	 the	 optimism	 levels	 of	 the	 elementary	
school	teachers.	The	results	are	shown	in	Table	3.



Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9         709      

Table 3: Result of Result of one-way ANOVA in internal motivation depending of levels of optimism

Internal synchronization 
sub-scale SS df MS F p

“like	to	do”
Between-Group	 3070.978 2 1535.489 4.807 .024
Within-Group	 4791.300 15 319.420

Total 7862.278 17

“have	to	do”
Between-Group	 4441.644 2 2220.822 7.983 .004
Within-Group	 4172.800 15 278.187

Total 8614.444 17

“doesn’t	have
anything	else	to	do”

Between-Group	 2484.844 2 1242.422 2.379 .127
Within-Group	 7833.600 15 522.240

Total 10318.444 17

Total
Between-Group	 22019.511 2 11009.756 13.801 .000
Within-Group	 11966.100 15 797.740

Total 33985.611 17

As	shown	in	Table 3,	There	are	statistically	significant	differences	among	groups	at	significance	level	0.05	in	
sub-area	of	internal	motivation	such	as	“like	to	do”,	“have	to	do”	but	There	aren’t	statistically	significant	differences	
among	 groups	 at	 significance	 level	 0.05	 in	 sub-area	 of	 internal	 synchronization	 such	 as	 “doesn’t	 have	 anything	
else	to	do”.	The	significant	differences	in	total	scores	of	internal	motivations	also	were	revealed	among	groups	in	
significance	levels	0.001.

In	Table 4,	the	result	of	post-verification	conducted	in	Duncan	method	was	demonstrated	to	identify	specifically	
the	differences	in	sub-areas	of	internal	motivations	among	groups.

Table 4: Result of post-verification of mean difference in optimism levels and among groups

Internal motivation sub-scale N 1 2 3

“like	to	do”

Optimism	High 10 143.000
Optimism	Intermediate 16 127.3000 127.3000

Optimism	Low 10 104.6000
P-value .070 .196

“have	to	do”

Optimism	High 10 129.000
Optimism	Intermediate 16 115.8000

Optimism	Low 10 85.4000
P-value 1.000 .242

Total

Optimism	High 10 357.0000
Optimism	Intermediate 16 295.3000

Optimism	Low 10 249.000
P-value 1.000 1.000 1.000

In	the	result	of	Duncan’s	verification,	in	the	sub-area	of	internal	motivations,	‘like	to	do’,	there	are	differences	
under	 significance	 levels	0.05	 in	optimism	high	and	 low.	But	 there	are	not	any	differences	 in	optimism	 low	and	
intermediate.	Also,	there	are	no	differences	in	optimism	intermediate	and	high.	In	the	sub-area,	‘have	to	do’,	there	are	
differences	under	significance	levels	0.05.	But	there	are	no	differences	optimism	high	and	intermediate.	Moreover,	
there	are	significant	differences	under	significance	levels	0.05	among	optimism	high,	intermediate	and	low	in	the	
total	score	of	internal	motivations.	The	results	showed	that	the	optimism	is	accompanied	by	an	internal	motivation.



     710      Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9

Differences of flow according to optimism:	Mean	and	standard	deviation	were	drawn	to	find	out	if	there	were	any	
differences	 in	flow	through	behavioral	challenges	and	 the	skill	 recognition	scale	according	 to	optimism	levels	of	
elementary	school	teachers,	as	shown	in	Table	5.

Table 5: Mean and standard deviation of behavioral challenges and the skill awareness scale according to 
the levels of optimism

Optimism High Optimism Intermediate Optimism Low
(N = 10) (N = 16) (N = 10)

M SD M SD M SD
behavioral	challenges 4.4 .94177 4.6000 .86163 4.1200 .59330

skill	awareness 4.4 .86008 4.5440 .92033 4.0640 .25393
Total 8.9 1.79644 9.1440 1.65034 8.1840 .80528

In	this	study,	one-way	ANOVA	was	conducted	to	find	out	whether	behavioral	challenges	and	skill	recognition	
scale	are	significant	differences	statistically	depending	on	the	levels	of	optimism	of	the	elementary	school	teachers.	
The	results	are	given	in	Table	6.

Table 6: One-way ANOVA’s Result of internal motivation according to their levels of optimism

SS df MS F p

behavioral	challenges
Between-Group .770 2 .385 .585 .569
Within-Group 9.863 15 .658

Total 10.633 17

skill	awareness
Between-Group .780 2 .390 .625 .549
Within-Group 9.360 15 .624

Total 10.140 17

Total
Between-Group 3.095 2 1.548 .692 .516
Within-Group 33.561 15 2.237

Total 36.656 17

As	 shown	 in	 Table	 6,	 there	 are	 not	 statistically	
significant	 between	 groups,	 depending	 on	 their	 levels	 of	
optimism	in	their	total	score,	behavioral	challenges	and	skill	
recognition.	This	shows	that	there	is	no	difference	between	
flow	and	non-flow	depending	on	the	levels	of	optimism.

CONCLUSION
The	 aim	 of	 this	 study	 was	 to	 investigate	 how	

different	their	thought,	internal	motivation	and	flow	are	
depending	on	the	optimism	levels	of	elementary	school	
teachers.	 To	 do	 this,	 ESM	method	was	 used	 to	 check	
their	thought,	internal	motivations,	behavioral	tasks	and	
skill	 awareness	 scales	 for	 randomly	 36	 teachers	 of	 N	
elementary	schools	 in	Dalseong-gun,	Daegu	five	times	
during	the	day	and	five	times	during	the	call	of	accidents.

The	 collected	 data	 were	 analyzed	 by	 SPSS	WIN	
20.0.	The	 analysis	 of	 the	 data	was	 carried	 out	 in	 one-

way	ANOVA	and	Duncan	method	to	find	out	how	their	
thought,	 internal	 motivations,	 tasks	 and	 technology	
awareness	 scales	 differ	 in	 groups	 according	 to	 their	
optimism	levels.	The	results	of	this	research	procedure	
were	as	follows.

First,	Thought	has	significant	differences	according	
to	 the	 levels	 of	 optimism.	 The	 more	 optimistic,	 the	
more	 positive	 they	 think	 and	 the	 less	 optimistic,	 the	
less	 positive	 they	 think.	 Second,	 there	 are	 significant	
differences	 in	 internal	 motivations	 according	 to	 the	
levels	of	optimism.	The	more	optimistic,	the	more	their	
were	 occurred	 but	 the	 less	 optimistic,	 their	 internal	
motivations	were	not	occurred.

Third,	 there	 are	 significant	 differences	 in	 flow	
according	 to	 the	 levels	 of	 optimism.	 There	 wasn’t	
significant	difference	to	the	levels	of	optimism.
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To	 sum	 up	 the	 results	 above,	 there	 are	 significant	
differences	in	thought	and	internal	motivations	but	there	
are	significant	differences	in	flow	according	to	the	levels	
of	optimism.	Therefore,	making	the	optimism	levels	of	
teachers	 high	 get	 their	 positive	 thinking	 and	 internal	
synchronizations	in	their	works	could	be	helpful.
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ABSTRACT

Background/Objectives:	 This	 study	 intended	 to	 examine	whether	 narcissistic	 personality	 traits	 have	 a	
meaningful	effect	on	university	student’s	social	problem-solving	ability	and	interpersonal	relationship.

Method/Statistical analysis:	This	study	arbitrarily	selected	students	registered	in	human	society,	natural	
science,	engineering,	education	and	art	&	sports	departments	in	G	university	in	G	city,	Gyeongsangbuk-do	
in	all	years	and	distributed	a	questionnaire	on	narcissistic	personality	trait,	social	problem-solving	ability	
and	interpersonal	relationship.

Findings:	First,	narcissistic	personality	traits	had	a	meaningful	effect	on	university	student’s	social	problem	
solving	 ability.	 Second,	 narcissistic	 personality	 traits	 had	 a	 meaningful	 effect	 on	 university	 students’	
interpersonal	relationship

Improvements/Applications:	This	study	is	expected	to	be	useful	data	in	understanding	effects	of	narcissistic	
personality	traits	on	university	students’	university	life	and	interpersonal	relationship	and	devising	various	
measures.
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INTRODUCTION

As	birth	rate	continues	to	fall	and	the	nuclearization	
of	 a	 family	 deepens,	 nowadays	 young	 people	 grow	 in	
the	 environment	 in	 which	 they	 are	 overly	 protected	
since	young	and	can	obtain	whatever	they	want	without	
making	much	effort	and	siblings,	if	any,	are	usually	one	
or	two	at	most1.

Along	with	such	social	changes,	while	people	tend	
to	become	more	individualistic,	there	emerge	more	and	
more	people	with	a	trait	of	selfism.	This	naturally	calls	
for	a	study	of	narcissism.

This	 study	 intends	 to	 look	 into	 effects	 of	 such	
narcissistic	 traits	 of	 university	 students	 on	 their	 social	
problem-solving	 ability	 and	 interpersonal	 relationship.	
This	 study	 was	 initiated	 to	 help	 university	 students	
understand	themselves	and	address	difficulties	in	social	
problem-solving	 ability	 and	 interpersonal	 relationship,	
and	I	hope	that	this	study	can	be	used	as	useful	data	for	
developing	related	programs	or	techniques.

The	 introduction	 of	 narcissism	 for	 the	 first	 time	
in	 the	 psychological	 literature	 is	 from	 Havelock	
Ellis’s	 expression	 of	 the	male	 self-perpetuating	 sexual	
encounter	 in	 terms	 of	 Narcissus-like,	 analogous	 to	
Narcissus	mythology	in	Greece2.

In	 this	 study,	 self-initiated	 narcissism	 means	
that	 narcissistic	 traits	 come	 from	 self-satisfaction,	
superiority,	desire	and	dominance,	not	from	others,	On	
the	other	hand,	other-dependent	narcissism	means	 that	
narcissistic	 traits	come	from	meeting	one’s	own	desire	
by	obtaining	praise	and	envy	etc.	from	others,	not	from	

DOI Number: 10.5958/0976-5506.2018.01083.5 



Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9         713      

self.	This	study	will	look	into	narcissism	through	people	
with	these	traits.

Therefore,	 in	 this	 study,	 social	 problem-solving	
ability	is	defined	as	a	process	in	which	an	individual	tries	
to	cope	with	all	problematic	situations	encountering	in	
daily	lives	in	doing	social	activities	in	a	more	effective	
and	adaptive	way,	and	based	on	these,	searching	a	way	
to	solve	problematic	situations	effectively	3.

Human	beings	spend	a	lot	of	time	in	their	encounter	
with	 others	 while	 living	 as	 social	 animals.	 Human	
beings	grow	up	in	a	social	relationship	where	 they	are	
born	in	a	helpless	state	and	must	be	protected	by	others4. 
Communication	ability	is	an	important	concept	that	can	
predict	 smooth	 communication	 with	 others	 and	 good	
interpersonal	relationship5.

Depending	 closeness	 and	 depth	 with	 surrounding	
people,	 relationship	 is	 divided	 into	 close	 relationship	
and	ordinary	relationship.	This	study	intends	to	look	into	
how	good	relationship	they	have	made	in	the	relationship	
with	 friends	 and	 others	 while	 living,	 whether	 the	
relationship	is	satisfactory	and	whether	they	are	satisfied	
with	relationship	with	people.

The	main	purpose	of	this	study	is	to	examine	effects	
of	narcissistic	personality	traits	of	university	students	on	
their	 interpersonal	 relationship	problem	solving	ability	
and	interpersonal	relationship	quality.	

Hypothesis 1.	Narcissistic	personality	traits	will	have	a	
meaningful	effect	on	university	students’	social	problem-
solving	ability.

	 	1-1.	Narcissistic	personality	traits’	sub-factor	will	
have	 a	meaningful	 effect	on	university	 students’	
social	problem-solving	ability’s	sub-factors.

Hypothesis 2.	Narcissistic	personality	traits	will	have	a	
meaningful	 effect	 on	 university	 students’	 interpersonal	
relationship.

	 	2-1.	Narcissistic	personality	traits’	sub-factor	will	
have	 a	meaningful	 effect	on	university	 students’	
interpersonal	relationship’s	sub-factor.

STUDY METHOD

Study Subjects and Method: This	study	arbitrarily	selected	
students	 registered	 in	 human	 society,	 natural	 science,	
engineering,	 education	 and	 art	 &	 sports	 departments	 in	
G	 university	 in	 G	 city,	 Gyeongsangbuk-do	 in	 all	 years	

and	distributed	a	questionnaire	on	narcissistic	personality	
trait,	 social	 problem-solving	 ability	 and	 interpersonal	
relationship.	 350	 copies	were	distributed	 and	300	 copies	
were	used	for	analyzing	the	study	result	after	eliminating	
50	copies	such	as	unfaithful,	missed	and	uncollected.

RESEARCH TOOL

Narcissistic Personality trait: Narcissistic	 personality	
trait	 (NPI)	 is	 a	 narcissism	measurement	 tool	 for	 a	 non-
clinical	group	developed	by	Raskin	and	Hall(1979)	based	
on	 narcissistic	 personality	 problem	 diagnosis	 criteria	 of	
DSM-3.	 This	 study	 used	 an	 index	 developed	 by	 Kang	
Eun-young(2002).	combining	NPI	and	narcissism	problem	
index	(NPDS)	and	Hwang	Sun-Tak’s	personality	narcissism	
problem	index6.

Social problem-solving ability: This	 study	 used	 social	
problem	solving	ability	(SPSI-R)	interpreted	by	Park	So-
Ra(1998)	 which	 Maydeu-Olivares	 and	 D’Zurilla(1996)	
revised	 the	 social	 problem	 solving	 ability	 SPSI	 (Social	
Problem-Solving	 Inventory)	 developed	 by	 D’Zurilla	
and	 Nezu(1990)	 using	 explorative	 factor	 analysis.	 Total	
49	 questions	were	measured	 on	 5	 point	 scale	 consisting	
of	 significantly	 agree/	 significantly	 disagree/	 disagree	 /	
ordinary	/	agree7,8,9.

Interpersonal relationship: For	interpersonal	relationship,	
this	 study	 used	 the	 interpersonal	 relationship	 index	 by	
Lee	 Eun-sil,	Houng	 Seoung-hwa(2002)	which	 translated	
‘The	Modified	Interpersonal	Relationship	Scale’	by	Jane,	
Carolyn	and	Linda	focusing	on	the	ability	to	develop	close	
relationship10.

Data Analysis Method: To	achieve	the	purpose	of	this	
study,	the	survey	was	conducted	in	a	self-writing	method	
and	300	copies	out	of	350	people	were	codified	as	final	
analysis	data	and	analyzed	by	SPSS	20.0	program.	The	
analysis	method	was	based	on	the	purpose	of	the	study.

First,	 simple	 regression	 analysis	 was	 carried	 out	
to	 examine	 the	 effects	 of	 narcissistic	 personality	 traits	
on	 social	 problem-solving	 ability	 and	 interpersonal	
relationship.

Second,	simple	regression	analysis	was	carried	out	
to	examine	 the	effects	of	narcissistic	personality	 traits’	
sub-factor	on	social	problem-solving	ability.

Third,	simple	regression	analysis	was	carried	out	to	
confirm	the	effects	of	narcissistic	personality	traits’	sub-
factor	on	interpersonal	relationship	and	its	sub-factors.
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RESULTS OF THE STUDY

Effects of Narcissistic Personality Traits on Social 
Problem-Solving Ability 

Effects of narcissistic personality traits on social 
problem-solving ability:	Simple	regression	analysis	was	
carried	out	to	examine	the	effects	of	narcissistic	personality	
traits	 of	 university	 students	 on	 their	 social	 problem-

solving	ability.	As	a	 result,	narcissistic	personality	 trait,	
an	independent	variable	showed	t	value	2.932	for	social	
problem-solving	 ability,	 a	 dependent	 variable	 and	 since	
p	=.001	is	smaller	than	a	significant	level	=.005,	it	turned	
out	 to	 have	 a	 statistically	 very	meaningful	 effect.	 That	
is,	narcissistic	personality	trait	can	be	conclude	to	affect	
social	problem-solving	ability.	Hypothesis1	of	the	study	
was	confirmed.	The	result	is	as	following	Table	1.

Table 1: Effects of narcissistic personality traits on social problem-solving ability

Independent 
variable

Dependent
variable

Non-standardized 
coefficient

standardized 
coefficient t p

B S-E
narcissistic	

personality	traits
social	problem-
solving	ability .110 .038 .167 2.932*** .001

Effects of self-initiated narcissism, a sub-factor of narcissistic personality traits on social problem-solving ability’s 
sub-factors: Simple	regression	analysis	was	carried	out	to	examine	the	effects	of	self-initiated	narcissism,	a	sub-factor	
of	narcissistic	personality	traits	on	social	problem-solving	ability’s	sub-factors	which	are	cognitive	reaction,	emotional	
reaction,	behavioral	reaction,	defining	and	forming	problem,	generating	alternatives,	decision	making,	 implementation	
of	solution	and	confirmation.	As	a	result,	self-initiated	narcissism,	narcissistic	personality	traits’	sub-factor	which	is	an	
independent	variable	showed	t	value	5.342,	p	=.000	for	cognitive	reaction,	a	sub-factor	of	social	problem-solving	ability	
and	t	value	4.832,	p =.000	for	emotional	reaction	and	t	value	4.432,	p	=.000	for	behavioral	reaction	and	t	value	8.658, 
p	=.000	 for	 implementation	of	 solution	and	confirmation.	 In	conclusion,	 since	cognitive	 reaction,	emotional	 reaction,	
behavioral	 reaction,	 implementation	of	solution	and	confirmation	were	all	smaller	 than	a	significant	 level	=.001,	 they	
turned	out	to	have	a	statistically	very	meaningful	effect.	However,	since	the	effects	of	self-initiated	narcissism,	a	sub-factor	
of	narcissistic	personality	 traits	on	defining	and	 forming	problem,	generating	alternatives	and	decision	making	which	
are	 social	problem-solving	ability’s	 sub-factors	were	bigger	 than	a	 significant	 level	=.05,	 they	 turned	out	 to	not	have	
meaningful	effect.	The	result	is	as	following	Table 2.

Table 2: Effects of self-initiated, a narcissistic personality traits’ sub-on social problem-solving  
ability ‘s sub-factors

Independent 
variable Dependent variable

Non-standardized 
coefficient

standardized 
coefficient t p

B S-E b

self-initiated

cognition .264 .049 .296 5.342*** .000
emotion .291 .059 .273 4.892*** .000
behavior .241 .054 .249 4.432*** .000

defining	and	forming	problem -.049 .059 -.048 	-.832 .406
generating	alternatives -.049 .047 -.060 	-1.044 .297

decision	making .072 .046 .090 1.564 .119
implementation	of	solution	

and	confirmation .291 .034 .448 8.658*** .000

Effects of other-dependent narcissism, a sub-factor of narcissistic personality traits on social problem-solving 
ability’s sub-factors.: Simple	regression	analysis	was	carried	out	to	examine	the	effects	of	other-dependent	narcissism,	
a	sub-factor	of	narcissistic	personality	traits	on	social	problem-solving	ability’s	sub-factors	which	are	cognitive	reaction,	
emotional	 reaction,	 behavioral	 reaction,	 defining	 and	 forming	 problem,	 generating	 alternatives,	 decision	 making,	



Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9         715      

implementation	of	solution	and	confirmation.	As	a	result,	other-dependent	narcissism,	narcissistic	personality	 traits’	
sub-factor	which	is	an	independent	variable	showed	t	value	3.107,	p	=.002	for	cognitive	reaction,	a	sub-factor	of	social	
problem-solving	ability	t	value	10.408,	p	=.000	for	implementation	of	solution	and	confirmation.	Since	cognitive	reaction	
and	implementation	of	solution	and	confirmation	were	all	smaller	than	a	significant	level		=.005,	they	turned	out	to	have	
a	very	meaningful	effect.	However,	since	the	effects	of	self-initiated	narcissism,	a	sub-factor	of	narcissistic	personality	
traits	on	other	social	problem-solving	ability’s	sub-factors	which	are	emotional	reaction,	behavioral	reaction,	defining	
and	forming	problem,	generating	alternatives	and	decision	were	bigger	than	a	significant	level		=.05,	they	turned	out	to	
not	have	meaningful	effect.	The	result	is	as	following	Table 3.

Table 3: Effects of other-dependency of narcissistic personality traits’ sub-factor social problem-solving 
ability’s sub-factors

Independent 
variable

Dependent
variable

Non-standardized 
coefficient

standardized 
coefficient t p

B S-E b

other-
dependent

cognition .141 .045 .177 3.107** .002
emotion -.108 .054 -.114 -1.976* .049
behavior -.088 .049 -.103 -1.785 .075

defining	and	forming	problem .098 .053 .107 1.859 .064
generating	alternatives -.046 .042 -.064 -1.108 .269

decision	making .078 .041 .111 1.918 .056
implementation	of	solution	and	

confirmation .300 .029 .517 10.408*** .000

Effects of Narcissistic Personality Traits on Interpersonal Relationship

Effects of narcissistic personality traits on interpersonal relationship: Simple	regression	analysis	was	carried	out	to	
examine	the	effects	of	narcissistic	personality	trait	on	interpersonal	relationship.	As	a	result,	narcissistic	personality	traits,	
an	independent	variable	had	t	value	3.296	for	interpersonal	relationship,	a	dependent	variable	and	since	p	=.001	in	this	case	
was	smaller	than	a	significant	level		=.001,	it	turned	out	to	have	a	statistically	very	meaningful	effect.	Hypothesis	2	of	the	
study	was	confirmed	and	the	result	is	as	following	Table 4.

Table 4: Effects of narcissistic personality trait on interpersonal relationship

Independent 
variable

Dependent
variable

Non-standardized coefficient standardized coefficient
t p

B S-E b
narcissistic	
personality	

trait

interpersonal	
relationship .138 .042 .188 3.296 .001***

Effects of self-initiated narcissism, a sub-factor of narcissistic personality traits on interpersonal relationship’s sub-
factors:	Simple	regression	analysis	was	carried	out	to	examine	the	effects	of	the	sub-factor	of	narcissistic	personality	traits	
on	interpersonal	relationship’s	sub-factors.	As	a	result,	self-initiated	narcissism,	narcissistic	personality	traits’	sub-factor	
which	is	an	independent	variable	showed	t	value	2.812,	p	=.005	for	self-exposure,	a	sub-factor	of	interpersonal	relationship	
and	t	value	5.803,	p	=.000	for	comfort	and	t	value	3.178,	p	=.002	for	sincerity	and	t	value	3.136, p	=.002	for	empathy.	And	
since	they	are	smaller	than	a	significant	level		=.005,	it	turned	out	to	have	a	statistically	very	meaningful	effect.	However,	
in	case	of	a	sense	of	trust,	t	value	was	.331	with	p	=.741	and	since	it	was	bigger	than		=.05,	it	turned	out	to	not	have	a	
meaningful	effect.	Communication	had	t	value	–3.066	with	p	=.002	and	therefore	also	turned	out	to	not	have	a	meaningful	
effect.	The	result	is	as	following	Table 5.
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Table 5: Effects of self-initiated, a narcissistic personality traits’ sub-factor on interpersonal relationship’s 
sub-factors

Independent 
variable

Dependent
variable

Non-standardized coefficient standardized coefficient
t p

B S-E b

self-initiated

self-exposure .153 .055 .161 2.812** .005
a	sense	of	trust .021 .063 .019 .331 .741

comfort .299 .052 .319 5.803*** .000
sincerity .137 .043 .181 3.178** .002
empathy .187 .060 .179 3.136** .002

communication -.131 .043 -.175 -3.066 .002

Effects of other-dependent narcissism, a sub-factor of narcissistic personality traits on interpersonal relationship’s 
sub-factors: 	As	a	result	of	analysis,	other-dependency,	narcissistic	personality	traits’	sub-factor	which	is	an	independent	
variable	showed	the	following	results	in	relation	to	interpersonal	relationship’s	sub-factor	which	is	dependent	variable.	
First,	for	self-exposure,	t	value	was	3.067	with	p	=.002	and	since	smaller	than	a	significant	level		=.005,	it	turned	out	to	have	
a	statistically	very	meaningful	effect.	Second,	for	comfort,	t	value	was	2.031	with	p	=.043	and	sincerity	had	t	value	2.334	
with	p	=.020.	Since	comfort	and	sincerity	were	smaller	than	a	significant	level		=.05,	it	turned	out	to	have	a	meaningful	
effect.	Third,	empathy	had	t	value	10.082	with	p	=.000	and	since	it	was	smaller	than	a	significant	level		=.005,	it	turned	out	
to	have	a	statistically	very	meaningful	effect.	However,	a	sense	of	trust	had	t	value	.186	with	p	=.852	and	it	was	bigger	than	
a	significant	level		=.05,	it	turned	out	not	to	have	a	statistically	meaningful	effect.	And	communication	had	t	value	–5.083	
with	p	=.000	and	turned	out	not	to	have	a	meaningful	effect.	The	result	is	as	following	Table 6.

Table 6: Effects of other-dependency of narcissistic personality traits’ sub-factor on interpersonal 
relationship’s sub-factors

Independent 
variable

Dependent
variable

Non-standardized 
coefficient

Standardized 
coefficient t p

B S-E b

other-dependent

self-exposure .149 .049 .175 3.067** .002
a	sense	of	trust .010 .056 .011 .186 .852

comfort .098 .048 .117 2.031* .043
sincerity .091 .039 .134 2.334* .020
empathy .471 .047 .505 10.082*** .000

communication -.189 .037 -283 -5.083*** .000

DISCUSSION

Before	this	study,	there	were	other	similar	studies	the	
relationship	of	narcissistic	personality	traits	with	social	
problem-solving	 ability	 and	 interpersonal	 relationship.	
Most	 studies	 were	 conducted	 using	 self-esteem	 or	
other	 factors	 at	 children	or	 conducted	 at	 subjects	with	
pathological	symptoms,	and	that’s	why	this	study	has	a	
meaning.

	It	remains	regret	that	this	study	couldn’t	use	various	
data	from	various	regions.	In	addition,	I	hope	that	 this	
study	will	help	students	with	narcissistic	personality	by	

understanding	 reasons	 in	 depth	 in	 various	 areas	 such	
as	 family	 relationship,	 whether	 to	 live	 together	 with	
parents,	 whether	 to	 have	 siblings	 and	 communication	
with	parents.

This	 study	 examined	 the	 effects	 of	 narcissistic	
personality	traits	on	social	problem-solving	ability	and	
interpersonal	relationship	by	sector.	Furthermore,	it	also	
aimed	 to	 understand	 essential	 issues	 and	 difficulties	
which	students	with	narcissistic	personality	in	both	social	
problem-solving	 ability	 and	 interpersonal	 relationship	
and	look	for	future	measures.
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ABSTRACT

Background/Objectives:	The	major	goal	of	this	research	is	to	examine	the	influence	of	problem	solving	
counselling	program	on	 the	self-esteem	and	developing	social	skills	 for	 institutionalized	children.	Along	
with	the	ease	of	negative	aspects	of	institutionally	reared	children,	it	is	expected	to	have	better	interactions	
in	human	relationships.

Method/Statistical analysis:	For	the	experiment	group	and	the	controlled	group,	matching	sample	t-test	was	
conducted	after	the	pretest	and	posttest	with	scales	of	self-esteem	and	developing	social	skills.	Statistical	
process	was	analyzed	using	SPSS	program(ver.22)

Findings:	 problem	 solving	 focused	 counselling	program	was	 found	 to	 have	 a	 significant	 effect	 on	 self-
esteem	and	developing	social	skills	 for	 the	experiment	group,	and	face-to-face	 talk	and	problem	solving	
counselling	program	are	reported	to	have	a	very	significant	effect	on	participants.

Improvements/Applications:	There	is	a	need	to	continue	efforts	to	develop	and	examine	suitable	programs	
for	institutionalized	children	to	make	the	research	act	as	an	expert	role	in	helping	improve	them	as	socially	
accepted	adults	with	a	sound	mind.

Keywords: Problem Solving Theory, Self-esteem, Developing Social Skills, Institutionalized Children, Group 
Counselling, Program Development
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INTRODUCTION

The	features	of	institutionalized	children	frequently	
mentioned	 in	 the	preceding	 research	 indicate	 that	 they	
have	 lower	 self-esteem	 than	 home	 reared	 children.	
Children	with	low	self-esteem	are	negative	to	themselves	
and	are	conscious	of	others’	view,	show	lower	academic	
achievement,	and	show	negative	behaviors	in	their	daily	
lives	 including	 having	 disabilities	 in	 social	 lives	 and	
self-realization.	On	 the	 other	 hand,	 children	with	 high	
self-esteem	 are	 good	 at	 keeping	 a	 good	 relationship	
with	 others,	 active,	 creative	 and	 show	 consistency	 in	

their	 behaviors1,2.	 Also,	 recent	 studies	 indicate	 that	
institutionalized	 children	 have	 lower	 social	 skills	 than	
home	 reared	 children.	 They	 have	 lower	 social	 skills	
then	 home	 reared	 children	 in	 communications	 with	
others.	Rather	 than	asserting	one’s	 thought	wisely	and	
be	 accepted	 in	 controlling	 one’s	 mind	 and	 helping	 or	
cooperating	with	others,	 they	usually	express	an	anger	
or	defamation	of	others	which	naturally	shows	that	they	
have	lower	grades3,4.

Since	 no	 professional	 engagement	 exists	 for	
easing	 negative	 aspects	 like	 difficulties	 in	 human	
relationships	 or	 passive	 communication	 cooperation	
and	 insufficient	 social	 skills,	 low	 self-esteem,	 deep	
complex,	 lack	 of	 sociality,	 phase-in	 and	 systematic	
training	 led	 professional	 and	 therapy	 programs	 are	 in	
an	 urgent	 need	 for	 self-esteem	 and	 developing	 social	
skills.	 In	 many	 preceding	 studies	 on	 institutionalized	
children,	professional	and	therapy	programs	are	strongly	
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supported;	but,	empirical	research	on	the	examination	of	
the	effect	of	 such	program	or	actual	counselling	 result	
are	not	enough5,6.

In	a	way,	the	major	goal	of	this	research	is	to	examine	
the	 influence	 of	 problem	 solving	 counselling	 program	
on	 the	 self-esteem	 and	 developing	 social	 skills	 of	 the	
institutionalized	children.	Such	a	research	is	expected	to	
have	decent	interactions	in	human	relationships	as	well	as	
the	relieving	the	negative	aspects	of	the	institutionalized	
children.	 There	 is	 a	 significance	 in	 laying	 empirical	
basic	materials	for	the	basic	goals	of	the	institutions	to	
counselling	and	therapy	programs	from	rearing.

RESEARCH AND METHOD

The	study	conducted	a	 research	on	six	elementary	
students	 of	 institution	 B	 located	 in	 the	 city	 of	 K	 in	
Gyeongsang	 Province	 and	 another	 six	 elementary	
students	in	another	institution	M	in	the	same	city.	Pretest	
was	 conducted	 for	 children	 in	 control	 groups	 and	 six	
children	 in	 institution	B	 in	 an	 experiment	 group	were	
given	problem	solving	counselling	program	to	examine	
the	 influence	 of	 problem	 solving	 program	on	 the	 self-
esteem	and	developing	social	skills.	10	times	of	problem	
solving	 counselling	 program	 were	 conducted	 and	 the	
same	post	test	was	conducted	to	both	the	experiment	and	
controlled	group	after	the	counselling	program.	After	all	
the	programs	of	institution	B	were	finished,	children	in	
institution	M	were	 given	 10	 times	 of	 problem	 solving	
counselling	program.	This	is	in	par	with		Table 1	below	
and	 the	effect	was	examined	via	face-to-face	 talk	after	
finishing	problem	solving	counselling	program.	

Table 1: Pre-posttest Design of Experiment Group 
and Controlled Group

Research Subject Pretest Experiment 
Treatment Posttest

Experiment	Group O₁ X₁ O₂
Controlled	Group O₃ O₄

O₁	O₃	:	Test	of	Self-esteem,	Social	Skills	Pretest
O₂	O₄	:	Test	of	Self-esteem,	Social	Skills	Posttest
X₁	 :	 Experiment	 Treatment	 (Problem	 Solving	
Counselling	Program)

Scale of Self-esteem: The	research	used	the	5-point	scaled	
one	redesigned	from	2-point	scale	which	 it7	 translated	
Coopersmith	Self-Esteem	Inventory(abbreviated	below	

as	CSEI)	to	measure	the	self-esteem	of	institutionalized	
children.	 Each	 question	 and	 reliability	 Cronbach	a as 
to	the	positive	and	negative	questions	are	like	Table 2. 
Reliability	coefficient	of	self-esteem	is	a =.93.

Table 2: Self-Esteem

Scale Items Chronbach’s 
α

Positive
1,	2,	4,	5,	10,	11,	14,	18,	
19,	21,	23,	24,	25,	28,	29,	

32,	36,	45,	47,	57

a	=.93

Negative

3,	7,	8,	9,	12,	15,	16,	17,	
22,	26,	30,	31,	33,	35,	37,	
38,	39,	40,	42,	43,	44,	46,	
49,	50,	51,	52,	53,	54,	56,	

58

Scale of Social Skills: As	Social	skills	of	institutionalized	
children,	 this	 research	 used	 the	 K-SSRS	 for	 students	
which	Greham	and	Elliot(1990)	redesigned	social	Skill	
Rating	 System	 (SSRS)	 by	 it8	 to	 meet	 the	 reality	 of	
Korea.

The	overall	 reliability	coefficient	of	 this	 scale	was	
⍺=.95,	 assertiveness	 was	 ⍺=.87,	 empathic	 ability	 was	
⍺=.98,	cooperativity	was	⍺=.92,	self-control	was	⍺=.93	
as	shown	in	Table 3.

Table 3: Scale of Social Skills

Scale Items Chronbach’s 
α

assertiveness 1,	3,	4,	16,	20,	23,	26,	
30,	37,	39 .87

.95

empathic	
ability

2,	5,	8,	12,	21,	24,	25,	
28,	29,	38 .98

cooperativity 6,	9,	13,	14,	17,	31,	
34,	35,	36 .92

self-control	 7,	10,	11,	15,	18,	19,	
22,	27,	32,	33 .93

Problem Solving Counselling Program: The	problem	
solving	counselling	program	for	the	experiment	treatment	
was	restructured	to	improve	and	maximize	the	ability	to	
overcome	problems	with	the	goal	of	boosting	self-esteem	
and	social	skill	to	appropriately	meet	the	research	goal	
among	the	contents	of	improvement	of	problem	solving	
and	 social	 adaptability	 via	 problem	 solving	 program	
groups	and	mentor-led	counselling	of	it9	for	self-esteem	
and	improved	social	skills	of	institutionalized	children.



     720      Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9

This	research	has	conducted	the	following	statistical	
method	 to	 examine	 this	 research	 question.	 First,	
the	 scores	 of	 self-esteem	 test	 and	 social	 skill	 test	 of	
experiment	group	and	controlled	group	were	calculated	
into	average	and	standard	deviation	and	has	conducted	
matching	 sample	 t-test	 to	 examine	 the	 homogeneity	
to	 test	 the	 experiment	 effect	 of	 the	 experiment	 and	
controlled	groups.

In	 order	 to	 test	 the	 research	 question,	 the	 average	
and	standard	deviation	of	prepost	test	of	self-esteem	and	
social	skill	among	the	experiment	group	that	participated	
in	 the	group	counselling	and	 the	controlled	group	 that	
did	not	participate.	With	 the	calculated	figure	centered	
around,	 matching	 sample	 t-test	 was	 conducted	 to	
compare	the	prepost	test	result	of	self-esteem	and	social	

skill	test.	Statistical	treatment	was	analyzed	using	SPSS	
program(ver.22).

Second,	 face-to-face	 interview	 was	 conducted	 for	
qualitative	 research	 upon	 the	 experiment	 group	 to	 test	
the	efficacy	of	the	problem	solving	counselling	program.

RESULTS OF THE STUDY
Impact upon Self-esteem: The	matching	sample	t-test	
result	of	the	two	groups’	self-esteem	was	as	below.	Two	
groups	 were	 divided	 into	 the	 experiment	 group	 and	
controlled	group.	Problem	solving	counselling	program	
were	 conducted	 for	 10	weeks	 only	 on	 the	 experiment	
group.	To	 test	 the	efficacy	of	 the	 test,	 the	comparative	
result	showed	that	the	experiment	group	was	statistically	
significant.	The	result	is	as	Table 4.

Table 4: Efficacy on Self-Esteem

Variable
Self-esteem

Pretest Posttest
M SD M SD t p

Controlled	Group 2.743 .4579 3.297 .4636 -8.454 .000
Experiment	Group 3.173 .2637 3.357 .2633 -3.097 .027

Impact upon Social Skill: The	matching	sample	t-test	result	of	the	improvement	in	social	skill	of	two	groups	were	
as	below.	The	result	indicated	that	social	skill	had	a	very	significant	influence	on	the	improvement	in	social	skill	of	
the	experiment	group	and	empathy	ability	and	cooperation	in	controlled	group	showed	the	statistically	significant	
result.	On	the	other	hand,	the	improvement	in	social	skill	in	the	controlled	group	was	not	statistically	significant,	and	
all	domains	except	for	empathy	ability	in	the	sub	domains	were	not	significant.	The	research	result	is	as	Table 5.

Table 5: Efficacy on Social Skill

Experiment Group(n = 6)

Variable
Prestest Posttest

M SD M SD t p

Ex.
Group

Overall	Social	Skill 2.983 .5284 3.308 .5674 -6.351 .001

Subdomain

Assertiveness 2.817 .5193 3.233 .7528 -2.344 .066
Empathy	Ability 3.367 .7554 4.000 .7027 -8.491 .000
Cooperativity 2.982 .4736 3.500 .5386 -4.719 .005
Self-Control 2.767 .5750 2.917 .7414 -1.083 .328

Cont.
Group

Overall	Social	Skill 3.258 .2869 3.244 .3503 .133 .899

Subdomain

Assertiveness 3.267 .4131 2.983 .4167 1.871 .120
Empathy	Ability 3.100 .5292 3.629 .4426 -5.012 .004
Cooperativity 3.500 .4374 3.648 .3612 -.830 .444
Self-Control 3.183 .3125 3.117 .5980 .316 .765

Qualitative Research Upon Experiment Group of 
problem solving Counselling Program: To	 conduct	
the	qualitative	research	of	problem	solving	counselling	

program,	problems	and	process	result	of	the	experiment	
group	were	presented	and	shared	their	opinions	with	the	
face-to-face	interview	at	the	end.
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The	 change	 of	 children	who	 participated	 in	 problem	
solving	 counselling	 program	 showed	 that	 most	 students	
were	satisfied	with	the	counselling	and	were	pleasant	and	
felt	intimacy	during	their	interactions	with	group	members	
by	opening	 themselves	 to	others	which	 indicated	 that	 the	
effect	of	counselling	program	was	effective	in	self-esteem	
and	 social	 skill.	To	 sum	up	 these,	 self-esteem	 and	 social	
skill	 of	 institutionalized	 children	 are	promotable	 and	 this	
can	 expect	 the	 improvement	 of	 self-esteem	 and	 social	
skill	by	realizing	one’s	value,	deep	trust	upon	oneself	and	
mutual	understanding	with	peers	via	counselling	programs	
that	accept	the	reality	as	it	is	more	frankly	and	recognizing	
oneself	correctly10.

CONCLUSION

After	the	problem	solving	counselling,	self-esteem	of	
the	experiment	group	and	controlled	group	were	divided	
into	positive	and	negative	question,	and	the	self-esteem	of	
the	controlled	group	were	statistically	significant	after	the	
matching	sample	t-test	after	reverse	scoring.

This	was	the	same	result	as	to	the	preceding	research11	

and	the	improvement	of	overall	social	skill	had	statistically	
significant	difference	as	a	result	of	matching	sample	t-test	
of	the	improvement	of	overall	social	skill12.

The	 change	 of	 children	who	 participated	 in	 problem	
solving	 counselling	 program	 showed	 that	 most	 students	
were	satisfied	with	the	counselling	and	were	pleasant	and	
felt	intimacy	during	their	interactions	with	group	members	
by	opening	 themselves	 to	others	which	 indicated	 that	 the	
effect	of	counselling	program	was	effective	in	self-esteem	
and	social	skill.

Self-esteem	 and	 social	 skill	 of	 institutionalized	
children	 are	 promotable	 and	 this	 can	 expect	 the	
improvement	of	self-esteem	and	social	skill	by	realizing	
one’s	 value,	 deep	 trust	 upon	 oneself	 and	 mutual	
understanding	with	peers	via	counselling	programs	that	
accept	the	reality	as	it	is	more	frankly	and	recognizing	
oneself	 correctly.	 This	 outcome	 is	 based	 upon	 the	
preceding	 research	 that	 self-esteem	 and	 developing	
social	skill	are	related	both	directly	and	indirectly.

To	sum	up,	several	suggestions	are	to	given	for	the	
follow-up	study.

First,	the	research	was	conducted	to	boost	the	self-
esteem	and	social	skill	upon	the	children	of	 institution	
B	 and	M	 located	 in	K	 city	 of	Gyeongbuk;	 limitations	
are	laid	to	generalize	the	research	result	leaving	hope	for	
more	researches.

Second,	 since	 self-esteem	 and	 developing	 social	
skill	 are	 necessary	 for	 building	 healthy	 personality,	
problem	 solving	program	 for	 institutionalized	 children	
which	would	develop	self-esteem	ad	social	skill	would	
give	a	good	influence	on	the	children	to	grow	as	a	good	
man	 who	 is	 considerate	 to	 others,	 respect	 and	 love	
themselves	with	positive	mind.

Third,	overall	development	of	programs	is	suitable	
for	 several	 occasions	 on	 stages	 applicable	 not	 only	 to	
institutionalized	children	but	also	others	are	necessary.

In	conducting	the	research,	limited	institutions	and	
insufficient	 number	 of	 institutionalized	 children	 failed	
to	 choose	many	 children,	which	 is	 to	 be	 reflected	 and	
modified	in	the	follow-up	research.	Nevertheless,	as	the	
previous	 research	findings	 indicate,	 it	would	be	highly	
significant	 if	 continued	 training	 of	 enhancing	 problem	
solving	 skill	 and	 coping	 ability	 in	 a	 way	 to	 better	
cope	with	 their	problems	 in	 considering	psychological	
emotions	of	institutionalized	children.

Therefore,	 as	 a	 healthy	 minded	 person,	 efforts	
to	 develop	 and	 examine	 the	 programs	 suitable	 for	
institutionalized	 children	 for	 the	 research	 to	 be	 the	
expert	in	helping	them	to	grow	as	a	man	necessary	for	
the	society	are	to	be	continued.
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ABSTRACT

Background/Objectives:	The	 purpose	 of	 this	 study	 is	 to	 contribute	 to	 the	 improvement	 of	 life	 and	 the	
happiness	of	the	elderly’s	life	by	promoting	healthy	sexual	life	of	the	elderly	by	examining	the	relationship	
between	sex	recognition	and	mental	health	of	the	elderly.

Method/Statistical analysis:	Based	on	the	necessity	of	this	study,	222	elderly	people	aged	65	years	or	older	
residing	in	Gimcheon	area,	Korea	were	surveyed	conducting	222	valid	questionnaires	for	the	elderly	who	use	
the	elderly	general	welfare	center,	elderly	university	and	elderly	people’s	culture	center.	Questionnaires	were	
used	as	survey	tools	and	the	background	variables	were	categorized	gender,	age,	educational	background,	
religion,	occupation,	residence	type,	pocket	money,	living	level,	marital	relationship,	and	health	status.	Sex	
perception	was	classified	into	sex	life	desire,	sex	life	attitude,	and	sex	life	importance	rate.	Psychological	
well	being,	self	esteem,	and	stress	were	analyzed	as	mental	health	variables.

Findings:	The	results	of	this	study	are	as	follows

First,	in	order	to	analyze	the	effect	of	sex	perception	on	mental	health,	it	was	found	that	sex	life	needs	had	a	
statistically	significant	effect	on	psychological	well-being,	and	sex	life	importance	rate	also	had	a	significant	
effect	 on	 the	 psychological	 well-being.	 Sex	 life	 attitude	 was	 not	 significant.	 The	 higher	 the	 perceived	
importance	of	sex	life	needs	and	sex	life	importance	rate	of	elderly	people,	the	better	psychological	well	
being	means.

The	results	of	analyzing	the	effects	of	sexual	perception	on	self-esteem	showed	that	sex	attitude	and	sex	
life	importance	rate	had	a	statistically	significant	effect,	but	it	was	not	significant	in	sex	life	desire.	In	other	
words,	it	can	be	interpreted	that	the	higher	the	perception	of	the	sex	life	attitude	and	the	sex	life	importance	
of	the	elderly,	the	higher	self	esteem.

As	a	result	of	analyzing	the	effects	of	sexual	perception	on	stress,	sex	life	needs,	sex	life	attitude,	and	sex	life	
importance	rate	did	not	have	statistically	significant	effects.

The	results	of	this	study	were	statistically	significant	for	the	analysis	of	the	effects	of	the	sexual	perception	
of	the	elderly	on	mental	health.	In	other	words,	higher	sex	awareness	can	be	interpreted	as	having	an	impact	
on	mental	health.

Thus,	it	is	necessary	to	recognize	that	healthy	sexual	perception	of	the	elderly	is	a	necessary	condition	for	a	
healthy	elderly	life.	In	addition,	the	perception	of	the	sex	of	the	elderly	affects	the	mental	health.	Therefore,	
in	order	to	increase	the	perception	of	the	sex	of	the	elderly,	the	knowledge,	education	and	welfare	of	the	
elderly	need	to	be	supported	by	social	and	institutional	devices.
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Improvements/Applications:	 The	 result	 of	
this	study	suggests	that	the	satisfied	and	healthy	
sex	of	 the	old	age	would	be	achieved	and	 the	
social	perception	of	sex	 in	 the	old	age	will	be	
positively	illuminated.
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INTRODUCTION

Today,	in	our	society	the	life	expectancy	of	elderly	
people	is	prolonged	due	to	the	development	of	medical	
technology	and	economical	abundance,	and	the	elderly	
population	is	gradually	increasing.	The	elderly	problem	
in	modern	society,	which	is	caused	by	the	increase	in	life	
expectancy,	can	be	regarded	as	a	serious	social	problem.	
In	general,	the	elderly	problem	is	expressed	as	the	four	
problems	as	poverty,	illness,	solitude,	and	inability.	This	
is	due	to	the	fact	that	about	15%	of	the	elderly	people	in	
the	world	are	suffering	from	depression,	and	in	the	worst	
case,	suicide	is	the	cause	of	the	elderly	problem1.

In	today	‘s	aging	society,	the	multifaceted	problems	
that	 elderly	 people	 have	 to	 face	 are	 economic,	 health,	
family	 relationships,	 especially	 the	 collapse	 caused	by	
the	 loss	of	 roles.	What	 should	not	be	overlooked	with	
these	problems	is	the	‘sex’	problem	of	the	elderly2,3.

It	is	a	fundamental	desire	of	human	beings	and	it	is	
a	basic	necessity	for	human	life.	The	desire	for	‘sex’	is	a	
problem	that	can	not	be	missed	while	living.	The	number	
of	 older	 people	 who	 lose	 their	 spouse	 by	 longevity	
according	to	the	trend	of	aging	society	and	send	time	of	
old	age	to	loneliness	and	solitude	is	increasing.

Even	if	‘Sex’	has	physical,	mental	and	psychological	
maturity	through	the	process	of	 life,	 it	 is	 the	dominant	
trend	of	our	society	to	despair	or	ignore	the	importance	
of	sex	of	elderly	people,	regarding	it	as	nonexistence4.

However,	the	elderly	people	who	are	facing	the	old	
age	are	increasing	due	to	the	improvement	of	the	living	
environment,	 the	 development	 of	 medical	 technology,	
the	increase	of	interest	in	personal	hygiene	and	various	
health	 information5.	 In	 addition,	 not	 only	 the	 elderly,	
but	 also	 society	 as	 a	whole,	 the	 interest	 in	 ‘the	 sex	of	
the	elderly’	has	increased.	Therefore,	the	cure	for	sexual	
dysfunction	and	medicines	have	been	developed	and	the	
‘sexuality	of	the	elderly’	become	a	real	problem	that	can	
no	longer	neglect	due	to	sexual	recovery6,7.

In	 the	meantime,	 it	 has	 been	 forbidden	 to	 discuss	
the	‘sexuality’	of	the	elderly,	and	it	has	been	stigmatized	
as	an	immoral	old	man	when	they	expresses	desire	for	
sex	or	acts	to	fulfill	‘sexuality’	8.	In	this	context,	it	was	
dominant	 that	 the	 ‘sexuality’	 of	 the	 elderly	 is	 ignored	

and	subject	to	criticism	and	that	the	concept	of	sexuality	
in	 our	 society	 is	 only	 for	 reproductive	 function	 for	
preserving	 the	 race.	 In	 particular,	 cultural	 prejudice	 in	
the	long	history	has	required	women	to	restrict	sexuality	
only	 to	 reproductive	 functions	more	 and	more	 strictly	
regardless	of	age.

Sexuality	 is	 one	 of	 the	 most	 fundamental	 and	
primitive	 desires	 of	 human	 beings,	 and	 interest	 in	
human	 sexuality	 continues	 from	 birth	 to	 death.	 Even	
if	 the	 decrease	 of	 stamina	 of	 the	 elderly	 is	 one	 of	 the	
aging	phenomenon,	it	does	not	mean	a	depletion	of	the	
energetic	force	and	sex	is	a	basic	necessity	of	the	human	
being	which	is	irrelevant	to	age9,10.

The	 sexual	 life	 of	 the	 elderly	 confirms	 their	
existence	and	makes	life	feel	pleasure.	Sex	is	a	way	of	
expressing	 oneself	 through	 the	 body,	 and	 it	 is	 one	 of	
the	 most	 important	 signs	 that	 reveal	 a	 person’s	 being	
alive.	Especially,	the	sexual	life	of	the	elderly	is	related	
to	 the	 quality	 of	 life	 because	 it	 is	 a	matter	 of	 sharing	
emotional	 sympathy	with	 a	partner	before	 it	 is	merely	
a	sexual	function	of	an	individual.	The	sexuality	of	old	
age	is	self-expression	by	the	body	and	intimate	human	
interaction.	Thus,	the	sexual	life	of	the	elderly	should	be	
seen	as	a	natural	phenomenon.

The	mental	health	of	the	elderly	is	a	major	factor	in	
determining	the	quality	of	life	of	the	elderly,	which	is	of	
great	 importance	to	 the	elderly.	In	addition	to	physical	
changes,	environmental	changes,	loss	of	personality,	and	
decreased	ability	to	work	can	negatively	affect	the	mental	
health	of	the	elderly	and	may	also	lead	to	serious	mental	
illness.	Therefore,	 it	 is	meaningful	 that	 the	analysis	of	
the	interaction	between	the	couple	in	the	old	age,	that	is,	
the	recognition	of	the	sex	of	the	elderly	is	very	important	
for	the	mental	health.

The	purpose	of	this	study	is	to	investigate	the	effect	
of	 sex	 recognition	on	 the	mental	health	of	 the	 elderly.	
Also,	 the	 ultimate	 aim	 of	 this	 study	 is	 to	 analyze	 the	
differences	 of	 sexuality	 and	 mental	 health	 according	
to	 individual	 characteristics	 and	 to	 investigate	 the	
difference	 and	 influence	of	mental	 health	 according	 to	
the	 perception	 of	 the	 sex	 of	 the	 elderly.	 Therefore,	 in	
order	 to	 eliminate	 prejudice	 and	 stereotypes	 about	 the	
sex	 life	 of	 the	 elderly,	 and	 to	 help	 understand	 the	 sex	
life	of	healthy	and	positive	elderly	people,	we	want	 to	
find	 the	way	 that	 build	 the	 better	 social	 structure	 and	
cognition.
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MATERIALS AND METHOD

Subject:	 The	 purpose	 of	 this	 study	 is	 to	 collect	 the	
necessary	data	for	elderly	people	aged	65	years	or	older	
living	 in	 the	Gimcheon	 area.	The	 subjects	were	 seniors	
using	 general	 welfare	 centers,	 senior	 citizens’	 centers,	
The	elderly	were	selected	as	survey	subjects.	The	elderly	
welfare	center	and	the	ward	were	selected	as	the	sample	
because	it	is	easy	to	contact	with	the	elderly	people	who	
are	surveyed,	and	the	elderly	who	use	these	institutions	are	
highly	likely	to	have	social	activities	such	as	hobbies	and	
cultural	life	and	stable	in	life,	It	is	because	it	has	been	said.

The	 questionnaires	 were	 conducted	 through	
interviews	 and	 self-evaluation	 methods	 through	
cooperation	 of	 peers.	 A	 total	 of	 250	 copies	 of	 the	
questionnaires	were	distributed,	and	222	copies	(88.8%)	
of	 the	 collected	 questionnaires	 were	 used	 as	 the	 final	
analysis.

METHOD

Sexual perception:	The	sexual	perception	scale	of	this	
study	was	composed	of	10	items,	which	were	4	items	of	
sex	life	desire,	3	items	of	sex	life	attitude,	and	3	items	
of	sex	life	importance,	modified	the	scale	developed	by	
Lee	Chang	-	eun	(1999)	Each	item	consisted	of	a	5-point	
Likert	Scale,	and	the	score	of	each	item	was	interpreted	
as	the	higher	sum	is,	the	lower	perception	of	sex	is,	and	
the	 lower	 the	sum	is,	 the	higher	 level	of	perception	of	
sex	 is.	The	gender	 recognition	scale	used	 in	 this	study	
was	as	high	as	0.885.

Mental health

Psychological well-being:	The	psychological	wellbeing	
scale	used	in	this	study	was	modified	and	supplemented	
by	Ryff	(1989).	In	order	 to	verify	the	suitability	of	 the	
variables	adopted	on	the	basis	of	the	previous	research,	the	
reliability	analysis	was	performed	using	the	Cronbach’s	
value.	The	results	of	the	Cronbach’s	test	to	analyze	the	
reliability	of	the	13	items	constituting	the	psychological	
well-being	concept	of	the	mental	health	aspect	showed	
that	 the	 reliability	 coefficient	 of	 the	 concept	 was	a	 =	
0.792,	which	means	higher	than	threshold	of	0.6.

Self-dignity: The	self	-	esteem	scale	used	in	this	study	
was	 the	 modified	 version	 of	 self	 -	 esteem	 scale	 of	
Rosenberg	 (1965).	 The	 self-esteem	 test	 was	 designed	
to	 measure	 overall	 self-esteem	 based	 on	 the	 Guttman	

model.	All	of	 them	consist	of	10	questions.	Each	 item	
constituted	 a	 5-point	 Likert	 Scale	 scale,	 which	means	
that	the	higher	the	score	of	each	item,	the	higher	the	self-
esteem.	The	Cronbach’s	 test	was	conducted	 to	analyze	
the	reliability	of	the	concepts	on	the	10	items	constituting	
the	concept	of	self-esteem	in	terms	of	mental	health.	The	
reliability	 coefficient	 was	 0.879,	 which	 is	 higher	 than	
0.6,	the	threshold	of	confidence.

Stress: The	stress	scale	used	in	this	study	was	developed	
by	Kang-In	 (1990)	 based	 on	 FILE.	As	 a	 result	 of	 the	
Cronbach’s	 test	 to	 analyze	 the	 reliability	 of	 10	 items	
constituting	the	stress	concept	of	mental	health	aspect,	
the	reliability	coefficient	of	the	concept	was	found	to	be	
higher	than	the	threshold	of	0.6,	which	is	a	confidence	
coefficient	of	=	.0.705.

Research Process: The	data	collection	period	was	from	
February	15,	2017	to	March	15,	2017	for	30	days.	The	
researchers	for	this	study	consisted	of	graduate	students	
including	 the	researcher	herself.	 In	 the	data	collection,	
the	 researchers	who	 received	 the	 pre	 -	 educated	made	
sure	 subjects	 well-understood	 and	 made	 them	 fill	 the	
questionnaires,	 reading	 the	 surveying	 staff	 in	 order	 to	
understand	 the	 contents,	A	 total	 of	 250	 questionnaires	
were	distributed,	and	230	questionnaires	were	collected.	
Of	 these,	 222	 items	 (88.8%)	 were	 used	 as	 the	 final	
analysis	 data,	 excluding	 8	 items	 that	 were	 deemed	
impossible	to	process.

Material analysis method:	The	questionnaires	that	was	
considered	not	to	be	accurate	to	process	were	excluded	
from	analysis	and	the	data	of	222	subjects	were	coded	
and	processed	by	SPSS	22.0	program.	Analysis	methods	
were	frequency	analysis	and	regression	analysis.

RESULTS AND DISCUSSION

Reliability verification of measurement tools: Through	
this	questionnaire,	we	conducted	a	reliability	analysis	to	
determine	whether	 respondents	 consistently	 responded	
to	the	survey.

Reliability	means	 that	 the	 same	 results	 are	 obtained	
even	 when	 the	 measurement	 object	 is	 measured	 several	
times.	 In	 order	 to	 identify	 it,	 Cronbach’s	 coefficient	 is	
used.	In	general,	when	the	coefficient	is	0.6	or	more,	it	is	
considered	that	the	reliability	is	relatively	high.	All	of	scales	
that	are	used	in	this	study	are	higher	than	0.6,	which	means	
that	they	are	reliable.	The	result	was	shown	in	Table 1.
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Table 1: Reliability verification

Variable The number of 
questions

Cronbach’s 
a

sexual	perception 10 0.885
psychological	
well-being 13 0.792

self-dignity 10 0.677
Stress 10 0.677

General characteristics of subject:	 The	 general	
characteristics	 of	 the	 study	 subjects	were	 gender,	 age,	
educational	 background,	 occupation	 status,	 and	 health	
status.	The	detailed	characteristics	are	shown	in	Table	2.

Table 2: General characteristics of subject

number of 
subject

percent 
(%)

Gender
Male 127 57.2
Female 95 42.8

Age

65~70 134 60.4
71~75 52 23.4
76~80 28 12.6
81~85 6 2.7

86	and	over 2 .9

Conted…

Education

Uneducated 6 2.7
elementary	
school 46 20.7

middle	school 60 27.0
high	school 83 37.4
university	and	

over 27 12.2

occupation Yes 89 40.1
No 133 59.9

statue	of	
health

very	healthy 17 7.7
Healthy 76 34.2
Normal 66 29.7
Unhealthy 57 25.7

very	unhealthy 6 2.7
Total 222 100.0

Analysis of differences according to individual 
characteristics
Analysis of differences of sexual perception according 
to individual characteristics: As	a	 result	of	verifying	
differences	 in	Table 3	 in	 sexual	perceptions	according	
to	individual	characteristics,	it	was	found	that	males	had	
higher	 sexual	 perception	 than	 females.	 The	 results	 of	
the	post-test	showed	that	there	is	a	significant	difference	
between	 the	 ages	of	 65	 and	70	 and	 the	 age	of	 80	 and	
over.	Education	and	health	status	was	not	significantly	
different	because	the	significance	level	was	greater	than	
significance	level	0.05.

Table 3: Differences of sexual perception according to individual characteristics

N Sexual perception
Average Standard deviation t/P p Scheffe

gender Male 127 2.96 .553 5.212 .000
Female 95 2.54 .630

Age

65~70(a) 134 3.02 .557 2.969 .020 a>e*
71~75(b) 52 2.77 .687
76~80(c) 28 2.70 .748
81~85(d) 6 2.66 .326

86	and	over(e) 2 2.25 .314

education

uneducated(a) 6 2.33 .187 1.039 .383
elementary	school(b) 46 2.77 .601
middle	school(c) 60 2.85 .695 -
high	school(d) 83 2.77 .639

university	and	over(e) 27 2.74 .459

occupation Yes 89 2.96 .672 3.559 .000
No 133 2.65 .556

statue	of	
health

very	healthy(a) 17 2.67 .446 .256 .906
healthy(b) 76 2.80 .604
normal(c) 66 2.75 .638 -

unhealthy(d) 57 2.80 .686
very	unhealthy(e) 6 2.90 .579

*p	<0.05,	**	p	<0.01
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Analysis of mental health differences according to individual characteristics: Table 4	 shows	 the	 results	 of	
verifying	differences	in	mental	health	according	to	individual	characteristics.	The	results	showed	that	there	was	a	
significant	difference	in	mental	health	between	the	ages	of	65	and	70	and	between	76	and	80.	The	health	status	also	
showed	significant	differences	in	mental	health.	The	results	of	the	test	showed	that	there	was	no	significant	difference	
according	the	value	of	the	gender,	education	and	occupation.

Table 4: Analysis of mental health differences according to individual characteristics

N Mental health
Average Standard deviation t/P p Scheffe

gender Male 127 2.93 .424 1.681 .094
Female 95 2.85 .235

Age

65~70(a) 134 2.82 .280 4.695 .001 a>c**
71~75(b) 52 3.03 .514
76~80(c) 28 3.00 .266
81~85(d) 6 3.06 .154

86	and	over(e) 2 2.76 .172

educaion

uneducated(a) 6 2.88 .231 .416 .797
elementary(b) 46 2.89 .192

middle	school(c) 60 2.95 .299 -
high	school(d) 83 2.87 .461

university	and	over	(e) 27 2.87 .360

occupation Yes 89 2.93 .427 1.133 .259
No 133 2.87 .301

statue	of	
health

very	healthy(a) 17 2.95 .746 6.052 .000 c>e***
healthy(b) 76 3.13 .397
normal(c) 66 3.42 .339

unhealthy(d) 57 3.32 .277
very	unhealthy(e) 6 2.76 .603

*p	<0.05,	**	p	<0.01

Effects of Sexual Perception on Mental Health

Regression on Sexual Awareness and Mental Health: A	simple	regression	analysis	was	performed	using	mental	health	
as	a	dependent	variable	and	sex	recognition	as	independent	variables	by	averaging	sex	recognition	(sex	needs,	sex	life	
attitude,	sex	life	importance)	and	mental	health	(psychological	wellbeing,	self	esteem,	stress).	As	shown	in	Table 5,	the	
result	of	the	analysis	is	0.087	for	the	dependent	variable	mental	health,	and	the	statistical	value	showing	the	statistical	
significance	for	the	regression	equation	is	21.063	and	the	significance	probability	is	0.000,	which	is	significant.

The	independent	variables,	gender	perception,	have	significant	effects	on	the	mental	health	and	the	significance	
of	the	dependent	variable	mental	health.

Table 5: Regression on Sexual Awareness and Mental Health

Independent variable
Non-standardization factor standardization factor

t p
B standard error Beta

2.428 .106 23.012 .000
sexual	perception .170 .037 .296 4.589 .000**

R	=	.296,	R2	=.087,	DR2	=	083,	F=21.063,	p=.005
*p	<0.05,	** p	<0.01
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Regression of Sexual Awareness on Psychological Well-Being of Mental Health: In	this	study,	multiple	regression	
analysis	was	performed	for	psychological	well	-	being	as	a	dependent	variable-and	recognition	desire,	sex	life	attitude,	and	
sex	life	importance	independent	variables	as	a	dependent	variable	in	order	to	analyze	sex	recognition	and	psychological	
well-being	of	the	elderly.	As	shown	in	Table 6,	the	dependent	variable	of	psychological	well-being	is	R2	0.071,	and	the	
statistical	significance	of	the	regression	equation	was	F	total	5.557,	meaning	that	the	significance	was	0.005.

There	was	no	statistically	significant	effect	of	the	sex	life	attitude	but	sex	life	desire	and	sex	life	importance	have	
significant	effect	on	the	psychological	well-being.

Table 6: Regression of Sexual Awareness on Psychological Well-Being of Mental Health

Independent variable
Non-standardization factor Standardization factor

t p
B standard error beta

2.727 .138 19.779 .000
sex	life	desire .130 .048 .244 2.726 .007**

sex	life	attitude .109 .057 .155 1.914 .057
sex	life	importance -.123 .043 -.246 -2.839 .005**

R	=	.267,	R2	=	.071,	DR2	=	.058,	F	=	5.557,	p	=	.005

*p	<0.05,	** p	<0.01

CONCLUSION

The	purpose	of	this	study	was	to	investigate	the	effect	
of	sex	perception	on	the	mental	health	of	the	elderly.	who	
live	in	Gimcheon	City.	The	elderly	people	aged	65	years	
or	older	using	 the	elderly	general	welfare	center,	were	
surveyed	 and	 222	 valid	 questionnaires	were	 surveyed.	
The	purpose	of	this	study	is	to	elucidate	prejudices	and	
stereotypes	about	the	sexual	life	of	elderly	people	and	to	
further	understand	the	sexuality	of	healthy	and	positive	
elderly	 people,	 aiming	 to	 help	 social	 conditions	 to	 be	
prepared.	The	results	of	this	study	and	the	discussion	are	
as	follows.

The differences in sexual perception and 
mental health were analyzed according to personal 
characteristics (gender, age, educational background, 
occupation status, health status),

First,	 as	a	 result	of	verifying	 the	difference	of	 sex	
perception	 according	 to	 the	 personal	 characteristics	 of	
the	elderly,	the	sex	perception	of	the	man	was	higher	than	
that	of	the	woman.	There	was	a	statistically	significant	
difference	in	age.	Post-test	results	showed	that	there	was	
a	difference	between	65-70	years	old	and	over	80	years	
old.	There	was	a	significant	difference	in	sex	perception	
in	 the	presence	of	 job.	Education,	and	health	were	not	
significantly	different	because	the	significance	value	was	
greater	than	the	significance	level	of	0.05

Second,	as	a	result	of	verifying	differences	in	mental	
health	 according	 to	 individual	 characteristics,	 age	
showed	significant	difference	in	mental	health.	Post-test	
results	showed	that	there	was	a	difference	between	65-70	
years	old	and	76-80	years	old.

The effects of sex perception (psychological well-
being, self-dignity, stress) on the mental health 
of the elderly (sex desire, sex life attitude, sex life 
importance): First,	 the	analysis	of	 sex	perception	and	
mental	health	of	the	elderly	showed	that	the	elderly	sex	
perception	 had	 a	 significant	 effect	 on	 mental	 health.	
In	other	words,	 the	desire	 for	 sex	 life	 and	 the	 sex	 life	
importance	had	a	significant	effect	on	psychological	well-
being,	and	the	sex	life	attitude	and	sex	life	importance	
had	a	significant	effect	on	self	dignity.	The	evaluation	of	
the	relative	influence	of	variables	influencing	the	mental	
health	of	 the	elderly	showed	 that	sex	perception	had	a	
significant	effect	on	mental	health.	In	other	words,	it	can	
be	 interpreted	 that	 the	 sex	perception	of	 the	 elderly	 is	
highly	influential	on	mental	health.

Second,	 as	 the	 results	 of	 the	 analysis	 of	 sexual	
perception	 and	 psychological	 well-being,	 the	 sexual	
desire	 and	 sexual	 attitude	 affected	 the	 psychological	
well-being	 but	 not	 the	 sex	 life	 attitude	 does.	 In	 other	
words,	the	elderly	‘s	desire	for	sex	life	and	sound	sexual	
attitude	for	sex	life	affects	psychological	well-being.	The	
effect	 on	 psychological	 well-being	 by	 sexual	 variable	
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could	be	said	being	in	order	of	sex	life	importance,	sex	
needs,	and	sex	life	attitude.	Unlike	the	social	prejudice	
that	 the	 sexual	 desire	 of	 the	 elderly	 would	 disappear,	
it	 is	 considered	 that	 various	 sexual	 desires	 and	 the	
importance	of	sex	life	also	exist	in	old	age.

Third,	the	analysis	of	sex	perception	and	self	dignity	
showed	 that	 sex	 attitude	 and	 importance	 affects	 self	
dignity,	but	the	sex	life	desire	did	not	affect	self	dignity.	
The	relative	influence	of	variables	 influencing	the	self	-	
esteem	of	the	elderly	was	found	to	affect	self	dignity	in	
order	of	sex	life	attitude,	sexuality	importance,	and	sexual	
desire.	In	other	words,	it	can	be	interpreted	that	the	higher	
the	 awareness	 of	 the	 sex	 life	 attitude	 and	 the	 sex	 life	
importance	of	the	elderly,	the	higher	the	self	dignity.

Although	 this	 study	 can	 not	 represent	 all	 elderly	
people,	most	elderly	subjects	still	have	a	desire	for	sex,	
and	it	is	important	to	note	their	interest	in	sex	and	their	
sexuality.	 In	 conclusion,	 the	 perception	 of	 the	 elderly	
has	 a	 significant	 effect	 on	mental	 health.	Therefore,	 it	
is	 expected	 that	 the	 result	 of	 this	 study	will	 be	 a	 new	
direction	 of	 positive	 sex	 life	 so	 that	 the	 healthy	 and	
sound	sexual	life	of	old	age	can	lead	to	satisfactory	and	
happy	elderly	life.
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ABSTRACT

Background/Objectives:	The	purpose	of	this	study	is	to	investigate	the	effect	of	social	support	and	ego	-	
resilience	on	perceived	menopausal	symptom	and	stress	in	middle	-	aged	women.

Method/Statistical analysis:	This	research	has	targeted	256	middle	age	women	living	in	Daegu,	Gyeongbuk,	
and	has	conducted	 frequency	analysis,	difference	analysis,	multiple	 regression	analysis,	 and	hierarchical	
regression	analysis	through	self-reporting	questionnaire.

Findings:	The	main	result	gain	from	this	research	is	the	follow.	The	sample	with	age	of	40’s	are	149(58.2%),	
50’s	are	107	(41.8%),	which	 in	 total	 is	256,	and	high	school	graduation	as	education	back	ground,	with	
no	job	has	been	reported	that	about	menopause,	is	in	order	of	the	status	before	menopause.	The	common	
characteristics	 and	 menopausal	 symptom	 difference	 analysis	 shows	 that	 there	 is	 difference	 of	 feeling	
according	 to	age,	education	background,	and	menopause	 transition.	Also,	 the	common	characteristics	of	
target	 sample	and	stress	difference	analysis	 shows	 that	 there	 is	difference	according	 to	monthly	 income.	
Moreover,	about	 the	effect	of	social	support	and	Ego-resiliency	on	menopausal	symptom,	 it	shows	Ego-
resiliency	affects	menopausal	symptom,	and	social	support	affects	stress	more.	The	low-rank	variable	which	
social	support	and	Ego-resiliency	has	relative	influence	on	menopausal	symptom	is	vitality,	and	the	relative	
influence	variable	which	relieves	stress	is	family	support.

Improvements/Applications:	As	shown	in	the	above	results,	stress	is	a	preventive	and	healing	function	of	
family	support,	and	menopausal	symptoms	can	be	overcome	and	frustrated	according	to	individual	‘s	ego	
-	resilience.	Middle-aged	women	want	to	be	able	to	develop	muscle	in	their	own	minds	and	to	design	and	
challenge	for	adversity	and	difficulties,	to	break	up	and	to	live	a	new	life.
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INTRODUCTION

Due	 to	 various	 elements,	 every	 human	 faces	
threatening,	 and	 challenging	 situations	 from	 the	 time	
of	birth	to	death,	which	makes	every	human	experience	
stress,	 and	 they	 should	 prevent	 to	 not	 have	 stress	 or	
overcome	 it	 in	 order	 to	 deal	 with	 the	 stress.	 Hence	
people	who	understand	themselves	first,	and	who	adapt	
to	changes	of	reality	and	environment	so	deal	with	stress	
flexibly	 can	 have	 happy	 life	 and	 high	 quality	 of	 life.	

On	 the	other	 hand,	middle	 age	women,	 as	 perspective	
of	developmental	psychology,	is	going	through	a	period	
of	 evaluating	 life,	 and	 experiences	various	 life	 events,	
such	as	lost	due	to	growth	and	independence	of	children,	
sickness	 of	 themselves	 of	 someone	 important,	 such	 as	
family,	financial	crisis,	death	of	family,	natural	disaster,	
so	 they	 go	 through	 many	 environmental	 change	 with	
psychological	and	physical	sense	of	crisis.

The	emotional	changes	in	self-concept	are	lowered	
due	 to	 the	 non-specialization	 of	 the	 housewife	 role,	
uncertainty	 about	 the	 future,	 uncertainty	 about	 the	
future,	 frustration	 after	 childhood,	 and	 helplessness1. 
Opinion	 about	 division	 of	 middle-age	 varies	 depend	
on	 perspective	 of	 researcher	 because	 living	 age,	
psychological	age,	and	social	age	do	not	match2.
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From	perspective	of	fulfilling	basic	desire	of	human	
in	meaning	of	 social	 support,	 social	 support	 is	defined	
as	 ‘helping	 an	 individual	 to	 accomplish	 her/his	 goal’	
or	‘level	that	personal	desire	is	fulfilled	by	meaningful	
others’,	and	Kaplan,	Weiss,	and	Thoits	are	representative	
scholars3,4.	Suggested	that	social	support	could	alleviate	
the	 impact	 of	 stress	 assessment	 by	 allowing	 genuine	
or	 healthy	 behavior	 in	 the	 nervous	 system	 endocrine	
system	to	respond	to	problems,	reduce	the	severity	of	the	
problem,	and	respond	less	to	perceived	stress.	Dictionary	
definition	 of	 Ego	 resilience	 is	 defined	 as	 ’tendency	 to	
come	back	again’,	’recuperative	power’,	‘elasticity’5.

For	 middle-aged	 women,	 ego-resilience	 controls	
their	emotions	in	stressful	situations,	analyzes	the	cause	
of	what	happened,	 and	makes	good	communication	 in	
relation	to	others.

Therefore,	 they	 feel	 the	 meaning	 and	 satisfaction	
of	 their	 life,	 In	 the	 end,	 middle-aged	 women	 form	
positive	values			that	can	be	summarized	and	accepted	as	
a	satisfying	and	valuable	life	for	the	present	life6.	There	
are	two	types	of	psychological	problems	that	can	occur	
during	menopause.	One	 is	 depression	 and	 the	 other	 is	
a	paranoia-based	disorder.	And	obsessive	personality	is	
especially	 flexible,	 perfectionist	 person	 who	 is	 overly	
conscientious,	 lacks	 self	 -	 punishment	 personality,	
humor,	 has	 lived	 out	 his	 life	 for	 a	 long	 time,	 or	 is	
conscious	of	other	people’s	attention7.

Moreover,	 menopause	 means	 middle-age	 period	
of	 woman	 at	 40-60s	 around	 climacterium,	 so	 it	 is	 a	
more	 comprehensive	 word	 than	 climacterium8.	 Stress	
pioneer	 Selye9.	 Defined	 stress	 as	 the	 generic	 name	 of	
the	causal	stimulus	that	causes	a	specific	response	of	the	
body	and	said	it	is	a	scene	of	an	environment	in	which	
adaptation	 is	 required	 as	 a	 desirable	 and	 undesirable	
change	 in	 life10.	has	 reported	 that	about	 level	of	 stress	
of	middle-age	woman,	stress	form	marital	relations	was	
the	highest,	and	followed	by	financial	issue,	and	children	
issue	stress11.

This	 research	 is	 purposed	 to	 find	 out	 how	 social	
support	and	Ego-resiliency	affect	menopausal	symptom	
and	 stress	 that	 an	 individual	 recognize,	 and	 the	 casual	
relationship	with	each	variables.

Thus,	 this	 research	 is	 intended	 to	 provide	 basic	
data	 to	 recognize	 various	 changes	 of	 middle-age	

women	 and	 minimize	 the	 menopausal	 symptom	 and	
stress	by	analyzing	what	casual	relationship	does	social	
support	 and	 Ego-resiliency	 of	middle-age	women	 and	
menopausal	symptom	and	stress	have.

It	is	designed	to	understand	the	level	of	influence	of	
Ego	resiliency	and	social	support	that	middle-age	women	
subjectively	 feel,	 on	 menopausal	 symptom	 and	 life	
stress,	and	to	understand	the	level	of	difference	between	
the	 influences	 of	 social	 support	 and	Ego-resiliency	 on	
menopausal	 symptom	 and	 stress	 which	 middle-age	
women	 subjectively	 feel.	 It	 is	 composed	 with	 social	
support	(Family	support,	support	from	important	others)	
and	 Ego-resiliency	 (personal	 relationship,	 vitality,	
positivity,	curiosity,	and	emotional	control	 )	which	are	
independent	variables,	and	 the	dependent	variables	are	
menopausal	 symptom	 (physical,	 psychological,	 and	
sexual	)	and	stress	(family	issue,	financial	issue,	health	
issue,	role	issue).

Hypothesis 1:	The	social	support	of	middle	age	women	
has	relevant	effect	on	menopausal	symptom

Hypothesis 2:	The	social	support	of	middle	age	women	
has	relevant	effect	on	stress

Hypothesis 3:	The	Ego-resiliency	of	middle	age	women	
has	relevant	effect	on	menopausal	symptom

Hypothesis 4:	The	Ego-resiliency	of	middle	age	women	
has	relevant	effect	on	stress

RESEARCH METHOD

Tools for research

Scale of social support: Tool	reconstructed	by	it12	is	used	
to	measure	 social	 support	 for	middle-age	women.	The	
social	support	element	of	this	scale	is	reconstructed	with	
support	or	service	which	provides	mental,	and	material	
support,	 and	 the	 low-rank	 element	 is	 constructed	with	
support	from	family	and	other	important	people.

Scale of Ego-resiliency: It	 is	 a	 tool	 amended	 and	
supplementated	 after13	 adapted	 Ego-resiliency	 Scale	
(ERS)	which	developed	by	it14	 in	order	to	measure	the	
Ego-resiliency	of	middle-age	women.	 It	 is	 constructed	
with	 14	 questions,	 and	 5	 low-rank	 elements	 which	
are	 personal	 relationship,	 vitality,	 emotional	 control,	
curiosity,	and	positivity.
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Scale of menopausal symptom: From	 MENSI	
(Menopause	 Symptom	 Index)	 which	 developed	 by	
Sorrel	(1995),	23	questions	which	are	used	in	research	
of	 it15	 is	used.	The	 territory	of	 tool	 is	constructed	as	3	
territories	which	 are	 physical	 symptom,	 psychological	
symptom,	and	sexual	symptom	from	the	research	of	it15.

Scale of stress: The	 life	 stress	 questionnaire	 is	
constructed	with	20	articles	extracted	from	“Recent	life	
experience	table”	of	Holmes	and	Rahe(1967)	by	it16 to 
be	suitable	for	Korea.

ANALYZATION RESULT

Socio-Demographic characteristics of research 
target: There	are	256	students	whose	ages	are	in	their	40s	
(58.2%)	and	107	students	(41.8%)	who	are	50s	or	older.	
Their	 academic	 background	 is	 high	 school	 graduate,	
monthly	 income	 is	 200-399,000	 won,	 no	 occupation,	
appear.	In	the	analysis	of	the	general	characteristics	and	
the	difference	of	menopausal	symptom,	the	difference	in	
age,	education,	menopausal	 transition	was	 found	 to	be	
different.	And	the	results	are	shown	in	Table	1.

Table 1: Socio-Demographic characteristics of research target

Research Unit Division Frequency Percentage (%)

Age
40’s 149 58.2

50’s	and	above 107 41.8

Education	
Background

Less	than	elementary	school	graduation 1 0.4
Middle	school	graduation 12 4.7
High	school	graduation 107 41.8
College	graduation 64 25

University	Graduation	 53 20.7
More	than	aftergraduate 19 7.4

Family	shape

Couple 20 7.8
Couple	+	Children 200 78.1

Couple	+	Children	+	parents-in-law 15 5.9
Couple	+	Children	+	parents 3 1.2

Other 18 7

Monthly	Income

Less	than	2million	won 41 16
2million~3990000	won 94 36.7
4million~4990000	won 79 30.9
5million~5990000	won 26 10.2
More	than	6million	Won 16 6.3

Job
Have 120 46.9

Do	not	have 136 53.1

Menopause
Before	Menopause 158 61.7
During	Menopause 28 10.9
After	Menopause 70 27.3

Analysis of differences between menopausal symptoms according3 to general characteristics of subjects: 
According	to	individual	characteristics,	monthly	income	(t=	-3.416,	p	=	.001)	showed	significant	difference	from	
stress.	The	results	of	the	post	test	showed	that	the	highest	score	was	less	than	2	million	won,	the	lowest	score	was	400	
~	4.99	million	won,	and	the	age,	education,	family	type,	occupation,	and	menopause	were	higher	than	P	>	0.05.	The	
subjects	had	different	symptoms	according	to	age,	and	the	lower	the	education	level,	the	more	menopausal	symptoms	
were	experienced	in	the	menopausal	transition	period.	And	the	results	are	shown	in	Table	2.
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Table 2: Analysis of differences between menopausal symptoms according3 to general characteristics of subjects

Research Unit
Menopausal symptom

N M S.D. t/F p Expost facto 
examination

Age 40’s 149 .5232 .32032 -3.41650’s	and	above	 107 .6660 .34295

Education	
Background

Less	than	Elementary	school	
graduation(a) 1 .1739 .

4.164 b>a
Middle	school	Graduation(b) 12 .7826 .17391
High	School	graduation(c) 107 .6607 .36545
College	graduation(d) 64 .4864 .32341
University	graduation(e) 53 .5471 .29691
More	than	aftergraduate(f) 19 .4645 .23992

Family	shape

Couple(a) 20 .6761 .34882

1.841 .122
Couple+Children(b) 200 .5709 .32311

Couple+Children+Parents-in-law(c) 15 .4667 .37742
Couple+Children+Parents(d) 3 .9130 .58494

Others(e) 18 .6544 .37036

Monthly	
Income

Less	than	2million	Won(a) 41 .6903 .35939

1.488 .206
2million~3990000	Won(b) 94 .5726 .32201
4million~4990000	Won(c) 79 .5702 .32071
5million~5990000	Won(d) 26 .5468 .38205
Above	6	milllion	Won(e) 16 .4891 .34363

Job	 have(a) 120 .5511 .33589 -1.412 .157
Do	not	have(b) 136 .6109 .33630

Menopause
Before	Menopause	(a) 158 .4978 .31588

14.580 b>aDuring	Menopause	(b) 28 .7126 .31302
After	Menopause	(c) 70 .7230 .33237

n.s;	not	significant

Analysis of the difference between subject general characteristics and stress: According	to	the	characteristics	
of	individual	subjects,	monthly	income	(f=	-3.933,	p=	.004)	showed	significant	difference	from	stress.	The	results	of	
the	post	test	showed	that	the	highest	score	was	less	than	2	million	won,	the	lowest	score	was	400	~	4.99	million	won,	
and	the	age,	education,	family	type,	occupation,	and	menopause	were	higher	than>	0.05.	In	other	words,	the	subjects	
experienced	less	stress	as	they	had	less	monthly	income.	And	the	results	are	shown	in	Table	3.

Table 3: Analysis of the difference between subject general characteristics and stress

Research Unit
Stress

N M S.D. t/F p Expost facto 
examination

Age
40’s 149 2.3406 0.61798

-.493 .623
50’s	and	above 107 2.3776 0.55326

Educational	
Background

Less	than	Elementary	school	
graduation(a) 1 2.0500 .

.798 .552 n.s
Middle	school	Graduation(b) 12 2.4625 .52532
High	School	graduation(c) 107 2.3991 .62687
College	graduation(d) 64 2.2813 .59778
University	graduation(e) 53 2.4000 .55574
More	than	aftergraduate(f) 19 2.1921 .49393
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Conted…

Family	Shape

Couple(a) 20 2.2625 .47955

.590 .670 n.s

Couple+Children(b) 200 2.3450 .59402
Couple+Children+Parents-in-

law(c) 15 2.5367 .58872

Couple+Children+Parents(d) 3 2.3000 .58949
Others(e) 18 2.4417 .68968

Monthly	
Income

Less	than	2million	Won(a) 41 2.5451 .59095

3.933 a>c
2million~3990000	Won(b) 94 2.4596 .55963
4million~4990000	Won(c) 79 2.1905 .58045
5million~5990000	Won(d) 26 2.2038 .63607
Above	6	milllion	Won(e) 16 2.3281 .53603

Job	
Have 120 2.3225 .59631

-.853 .395
Do	not	have 136 2.3857 .58680

Menopause
Before	Menopause	(a) 158 2.3028 .62705

2.013 .136 n.sDuring	Menopause(b) 28 2.5179 .51320
After	Menopause(c) 70 2.4114 .52220

  n.s; not significant

The effect of social support and ego-resilience on menopausal symptoms:	 The	 effect	 of	 social	 support	 on	
menopausal	symptoms	is	significant	because	t	=	-1.977,	(p	=	.049,	<0.05).	The	effect	of	ego	resilience	on	menopausal	
symptoms	was	also	tame	because	t	=	-2.787,	(p	=	.006	<.05).	Social	support	(=	.131)	and	ego-resilience	(=	.184),	
indicating	 that	 menopausal	 symptoms	 have	 more	 influence	 on	 ego-resilience.	 It	 was	 significant	 in	 the	 relative	
influence	of	variables	that	could	improve	menopausal	symptoms.	And	the	results	are	shown	in	Table	4.

Table 4: The sub-types of social support and ego-resilience are the hierarchical regression analysis of 
menopausal symptoms

Independent variable
Model 1 Model 2

SD b t p SD b t p VIF

(Constant) .127 7.877 0.172 7.878 .000
Family	Support .029 -.106 -1.618 .106 .029 -.102 -1.553 .122 .849

Support	from	important	others	 .030 -.144 -2.201 .144 .033 -.054 -.763 .446 .729
Personal	Relationship .062 .107 1.330 .185 .556

Validity .049 -.216 -2.66 .008** .552
Emotional	control .051 .001 0.11 .992 .647

Curiosity .047 -.015 -.198 .844 .664
Positivity .053 -.124 -1.480 .140 .513

Statistics

R2	=	.043
DR2	=	.035
F	=	5.622
p	=	.004

R2	=	.100
DR2	=	.074
F	=	3.920
p	=	.000

Durbin	−	Watson	=	1.40

**	p	<	.01,	*	p	<	.05
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The effect of social support and ego-resilience on stress: The	effect	of	social	support	on	stress	is	t=	-	2.887,	which	
is	significant	(p=	.004	<.01).	In	other	words,		indicates	that	social	support	(=	.189)	has	more	influence	on	stress	than	
ego-resilience	(=	-159).	And	the	results	are	shown	in	Table	5.

Table 5: Multiple regression analysis between stress and social support and ego-resilience

Dependent 
variable

Independent 
Variable 

Non-standardized value Standardaized Value
t p Statistics

Beta SE (b)

Stress

(Constant) 3.692 .282 13.084 .000 R	=	.291
R2	=	.085
DR2	=.078
F	=	11.733
p	=	.000

Social	Support -.183 .063 -.189 -2.887 .004**

Ego-Resiliency -.241 .099 -.159 -2.431 .016

Since	it	shows	family	support		and	validity	()	when	relevant	affect	of	variables	which	can	relive	stress	is	evaluated,	
the	family	support	affects	stress	more.	And	the	results	are	shown	in	Table	6.

Table 6: The sub-types of social support and ego-resilience are hierarchical regression analysis of stress

Independent Variable
Model 1 Model 2

S.D. b t p S.D. b t p VIF
(Constant) .217 14.910 .000 .292 12.666 .000

Family	Support .050 -.309 -4.845 .000 .050 -.306 -.487 .000*** .882
Support	from	important	other .052 .016 .248 .804 .055 .117 1.711 .088 .882

Personal	Relationship .105 .064 .814 .416 .556
Validity .084 -.260 -3.305 .001*** .552

Emotional	Control .086 .003 .035 .972 .647
Curiosity .081 -.050 -.698 .486 .664
Positivity .090 -.033 -.407 .684 .513

statistic

R2	=	.092
DR2	=	.085
F	=	12.877
p	=	.000

R2	=	.155
DR2	=	.131
F	=	6.513
p	=	.000

Durbin	−	Watson	=	1.740

**p	<	.01,	*p	<	.05

CONCLUSION

First,	 about	 socio-demographic	 characteristics	 of	
target	 sample,	 the	 age	distribution:	149(58.2%)	of	40’s,	
and	107(41.8%)	of	50’s	and	above,	education	background:	
107(41.8%)	 of	 high-school	 graduation,	 family	 shape:	
200(78.1%)	of	Couple+Children,	monthly	income:	36.7%	
has2million~3990000,	 job:	 135(52.7%)	 of	 no	 job,	 and	
about	menopause,	158(61.7%)	of	before	menopause.

Second,	 from	 the	 result	 of	 difference	 of	 stress	
and	 menopausal	 symptom	 according	 to	 common	

characteristics,	 it	 is	 shown	 that	 low	 educational	
background	 bring	 difference	 of	 menopausal	 symptom	
experience	 during	menopausal	 period,	 and	 target	 feels	
the	symptoms	differently	according	to	their	age.

Third,	it	has	shown	social	support	and	Ego-resiliency	
has	relevant	effect	on	menopausal	symptom,	however	the	
menopausal	symptom	that	target	subjectively	recognize	
is	lower	as	the	Ego	resiliency	of	the	target	is	higher.	It	
is	 shown	 that	validity,	which	 is	 low-rank	variable,	has	
relative	effect	on	menopausal	symptom.
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Forth,	it	is	shown	although	social	support	and	Ego-
resiliency	does	have	relevant	effect	on	stress,	in	case	of	
stress	which	target	subjectively	recognize	is	lower	when	
the	 social	 support	 for	 the	woman	 is	 higher.	The	 result	
shows	family	support	and	validity	has	relevant	effect	as	
a	variable	which	can	relive	stress,	however,	 the	family	
support	has	bigger	influence	on	stress.

Base	 on	 the	 research	 result	 above,	 below	 are	
suggestions	about	limitations.

First,	 it	 is	 considered	 that	 there	 are	 more	 various	
elements	which	affect	menopausal	symptoms	and	stress	
of	middle-age	woman	accept	for	social	support	and	Ego-
resiliency,	 however	 other	 elements	 about	 it	 were	 not	
considered.

Second,	 this	 research	 has	 used	 simple	 random	
sampling	targeting	middle-age	women	living	in	Daegu-
Gyeongbuk,	 so	 it	 is	 not	 suitable	 to	 interpretate	 all	
middle-age	women	in	Korea.

Third,	Ego-resiliency	is	to	develop	muscle	of	mind.	
As	muscle	of	body	improve	the	immune	system	of	body,	
the	 muscle	 of	 mind	 prevent	 getting	 sick	 frequently.	
Although	it	is	told	that	the	load	that	muscle	of	mind	can	
stand	can	be	 increased	by	 training,	precedence	 studies	
which	 have	 Ego-resiliency	 of	 middle-age	 woman	 as	
variable	are	much	less	than	studies	about	children,	and	
adolescent.	 Hence	 there	 is	 limitation	 of	 precedence	
studies	 to	 comparative	 analyze	 this	 research	 with	
precedence	studies.
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ABSTRACT

This	 study	 aimed	 to	 develop	 and	 apply	 a	 pregnancy	 and	 childbirth	 program	 for	 healthy	 pregnancy	 and	
childbirth	to	pregnant	women	of	advanced	maternal	age	and	determine	its	effects.	This	study	was	conducted	
in	119	women	aged	≥30	years	who	were	12-32	weeks	pregnant	and	volunteered	 in	 the	program	for	five	
weeks	from	January	to	February	2015.	A	survey	was	conducted	to	collect	data	concerning	the	participants’	
health	status,	prepartum	care	compliance,	and	pregnancy-related	stress	in	pretest	and	posttest;	the	data	were	
analyzed	using	an	SPSS/WIN	23.0	program.	The	participants	were	aged	35.2	years	on	average	and	scored	
statistically	significantly	high	for	prepartum	care	compliance	(3.68-3.80).	The	score	for	pregnancy-related	
stress	decreased	from	2.63	to	2.49.	As	for	prepartum	care	compliance,	their	participation	in	the	program	had	
statistically	significant	effects	on	regular	medical	examination,	iron	supplement	intake,	moderate	exercise,	
and	adjuvant	methods	in	preparation	for	delivery.	On	the	basis	of	these	results,	it	is	necessary	to	continuously	
develop	and	run	a	customized	program	that	can	help	pregnant	women	of	advanced	maternal	age	prepare	for	
any	change	and	risk	based	on	age.
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INTRODUCTION

In	 South	 Korea,	 recently,	 the	 raised	 level	 of	
education	 and	wider	 participation	 in	 public	 affairs	 has	
caused	women	to	get	married	for	the	first	time	in	older	
age,	 and	 the	 development	 of	 medical	 technology	 has	
increased	 the	 number	 of	 pregnant	 women	 aged	 ≥35	
years1.	In	South	Korea,	the	number	of	pregnant	women	
of	 advanced	 maternal	 age	 increased	 remarkably	 from	
9.4%	in	2004	to	21.6%	in	20142,3.	The	age	of	a	pregnant	
woman	 is	 one	 of	 the	 most	 important	 variables	 that	
affect	the	post-delivery	results;	older	maternal	age	may	
increase	pregnancy	accompanied	by	chronic	conditions,	
such	 as	 hypertension	 and	 diabetes,	 health	 problems,	
such	 as	 gestational	 hypertension,	 gestational	 diabetes,	

placenta	 disease,	 preterm	 birth,	 and	 premature	 rupture	
of	 membranes,	 and	 congenital	 anomalies,	 including	
chromosomal	 abnormalities4,5.	Younger	 age	 of	 women	
for	 marriage	 and	 childbirth	 can	 decrease	 high-risk	
pregnancy	or	delivery;	however,	since	the	increase	in	the	
number	of	 pregnant	women	of	 advanced	maternal	 age	
is	globally	a	social	trend,	a	customized	intervention	for	
pregnant	women	of	advanced	maternal	age	is	expected	
to	 help	 them	 have	 healthy	 pregnancy	 and	 childbirth.	
Research	on	the	needs	of	pregnant	women	of	advanced	
maternal	 age	 for	 prepartum	 education	 found	 that	
pregnant	women	aged	<35	years	were	more	 interested	
in	 ‘medication	 bath	 during	 pregnancy	 and	 congenital	
anomaly	test’,	whereas	those	aged	≥35	years	were	much	
interested	 in	 ‘how	 to	cope	with	 risk	 symptoms	 related	
to	 pregnancy	 and	 if	 possible	 health	 problems	 during	
pregnancy	 and	 risk	 symptoms	 related	 to	 pregnancy	
might	affect	pregnancy’6,7.

Hospitals,	 health	 centers,	 midwifery	 centers,	 and	
post-partum	 care	 centers	 ran	many	 different	 education	
programs	for	pregnant	women,	which	were	effective	in	
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helping	 them	 get	 more	 knowledge	 and	 become	 more	
self-confident	and	more	active	in	delivery8.

However,	 most	 of	 the	 education	 programs	 aimed	
to	give	 information	due	 to	 limited	 time	and	 space	and	
lecture-based	education.

It	 is	 therefore	 necessary	 to	 develop	 a	 program	
that	 can	 deal	 with	 postpartum	 depression	 by	 giving	
information	about	pregnancy	and	delivery	for	pregnant	
women	 of	 advanced	 maternal	 age	 to	 form	 a	 support	
group	and	detect	high-risk	pregnant	women.	Information	
about	 pregnancy	 and	 delivery	 needs	 to	 deal	 with	
pregnancy	 in	 relation	 to	 gestational	 age,	 how	 to	 cope	
with	risk	symptoms	related	to	pregnancy,	possible	health	
problems	during	pregnancy,	and	health	care	for	healthy	
pregnancy	and	delivery9.	Education	programs	for	giving	
information	 to	 pregnant	women	 of	 advanced	maternal	
age	need	to	provide	chances	to	form	support	groups	in	
which	women	who	are	at	a	similar	phase	of	pregnancy	
and	are	of	similar	age	can	share	experiences,	ideas,	and	
information	 about	 the	 puerperal	 period	 after	 delivery,	
neonatal	care,	and	childrearing10.	It	is	necessary	to	detect	
and	manage	pregnant	women	of	advanced	maternal	age	
possibly	 at	 high	 risk	 with	 the	 objective	 of	 preventing	
high-risk	 pregnancy	 and	 delivery.	 So	 they	 need	 to	
cope	 with	 a	 risk	 situation	 by	 obtaining	 knowledge	
about	 risk	 symptoms	 and	 by	 making	 self-care	 and	 to	
reduce	possible	postpartum	problems	by	accepting	and	
preparing	 for	 changes	 and	 risks	 caused	 by	 pregnancy	
on	 the	basis	of	age11.	 It	 is	necessary	 to	assist	pregnant	
women	of	advanced	maternal	age	to	become	proud	and	
healthy	mothers,	not	to	be	withdrawn	due	to	age,	through	
special	care	from	the	course	of	pregnancy	in	pursuit	of	
healthy	delivery12.

This	 study	 aimed	 to	 apply	 the	 ”GOLD	 MOM	
HAPPY	 CLASS”	 program	 for	 healthy	 pregnancy	 and	
delivery	 to	pregnant	women	of	advanced	maternal	age	
and	determine	its	effects,	taking	into	account	information	
about	pregnancy	and	delivery,	as	needed	by	the	women,	
and	their	educational	needs.

MATERIALS AND METHOD

Research Design:	This	study	has	a	single-group,	pretest-
posttest	design	to	develop	and	apply	the	“GOLD	MOM	
HAPPY	 CLASS”	 program	 for	 healthy	 pregnancy	 and	
delivery	to	women	of	advanced	maternal	age	who	were	
12-32	weeks	pregnant	and	test	its	effects.

Research Subjects and data collection:	Women	aged	
≥30	 years	 who	 were	 12-32	 weeks	 pregnant	 and	 used	
health	centers	and	postpartum	care	centers	in	S	City	and	
who	met	the	conditions	for	the	“GOLD	MOM	HAPPY	
CLASS”	 program	 were	 asked	 to	 receive	 education	
and	make	an	application	via	 internet.	20	women	could	
participate	in	a	session,	and	up	to	25	applications	were	
accepted,	 taking	 into	 account	 those	 who	 applied	 but	
would	 not	 participate.	 Research	 was	 organized	 and	
conducted	 to	 determine	 the	 effects	 of	 this	 program	
before	 running	 it,	 and	 the	 participants	 in	 the	 “GOLD	
MOM	 HAPPY	 CLASS”	 program	 took	 pretest	 based	
on	the	written	consent	after	they	were	given	one-to-one	
explanation	 in	 advance	 of	 education	 at	 the	 first	week,	
and	they	took	posttest	at	the	fourth	week	when	education	
was	finished.	121	women	who	were	≥12	weeks	pregnant	
took	 the	 pretest	 and	 92	 took	 the	 posttest;	 with	 the	
exception	 of	 3	 insincere	 questionnaires,	 119	 copies	 in	
the	pretest	and	92	in	the	posttest	were	finally	analyzed.	

Research Instruments:	The	instrument	was	composed	
of	 7	 items	 concerning	 the	 socio-demographic	
characteristics,	 7	 concerning	 general	 health	 status,	
20	 concerning	 prepartum	 care	 compliance,	 and	 26	
concerning	pregnancy-related	stress.

 (1) Prepartum care compliance:	 This	 means	 care	
performed	by	pregnant	women	from	fertilization	
until	 before	 delivery;	 they	 are	 given	 medical	
care,	counseling,	and	education,	including	health	
assessment,	 in	 pursuit	 of	 stability	 and	 health	 of	
the	mother	 and	 the	 fetus	 so	 that	 they	 can	 adapt	
themselves	 to	 the	 course	 of	 pregnancy	 and	 face	
delivery	 naturally	without	 fear9.	 In	 this	 study,	 it	
refers	 to	 the	 measurement	 using	 the	 adaptation	
of	 the	 prepartum	 care	 compliance	 inventory	
developed	by	Cha	(1999)	on	the	basis	of	literature	
review.	As	for	its	reliability,	Cronbach’s	α	=	.96.

 (2) Pregnancy-related stress:	This	 is	 stress	 related	
to	 anxiety,	 fear,	 concerns,	 worry,	 displeasure,	
and	 pressure	 that	 a	 pregnant	 woman	 feels	 in	
relation	to	 the	fetus,	herself,	and	her	spouse	due	
to	 physiological,	 psychological,	 and	 physical	
changes	 caused	 by	 pregnancy.	 The	 inventory	
developed	by	Ahn	 (1984)	 to	measure	prepartum	
stress	for	primigravidas	is	composed	of	26	items:	9	
concerning	stress	related	to	the	baby,	6	concerning	
stress	 related	 to	 the	 spouse,	 and	 11	 concerning	
stress	 related	 to	 the	pregnant	woman.	Each	 item	
is	rated	in	a	five-point	scale―1	Not	worry	at	all,	
2	Almost	no	worry,	3	Worry	sometimes,	4	Worry	
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frequently,	 and	 5	 Worry	 all	 the	 time―and	 the	
total	score	is	26-130,	with	a	higher	score	meaning	
a	 higher	 level	 of	 perceived	 stress.	 As	 for	 its	
reliability,	Cronbach’s	α	=	.84.

“GOLD MOM HAPPY CLASS” program 
composition:	 The	 “GOLD	 MOM	 HAPPY	 CLASS”	
program	was	run	for	pregnant	women	and	their	couples	in	
a	total	of	5	sessions(Gold	Mom’s	pregnancy,	Health	care	
for	healthy	mother	and	baby,	Do	I	visit	a	doctor?,	Good	
postpartum	care	for	Gold	Mom	,	To	overcome	postpartum	
depression	together	with	Dad)	two	hours	per	session

Data analysis:	The	collected	data	were	computationally	
processed	by	using	an	SPSS	Win	20.0	program

FINDINGS

Participants’ general characteristics:	 As	 for	 the	
socio-demographic	 characteristics	 of	 the	 participants	
in	 “GOLD	 MOM	 HAPPY	 CLASS”,	 they	 were	 aged	
35.20±2.41	years	on	average	(31-44).	The	mean	age	at	
the	 time	of	marriage	was	32.38±2.96	years:	<30	years	
for	18	women	(15.1%),	30-34	years	for	75	(63.0%),	35-
39	 years	 for	 24	 (20.2%),	 and	 ≥40	 years	 for	 2	 (1.7%).	
71	(59.7%)	were	university	graduates;	24	(20.2%)	were	
employed,	 and	 59	 (49.6%)	 quit	 their	 job	 after	 getting	
pregnant.	108	(92.3%)	lived	with	their	husband	alone,	5	
(4.3%)	with	their	parents-in-law,	and	3	(2.6%)	with	their	
parents.	59	earned	3-5	million	won	a	month		[Table	1].

Table 1: Participants’ socio-demographic characteristics

Variable Characteristics N % Mean ± SD

Age	(yrs)
31~34 55 46.2

35.20	±	2.4135~39 56 47.1
≥40 8 6.7

Age	at	time	of	marriage

24~29 18 15.1

32.38	±	2.96
30~34 75 63.0
35~39 24 20.2
≥40 2 1.7

Education

High	school 7 5.9
College 19 16.0
University 71 59.7

Graduate	School 22 18.5

Occupational	status
Employed 24 20.2
Unemployed 36 30.3

Quit	after	getting	pregnant 59 49.6

Job	area

Personal	business 3 4.0
Service 13 17.3
Teaching 12 16.0

Clerical	work 29 38.7
Other 18 24.0

Family	composition

Couple 108 92.3
Couple	&	parents-in-law 5 4.3

Couple	&	parents 3 2.6
Other 1 0.9

Monthly	income	(million	
won)

1-<3 31 27.0
3-<5 59 51.3
5-<7 18 15.7
≥7 7 6.1

Participants’ health-related characteristics: As	for	the	participants’	usual	health	status,	56	(47.1%)	were	at	the	
average	level,	53	(44.5%)	were	healthy,	5.9%	were	very	healthy,	and	2.5%	were	unhealthy.	Compared	with	others,	
41.2%	were	healthy,	46.2%	were	at	the	average	level,	and	8	(6.7%)	were	unhealthy	[Table	2].	
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Table 2: Participants’ health-related characteristics

Variable Characteristics N % Mean±SD

Usual	health	status

Very	healthy 7 5.9
Healthy 53 44.5
Average 56 47.1
Unhealthy 3 2.5

Health	status	compared	
with	others

Very	unhealthy 7 5.9
Healthy 49 41.2
Average 55 46.2
Unhealthy 8 6.7

Gestational	age 22.78±5.70

Prepartum	education Yes 46 38.7
No 73 61.3

Postpartum	care	education Yes 12 10.1
No 107 89.9

Morning	sickness Yes 97 81.5
No 22 18.5

Health	problem	during	
pregnancy

Yes 37 31.4
No 81 68.6

Prepartum care compliance and pregnancy-related stress after participation in “GOLD MOM HAPPY 
CLASS: They	scored	statistically	significantly	higher	for	prepartum	care	compliance	after	participating	in	the	four-week	
“GOLD	MOM	HAPPY	CLASS”	program	(3.80),	as	compared	with	before	 the	participation	(3.68)	(t=-1.995,	p=.048).	
They	scored	 lower	 for	pregnancy-related	stress	after	participating	 in	 the	program	(2.49),	 as	compared	with	before	 the	
participation	(2.63)	(t=2.275,	p=.025)	[Table	3].

Table 3: Comparison of prepartum care compliance and pregnancy-related stress between before and after program

Variable N Mean ± SD t p

Prepartum	care	compliance
Before 119 3.68	±	.51

-1.995 .048
After 92 3.80	±	.41

Pregnancy-related	stress Before 119 2.63	±	.52 2.275 .025
After 92 2.49	±	.46

Comparison of prepartum care compliance:	 As	 for	 prepartum	 care	 compliance,	 they	 scored	 statistically	
significantly	higher	for	“I	take	a	regular	examination	in	hospital”	after	participating	in	the	“GOLD	MOM	HAPPY	
CLASS”	program	(4.68),	compared	with	before	participation	(4.92)	(p=.001),	for	“I	take	iron	supplement”	(4.05	and	
4.40,	respectively)	(p=.023),	for	“I	do	moderate	exercise”	(3.25	and	3.54,	respectively)	(p=.014),	for	“I	learn	adjuvant	
methods	(respiration	and	gymnastics)	in	preparation	for	delivery”	(2.65	and	3.91,	respectively)	(p=.001)	[Table	4].

Table 4: Comparison of prepartum care compliance (N = 199)

Item Before After t pMD ± SD MD ± SD
1.	I	take	a	regular	examination	in	hospital. 4.68	.68 4.92	.29 -3.396 .001

2.	I	read	books	about	pregnancy	and	delivery. 3.83	.85 3.89	.68 -.576 .566
3.	I	listen	to	experiences	in	pregnancy	and	delivery. 3.69	.89 3.75	.71 -.503 .616

4.	I	have	a	balanced	diet	of	good	nutrition. 3.43	.80 3.49	.68 -.633 .528
5.	I	drink	water	frequently	and	eat	vegetables	and	fruits	to	

prevent	constipation. 3.79	.88 3.96	.76 -1.630 .106
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Conted…

6.	I	take	iron	supplement. 4.05	1.35 4.40	.89 -2.299 .023
7.	I	do	moderate	exercise. 3.25	1.02 3.54	.80 -2.491 .014
8.	I	take	a	rest	frequently. 4.05	.82 4.05	.72 -.091 .927
9.	I	avoid	a	long	ride. 3.90	.99 3.91	.80 -.091 .927

10.	I	have	a	sufficient	sleep	at	night. 3.72	.99 3.70	.89 .157 .875
11.	I	bathe	my	private	part	frequently. 3.33	1.05 3.33	.93 -.027 .979

12.	I	go	out	for	a	change	when	I	feel	depressed	or	sad. 3.61	.89 3.70	.71 -.902 .369
13.	I	avoid	alcohol	intake	and	smoking. 4.24	1.55 4.24	1.40 -.027 .979

14.	I	take	no	medication	without	a	doctor’s	prescription. 4.29	1.46 4.56	1.05 -1.606 .111
15.	I	do	breast	care	for	the	purpose	of	breast-feeding.	 2.47	1.21 2.55	.96 -.633 .528

16.	I	imagine	my	baby	to	be	born. 3.90	.89 3.86	.77 .333 .740
17.	I	secure	my	baby’s	cloth	and	items. 3.15	1.12 3.34	1.04 -1.259 .210

18.	I	try	to	get	information	by	reading	books	about	childcare. 3.78	.76 3.80	.65 -.212 .833
19.	I	learn	adjuvant	methods	(respiration	and	gymnastics)	in	

preparation	for	delivery. 2.65	1.04 3.09	1.00 -3.311 .001

20.	I	spend	much	time	with	my	husband. 3.78	1.00 3.91	.76 -1.268 .207

CONCLUSION

This	study	applied	a	program	for	healthy	pregnancy	
and	delivery	to	pregnant	women	aged	≥30	years,	taking	
into	account	information	about	pregnancy	and	delivery,	
as	needed	by	 the	women,	 and	 their	 educational	needs.	
The	“GOLD	MOM	HAPPY	CLASS”	program	 for	 the	
pregnant	women	of	advanced	maternal	age	was	effective	
in	improving	prepartum	care	compliance	and	in	reducing	
pregnancy-related	stress.	It	is	necessary	to	continuously	
develop	 and	 run	 a	 customized	 program	 that	 can	 help	
pregnant	women	of	advanced	maternal	age	prepare	for	
any	change	and	risk	based	on	age.
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ABSTRACT

This	study	was	conducted	to	analyze	the	health-related	quality	of	life(QoL)	of	community-dwelling	elderly	
individuals	 in	Korea	by	measuring	their	mood	status	and	disease	morbidity	status.	Subjects	 included	the	
elderly	using	a	program	conducted	by	2	places	of	the	elderly	welfare	centers	in	Chungbuk.	The	data	was	
collected	 from	 178	 the	 elderly	 by	 structural	 questionnaire	 between	March	 and	April,	 2016.	 Data	 were	
analyzed	using	SPSS	18.0.	The	result	showed	that	there	was	significant	difference	of	the	mood	status	and	
QoL	 according	 to	 disease	 status.	And	 there	were	 positive	 correlation	 between	 vigor	 of	 the	mood	 status	
and	physical	function	(r=.154,	p<.05),	bodily	pain	(r=.209,	p<.01),	general	health	(r=.401,	p<.001),	vitality	
(r=.512,	p<.001),	and	mental	health	(r=.412,	p<.001)	among	the	QoL	(r=.320,	p<.05).	On	the	other	hand,	
the	correlation	between	tension,	depression,	anger,	fatigue,	and	confusion	among	the	mood	status	and	the	
QoL	was	strong	negative.	Therefore,	programs	and	comprehensive	nursing	interventions	that	enhance	mood	
status	should	be	implemented	and	promoted	to	increase	the	quality	of	life	of	the	elderly.
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INTRODUCTION

With	 advances	 in	 medicine	 and	 an	 enhanced	
standard	of	living	increasing	the	human	lifespan,	Korea	
is	 on	 the	 brink	 of	 becoming	 an	 aged	 society,	with	 the	
elderly	 population	 accounting	 for	 12.7%	 of	 the	 total	
Korean	 population.	 In	 2026,	 Korea	 is	 projected	 to	
become	a	super-aged	society,	with	the	elderly	population	
soaring	 to	 comprise	 20.8%	 of	 the	 entire	 population.		
Late	adulthood	is	a	period	during	which	all	physical	and	
social	 activities	decline.	Such	changes	 in	physical	 and	
social	 activities	 result	 in	 psychological	 changes,	 often	
lowering	mood	status1.

According	 to	 the	 2014	 National	 Elderly	 Survey,	
77.9%	of	the	Korean	elderly	population	reported	some	
kind	 of	 pain,	 with	 most	 respondents	 having	 two	 or	
more	 types	 of	 pain,	 and	 93.3%	 of	 the	Korean	 elderly	
population	 reported	 difficulty	 in	 carrying	 out	 daily	
routines	due	to	pain2.	Furthermore,	89.2%	of	the	elderly	

were	found	to	have	a	chronic	disease;	hypertension	had	
the	 highest	 prevalence	 (56.7%),	 followed	 by	 arthritis	
(33.4%)	 and	 diabetes	 (22.6%).	 Pain	 is	 an	 important	
indicator	of	health.	In	the	elderly,	pain	often	progresses	
to	become	chronic,	that	is	then	accompanied	by	reduced	
physical	 functions,	 sleep	 disorders,	 depression,	 and	
reduced	 sociability,	 ultimately	 lowering	 the	 quality	 of	
life	 in	these	individuals3.	Loss	of	physical	functions	in	
late	 adulthood	 is	 a	 critical	 factor	 that	 undermines	 the	
ability	to	maintain	daily	routines.

The	loss	of	physical	functions	in	late	adulthood—a	
normal	response	to	aging—increases	the	prevalence	of	
diseases,	and	 the	presence	of	chronic	diseases	coupled	
with	 loneliness	 leads	 elderly	 individuals	 to	 perceive	
their	health	condition	to	be	poor4.	Furthermore,	declines	
in	 health,	 social	 isolation,	 and	 reduced	 financial	
capacity	in	late	adulthood	act	as	stress	factors,	inducing	
depression	 in	 many	 among	 the	 elderly	 population;	 in	
fact,	 an	 association	 has	 been	 found	 between	 disease	
morbidity	 status	 and	 mood	 status	 in	 late	 adulthood.		
When	 depression	 is	 aggravated	 in	 the	 elderly	 as	 a	
result	of	stressors	such	as	diminished	physical	strength,	
psychological	 weakness,	 and	 deaths	 of	 close	 friends	
and	 family,	 some	 individuals	 even	 resort	 to	 suicide.	
Korea	 was	 ranked	 number	 one	 among	 Organization	
for	 Economic	 Cooperation	 and	Development	 (OECD)	
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countries	 in	 2014	 for	 suicide	 rates	 among	 the	 elderly,	
and	cause	of	death	statistics	reported	that	79.7	persons	
per	population	of	100,000	adults	aged	65	or	older	and	
109.6	persons	per	population	of	100,000	adult	aged	75	
years	or	older	committed	suicide5.

Meanwhile,	 the	 extended	 late	 adulthood	 has	
resulted	 in	 the	 direction	 of	 significant	 interest	 toward	
increasing	the	quality	of	 life	and	efforts	 to	 improve	an	
individual’s	 life	status	have	focused	interest	on	health-
related	 quality	 of	 life.	Health-related	 quality	 of	 life	 is	
the	 perceived	 quality	 of	 an	 individual’s	 life	 in	 terms	
of	 health	 that	 is	 associated	 with	 the	 individual’s	 life	
purpose,	expectations,	standards,	and	fields	of	 interest;	
it	 refers	 to	 the	 subjective	 quality	 of	 life,	 such	 as	 an	
individual’s	health	status	and	perception	of	physical	or	
mental	health6.

	 	 	 	 	Quality	of	 life	 (QoL)	 is	directly	 related	 to	 the	
achievement	of	happiness	and	one’s	life	goals	and	is	also	
a	highly	important	concept	in	understanding	successful	
lives	 of	 elderly	 individuals,	 which	 have	 attracted	
continuous	research	attention	from	multiple	dimensions.	
Some	 of	 these	 topics	 have	 included:	 measurement	 of	
quality	of	life	of	the	elderly	and	identification	of	factors	
related	 to	 quality	 of	 life	 and	 survey	of	 the	 association	
among	 factors7.	 The	 broad	 range	 of	 these	 studies	
indicates	 that	quality	of	 life	 in	 late	 adulthood	must	be	
understood	 by	 encompassing	 psychological,	 physical,	
and	 social	 aspects.	 In	 this	 context,	 there	 have	 been	
suggestions	pointing	to	the	need	to	measure	the	level	of	
quality	of	life	of	the	elderly	in	consideration	of	disease	
morbidity	status	 (physical	aspect)	and	perceived	mood	
status	(psychological	aspect).

					Hence,	the	present	study	measured	mood	status	
and	morbidity	 status	 of	 diseases	with	 high	 prevalence	
among	 the	 Korean	 elderly	 population	 and	 that	 of	
cancer,	which	 is	 a	 leading	 cause	 of	 death,	 to	measure	
the	health-related	quality	of	life	of	community-dwelling	
elderly	individuals.	Through	these	findings,	the	present	
study	 sought	 to	 contribute	 to	 health	 management	 and	
the	 development	 of	 education	 programs	 to	 ultimately	
enhance	the	health-related	quality	of	life	of	the	elderly	
and	to	assist	elderly	individuals	to	sustain	a	happy	life	
throughout	the	aging	process.

MATERIALS AND METHOD

Subjects	 included	 the	 elderly	 using	 a	 program	
conducted	by	2	places	of	 the	 elderly	welfare	 centers	 in	
Chungbuk.	The	study’s	purpose,	and	the	rights	to	voluntary	
participation	and	confidentiality	were	explained	 to	each	

subject	 prior	 to	 participation.	A	 total	 of	 178	 completed	
a	questionnaire	survey	between	March	and	April,	2016.	
This	study	used	the	Korean-POMS-B	that	was	translated	
in	 Korean	 	 by	Yeun	 &	 Shin-Park8	 and	 the	 SF-36	 was	
translated	 in	Korean	by	Han	et	al.9.	 	The	collected	data	
were	analyzed	with	the	SPSS	18.0	program.

Ethical Considerations:	 The	 study	 was	 approved	 by	
the	Institutional	Review	Board	at	a	University	(IRB	No.	
1280038).

FINDINGS

General Characteristics and Disease Status: Table	1	
presents	the	general	characteristics	and	disease	status	of	
the	subjects.	The	percentage	of	female	was	52.2%	and	
67.4%	were	60	 to	74	years.	68.0%	of	 the	subjects	had	
religion,	with	respect	to	the	housemate	of	the	subjects,	
57.9%	were	 spouse.	With	 regard	 to	 the	 disease	 status	
of	 the	subjects,	52.2%	were	hypertension,	43.8%	were	
arthritis	and	37.6%	were	diabetes	mellitus.

Table 1: General Characteristics and Disease Status
n = 178

Categories n %
General Characteristics

Gender Male 85 47.8
Female 93 52.2

Age(years) 65-74 120 67.4
≤75 58 32.6

Religion Yes 121 68.0
No 57 32.0

Education >High	school 98 55.1
≤High	school 80 44.9

Housemate
Spouse 103 57.9

Spouseless 35 19.7
Alone 40 22.5

Disease	status
Hypertension

Yes 93 52.2
No 85 47.8

Diabetes	mellitus Yes 67 37.6
No 111 62.4

Malignant	tumor Yes 39 21.9
No 139 78.1

Arthritis
Yes 78 43.8
No 100 56.2

Mood Status and Quality of Life:	The	level	of	mood	
status	and	QoL	in	the	elderly	is	presented	in	Table	2.	The	
results	show	that	the	total	mood	disturbance	score	was	
12.2	and	in	the	score	of	QoL,	the	social	functioning	was	
the	highest	at	81.3.
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 Table 2: Mood Status and Quality of Life n = 178

Categories Mean SD Min. Max.

Mood	Status

Total	mood	disturbance	score 12.2 18.0 -19 76
Tension 4.2 4.3 0 19

Depression 3.2 4.2 0 17
Anger 3.7 3.7 0 13
Vigor 8.2 5.2 0 19
Fatigue 4.2 3.2 0 19

Confusion 5.9 3.0 0 15

Quality	of	
Life

Physical 	 funct ion 61.0 26.5 4.5 100.0	
Role	limitation-Physical 73.3 27.5 0.0 100.0	

Bodily	pain 69.2 26.5 0.0 100.0	
General	health 56.3 18.2 0.0 100.0	

Vitality 55.2 20.1 0.0 100.0	
Social	function 81.3 22.2 11.5 100.0	

Role	limitation-Emotional 80.1 25.7 0.0 100.0	
Mental	health 68.3 18.8 14.0 100.0	

Differences in the Mood Status and Quality of Life according to Disease status:	Table	3	shows	the	difference	
in	 the	mood	 status	 and	QoL	according	 to	disease	 status	of	 the	 subjects.	There	were	 significant	difference	 in	 the	
mood	status	according	to	malignant	tumor	and	arthritis.	In	the	malignant	tumor,	there	were	significant	differences	
in	the	anger,	fatigue,	and	confusion.	There	were	significant	difference	in	the	tension	depression,	anger,	fatigue,	and	
confusion	according	to	arthritis.

There	were	significant	difference	in	the	QoL	according	to	hypertension,	malignant	tumor	and	arthritis.	There	
were	 significant	differences	 in	 the	physical	 functioning	according	 to	hypertension.	 In	 the	malignant	 tumor,	 there	
were	significant	differences	in	 the	mental	health.	There	were	significant	differences	in	 the	physical	function,	role	
limitation-physical,	bodily	pain,	general	health,	vitality,	social	function,	role	limitation-emotional,	and	mental	health	
according	to	arthritis.

Table 3: Differences in the Mood Status and Quality of Life according to Disease status

Categories Hypertension Diabetes mellitus Malignant tumor Arthritis
Yes No Yes No Yes No Yes No

Mood
Status

Tension M(SD) 4.12(4.77) 4.15(3.72) 4.01(4.11) 4.12(4.11) 6.52(3.25) 4.02(4.12) 5.34(5.02) 3.34(3.21)
t(p) 0.167(.847) 0.005(.972) 1.808(.061) 3.067(.002)**

Depression M(SD) 4.00(5.00) 3.12(3.32) 4.31(4.42) 3.02(4.00) 6.12(4.24) 3.21(4.12) 4.92(4.76) 2.54(3.46)
t(p) 0.946(.328) 1.245(.167) 1.952(.042) 3.065(.002)**

Anger M(SD) 3.62(3.99) 3.21(3.42) 4.12(4.01) 3.25(3.21) 7.01(3.67) 3.23(3.32) 5.35(4.10) 2.54(2.89)
t(p) 0.448(.645) 0.854(.376) 2.935(.003)** 4.601(<.001)***

Vigor M(SD) 8.23(5.12) 7.23(5.03) 8.07(5.52) 7.99(5.04) 5.11(3.24) 8.01(5.21) 7.31(4.24) 8.34(5.24)
t(p) 1.114(.251) 0.811(.401) -1.632(.100) -1.343(.167)

Fatigue M(SD) 4.12(4.32) 3.01(3.11) 4.53(4.99) 3.52(3.23) 7.57(3.41) 3.43(3.45) 5.43(4.21) 2.45(3.11)
t(p) 1.022(.297) 1.514(.120) 3.001(.002)** 4.211(<.001)***

Confusion M(SD) 5.72(3.32) 5.25(2.86) 6.01(3.24) 5.26(3.01) 8.87(3.12) 5.54(3.11) 7.43(3.11) 4.32(2.12)
t(p) 0.003(.972) 0.367(.676) 2.967(.002)** 6.334(<.001)***

Quality	
of
Life

Physical
function

M(SD) 59.22(26.32) 69.01(22.25) 65.77(23.01) 63.12(25.72) 60.21(23.65) 63.26(25.07) 51.45(24.33) 73.00(21.48)
t(p) -2.276(.021)* 0.512(.556) -0.421(.660) -5.432(<.001)***

Role	
limitation-
Physical

M(SD) 72.01(30.45) 76.92(26.22) 71.43(28.91) 75.23(28.54) 71.23(35.02) 74.31(28.17) 63.10(30.02) 82.38(24.72)

t(p) -1.003(.301) -0.666(.472) -0.300(.732) -4.128(<.001)***

Bodily	
pain

M(SD) 67.72(28.54) 73.10(28.00) 69.19(25.11) 70.59(29.56) 58.13(30.56) 71.06(28.21) 54.46(26.22) 81.64(24.23)
t(p) -1.056(.244) -0.224(.776) -1.301(.178) -6.221(<.001)***

General	
health

M(SD) 55.23(19.94) 58.56(18.78) 55.21(22.10) 57.41(18.35) 50.99(20.93) 57.14(19.27) 51.34(18.14) 60.74(19.39)
t(p) -0.840(.321) -0.566(.521) -0.921(.343) -2.824(.004)**

Vitality M(SD) 56.01(23.72) 56.53(19.51) 58.67(24.12) 55.27(20.94) 48.41(22.50) 56.37(21.57) 46.46(20.31) 63.22(20.01)
t(p) -0.132(.861) 0.741(.422) -1.107(.240) -4.799(<.001)***

Social	
function

M(SD) 80.21(25.12) 84.79(20.01) 82.23(23.62) 82.32(23.24) 74.76(18.51) 82.89(23.54) 75.00(25.71) 87.61(20.01)
t(p) -1.141(.222) -0.024(.960) -0.995(.311) -3.201(.002)**

Role	
limitation-
Emotional

M(SD) 80.34(28.76) 82.00(24.32) 78.01(31.21) 82.14(25.07) 66.43(27.12) 82.14(26.45) 71.21(31.74) 88.23(19.67)

t(p) -0.320(.702) -0.799(.407) -1.687(.073) -3.799(<.001)	***

Mental	
health

M(SD) 70.35(20.57) 68.32(18.71) 69.01(18.23) 69.52(20.21) 52.12(20.43) 70.54(19.13) 61.01(20.76) 75.36(16.52)
t(p) 0.562(.521) -0.157(.812) -2.756(.005)** -4.452(<.001)***

*	p<0.05,	**	p<0.01,	***	p<0.001
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Correlation between the mood status and QoL:	The	correlation	between	the	mood	status	and	QoL	in	the	elderly	
is	presented	in	Table	4.	The	correlation	between	tension,	depression,	anger,	fatigue,	and	confusion	among	the	mood	
status	 and	 physical	 function,	 role	 limitation-physical,	 bodily	 pain,	 general	 health,	 vitality,	 Social	 function,	 role	
limitation-emotional,	 and	mental	health	 among	 the	QoL	was	 strong	negative.	On	 the	other	hand,	 the	 correlation	
between	vigor	 of	 the	mood	 status	 and	 physical	 function,	 bodily	 pain,	 general	 health,	 vitality,	 and	mental	 health	
among	the	QoL	was	positive.

Table 4: The correlation between the mood status and Quality of Life

Categories
Mood states

Tension Depression Anger Vigor Fatigue Confusion

Quality	
of	Life

Physical	function
-	.332 -	.310 -	.420 .154 -	.421 -	.421
<.001*** <.001*** <.001*** .028* <.001*** <.001***

Role	limitation-
Physical

-	.282 -	.221 -	.332 .076 -	.401 -	.412
<.001*** <.001*** <.001*** .181 <.001*** <.001***

Bodily	pain
-	.201 -	.201 -	.412 .209 -	.399 -	.402

<.001(***) <.001*** <.001*** .007** <.001*** <.001***

General	health
-	.250 -	.267 -	.267 .401 -	.321 -	.397
<.001*** <.001*** .001** <.001*** <.001*** <.001***

Vitality
-	.344 -	.399 -	.312 .512 -	.414 -	.501
<.001*** <.001*** <.001*** <.001*** <.001*** <.001***

Social	function
-	.287 -	.321 -	.399 .121 -	.421 -	.312
<.001*** <.001*** <.001*** .058 <.001*** <.001***

Role	limitation-
Emotional

-	.323 -	.329 -	.497 .087 -	.512 -	.401
<.001*** <.001*** <.001*** .128 <.001*** <.001***

Mental	health
-	.446 -	.441 -	.501 .412 -	.412 -	.597
<.001*** <.001*** <.001*** <.001*** <.001*** <.001***

*	p<0.05,	**	p<0.01,	***	p<0.001

DISCUSSION

For	 mood	 status,	 vigor	 was	 shown	 to	 have	 the	
highest	 score	 and	 depression	 the	 lowest	 score,	 which	
was	 in	 line	with	 the	 findings	 of	Kim	 [10].	Quality	 of	
life	was	low	overall;	out	of	100,	vigor	received	a	score	
of	 55.23,	 general	 health	 56.,	 physical	 function	 61.01,	
and	 mental	 health	 68.23.	 These	 findings	 were	 similar	
to	 those	 of	 Oh1,	 indicating	 that	 although	 the	 average	
human	 lifespan	 has	 increased,	 the	 actual	 quality	 of	
life	remains	 low.	Quality	of	 life	 is	an	intrinsic	concept	
in	which	physical,	mental,	and	social	experiences	play	
independent	 roles	 in	 an	 individual,	 and	 it	 refers	 to	 the	
perceived	 state	 of	 wellbeing.	 Quality	 of	 life	 in	 late	
adulthood	is	directly	connected	to	one’s	happiness	and	
accomplishment	 of	 life	 goals,	 and	 it	 represents	 one’s	
internal	 sense	 of	 satisfaction	 attained	 by	 fulfilling	
personal	 needs	 and	 through	 positive	 efforts	 to	 adapt	

to	 the	surrounding	environment2.	Quality	of	 life	 in	 the	
elderly	could	be	enhanced	 through	active	participation	
in	 social	activities	as	 individuals	 increasingly	perceive	
the	 shortening	 of	 their	 remaining	 years	 of	 life	 as	 they	
age.	 Hence,	 specific	 nursing	 intervention	 strategies,	
such	 as	 volunteering	 and	 leisure	 programs,	 should	 be	
implemented	 to	 further	promote	 social	 involvement	of	
elderly	individuals	to	enhance	the	quality	of	life	of	the	
Korean	elderly	population.

We	analyzed	disease	morbidity	status-specific	mood	
status	and	found	a	significant	difference	in	mood	status	
in	 individuals	 with	 malignant	 tumors	 and	 those	 with	
arthritis.	Patients	who	had	a	malignant	tumor	had	high	
degrees	of	anger,	fatigue,	and	confusion,	and	those	with	
arthritis	had	high	degrees	of	anxiety,	depression,	anger,	
fatigue,	and	confusion.	There	were	significant	differences	
in	 quality	 of	 life	 in	 individuals	 with	 hypertension,	
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malignant	 tumors,	 and	 arthritis.	 Individuals	 with	
hypertension	had	low	physical	function,	and	those	with	
malignant	 tumors	 had	 low	 mental	 health;	 individuals	
with	 arthritis	 had	 low	 scores	 in	 all	 sub-dimensions	 of	
quality	of	life.

Such	findings	are	supported	by	the	studies11.	Despite	
high	 prevalence,	 diabetes	 and	 hypertension	 were	 not	
associated	with	significant	differences	in	mood	status	and	
quality	of	life,	presumably	due	to	the	fact	that	advances	
in	 drugs	 and	 promotion	 of	 healthcare	 education	 have	
resulted	in	good	management	of	these	diseases.	However,	
drugs	 only	 offer	 palliative	 symptomatic	 treatment	 for	
arthritis	 because	 the	 disease	 continuously	 degenerate	
bones	and	joints,	which	may	have	resulted	in	a	significant	
difference	in	the	overall	dimensions	of	quality	of	life	and	
mood	status	 in	 the	elderly.	Although	malignant	 tumors	
are	not	highly	prevalent,	their	occurrence	is	on	the	rise;	
in	fact,	according	to	cause	of	death	statistics	in	2014	for	
adults	aged	65	or	older,	malignant	tumor	was	shown	as	
the	leading	cause	of	death3.	Significant	attention	should	
be	 directed	 to	 malignant	 tumors	 and	 arthritis	 because	
they	 have	 substantial	 influence	 on	 one’s	 wellbeing,	
thereby	on	mood	status	and	quality	of	life.	Mood	refers	
to	a	strong	emotion	aroused	by	one’s	recent	experiences,	
including	physical	changes,	subjects,	and	environment,	
and	 continuous	 disease	 management	 is	 required	 to	
enhance	 one’s	 mood.	 Thus,	 nurses	 should	 undertake	
regular	visiting	healthcare	services	to	reinforce	education	
and	 counseling	 regarding	 dietary	 treatment,	 exercise,	
and	drug	management	for	regular	follow-up	care.

Mood	status	had	a	strong	negative	correlation	with	
quality	 of	 life,	 where	 higher	mood	 status	 scores	were	
associated	 with	 lower	 quality	 of	 life,	 and	 vice	 versa.	
This	 result	 is	 similar	 to	 the	 findings	 of	 Park12,	 who	
suggested	 that	 the	mental	 health	 of	 the	 elderly	 affects	
their	perceived	quality	of	 life.	 In	order	 to	 increase	 the	
quality	 of	 life	 of	 the	 elderly,	 their	mental	 health	must	
be	 improved	 through	counseling	or	 therapy.	As	 shown	
here,	the	sub-dimensions	of	mood	status	and	quality	of	
life	have	mutual	effects	on	one	another,	where	increasing	
one	 also	 increases	 others,	 showing	 that	 diverse	 mood	
statuses	experienced	by	the	elderly	can	have	considerable	
influences	 in	 all	 dimensions	 of	 their	 quality	 of	 life.	
Therefore,	 programs	 that	 enhance	mood	 status	 should	
be	implemented	and	promoted	to	increase	the	quality	of	
life	of	 the	 elderly.	To	 this	 end,	 factors	 associated	with	
quality	 of	 life	 and	 mood	 status	 should	 be	 considered	

and	 social	 exchange	 programs	 and	 exercise	 programs	
should	be	provided	 to	promote	 the	social	and	physical	
wellbeing	of	the	elderly.	Furthermore,	a	comprehensive	
nursing	intervention	to	enhance	mood	status	should	be	
researched	 and	 implemented	 to	 increase	 the	quality	of	
life	of	the	elderly.
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ABSTRACT

This	study	was	conducted	to	analyze	the	effectiveness	of	the	educational	program	on	the	knowledge	and	
efficacy	of	self-care	during	pregnancy. This	quasi-experimental	design,	conducted	a	pre-test	and	post-test	
was	used.	The	subjects	of	this	study	recruited	45	mothers	for	convenience	sampling	in	Multicultural	Family	
Support	Center	of	D	and	C	city.	The	study	began	April,	2017.	Data	were	collected	from	45	participants,	43	
data	were	analyzed	except	 two	unfaithful	data.	Data	were	analyzed	using	SPSS	18.0.	The	result	showed	
that	the	knowledge	and	efficacy	of	self	-	care	during	pregnancy	was	statistically	significant	before	and	after	
education.	The	knowledge	level	of	self	-	care	was	2.74	before	education	and	3.04	after	education	(t=-2.799,	
p=.008).	The	 self	 -	 efficacy	 of	 self	 -	 care	 improved	 from	2.79	 before	 education	 to	 3.08	 after	 education	
(t=-5.375,	p<.001).	And	there	was	positive	correlation	of	 the	knowledge	and	efficacy	of	self-care	during	
pregnancy (r=.798,	p<.001).	This	means	that	higher	the	level	of	the	knowledge	of	self-care	during	pregnancy	
increase	 to	more	 the	 level	of	 the	efficacy	of	 self-care.	Practical	 education	programs	 for	 self-care	during	
pregnancy	should	be	developed	and	applied	to	married	immigrant	women.
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INTRODUCTION

The	number	of	female	marriage	immigrants	in	South	
Korea	as	of	2016	is	152,374,	which	represents	an	increase	
of	0.51%	from	2015,	and	most	of	these	women	are	from	
China,	 the	 Philippines,	 Vietnam,	 and	 Cambodia1.	 The	
number	of	female	marriage	immigrants	from	Southeast	
Asia	 is	 increasing	 because	 the	 number	 of	 unmarried	
Korean	men	 has	 increased	 and	Koreans	 have	 become	
more	open	 to	 international	marriage.	Although	smaller	
than	the	number	of	marriage	immigrants	from	China,	the	
number	of	women	arriving	as	marriage	immigrants	from	
Southeast	Asia	has	been	rapidly	increasing	recently.

Moving	 from	 a	 home	 country	 to	 an	 unfamiliar	
country	for	the	purpose	of	marriage	is	a	dramatic	change	
and	a	significant	incident	in	an	individual’s	life.	Despite	

being	 members	 of	 the	 same	 broader	 Asian	 culture,	
Korea	 and	 Southeast	 Asian	 countries	 have	 different	
cultures,	 languages,	 and	 customs,	 which	 cause	 the	
female	 marriage	 immigrants	 to	 encounter	 numerous	
obstacles	and	hardships	in	everyday	life.	In	addition,	the	
period	between	 the	marriage	 immigration	 and	 the	first	
pregnancy	has	been	found	to	be	less	than	one	year	in	most	
of	the	immigrant	women2.	As	these	women	experience	
pregnancy,	which	is	a	major	event	in	life,	even	prior	to	
adaptation	to	Korean	culture,	they	undergo	accumulated	
stress	 in	addition	to	 the	 loneliness	and	difficulties	 they	
encounter	 as	 “outsiders”	 in	 Korean	 society,	 as	 well	
as	 changes	 in	 the	 body,	 emotions,	 and	 social	 roles.	
Moreover,	their	lack	of	knowledge	regarding	pregnancy	
and	childbirth,	the	apathy	and	insufficient	support	they	
receive	 from	 their	 new	 families,	 economic	difficulties,	
and	 longing	 for	 their	 families	 in	 their	 home	 countries	
cause	the	marriage	immigrants	to	experience	more	stress	
than	Korean	women3.

Special	 attention	 should	 be	 paid	 to	 the	 marriage	
immigrants,	 because	 they	 generally	 do	 not	 receive	
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regular	 prenatal	 care	 owing	 to	 their	 insufficient	
knowledge	 and	 preparation	 in	 relation	 to	 pregnancy.	
Although	appropriate	prenatal	management	is	necessary	
for	healthy	childbirth,	the	female	marriage	immigrants,	
who	have	difficulties	in	acquiring	Korean	nationality,	are	
unlikely	 to	 receive	 the	benefits	 of	 the	National	Health	
Insurance,	and	they	have	limited	information	regarding	
utilization	of	health	care	institutions.	In	addition,	many	
of	 the	marriage	 immigrants	 fail	 to	 receive	 appropriate	
prenatal	management	because	they	reside	in	rural	regions	
where	 the	 access	 to	 healthcare	 services	 is	 poor,	 and	
they	 experience	 barriers	 such	 as	 economic	 difficulties,	
resulting	in	a	rate	of	high-risk	pregnancy	higher	than	that	
among	the	general	population	of	pregnant	women4.

Previous	 studies	 have	 shown	 that	 the	 rate	 of	 an	
infertility	if	11.4%	among	female	marriage	immigrants,	
that	 14.8%	 or	 20.2%	 of	 them	 have	 experienced	 an	
artificial	abortion5,	and	that	18.1%	of	them	are	completely	
unaware	 of	 contraception	 and	 have	 no	 appropriate	
information	source.

The	 puerperal	 period,	 referring	 to	 the	 period	
between	six	to	eight	postnatal	weeks,	is	a	life	transition	
period	during	which	physical	and	psychosocial	changes	
occur	and	the	maternal	role	is	accorded.	This	period	is	
critical	to	the	restoration	of	health	to	the	progestational	
state6.	About	one	year	is	generally	needed	for	a	period	to	
recover	her	health	and	to	restore	the	necessary	strength	
to	 tolerate	 the	 next	 childbirth,	 and	 a	minimum	 period	
of	 two	 years,	 not	 a	 maximum	 period	 of	 two	 years	 is	
recommended7.	However,	 it	has	been	 reported	 that	 the	
marriage	 immigrants	 become	 pregnant	 with	 a	 second	
baby	 within	 an	 average	 of	 1.2	 years	 after	 the	 first	
childbirth8,	indicating	that	the	second	pregnancy	occurs	
prior	to	the	end	of	the	maximum	recommended	period	of	
recovery	for	the	next	childbirth.

An	 important	 role	 of	 birth	 control	 is	 to	 promote	
women’s	health	by	controlling	the	time	of	pregnancy	or	
childbirth	or	 by	delaying	or	 avoiding	pregnancy	when	
pregnancy	 may	 adversely	 affect	 health9.	 A	 series	 of	
pregnancies	 without	 birth	 control	 following	 childbirth	
may	 cause	 problems,	 such	 as	 insufficient	 maternal	
nutrition,	postnatal	hormone	imbalance,	increased	birth	
rate	 of	 premature	 infants	 or	 low	 birth	 weight	 infants,	
and	 fetal	growth	 retardation	and	neonatal	death.	Other	
concerns	 may	 include	 the	 additional	 burden	 on	 the	
maternal	role	in	parenting	owing	to	the	childbirth	after	
unintended	pregnancy,	as	well	as	the	social	and	economic	
burdens10.

However,	 the	 rate	 of	 birth	 control	 practice	 among	
the	female	marriage	immigrants	was	found	to	be	31.7%,	
which	was	 lower	 than	 that	 among	 the	Korean	married	
women11.	 In	 addition,	 a	 survey	 regarding	 the	 demand	
for	women’s	health	education	showed	that	the	education	
demand	is	high	in	the	areas	of	sex	in	marriage,	pregnancy,	
childbirth,	 menstruation,	 and	 contraception,	 indicating	
that	there	is	a	high	demand	for	birth	control12.

Female	 marriage	 immigrants	 have	 a	 high	 risk	 of	
psychological	 unadjustment,	 because	 they	 undergo	
many	 hardships	 as	 they	 experience	 pregnancy	 and	
childbirth	 even	 before	 adaptation	 to	 the	 new	 country.	
Since	the	health	and	quality	of	life	of	the	female	marriage	
immigrants	are	directly	linked	to	the	health	and	welfare	
of	all	members	of	multicultural	 families,	 including	 the	
children	and	husbands,	these	issues	should	be	assessed	
with	a	long-term	and	macroscopic	view.	In	the	present	
study,	 education	 regarding	 pregnancy	 and	 childbirth	
was	 provided	 to	 the	 female	marriage	 immigrants,	 and	
the	effect	of	 the	education	was	evaluated	in	relation	to	
their	knowledge	about	pregnancy,	prenatal	and	postnatal	
periods,	 and	 the	 efficacy	 of	 self-nursing	 in	 order	 to	
provide	fundamental	data	required	for	the	development	
of	a	relevant	educational	program.

METHOD

Instruments: In	 this	 study,	 a	 scale	 was	 developed	
and	 partially	 modified	 to	 measure	 the	 knowledge	 and	
efficacy	of	self-care	during	pregnancy.The	Cronbach’s	α	
was	0.908	and	0.916	respectively.

Sample and Data collection: This	quasi-experimental	
design,	 conducted	 a	 pre-test	 and	 post-test	 was	 used.	
The	 subjects	 of	 this	 study	 recruited	 45	 mothers	 for	
convenience	sampling	in	Multicultural	Family	Support	
Center	 of	 D	 and	 C	 city.	 During	 the	 pregnancy,	 the	
education	 program	 on	 the	 knowledge	 and	 efficacy	 of	
self	-	care	was	revised	and	the	training	was	carried	out	
for	 2	 hours,	 for	 a	 total	 of	 4	 weeks.	 The	 study	 began	
April,	 2017.	Data	were	 collected	 from	 45	 participants	
who	 understood	 the	 purpose	 of	 the	 study	 and	 agreed	
to	participate	 in	 the	study	before	 the	training	program.	
Table	1	 shows	 the	content	of	 the	 training	program.	43	
data	were	analyzed	except	two	unfaithful	data.
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Table 1: Overview of the educational program

Session Time (min) Contents &learning activities

1stsession
Pregnancy	management 120

 z Symptoms	of	pregnancy

 z Precautions	by	gestational	age

 z Precautions	during	pregnancy:	diet,	rest,	activities,	exercises

2ndsession
Delivery	preparation	&
postpartum	management

120
 z Preparations	of	delivery

 z Postpartum	self	care:	nutrition,	bathing,	exercise,	perineal	
care,	sexual	activities	signs	for	visiting	hospitals	etc.

3rdsession
Gymnastics 120

 z Pregnancy	women	gymnastics

 z Postpartum	gymnastics	(demonstration	&	practice)

4thsession
After	delivery	management 120

 z Postpartum	depression

 z Contraception	methods

Statistical Analysis: The	collected	data	were	analyzed	
by	 the	 SPSS	 18.0.	 The	 general	 characteristics	 of	 the	
subjects	 were	 analyzed	 by	 frequency	 analysis.	 Paired	
t-tests	 were	 conducted	 to	 test	 the	 effectiveness	 of	 the	
educational	program	on	the	knowledge	and	efficacy	of	
self-care	during	pregnancy.	The	internal	consistency	of	
the	 measurement	 tools	 was	 assured	 using	 Cronbach’s	
α	 and	 Pearson	 correlation	 coefficients	were	 calculated	
to	 identify	 the	 relationship	 between	 knowledge	 and	
efficacy	of	self-care	during	pregnancy.

Ethical considerations: When	 the	 subject	 explained	
the	 purpose	 of	 the	 study	 and	 decided	 to	 participate	
in	 the	 study,	 he	 or	 she	 received	 prior	 consent.	 The	
subjects	explained	that	at	any	stage	they	had	the	right	to	
refuse	or	withdraw	from	the	study.	The	anonymity	and	
confidentiality	of	the	subjects	were	guaranteed.

FINDINGS

General Characteristics: The	 general	 characteristics	
of	 the	 subjects	 are	 shown	 in	 Table	 2.	 Age	 was	 the	
highest	in	the	20s	with	76.7%,	followed	by	20.9%	in	the	
30s.	 Nationality	 was	 53.5%	 in	 Vietnam,	 27.9%	 in	 the	
Philippines	and	16.3%	 in	China.	The	 residual	period	 in	
Korea	was	86.4%	within	5	years.	The	education	level	of	
the	subjects	was	46.5%	in	high	school,	27.9%	in	middle	
school,	23.3%	in	more	than	college	and	30.2%	in	religion.

Table 2: General Characteristics
n = 43

Characteristics Categories n (%)

Age(yr)
20~29
30~39
<40

33(76.7)
	9(20.9)
	1(	2.3)

Conted…

Homeland
China
Vietnam
Philippine

7(16.3)
23(53.5)
12(27.9)
	1(	2,3)

Residual	
period(yr)

1~5
>5

13(30.2)
30(69.8)

Educational	level

Elementary
Middle	school
High	school

More	than	college

		1(	2.3)
12(27.9)
20(46.5)
10(23.3)

Religion

Christians
Catholics
Buddhists
Others

No	religion

	6(14.0)
	9(20.9)
13(30.2)
	3(	7.0)
12(27.9)

Children

None
One	
Two
Three

18(41.9)
15(34.9)
	9(20.9)
	1(	2.3)

The effectiveness of the educational program on the 
knowledge and efficacy of self-care during pregnancy: 
The	 effectiveness	 of	 the	 educational	 program	 on	 the	
knowledge	 and	 efficacy	 of	 self-care	 during	 pregnancy	
is	presented	in	Table	3.	The	knowledge	and	efficacy	of	
self	-	care	during	pregnancy	was	statistically	significant	
before	 and	 after	 education.	 The	 knowledge	 level	 of	
self	 -	 care	 was	 2.74	 before	 education	 and	 3.04	 after	
education	(t=-2.799,	p=.080).	The	self	-	efficacy	of	self	
-	care	improved	from	2.79	before	education	to	3.08	after	
education	(t=-5.375,	p<.001).
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Table 3: The effectiveness of the educational program on the knowledge and efficacy of self-care during pregnancy
n = 43 

Variables Before education
(M ± SD)

After education
(M ± SD t p

Knowledge	of	self-care
Efficacy	of	self-care

2.74±0.62
2.78±0.40

3.04±0.44
3.08±0.37

-2.799
-5.375

.008**
.000***

**	p<.01,	***	p<.001

Correlation between the knowledge and efficacy of 
self-care during pregnancy: The	 correlation	 between	
the	knowledge	and	efficacy	of	self-care	during	pregnancy 
is	presented	in	Table	4.	The	result	showed	that	there	was	
positive	 correlation	 of	 the	 knowledge	 and	 efficacy	 of	
self-care	during	pregnancy (r=.798,	p<.001).	This	means	
that	higher	the	level	of	the	knowledge	of	self-care	during	
pregnancy	increase	to	more	the	level	of	the	efficacy	of	
self-care.

Table 4: The correlation between the knowledge and 
efficacy of self-care during pregnancy

Variables Knowledge 
of self-care

Efficacy of 
self-care

Knowledge of self-care
Efficacy of self-care

1
.798(.000)*** 1

***	p<.001

DISCUSSION

This	 study	 was	 conducted	 to	 evaluate	 the	 effects	 of	
an	educational	program	including	knowledge	and	efficacy	
of	 self-car	 during	 pregnancy	 among	marriage	 immigrant	
women,	 and	 to	 ultimately	 promote	 effective	 adaptation.	
When	 the	 general	 characteristics	 of	 the	 subjects	 were	
examined,	most	of	them	were	Vietnamese	with	23	subjects.	
This	is	similar	to	the	study	reported	by	Vietnamese	women	
among	the	married	immigrant	women	in	Korea8. The	level	
of	education	 is	mostly	middle	school	and	high	school,	
which	is	similar	to	other	studies13.

After	 the	 educational	 program	 intervention,	 the	
knowledge	and	efficacy	of	self-care	during	pregnancy	in	
marriage	 immigrant	 women	 significantly	 increased.	 Our	
results	are	consistent	with	the	significant	increase	in	self-
care	 knowledge	 and	 efficacy	 during	 pregnancy	 when	
married	 immigrant	 women	 completed	 an	 educational	
program	for	self-care	of	pregnancy	and	childbirth14.

There	 are	 not	 many	 studies	 on	 the	 effects	 of	
applying	 pregnancy-related	 education	 programs	 to	

marriage	immigrant	women	living	in	Korea.	As	a	result	
of	 examining	 the	 effects	 of	 the	 pregnancy	 educational	
program	on	 the	general	 female	population,	 knowledge	
about	pregnancy	and	self-care	behaviors	was	significantly	
increased15.	The	majority	of	married	migrant	women	is	
pregnant	without	basic	knowledge	of	pregnancy	and	is	
in	 high-risk	 pregnancy	because	 of	 lack	 of	 information	
and	family	care	during	pregnancy.

Therefore,	 the	 health	 care	 of	 women	 during	
pregnancy	 and	 childbirth	 has	 become	 an	 important	
issue16.	Safe	prenatal	and	postnatal	care	and	pregnancy	are	
prerequisites	for	health	promotion	and	successful	rearing.	
Not	only	is	it	important	in	itself,	it	can	also	be	a	driving	
force	 for	marriage	 immigrant	women	 to	 lead	 a	 healthy	
life.	 Therefore,	 it	 is	 necessary	 to	 develop	 and	 apply	 a	
variety	of	educational	programs	for	pregnant	women	and	
postpartum	 care	 that	 married	 immigrant	 women	 need,	
even	if	the	method	and	duration	of	education	are	different.	
In	 addition,	websites	 provided	by	 local	 public	 agencies	
for	 marriage	 immigrant	 women	 should	 provide	 health	
information,	including	information	about	pregnancy	and	
childbirth	 care.	 Health	 information	 should	 be	 provided	
that	 takes	 into	 account	 the	 actual	 circumstances,	 such	
as	 those	 required	 by	 marriage	 immigrant	 women,	 and	
standards	 should	 be	 prepared	 for	 these	 websites17.
Marriage	immigrant	women	generally	appear	to	be	better	
involved	in	health	promotion	behavior	when	marriage	is	
at	a	high	level	of	education.	

On	 the	 other	 hand,	 knowledge	 about	 self-care	
showed	 a	 positive	 correlation	 with	 efficacy	 during	
pregnancy.	 This	 is	 similar	 to	 previous	 studies	 that	
reported	 a	 significant	 correlation	 between	 self-care	
knowledge	and	efficacy18.

Therefore,	 it	 is	 necessary	 to	 provide	 an	 effective	
educational	program	to	increase	the	knowledge	and	self-
efficacy	 of	 marriage	 immigrant	 women.	 In	 particular,	
marriage	 immigrant	 women	 experience	 pregnancy	
and	postpartum	care	at	 the	same	time	as	marriage,	but	
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they	do	not	receive	adequate	help	from	various	support	
structures,	 because	 they	 are	 having	 difficulty	 when	
using	medical	 institutions,	so	active	support	 is	needed.	
Appropriate	education	and	support	for	pregnancy	should	
be	 considered	 because	 it	 can	 adapt	 to	 physical	 and	
emotional	aspects	as	well	as	adapting	to	pregnancy	and	
disease	prevention19.

The	study	used	an	educational	program	developed	
on	the	basis	of	the	needs	of	marriage	immigrant	women.	
Therefore,	it	is	necessary	to	study	repeatedly	to	improve	
the	educational	effect.	In	addition,	the	program	level	is	
not	 differentiated	 according	 to	 the	 education	 level	 of	
the	 marriage	 immigrant	 women,	 and	 it	 is	 impossible	
to	generalize	 it	because	 it	 is	a	study	 that	examines	 the	
educational	 effect	 by	 only	 a	 single	 group	 without	 a	
control	group.
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ABSTRACT

Background/Objectives: The	intention	of	this	study	was	to	verify	anti-fatigue	and	anti-inflammatory	effects	
of	tip	and	upper	sections	of	velvet	antler	(VA)	in	mice	and	cells.

Method/Statistical analysis:	VA	was	divided	 into	 tip	 (VA-Tip)	 and	upper	 (VA-Upper)	 sections.	Forced	
swimming	test	was	performed	to	examine	the	effect	on	muscle	endurance	improving	and	blood	lactic	acid	
reducing	 in	 ICR	mice.	 In	 addition,	 nitric	 oxide	 (NO),	 inducible	 nitric-oxide	 synthase	 gene	 (iNOS)	 and	
cyclooxygenase-2	gene	(COX-2)	levels	were	examined	in	RAW	264.7	cells.

Findings:	In	the	forced	swimming	test,	the	effect	of	the	velvet	antler	was	seen	in	the	increased	swimming	
times.	VA-Tip	 group	 swam	 for	 approximately	 320%	 longer	 as	 compared	 to	 the	 saline	 group	 (p<0.001).	
Blood	lactic	acid	levels	in	VA-Upper	group	demonstrated	a	significant	reduce	in	comparison	with	the	control	
group	(p<0.05).	Because	of	treatment	of	VA	extracts,	nitric	oxide	production	was	significantly	decreased	and	
iNOS	and	COX-2	gene	expressions	were	also	inhibited	significantly	in	LPS-effectuated	RAW	264.7	cells.

Improvements/Applications:	Velvet	antler	extracts,	not	only	tip	section	but	also	upper	section,	may	have	
anti-fatigue	and	anti-inflammatory	effect.
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INTRODUCTION

Fatigue	 is	a	universal	phenomenon	experienced	 in	
human	 life.	 Fatigue	 is	 a	 warning	 symptom	 before	 the	
onset	of	a	disease	and	is	a	symptom	of	local	or	systemic	
awakening	due	to	complex	interactions	of	physiological,	
psychological	and	environmental	 factors.	 In	particular,	
physical	 fatigue	 is	 a	 local	 phenomenon	 that	 occurs	 in	
contracted	 muscles1.	 Physical	 exhaustion	 decreases	
physical	performance	and	muscular	endurance.	Physical	
fatigue,	 muscle	 fatigue,	 was	 previously	 thought	 to	
occur	 by	 the	 accumulation	 of	 lactic	 acid2.	 However,	
recent	 findings	 suggest	 that	 various	 factors	 including	
inflammatory	 response	 and	 oxidative	 stress	 have	 been	
involved	in	the	complex	processes	of	muscle	fatigue3,4,5.

Physical	 fatigue	 is	 made	 more	 severe	 by	 intense	
physical	exercise.	Muscle	fatigue,	induced	by	repetitive	
movements	 or	 excessive	 activity,	 can	 cause	 minor	
damage	 to	muscles,	 joints,	 blood	 vessels,	 nerves,	 etc.,	
resulting	 in	 local	 inflammatory	 reactions.	 Excessive	
inflammatory	reactions	are	able	to	slow	regeneration	of	
damaged	 tissue,	destroy	 the	normal	muscle	 tissue,	and	
lead	to	fibromyalgia,	or	chronic	myopathy6.	So	it	would	
be	 important	 to	decrease	 the	 inflammatory	 response	 in	
recovery	of	muscle	fatigue.

Velvet	 antler	 (VA),	 the	 cartilaginous	 antler	 in	 a	
non-calcified	growth	stage	of	 the	Cervidae	 family,	has	
been	 used	 in	 traditional	 Korean	medicines	 and	 health	
supplement	 for	 a	 long	 time7.	 The	 major	 components	
of	VA	are	 lipids,	proteins,	carbides,	minerals	and	 trace	
elements,	and	it	 is	known	that	antler	expresses	various	
physiological	 activities	 due	 to	 these	 components8.	The	
studies	 on	 the	 physiological	 function	 of	 the	 VA	 have	
been	 reported	 containing	 such	 as	 immunity	 increasing	
function,	protein	synthesis	promoting	action,	endocrine	
function	 improving	 action,	 hematopoietic	 action,	
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analgesic	 action,	 cholesterol	 lowering	 action,	 liver	
function	improving	action,	growth	promotion	action	and	
diabetes	treatment9.

Globally,	VA	is	produced	about	1000	tons	per	year.	
Korea	 is	 the	 world’s	 largest	 consumer	 of	VA	 because	
they	 consume	 about	 700-800	 tons	 per	 year10,11.	 VA	 is	
usually	divided	into	base,	middle,	upper	and	tip	section	
in	Korea.	The	contents	of	Mn,	Cu,	Fe,	crude	protein	and	
crude	 fat	 increase	 upward	 from	 base	 to	 tip,	 while	 the	
contents	of	collagen,	Ca,	ash,	P,	Mg	and	Zn	decrease12. 
Tip	and	upper	sections	of	VA	are	 traded	at	high	prices	
and	more	 used	 compared	 to	 the	 rest	 sections	 because	
there	are	rich	in	nutrients.	Also,	the	price	of	tip	sections	
of	 VA	 is	 twice	 as	 expensive	 as	 upper	 sections13.	 In	
spite	of	 these	differences,	which	parts	of	VA	are	more	
suitable	 for	 increasing	 muscular	 endurance	 and	 anti-
inflammatory	effect	had	not	been	clarified.	The	objective	
of	 the	 present	 study	was	 to	 compare	 tip	 sections	with	
upper	sections	of	VA	about	muscle	endurance	improving	
and	anti-inflammatory	effects.

MATERIALS AND METHOD

Materials:	VA,	 acquired	 from	 Elk	 deer	 70	 days	 after	
casting,	was	offered	by	the	National	Institute	of	Animal	
Science.	VA	was	 divided	 into	 tip	 (VA-Tip)	 and	 upper	
(VA-Upper)	 sections	as	 shown	 in	figure	1.	Tip	 section	
is	defined	as	top	5	cm	of	the	main	and	second	branch	of	
VA.	Upper	section	is	defined	as	top	5~15	cm	of	the	main	
and	second	branch	of	VA.	Each	section	was	sliced	with	
a	bone	slicer,	freeze-dried.	The	dried	VA	was	boiled	with	
1,500	ml	distilled	water	for	180	minutes	in	the	extractor.	
The	water	extracts	were	filtered	with	a	paper	filter	and		
concentrated	using	a	rotary	evaporator.	The	VA	extracts	
were	lyophilized	by	using	freeze	dryer.	The	yield	rate	of	
the	tip	sections	(VA-Tip)	were	3.8	%,	and	upper	sections	
(VA-Upper)	were	3.4%.

Figure 1: Sections of velvet antler

Animals: 5	weeks	old	ICR	male	mice	were	purchased	
from	 Samtako	 (Osan,	 Korea)	 and	 experiment	 were	
carried	out	after	5	days	of	adaptation	in	a	temperature	of	
21	±	1.5	℃,	dampness	of	40-60%,	darkness	of	12	hours	
light	 /	 dark	 cycle.	 Experimental	 animals	were	 divided	
into	 three	groups:	Control	 (saline	administration),	VA-
Tip	(100	mg/kg	of	water-extract	of	Korean	velvet	antler`s	
tip),	VA-Upper	(100	mg/kg	of	water-extract	of	Korean	
velvet	 antler`s	 upper	 section).	 10	 mice	 were	 assigned	
to	each	group.	The	antler`s	water	extracts	or	saline	was	
orally	administered	to	the	experimental	animals	of	each	
group	once	 a	day	 in	 the	 same	amount	of	 0.2	ml	 for	 4	
weeks.	Animal	test	was	performed	with	the	permission	
of	 the	 Commission	 for	Animal	 Tests	 at	 the	 Semyung	
university	(smecae	16-06-03).

Forced swimming test: On	the	last	day	of	the	extracts	
treatment	 period,	 we	 removed	 the	 feed	 to	 make	mice	
as	 fasted	 state.	After	 16	 hours,	 the	 swimming	 ability	
of	 mice	 was	 tested.	 Prior	 to	 swimming,	 the	 animals	
were	 placed	 in	 an	 acrylic	 plastic	water	 bath	 (45	 x	 25	
x	 30	 cm)	 filled	with	water	 at	 24-26	 °C	 (height	 6	 cm,	
1%	 surfactant	 added)	 to	 remove	 oil	 in	 the	 hair	 for	 2	
minutes.	By	modifying	 the	method	 of	Moriura	 et	 al14,	
1	 g	 of	 Stainless	 Steel	 Standards	was	 hung	 on	 the	 tail	
of	 the	mice.	The	mice	were	 then	placed	 in	 a	 5000	ml	
glass	 beaker	 (Diameter	 170	 Ø	 mm,	 Height	 270	 mm)	
containing	about	90%	of	water	at	24-26	°C	and	forced	
to	swim.	The	burnout	was	judged	as	if	the	mouse	did	not	
float	to	the	surface	for	7	seconds	in	water.

Blood lactic acid levels: At	 the	 termination	 of	 the	
forced	swimming	test,	mice	were	sacrificed	by	cervical	
dislocation.	 For	 the	 check	 of	 lactic	 acid,	 blood	 was	
drawn	from	heart	of	mice.	The	serum	was	disjoined	by	
centrifugation	at	2900	 rpm	at	4°C	 for	15	minutes.	The	
lactic	 acid	 content	 in	 serum	 was	 measured	 by	 lactate	
kits	(Roche,	Basel,	Swizerland)	and	Cobas	Integra	800	
(Roche,	Basel,	Swizerland).

Cell Culture: RAW	264.7,	mouse	macrophage	cell	line,	
was	 bought	 in	 the	ATCC	 (Rockville,	 MD,	 USA)	 and	
maintained	using	DMEM	(Welgene,	Gyeongsan,	South	
Korea)	 including	 10%	 v/v	 fetal	 bovine	 serum	 (heat-
inactivated,	Welgene,	Gyeongsan,	South	Korea)	and	100	
U/ml	 penicillin-streptomycin	 (Welgene,	 Gyeongsan,	
South	Korea)	in	an	incubator	filled	with	a	humidified	air	
containing	5%	CO2,	at	37°C.

Cytotoxicity: The	 cytotoxicity	 was	 tested	 by	 MTT	
(Calbiochem,	San	Diego,	CA,	USA)	assay.	We	put	RAW	
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264.7	in	a	96-well	plate	in	a	consistency	of	10000	cells/
well	 and	 it	was	 incubated	 for	 18	hours.	The	next	 day,	
the	medium	was	changed	to	DMEM	without	FBS.	The	
following	day,	0	(phosphate-buffered	saline,	PBS	only),	
10,	50,	and	100	μg/ml	of	VA-Tip	and	VA-Upper	extracts	
were	 treated	 and	 incubated	 for	 18	 hours.	 The	 MTT	
was	added	and	incubated	for	3	hours.	We	dissolved	the	
formazan	 crystals,	made	 in	 the	 normally	metabolizing	
cells,	 with	 180	 μl	 DMSO	 (Bio	 basic,	 Markham,	 ON,	
Canada)	and	the	absorbance	at	595	nm	was	checked	by	a	
Synergy	2	microplate	ELISA	reader	(BioTek,	Winooski,	
VT,	USA).

No Assay:	 Nitric	 oxide	 levels,	 induced	 by	
lipopolysaccharides	 (LPS,	 Sigma-Aldrich,	 St.	 Louis,	
MO,	USA)	in	the	culture	medium,	were	checked	by	the	
Griess	 reaction.	 In	 brief,	we	 put	RAW	264.7	 in	 a	 96-
well	plate	in	a	consistency	of	10000	cells/well	and	it	was	
incubated	for	18	hours.	The	next	day,	the	medium	was	
changed	 to	 DMEM	 without	 FBS.	 The	 following	 day,	
Blank	(phosphate-buffered	saline,	PBS	only),	0	(100	ng/
ml	LPS	only),	10,	50	and	100	μg/ml	of	VA-Tip	and	VA-
Upper	extracts	with	LPS	were	treated	and	incubated	for	
18	hours.	The	next	day,	0.1	ml	of	culture	supernatants	
from	each	samples	were	mingled	with	the	equal	amount	

of	the	Griess	reagent.	Absorbance	levels	were	checked	at	
560	nm	using	a	microplate	ELISA	reader.

Realtime PCR:	RAW	264.7	was	put	in	100	mm	culture	
dishes	(5.0	×	105	cells/well)	and	incubated	18	hours.	The	
next	day,	 the	medium	was	changed	to	DMEM	without	
FBS.	After	18	hours,	the	cells	were	treated	with	100	μg/
ml	of	VA-Tip	and	VA-Upper	extracts	and	incubated	for	
18	hours.	We	took	out	total	RNAs	using	RNeasy	kit.	Then	
we	synthesized	cDNA	from	mRNA	using	QuantiTect	RT	
kit.	We	excuted	real	time	PCR	technique	with	QuantiTect	
SYBR	 Green	 PCR	 kit.	 An	 initial	 denaturation	 of	 10	
minutes	at	94°C	was	followed	by	cycles	of	10	seconds	
at	94°C,	15	seconds	at	58°C,	20	seconds	at	72°C.	Post-
amplification	 dissociation	 protocol	 was	 performed	 to	
evaluate	primer	specificity	and	product	uniformity	for	30	
minutes.	During	this	step,	products	were	slowly	heated	
up	to	95°C	and	non-specific	products	were	not	detected.	
The	primer	sequences	are	shown	in	Table	1.	We	analyzed	
gene	expression	using	Rotor-Gene	Q.	Gene	expression	
levels	were	estimated	based	on	the	comparative	ΔΔ	CT	
method	 according	 to	 the	 manufacturer’s	 protocol.	All	
kits	 and	 analyzing	 machine	 were	 purchased	 from	 the	
Qiagen	(Valencia,	CA,	USA).

Table 1: Primer Sequences

Sequence, 5’ to 3’
mRNA Forward Reverse
iNOS
COX-2
GAPDH

CTGCAGCACTTGGATCAGGAACCTG
TTGAAGACCAGGAGTACCGC

GCCATTTGCAGTGGCAAAGTGG

GGGAGTAGCCTGTGTGCACCTGGAA
GGTACAGTCCCATGACATCG

GATGGGCTTCCCGTTGATGACAAGC

Statistical Analysis:	 All	 in	 vitro	 experiments	 were	
performed	 with	 triplicate	 independent	 samples.	 The	
results	were	recorded	as	mean	±	SE.	One-way	ANOVA	
was	executed	for	statistical	analysis	(GraphPad	prism	ver.	
6).		P-values	of	under	0.05	(p	<	0.05)	mean	significant	
differences.

RESULTS AND DISCUSSION

Effects on the prolongation of swimming times in 
weight-loaded mice:	 To	 assess	 anti-muscle	 fatigue	
effect	 of	 velvet	 antler,	 forced	 swimming	 test,	 as	 one	of	
the	 pathological	 model	 of	 fatigue,	 were	 performed.	As	
shown	 in	figure	2,	 the	swimming	 time	was	69.9	±	15.8	
seconds	in	the	control	group,	223.7	±	36.1	seconds	in	the	
VA-Tip	group,	and	133.3	±	18.6	seconds	in	the	VA-Upper	
group.	Compared	with	the	control	group,	the	swimming	

time	was	 increased	 by	 320%	 in	 the	VA-Tip	 group	 and	
190%	in	 the	VA-Upper	group.	Generally,	 the	prolonged	
swimming	 times	mean	muscle	 endurance	 enhancement	
by	anti-muscle	fatigue	effect.	It	was	identified	that	there	
was	a	significant	muscle	endurance	enhancement	effect	in	
the	VA	treated	group	comparison	with	the	control	group.

Figure 2
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Figure 2:	Effects	of	velvet	antler	on	the	prolongation	of	
swimming	 time	 in	weight-loaded	mice.	Control,	Group	
of	saline	administered;	VA-Tip,	Group	of	velvet	antler	tip	
section	100	mg/kg/day	administered;	VA-Upper,	Group	of	
velvet	antler	upper	section	100	mg/kg/day	administered.	
10	 mice	 were	 assigned	 to	 each	 group.	 The	 data	 were	
recorded	as	mean	±	SE	(••,	p<0.01;	•••,	p<0.001).

Effects on the blood lactic acid level in weight-
loaded swimming mice:	Lactic	acid	 (LA)	was	one	of	
the	biomarkers	that	reflect	fatigue	after	exercise.	LA,	a	
terminal	 metabolite	 of	 anaerobic	 glycolysis	 generated	
by	the	reduction	of	pyruvate,	increases	during	intensive	
exercise.	Acidification	caused	by	the	increase	of	LA	in	
muscle	and	blood	leads	to	a	disturbance	in	the	function	
of	mitochondria,	which	 obstructs	 the	 body`s	 ability	 to	
produce	energy	and	the	contraction	of	muscles,	in	the	end	
induction	 muscular	 weakness	 because	 tissues	 operate	
ideally	within	only	a	very	small	pH	range15.	The	level	
of	lactic	acid	was	89.3	±	1.95	mg/dl	in	the	control	group,	
93.4	±	3.90	mg/dl	in	the	VA-Tip	group,	81.6	±	2.75	mg/
dl	 in	 the	VA-Upper	group	as	 shown	 in	figure	3.	There	
was	no	 significant	difference	 in	 the	 lactic	 acid	content	
between	the	control	and	the	VA-Tip	group,	even	though	
the	 swimming	 time	 of	 the	 VA-Tip	 group	 was	 320%	
longer	 than	 the	 control	 group.	 The	 VA-Upper	 group	
showed	a	significant	decrease	in	lactic	acid,	even	though	
it	had	been	forced	swimming	for	about	2	 times	 longer	
than	the	control	group.	Effect	of	velvet	antler	to	decrease	
the	concentration	of	lactate	acid	in	the	blood	after	high	
intensity	exercise	is	suggested	that	lactic	acid	has	been	
removed	due	to	enhanced	hepatic	function	or	lactic	acid	

production	has	been	reduced	due	to	the	enhancement	of	
aerobic	exercise	function	by	velvet	antler	treatment.

Figure 3
Figure 3:	Effects	of	velvet	antler	on	the	blood	lactic	acid	
level	in	weight-loaded	swimming	mice.	Control,	Group	
of	saline	administered;	VA-Tip,	Group	of	velvet	antler	
tip	 section	 100	 mg/kg/day	 administered;	 VA-Upper,	
Group	 of	 velvet	 antler	 upper	 section	 100	 mg/kg/day	
administered.	10	mice	were	assigned	to	each	group.	The	
data	were	recorded	as	mean	±	SE	(•,	p<0.05).

Cytotoxicity of velvet antler in RAW 264.7 cells: 
Cytotoxicity	 of	 velvet	 antler	 extracts	 was	 measured	
by	MTT	assay.	MTT	assay	is	one	of	the	representative	
method	for	measuring	cell	viability.	As	shown	in	figure	
4A,	 the	 cell	 viability	 of	 	 RAW264.7	 cells	 pretreated	
with	the	0,	10,	50	and	100	μg/ml	of	VA-Tip	extracts	was	
100.0	 ±	 3.2%,	 98.5	 ±	 2.7%,	 102.1	 ±	 2.9%,	 and	 104.5	
±	 2.5%,	 respectively.	As	 shown	 in	 figure	 4B,	 the	 cell	
viability	of		cells	pretreated	with	the	0,	10,	50	and	100	
μg/ml	of	VA-Upper	extracts	was	100.0	±	4.0%	,	97.4	±	
3.2%,	91.2	±	8.1%,	and	94.1	±	7.7%,	respectively.	There	
were	no	significant	differences	between	non-treated	cells	
and	velvet	antler	extracts	treated	cells.

Figure 4

Figure 4:	 Cell	 viability	 analysis	 of	RAW	264.7	 cells.	
Cells	were	treated	with	0,	10,	50	and	100	μg/ml	of	velvet	
antler	extracts	for	24	hr.	Data	were	recorded	as	the	means	
±	SE	of	tests	in	triplicate.

Effects of velvet antler on the concentration of 
nitric oxide:	 NO	 is	 one	 of	 the	 important	 products	 in	
the	inflammatory	response.	It	has	an	anti-inflammatory	
effect	 in	 normal	 conditions,	 but	 it	 is	 known	 to	 cause	
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inflammation	 as	 an	 inflammatory	 mediator	 by	 over-
production	 in	 abnormal	 situations.	 Overexpressed	 NO	
causes	 vascular	 disease,	 inflammatory	 disease,	 tissue	
damage,	and	NO	inhibitors	are	known	to	be	 important	
factors	in	managing	these	inflammatory	diseases16.	We	
have	investigated	the	inhibition	of	LPS-effectuated	NO	
in	 RAW	 264.7.	 Cells	 were	 treated	 with	 velvet	 antler	
extracts	and	stimulated	by	LPS	for	24	hr.	NO	production	
was	 checked	 using	 Griess	 reagent.	 Nitric	 oxide	

production	of	cells	pretreated	with	the	0,	10,	50	and	100	
μg/ml	of	VA-Tip	extracts	was	61.3	±	1.2	μM,	58.4	±	1.4	
μM,	 57.6	 ±	 1.2	 μM,	 and	 54.5	 ±	 1.2	 μM,	 respectively.	
Also,	Nitric	oxide	production	of	cells	pretreated	with	the	
0,	10,	50	and	100	μg/ml	of	VA-Upper	extracts	was	60.8	
±	1.4	μM,	57.8	±	1.8	μM,	56.5	±	1.4	μM,	and	52.1	±	
1.1	 μM,	 respectively.	Both	 100	 μg/ml	 of	 velvet	 antler	
extracts	 treated	 groups	 significantly	 decreased	 nitric	
oxide	production	as	shown	in	figure	5.

Figure 5

Figure 5:	Effects	of	velvet	antler	on	 the	concentration	
of	nitric	oxide.	The	amounts	of	nitric	oxide	was	checked	
from	culture	medium	treated	with	0,	10,	50,	and	100	μg/
ml	of	velvet	antler	extracts	for	24	hr.	Data	were	recorded	
as	the	means	±	SE	of	tests	in	triplicate	(••,	p<0.01).	

Effects of velvet antler on the expression of COX-
2 and iNOS gene:	Nitric	 oxide	 synthases	 (NOSs)	 are	
enzyme	group	to	produce	NO	from	L-arginine.	Among	
them,	inducible	NOS	(iNOS)	is	one	of	the	major	enzymes	
that	regulate	inflammation.	Because	No	has	the	functions	
of	 defense	 against	 bacterial	 invasion	 and	 suppression	
of	T-cell	proliferation,	human	 iNOS	has	been	 reported	
to	 play	 an	 important	 role	 in	 downregulation	 of	 local	
inflammation	by	producing	large	amounts	of	NO	in	the	
macrophages	of	patients	with	inflammatory	diseases17.	
However,	 excessive	 expression	 of	 iNOS	 increases	
NO	 production	 excessively	 and	 it	 causes	 damage	 to	
surrounding	cells	due	to	its	toxic	effects18.

In	addition	to	iNOS,	COX-2,	a	typical	proinflammatory	
mediator,	is	rarely	expressed	under	normal	physiological	
conditions,	 but	 it	 is	 expressed	 by	 inflammatory	 signals	
such	 as	 cytokines,	 bacterial	 toxins,	 and	 LPS.	 Because	
COX-2	induces	inflammation	by	producing	large	amounts	
of	prostaglandins	(PGs),	inhibition	of	COX-2	may	reduce	
inflammation	and	pain19,20.

To	 examine	 the	 inhibition	 of	 NO	 production	 was	
associated	 with	 iNOS	 expression,	 we	 confirmed	 the	
expression	of	the	iNOS	mRNA.	In	addition,	to	determine	
the	 effect	 of	 the	 velvet	 antler	 extracts	 on	 COX-2	
expression,	 the	 degree	 of	 COX-2	 mRNA	 expression	
was	 analyzed.	 iNOS	 expression	 at	 100	 μg/ml	VA-Tip	
extracts	(0.71	±	0.03)	was	slightly	decreased,	but	it	was	
widely	 inhibited	 by	 an	 100	 μg/ml	 VA-Upper	 extracts	
(0.35	±	0.02)	as	shown	in	figure	6A.	COX-2	expression	
at	 100	 μg/ml	 VA-Tip	 extracts	 (0.82	 ±	 0.04)	 and	 VA-
Upper	 extracts	 (0.79	 ±	 0.06)	 was	 mildly	 reduced	 as	
shown	in	figure	6B.	As	a	result,	the	velvet	antler	extracts	
significantly	 inhibited	 iNOS	 and	 COX-2	 mRNA	 gene	
expressions	in	LPS-effectuated	RAW	cells.

Figure 6
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Figure 6:	Effects	of	velvet	antler	on	 the	expression	of	
COX-2	and	iNOS	gene.	RAW	cells	were	treated	with	100	
μg/ml	of	velvet	antler	extracts	 for	24	hr.	GAPDH	was	
utilized	as	an	internal	standard	for	real	time	PCR.	Data	
were	recorded	as	the	means	±	SE	of	tests	in	triplicate	(•,	
p<0.05;	••,	p<0.01;	•••,	p<0.001).

CONCLUSION

In	this	study,	we	investigated	endurance	improving	
effect	 and	 anti-inflammation	 effect	 of	 tip	 and	 upper	
sections	 of	 velvet	 antler	 (VA)	 in	 ICR	mice	 and	RAW	
264.7	 cells.	 Compared	 with	 the	 control	 group,	 the	
swimming	time	was	 increased	by	320%	in	 the	VA-Tip	
group	and	190%	in	 the	VA-Upper	group.	Even	though	
the	 swimming	 time	 of	 the	 VA	 treatment	 groups	 were	
nearly	 2~3	 times	 longer	 than	 the	 control	 group,	 blood	
lactic	 acid	 levels	 in	 VA-Upper	 group	 demonstrated	 a	
significant	 reduce	 and	 in	VA-Tip	 group,	 there	was	 no	
significant	 dissimilarity	 in	 comparison	 with	 control	
group.	In	vitro	studies,	100μg/ml	of	velvet	antler	extracts	
treated	 groups,	 not	 only	 VA-Tip	 group	 but	 also	 VA-
Upper	group,	significantly	decreased	nitric	oxide.	Also,	
the	 velvet	 antler	 extracts	 significantly	 inhibited	 iNOS	
and	COX-2	mRNA	gene	expressions	in	LPS-effectuated	
RAW	264.7	cells.	 In	conclusion,	 it	was	confirmed	that	
velvet	antler	extracts,	not	only	tip	section	but	also	upper	
section,	 have	 a	muscle	 endurance	 improving	 effect	 by	
reducing	lactic	acid	and	inflammatory	reactions.

This	study	has	the	glitches.	We	have	not	been	able	
to	conduct	comparative	studies	on	the	middle	and	base	
sections	 of	 velvet	 antler.	 In	 addition,	 we	 could	 not	
confirm	 the	 difference	 in	 blood	 lactate	 concentration	
after	the	same	high	intensity	exercise	between	the	velvet	
antler	 extract	 intake	 group	 and	 the	 control	 group.	We	
think	 that	 more	 systematic	 studies	 are	 needed	 in	 the	
future.
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ABSTRACT

This	 study	 aimed	 to	 assess	 the	 effectiveness	 and	 safety	 of	 absorbable	 synthetic	 nerve	 conduit	 through	
systematic	review.	The	search	strategy	was	embodied	according	to	PICO	(patient,	intervention,	comparison,	
and	outcome).	The	patients	were	with	peripheral	nerve	damage	and	neuroma.	The	intervention	was	nerve	
reconstruction	with	absorbable	synthetic	nerve	conduit.	Comparisons	were	autologous	nerve	graft	and	end-
to-end	suturing.	The	safety	outcome	was	procedure-related	complications.	The	effectiveness	outcomes	were	
nerve	function	tests,	procedure	failure	rate,	and	subjective	assessment.	A	total	number	of	434	papers	were	
searched,	five	studies	included.	The	safety	outcomes	reported	higher	in	the	intervention	group	in	clinical	
trial	 including	wound	 healing	 problems	 and	 debridement	 of	 the	 wound.	 The	 effectiveness	 results	 were	
improved	in	the	intervention	group,	but	not	significant	in	comparative	study.	In	case	series	and	case	reports,	
the	efficacy	outcomes	were	different	among	articles.	Nerve	reconstruction	using	absorbable	synthetic	nerve	
conduit	was	needed	further	study,	nevertheless	it	is	expected	to	be	clinically	useful.
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INTRODUCTION

Digital	nerve	damage	appears	about	3%	in	 trauma	
patients.	 Most	 peripheral	 nerve	 injuries	 occur	 in	 the	
upper	 limb	 (81%).	 Symptoms	 due	 to	 peripheral	 nerve	
damage	ranges	from	mild	sensory	loss	or	mild	deficits,	
to	severe	pain	or	total	loss	of	sensory/moving	function.	
But	in	any	case	it	affects	the	quality	of	life1.	The	damage	
could	 heal	 naturally	 if	 the	 nerve	 gap	 was	 narrow,	
microsurgical	 repair	might	 be	 needed	 if	 the	 nerve	gap	
was	wide.	End-to-end	suturing	is	direct	method	to	repair	
the	nerve	gap,	can	be	applied	only	to	short-nerve	defects	
with	tension-free	nerve	endings,	only	for	nerve	defects	
of	 5	 mm	 or	 less.	 Autologous	 nerve	 graft,	 allogeneic	
nerve	 graft,	 or	 nerve	 guidance	 conduits	 (NGCs)	 are	
the	treatment	options	when	the	nerve	gap	is	wide2.	The	

autologous	 nerve	 graft	 is	 the	 gold	 standard.	However,	
it	 has	problems	 such	as	difficulties	 to	obtain	 sufficient	
tissue,	 differences	 in	 the	 diameter	 of	 the	 donor	 nerve	
and	the	graft	site,	complications	of	donor	site,	neuroma	
formulation,	 and	 loss	 of	 sensation	 due	 to	 sacrifice	 of	
nerve.	Allograft	is	transplanting	another	person’s	nerve	
tissue	 into	 the	 nerve	 injury	 site.	 It	 requires	 systematic	
immunosuppression	 for	 up	 to	 18	 months	 and	 has	 the	
potential	to	cause	opportunistic	infections	or	tumors1,2,3.

Nerve	 conduit	 transplantation	 uses	 hollow	 nerve	
guidance	conduit	to	regenerate	nerve	by	fix	nerve	endings	
into	 the	 catheter.	The	 advantages	 of	 nerve	 conduit	 are	
preventing	 penetration	 of	 scar	 tissues	 that	 interferes	
with	nerve	regeneration,	less	scarring	than	donor	nerve	
grafting,	 less	donor-site	 injury,	and	less	formulation	of	
neuroma.	 The	 limitations	 of	 nerve	 conduit	 compared	
with	 autologous	 nerve	 grafts	 are	 low	 degree	 of	 nerve	
regeneration,	the	poor	function	recovery,	and	can	be	used	
only	for	nerve	defects	of	40	mm	or	less.	The	materials	
of	nerve	conduits	are	natural	products	such	as	collagen	
or	 fibrin,	 or	 synthetic	 materials	 using	 polyglicol	 acid	
(PGA),	 polycaprolactone	 (PCL),	 polyhydroxybutylate	
(PHB),	polyhedral	oligomeric	silsesquioxane	(POSS)	4,5. 

DOI Number: 10.5958/0976-5506.2018.01091.4 



     762      Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9

The	nerve	conduit	transplantation	is	not	included	in	
current	national	health	insurance	health	care	benefit	cost.	
The	purpose	of	this	study	was	to	evaluate	the	safety	and	
effectiveness	 of	 nerve	 reconstruction	 using	 absorbable	
synthetic	nerve	conduit	by	systematic	review.

MATERIALS AND METHOD

Study design:	 The	 search	 strategy	 according	 to	 the	
purpose	 was	 defined	 through	 patient-intervention-
comparators-outcome	 (PICO).	 The	 systematic	 review	
was	performed	based	on	PICO	embracing	the	choice	of	
search	term	and	the	selection	of	review	articles,	and	the	
final	assessment.

Search strategy

PICO:	 The	 PICO	 was	 confirmed	 through	 discussion	
with	clinical	experts.	Patients	(P)	were	with	peripheral	
nerve	 damage	 or	 neuroma.	 Intervention	 (I)	 was	 nerve	
construction	 using	 absorbable	 synthetic	 nerve	 conduit.	
The	 absorbable	 nerve	 conduit	 could	 be	 made	 of	
various	 materials	 such	 as	 collagen,	 polyglicolic	 acid	
or	 polycaprolactone.	 Since	 the	 equivalence	 due	 to	 the	
changes	of	the	materials	was	not	confirmed,	only	poly-
DL-lactic-co-ε-caprolactone	 conduits	 were	 included	
in	 the	 assessment.	 Comparators	 (C)	 were	 end-to-end	
suture	and	autologous	nerve	graft.	Outcomes	(O)	were	
effectiveness	index	and	safety	index.	Effectiveness	index	
included	nerve	function	tests,	procedure	failure	rate,	and	
subjective	assessment.	Safety	 index	was	complications	
related	to	the	procedure.

Literature search:	The	 literature	 search	 conducted	 at	
August	27th	2015	in	domestic	and	international	databases.	
Domestic	 databases	 included	 KoreaMed,	 National	
Library,	 National	 Assembly	 Library,	 Korean	 Library	
Information	 Risearch	 Information	 Sharing	 Service	
(RISS),	 Koreanstudies	 Information	 Service	 System	
(KISS),	 the	database	of	Korea	Institute	of	Science	and	
Technology	Information,	and	Korean	Medical	Database.	
International	 databases	 embraced	 Ovid-Meline,	 Ovid-
EMBASE,	and	 the	Cochrane	Library.	The	search	 term	
was	 selected	 regarding	 the	 characteristics	 of	 each	
database.	The	language	restriction	was	not	made	during	
the	search	process.	The	search	key	words	consisted	of	
patients	 and	 intervention.	 The	 search	 term	 of	 patients	
included	peripheral	nerve	injuries,	nerve	defects,	nerve	
repair,	nerve	reconstruction,	and	neuroma	etc.	The	key	
word	 of	 intervention	 embraced	 absorbable	 implants,	

nerve	guide,	nerve	tube,	neurotube,	conduit,	nerve	graft,	
caprolactone	etc.	The	hand	search	was	performed.

Articles selection:	 Records	 selection	 was	 conducted	
independently	 by	 two	 evaluators	 based	 on	 selection	
and	exclusion	criteria.	First	selection	was	based	on	the	
abstract.	Final	selection	was	based	on	full	text	if	literature	
select	 evaluations	 were	 not	 match.	 The	 inclusion	
criteria	 included	 studies	 that	 performed	 on	 patients	
with	 peripheral	 nerve	 defect	 or	 with	 neuroma,	 used	
absorbable	 synthetic	nerve	conduit	 (polycaprolactone),	
reported	one	or	more	appropriate	medical	outcomes.	The	
exclusion	 criteria	 embraced	 non-human	 or	 pre-clinical	
studies,	 not	 original	 articles	 (non-systematic	 review,	
editorial,	 comment,	 opinion	 pieces,	 review,	 guideline,	
note,	 news	 articles,	 etc.),	 not	 published	 in	 Korean	 or	
English	language,	grey	literature.

Quality assessment of the literature: The	 quality	 of	
the	 literature	 was	 assessed	 using	 the	 SIGN	 (Scottish	
Intercollegiate	 Guidelines	 Network)	 methodology	
checklist6.	 The	 quality	 assessment	 was	 independently	
by	two	reviewers.	In	case	of	any	disagreement	between	
the	evaluators,	the	final	assessment	was	adjusted	through	
face-to-face	meetings.

Levels of evidence: The	level	of	evidence	was	evaluated	
using	 SIGN	 (Scottish	 Intercollegiate	 Guidelines	
Network)	recommendation7.	The	final	level	of	evidence	
was	 determined	 at	 the	 committee	 meeting	 where	 the	
clinical	experts	attended.

RESULTS AND DISCUSSION

A	total	number	of	433	citations	were	searched	after	
database	 search,	Ovid-Medline	 172	 records	 and	Ovid-
EMBASE	261	records.	One	additional	article	identified	
through	hand-search.	After	overlapped	records	removed,	
267	 records	 were	 screened.	 Final	 articles	 included	
the	 assessment	 after	 article	 selection	 by	 inclusion	
and	 exclusion	 criteria.	 The	 articles	 published	 in	 the	
Netherlands,	Brazil,	France,	and	Australia.	There	were	
one	randomized	controlled	trial	compared	with	end-to-
end	suture,	two	case	series	studies,	and	two	case	reports.	
Four	 articles	 covered	 the	 upper	 limb,	 one	 contained	
the	lower	limb.	The	quality	assessment	was	performed	
for	one	 randomized	controlled	 trial,	 the	 result	was	 ‘-‘.	
The	 selection	 flow	 by	 PRISMA	 statement	 was	 shown	
in	figure	18.	The	characteristics	of	articles	included	the	
assessment	were	as	Table 1.
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Figure 1: The literature selection flow chart

Table 1: The characteristics of included articles

Study 
design Author (year) Indication Number of 

patients (cases) Comparator Level of 
evidence

RCT Bertleff	(2005)	 Under	wrist 30	(34) End-to-end	
suturing 1-

Case	series Araújo	(2016)	 Wrist,	finger 12	(12) NA 3

Case	series Chiriac	(2012) Arm,	elbow,	forearm,	
wrist,	palm,	finger 23	(28) NA 3

Case	report Taneerananon	(2013) Wrist	(neuroma) 1	(1) NA 3
Case	report Meek	(2006) Sole 1	(1) NA 3

NA,	not	applicable;	RCT,	randomized	controlled	trial

The	 nerve	 function	 tests,	 procedure	 failure	 rate,	
and	 subjective	 assessments	 were	 the	 main	 index	 of	
effectiveness	of	the	nerve	construction	using	absorbable	
synthetic	 nerve	 conduit.	 The	 nerve	 function	 tests	
reported	 in	 one	 clinical	 trial,	 two	 case	 series	 and	 two	
case	 report	 studies.	 The	 nerve	 function	 tests	 results	
between	 intervention	 and	 control	 group	 showed	 no	
significant	difference	after	one	year	from	the	procedure.	
Intervention	 and	 control	 groups	 had	 similar	 neuronal	
recovery	 in	 the	1-point	 static,	 the	1-point	moving	 test,	
the	2-point	static,	and	the	2-point	moving	discrimination	
test.	 Specific	 values	 were	 not	 reported	 in	 the	 paper9. 

One	 case	 series	 study	 of	 nine	 patients,	 the	 average	 of	
2-point	discrimination	(2-PD)	tests	reported	as	6.3	mm	
in	the	operated	site,	4.2	mm	in	the	normal	site	after	24	
months	 of	 follow	 up	 (follow	 up	 ranged	 155	 ~	 1,215	
days)	10.	One	case	report	described	that	the	sensory	and	
moving	function	of	median	nerve	were	similar	between	
the	operated	and	 the	normal	site12.	Another	case	series	
of	 23	 patients	 reported	 that	 averages	 2-PD	 test	 results	
were	 24.96	 mm	 in	 the	 operated	 site,	 6.07	 mm	 in	 the	
normal	site.	The	difference	between	the	two	groups	was	
statistically	significant	(p-value	<	.001),	with	a	mean	of	
18.89	mm.	The	difference	was	 still	 significant	 divided	
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into	below	and	above	5	mm	of	nerve	gap11.	One	case	report	result	was	the	2-PD	test	was	not	measurable	in	the	2nd,	
3rd,	and	4th	toe.	The	1-point	static	test	result	was	18.3	g/mm2	dat	the	2nd	toe.	The	1-point	moving	test	results	were	17.2	
g/mm2	at	2nd	toe,	21.1	g/mm2	and	15.4	g/mm2	at	the	3rd	toe,	and	16.1	g/mm2	at	the	4th	toe13.	Two	case	series	studies	
reported	the	Semmes	Weinstein	monofilament	examination	results.	The	results	were	average	0.33	g	(range	0.07	~	
0.4	g)	in	the	operated	site,	and	0.22	g	(0.07	~	0.4	g)	in	the	normal	site10.	The	other	paper	addressed	that	average	
monofilament	test	results	were	47.27	g	(0.2	~	above	76	g)	in	the	operated	site,	and	0.35	g	(0.027	~	0.7	g)	in	the	normal	
site11.	The	sensory	function	recovery	reported	in	one	case	report,	 the	result	was	poor	by	the	British	classification	
system13.	The	summary	of	nerve	function	test	was	shown	in	Table	2.

Table 2: Summary of effectiveness: nerve function test

Author (year) FU period 
(mean) Summary of result

Bertleff	(2005) 12	months
Intervention	(nerve	conduit)	and	control	groups	had	similar	neuronal	recovery	in	
the	1-point	static,	 the	1-point	moving	test,	 the	2-point	static,	 the	2-point	moving	
discrimination	test	*

Araújo	(2016) 24	months

Operated	 side	 6.3	 mm	 (3	 ~	 9),	 normal	 side	 4.2	 mm	 (2	 ~	 6)	 in	 the	 2-point	
discrimination	test	
Operated	side	0.33	g	(0.07	~	0.4),	normal	side	0.22	g	(0.07	~	0.4)	in	the	monofilament	
sensory	test

Chiriac	(2012) 21.9	months

Operated	side	24.96	mm	(6	~	>30),	normal	side	6.07	mm	(4	~	30)	in	the	2	point	
discrimination	test
Operated	side	47.27	g	(0.2	~	>75),	normal	side	6.07	g	(4	~	30)	in	the	monofilament	
sensory	test

Taneerananon	
(2013) 12	months Intervention	(nerve	conduit)	and	control	groups	had	similar	neuronal	recovery	in	

the	2-point	discrimination	test

Meek	(2006) 15	months
The	2-point	moving	and	static	discrimination	test	were	not	measurable	in	the	2nd,	
3rd,	and	4th	toe.
Poor	(by	the	British	Classification	System)

*	Presented	as	graphs	only,	without	specific	numerical	values

The	 treatment	 failure	 rate	 reported	 in	 two	 case	 series.	 In	 one	 article,	 the	 failure	was	defined	 as	 the	 need	of	
additional	operation	for	severe	pain,	three	cases	out	of	twelve	(25.0%)	were	the	failure10.	The	other	paper	interpreted	
procedure	failure	 that	no	sensory	function	recovery	or	no	clinical	progress.	Of	 the	28	 lesions	 in	23	patients	who	
underwent	the	intervention,	17	cases	(60.7%)	reported	failure	as	no	functional	recovery,	3	cases	(10.7%)	showed	no	
progress	in	the	Tinel	sign11.	The	procedure	failure	rates	were	shown	in	Table	3.

Table 3: Summary of effectiveness: procedure failure rate

Author (year) FU period (mean) Description of procedure failure Failure rate (%)
Araújo	(2016) 24	months Procedure	fail 25.0

Chiriac	(2012) 21.9	months
Failure	to	recover	sensory	function 60.7
No	progression	in	the	Tinel	sign 10.7

Two	 studies	 have	 reported	 subjective	 assessment	 of	 nerve	 reconstruction	 using	 absorbable	 synthetic	 nerve	
conduit.	Visual	analog	scale	(VAS)	was	average	2	~	27	(range	0	~	8)	after	the	follow	up.	The	quick	disabilities	of	the	
arm,	shoulder	and	hand	survey	(DASH;	more	severe	closer	to	100)	was	35.37	(range	2.27	~	79.55).	Cold	intolerance	
incidence	 rates	were	 reported	 as	 11.1%	 and	 65.2%	 in	 two	 case	 series	 studies10,11.	The	 summary	 of	 subjective	
assessment	was	shown	in	Table	4.
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Table 4: Summary of effectiveness: subjective assessment

Author (year) Measurement point Outcome Result

Araújo	(2016) Not	stated
(24	mo	of	FU	period)

Visual	analog	scale	(pain) 2	(0~4)
Cold	intolerance	incidence	rate 11.1%

Chiriac	(2012) After	the	FU	period
Visual	analog	scale	(pain) 2.17	(0~8)

Quick	DASH 35.37	(2.27~79.55)
Cold	intolerance	incidence	rate 65.2%

DASH,	the	disabilities	of	the	arm,	shoulder	and	hand	survey;	FU,	follow-up;	mo,	month

The	complication	related	to	the	procedure	was	the	main	index	of	the	safety.	The	complications	embrace	delayed	
wound	healing,	fistulation,	inflammation,	and	removal	of	the	conduit.	Mild	sensory	dysfunction	and	dyskinesia	were	
not	into	account	because	of	common	symptoms	in	nerve	injury	treatment.	In	one	study	compared	with	end-to-end	
nerve	repair,	delayed	wound	healing	was	observed	in	three	cases	(17.6%)	in	the	intervention	group	and	one	case	
(7.7%)	in	the	control	group.	Debridement	and	removal	of	the	conduit	was	one	case	(5.8%)	in	the	intervention	group.	
Two	of	the	intervention	group	(11.8%)	needed	additional	treatment	because	of	rupture	of	tendon	or	tenolysis.	In	two	
case	series	paper,	there	were	two	cases	(8.7%)	of	ablation	(fistula),	two	cases	(8.7%)	of	delayed	wound	healing,	one	
case	(8.3%)	of	inflammatory	reaction.	The	discomfort	related	the	procedure	was	presented	ten	cases	out	of	twelve.	
Type	one	complex	regional	pain	syndrome	(CRPS)	was	reported	in	two	cases	(8.7%).	But	the	direct	relationship	with	
the	procedure	was	not	clear.	The	summary	of	safety	outcomes	was	shown	in	Table	5.

Table 5: Summary of safety: complications related to the procedure

Author (year) Complications Intervention Group (%) Control Group (%)

Bertleff	(2005)
Delayed	wound	healing 17.6	(3/17) 7.7	(1/13)

Debridement	and	removal	of	the	conduit 5.8	(1/17) -	(0/13)

Chiriac	(2012)
Ablation	(fistula) 8.7	(2/23) NA

Delayed	wound	healing 8.7	(2/23) NA
Araújo	(2016) Inflammatory	reaction 8.3	(1/12) NA

NA,	not	applicable

The	 committee	with	 clinical	 specialist	 discussed	 the	
final	 assessment.	 It	was	 difficult	 to	 generalize	 the	 safety	
because	 the	 incidences	 of	 wound	 healing	 problem	 and	
ablation	were	 higher	 than	 the	 clinically	 acceptable	 level,	
nevertheless	the	included	cases	were	small	to	find	statistical	
meaning.	 The	 studies	 were	 insufficient	 to	 determine	 the	
effectiveness	 although	 the	 neurological	 function	 index	
was	reported	to	be	similar	to	that	of	end-to-end	suturing.	
Because	there	was	only	one	study	with	control	group,	the	
number	included	cases	was	small,	no	study	included	with	
autologous	 nerve	 graft	 as	 control	 group,	 and	 the	 results	
were	inconsistent	in	the	case	series	or	case	report.

CONCLUSION

This	 study	 aimed	 to	 evaluate	 the	 safety	 and	
effectiveness	of	reconstructive	surgery	using	absorbable	

nerve	conduit	in	patients	with	peripheral	nerve	injuries	
through	systematic	literature	review.	The	reconstruction	
with	absorbable	nerve	conduit	expected	to	be	clinically	
useful.	 Because	 it	 could	 be	 performed	 with	 local	
anesthesia,	 is	 not	 necessary	 to	 collect	 donor-site	 graft.	
However,	 it	 was	 assessed	 as	 early	 phase	 technology	
because	of	the	lack	of	studies	to	demonstrate	safety	and	
effectiveness	(the	level	of	evidence	D).
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ABSTRACT

This	study	investigates	the	inhibitory	effect	of	Brazilin	on	the	melanogenesis	in	B16/F10	melanoma.	Cell	
viability	was	measured	using	the	MTT.	The	reagent	concentrations	were	5,	10,	20,	40,	and	60 mg/ml.	Melanoma	
cells	were	cultured	for	72	hours	with	Brazilin	treated	at	different	concentrations.	Total	melanin	content	and	
tyrosinase	activity	in	melanoma	cells	were	evaluated.	Alpha	melanocyte	stimulating	hormone(α-MSH)	was	
used	to	activate	the	melanoma	cells. Viability	of	melanoma	cells	did	not	significantly	decrease	in	5,	10,	
20,	and	40 mg/ml	Brazilin	compared	to	the	control	group.	Cell	shapes	did	not	change	in	any	group.	Total	
melanin	content	in	α-MSH-stimulated	melanoma	cells	was	significantly	inhibited	in	the	40 mg/ml	Brazilin	
group	compared	to	the	control	group.	Tyrosinase	α-MSH	stimulation	of	melanoma	cells	was	significantly	
reduced	in	the	40 mg/ml	Brazilin	group	compared	to	the	control	group. According	to	the	results,	Brazilin	
may	have	an	ability	to	suppress	total	melanin	and	tyrosinase.
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INTRODUCTION

Due	 to	 rapid	 industrialization	 in	 recent	 years,	 the	
environment	 has	 been	 increasingly	 polluted	 and	 the	
ozone	layer	has	been	destroyed.	Therefore,	the	irradiation	
amount	 of	 ultraviolet	 rays	 has	 increased1.	 When	 the	
skin	 is	 exposed	 to	 ultraviolet	 rays	 continuously,	 skin	
photoaging	is	promoted	and	pigmentation,	such	as	stain,	
freckles,	erythema,	and	black	spot,	is	produced2.

	 Skin	 pigmentation	 is	 manifested	 by	 increased	
melanin	 pigmentation.	The	major	 enzyme	 involved	 in	
the	synthesis	of	melanin	is	tyrosinase,	which	is	a	kind	of	
polyphenol	 oxidase	 and	 an	 enzyme	containing	 copper.	
It	 converts	 tyrosine	 to	 L-3,4-dihydroxyphenylalanine	
(DOPA)	in	cells	and	converts	it	to	dopaquinone	through	
enzymatic	oxidation	steps.	The	generated	dopaquinone	
is	 converted	 to	 dopachrome	 by	 spontaneous	 reaction.	
They	 are	 catalyzed	 by	 tyrosinase-related	 protein	 2	

(TRP2,	 DOPA	 chrome	 tautomerase)	 and	 converted	
to	 5,6-dihydroxyindole-2-carboxylic	 acid	 (DHICA).	
The	 DHICA	 thus	 produced	 is	 converted	 to	 indole-
5,6-quinone-2-carboxylic	 acid	 (IQCA)	 by	 catalysis	 of	
tyrosinase-related	 protein	 1	 (TRP1,	 DHICA	 oxidase).	
Finally,	 melanin	 is	 synthesized.	 Therefore,	 for	 skin	
whitening,	 it	 is	 important	 to	 regulate	 the	 activity	 of	
enzymes	involved	in	the	pathway	for	inhibiting	melanin	
production	and	for	promoting	the	degradation	of	already-
produced	melanin3.

To	 date,	 studies	 on	 substances	 with	 whitening	
functionality	have	been	associated	with	the	inhibition	of	
tyrosinase	activity.	Typical	tyrosinase	inhibitors	include	
hydroquinone,	 ascorbic	 acid,	 kojic	 acid,	 azelaic	 acid,	
and	arbutin4.

This	study	aims	to	investigate	the	effect	of	Brazilin	
on	 the	 melanogenesis	 of	 B16/F10.	 Brazilin	 is	 mainly	
contained	in	reddish	plants.	Some	of	the	plants	used	in	
medicine	in	Korea	are	colored	red,	Caesaplinia sappan 
L.	being	representative,	in	which	Brazilin	is	a	standard	
substance.	Brazilin	is	known	to	be	the	major	component	
of	the	bean	plant,	which	is	distributed	in	tropical	Asia,	
including	India,	Malaysia,	and	southern	China5.	It	is	also	
a	natural	red-coloring	material,	and	has	been	used	as	a	
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dye,	 an	 acid,	 an	 alkali	 indicator,	 and	 a	 food	 additive. 
	The	results	of	myopia	have	been	reported	to	have	various	
biological	 effects	 of	 bruising,	 menstrual	 occlusion,	
hypertension,	 hypoglycemia,	 antimicrobial	 activity,	
and	anti-inflammatory	activity6,7,8.	In	Korean	medicine,	
Caesaplinia sappan L.	 helps	 smooth	 the	 stagnation	 of	
metabolism9.	 It	 shows	 effects	 such	 as	 analgesia	 and	
edema	 reduction	 through	 these	 actions.	We	 speculated	
that	 Brazilin	 also	 could	 inhibit	 melanin	 production	
through	the	same	principle.	In	addition,	referring	to	the	
existing	research,	it	is	indicated	that	Caesaplinia sappan 
L.	 	 inhibits	 the	 production	 of	melanin10.	 Therefore,	 in	
this	study	investigate	the	inhibitory	effect	of	Brazilin	on	
the	melanogenesis	of	B16/F10.

MATERIALS AND METHOD

Reagent and cell: Brazilin	 (CNF,	 China,	 #98711)	
and	 B16/F10	 melanoma	 purchased	 from	 American	
Type	 Culture	 Collection	 (Manassas,	 USA)	 were	 used	
in	 this	experiment.	B16/F10	melanoma	were	placed	 in	
Dulbecco’s	modified	Eagle’s	medium	mixed	10%	Fetal	
bovine	serum	and	were	cultivated	inside	an	incubator	at	
37	°C	under	5%	CO2.

Cell viability: In	order	 to	evaluate	cell	viability,	MTT	
assay	was	performed.	B16	 /	F10	melanoma	cells	were	
cultured	at	1	x	105	cells	/	well	in	a	6-well	plate.	The	culture	
conditions	are	37	°	C	and	5%	CO2	Experimental	groups	
were	divided	into	six	(Control,	5,	10,	20,	40	and	60 mg/
ml	Brazilin).	Melanoma	cells	at	each	concentration	were	
treated	with	MTT	reagents.	Absorbance	was	measured	
at	570nm.

Melanin contents: To	 investigate	 the	 inhibitory	 effect	
of	Brazilin	on	melanin	contents,	cells	were	treated	with	
several	concentrations.	B16	/	F10	melanoma	cells	were	
cultured	at	5	x	104	cells	/	well	in	a	6-well	plate.	The	culture	
conditions	are	37	°	C	and	5%	CO2.	The	incubation	time	
is	24	hours.	The	medium	was	removed	and	the	extracts	
treated	 at	 5,	 10,	 20	 and	 40 mg/ml.	 α-MSH	were	 each	
treated	at	a	concentration	of	100	μM	and	cultured	for	72	
h.	Absorbance	was	measured	at	405nm.

Tyrosinase activity:	 To	 investigate	 the	 effect	 on	
tyrosinase,	cells	were	treated	with	several	concentrations	
of	 Brazilin	 and	 α-MSH	 for	 72h.	 Then,	 5.0mM	
L-DOPA(67	mM	phosphate	buffer,	pH	6.8)	120 ml	and	
Brazilin	(5,	10,	20	and	40 mg/ml)	were	added	to	the	96-
well	plate,	followed	by	mushroom	tyrosinase	(250U/ml,	

67	mM	phosphate	buffer,	pH	6.8)	40 ml.	After	20mins,	
absorbance	was	measured	at	490nm.

Statistical analysis: With	SPSS	Window	program	(Ver.	
21.0),	The	experimental	 results	 are	 expressed	as	mean	
±	standard	deviation.	Statistical	significance	was	using	
Student’s	t-test;	The	significance	level	was	p	<0.05.

Results analysis: Viability	 of	melanoma	 cells	 did	 not	
significantly	decrease	in	5,	10,	20,	and	40 mg/ml	Brazilin	
compared	 to	 the	 control	 group.	 Cell	 shapes	 did	 not	
change	in	any	group.	Total	melanin	content	in	α-MSH-
stimulated	 melanoma	 cells	 was	 significantly	 inhibited	
in	 40 mg/ml	 Brazilin	 compared	 to	 the	 control	 group.	
Tyrosinase	 α-MSH-stimulated	 melanoma	 cells	 were	
significantly	reduced	in	40 mg/ml	Brazilin	compared	to	
the	control	group.

The	cells	were	cultured	in	medium	containing	5	to	
60 mg/ml	of	Brazilin	for	24	hours.	Cell	proliferation	was	
determined	using	MTT	reagent	after	24	hours.	Toxicity	
of	Brazilin	in	the	control	group	was	100	±	2.03%,	5 mg/
ml	Brazilin	group	92.18	±	3.86%,	10 mg/ml	group	90.39	
±	2.04%,	20 mg/ml	group	94.94	±	2.96%,	40 mg/ml	group	
85.26	±	1.95%	and	60 mg/ml	group	78.72	±	1.48%.	This	
result	indicates	that	there	is	no	significant	toxicity	up	to	
40 mg/ml.	The	results	are	shown	in	Figure	1.

Figure 1: Effects of Brazilin on cell proliferation 
(**p<0.01, ***p<0.001)

Cells	 were	 treated	 with	 various	 concentrations	 of	
Brazilin	 for	 72	 h.	 Melanin	 content	 was	 measured	 by	
using	α-MSH	and	then	absorbance	was	measured.	The	
results	were	expressed	as	percentage	(%)	compared	with	
the	control	group.	Data	are	mean	±	SD.	The	experiment	
was	repeated	three	times,	three	times.	Melanin	contents	
were	 as	 follow:	 control	 group	 100	 ±	 1.26%,	 5 mg/ml	
Brazilin	group	95.73	±	2.41%,	10 mg/ml	group	89.42	±	
1.36%,	20 mg/ml	group	82.84	±	1.85%,	 and	40 mg/ml	
group	73.78	±2.14%.	The	results	are	shown	in	Figure	2.
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Figure 2: Effects of Brazilin on melanin contents 
(*p<0.05)

The	effect	on	tyrosinase	activity	was	tested	in	B16	/	
F10	cells	with	various	doses	of	Brazilin	for	3	days.	Data	
are	expressed	as	percent(%)	of	control, and	each	column	
represents	 the	mean	 ±	 S.D.	Melanin	 contents	were	 as	
follow:	 control	 group	 100	 ±	 3.74%,	 5 mg/ml	 Brazilin	
group	92.87	±	4.58%,	10 mg/ml	group	90.56	±	2.57%,	20 
mg/ml	group	85.68	±	2.60%,	and	40 mg/ml	group	78.55	
±1.96%.	The	results	are	shown	in	Figure	3.

Figure 3: Effects of Brazilin on tyrosinase (*p<0.05)

	This	study	is	concerned	with	the	results	of	studies	
on	 inflammatory	mediators	 caused	 by	 various	 injuries	
that	 play	 an	 important	 role	 in	 hyperpigmenting	 and	
may	 inhibit	 skin	pigmentation	on	melanocytes,	 if	anti-
inflammatory	effects	can	be	obtained	by	blocking	these	
inflammatory	mediators11.	The	anti-inflammatory	effect	
of	 Brazilin	 on	 skin	 pigmentation	 was	 investigated.	
This	study	was	conducted	 to	 investigate	 the	biological	
processes	 of	 melanin	 biosynthesis	 in	 Brazil	 using	
biochemical	and	molecular	biology	techniques	This	was	
done	to	investigate	the	possibility	of	Brazilin’s	use	as	a	
new	functional	material	by	analyzing	the	similarity	and	
difference	 between	 the	 existing	 whitening	 functional	
cosmetic	material	and	the	principle.

The	plant’s	natural	extracts	protect	the	skin	through	
a	 variety	 of	 mechanisms	 including	 anti-inflammatory	

action,	ultraviolet	absorption,	skin	moisturization,	enzyme	
inhibition	 (such	 as	 elastase	 and	 collagenase),	 reactive	
oxygen	 scavenging,	 tyrosinase	 inhibition,	 increased	
ATP	 production,	 and	 increased	 transdermal	 absorption.	
Recently,	the	search	for	whitening	substances	using	natural	
substances	is	actively	underway12.	As	of	November	2001,	
natural	plant	extracts	accounted	for	44%	of	the	170	patent	
disclosures	 for	 active	 ingredient	 whitening,	 showing	 a	
steady	annual	growth	rate	of	16%	since	199513.

Hydroquinone,	the	most	common	whitening	agent	in	
plant	extracts,	is	a	phenolic	compound.	This	can	inhibit	
tyrosinase	activity	and	selectively	destroy	melanocytes	
due	 to	 structural	 specificity	 to	oxidation	and	 reduction	
reactions14.	 Arbutin,	 a	 commonly	 used	 ingredient	 in	
whitening	 cosmetics,	 is	 a	 monthly	 extract	 of	 wood	
that	 inhibits	 melanin	 production	 through	 inhibition	 of	
tyrosinase.	 In	 addition,	 polyphenol,	 curcumin,	 etc.	 are	
used	 as	 anti-inflammatory	 agents	 to	 suppress	 the	 skin	
inflammation	 reaction,	 and	 the	 polyphenol	 component	
of	green	tea	is	also	known	to	have	whitening	action15,16,17. 
These	 anti-inflammatory	 drugs	 have	 antioxidant	
properties,	which	can	also	eradicate	active	oxygen	that	
causes	an	inflammatory	reaction.

A	whitening	substance	is	used	to	prevent	excessive	
deposition	of	melanin	pigment	on	the	skin,	or	to	lighten	
the	color	of	melanin	that	has	been	deposited	on	the	skin,	
thereby	suppressing	the	production	of	spots	or	freckles,	
thereby	contributing	to	whitening	of	the	skin18.

Melanin	 pigment	 formation	 occurs	 when	 the	
intracellular	 substance	 is	 converted	 to	 dopaquinone	
by	 tyrosine	 tyrosinase	 enzyme	 and	 then	 through	
autoxidation.	The	whitening	substance	inhibits	tyrosinase	
activity	 involved	 in	 melanin	 pigment	 formation	 or	
inhibits	melanin	 pigment	 formation	 through	 inhibition	
or	reduction	of	melanin	cell	numbers19.

At	 present,	 whitening	 substance	 detection	 is	
expanding	not	only	 to	 inhibition	of	 tyrosinase	activity,	
but	 also	 to	 substances	 capable	 of	 eliminating	 active	
oxygen,	 which	 can	 inhibit	 oxidation	 and	 melanin	
production	or	erase	anti-inflammatory	substances20.

The	 active	oxygen	generated	 in	 the	 skin	 increases	
melanin	 synthesis.	 Therefore,	 antioxidants	 have	 been	
thought	to	effectively	inhibit	melanin	production	through	
the	 function	 of	 clearing	 active	 oxygen.	 Antioxidative	
ascorbic	 acid	 have	 been	 shown	 to	 inhibit	 ultraviolet-
induced	melanogenesis	in	clinical	trials21.
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In	fact,	the	expected	inhibition	of	melanin	production	
in	 Brazilin	 showed	 a	 tyrosinase-inhibitory	 activity	 of	
78%	at	40	μg	/	mL.	In	addition,	Brazilin	showed	marked	
inhibition	 of	 tyrosinase	 in	 a	 concentration-dependent	
manner.	This	suggests	that	the	mechanism	of	inhibition	
of	 intracellular	 tyrosinase	 is	 not	 direct,	 but	 indirect,	
through	 the	 intracellular	 signaling	 pathway.	 It	 was	
also	 found	 that	Brazilin	 inhibits	 the	melanin	 synthesis	
process	 induced	by	 a-melanocyte-stimulating	hormone	
more	effectively.

Therefore,	Brazilin	has	been	shown	to	be	effective	
as	a	whitening	 functional	material	because	 it	has	been	
shown	 to	 inhibit	 a-MSH-induced	 melanogenesis	
pathway	in	melanoma	cells.

CONCLUSION

In	 this	study,	we	observed	 that	Brazilin	differently	
regulates	 melanization	 of	 cells	 depending	 on	 its	
concentration.	 In	 addition,	 according	 to	 the	 results,	
Brazilin	may	have	an	ability	 to	suppress	 total	melanin	
and	 tyrosinase.	 Brazilin	 may	 have	 an	 inhibitory	 on	
melanogenesis.
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INTRODUCTION

If	 you	 look	 at	 the	 most	 commonly	 used	 types	 of	
online	 game	 classification,	 you	 can	 categorize	 them	
into	 arcade	 games,	 PC	 games,	 CG	 (video)	 games,	
online	 games,	 and	 mobile	 games1.	 Games	 that	 are	
popular	with	 young	 people,	 such	 as	 ‘Over	watch’	 and	
‘League	of	Legends’,	have	more	than	100	million	users	
and	around	millions	of	users	worldwide.	These	games	
are	operated	as	a	 rating	 system	according	 to	 the	game	

ability	 like	 a	 rating	 and	 a	 title	 are	 awarded	 based	 on	
the	chessman’s	skill.	A	team	game	is	the	game	where	a	
team	of	many	people	teams	up	against	another	team,	so	
each	 team	member’s	game	skill	determines	 the	win	or	
loss	of	the	team2.	As	a	result	of	excessive	competition,	
self-centered	 thinking	 is	 expressed	 and	 behaves	 in	 a	
way	 that	 does	 not	 consider	 the	 partner.	This	 creates	 a	
sense	of	heterogeneity	such	as	conflict,	disorganization,	
absence,	 criticism,	 and	 self-reflection3.	 In	 this	 type	
of	 game,	 the	 ability	 of	 individual	 team	members	 will	
determine	whether	the	team	will	win	or	lose.	Therefore,	
if	 the	 team	member	does	not	care	about	 the	partner,	 it	
will	 be	 a	 factor	 that	 hinders	 team	harmony	 as	well	 as	
team	performance.	From	this	perspective,	this	study	has	
the	 following	 research	 objectives.	 First,	we	will	 study	
the	 Influences	 of	 game	 enthusiasm,	 game	 individual	
lessons,	 human	 relationships,	 game	 experience	 value,	
and	 game	 competitions	 on	 game	 satisfaction.	 Second,	
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empirical	analysis	 is	based	on	 the	 results	of	 the	 study.	
Third,	 through	 empirical	 analysis,	 we	 try	 to	 provide	
useful	data	to	online	game	companies	and	team	members	
participating	in	team	games.

THEORETICAL CONSIDERATIONS

Game enthusiasm:	By	definition,	enthusiasm	is	defined	as	
‘a	mind	to	do	all	sorts	of	things	to	accomplish	something’4. 
Enthusiasm	is	an	aggressive	willingness	for	people	to	like	
and	invest	in	capital	and	time.	However,	this	enthusiasm	
has	 negative	 consequences	when	 external	motivation	 is	
strong,	but	positive	motivation	when	internal	motivation	is	
strong5.	As	the	enthusiasm	is	the	act	of	looking	at	anything	
new	and	trying	to	change	in	a	better	way,	concentrating	
on	 the	field	of	 interest	as	a	positive	action	 to	overcome	
what	seems	impossible	and	showing	people	how	intense	
motives	 it	 has6.	A	 person	 with	 compulsive	 enthusiasm	
tends	to	see	that	there	is	nowhere	else	to	choose.	On	the	
other	hand,	people	with	harmonious	enthusiasm	can	put	it	
aside	if	something	else	happens7.

Game individual lessons:	Game	individual	lessons	are	
an	educational	service	that	teaches	you	how	to	play	games	
better	than	other	users.	It	is	very	popular	in	that	it	allows	
to	 earn	 income	 while	 doing	 leisure	 activities	 without	
special	professional	skills	or	licenses8.	It	is	said	that	the	
number	of	people	receiving	individual	game	lessons	is	
increasing	in	order	not	to	listen	to	the	fact	that	his	or	her	
team	lost	the	team	game	due	to	his	or	her	lack	of	skills.	A	
company	official	said,	‘The	more	critical	and	abusive	the	
game	is,	the	more	people	get	into	the	individual	lessons.’	
And	that	there	are	many	customers	complaining	like	‘I	
do	not	want	to	get	screwed	while	enjoying	playing	the	
game’2.	Young	people	saythey	are	told	from	time	to	time	
If	you	are	poor	at	Roll,	your	friends	who	are	high	level	
are	 saying	 ‘you	are	not	 a	person	who	does	not	have	a	
winning	skin	(compensation	for	a	high-level	user)’	and	
that	‘even	if	it	is	a	joke,	if	you	continue	to	hear	it,	you	
will	not	feel	well’9.

Human relationships:	 In	 addition	 to	 simply	 enjoying	
games,	through	active	participation	of	users,	games	act	
as	a	medium	which	establishes	various	 interaction	and	
human	 relationships10.	The	 formation	and	continuation	
of	 new	 human	 relationships	 through	 online	 games	
provide	convenience	to	the	interested	parties	in	various	
aspects	and	it	is	done	more	naturally	for	social	control	
and	sanctions	on	 formation	 itself	 are	minimal11.	 In	 the	

game,	the	virtual	community	appears	as	a	way	of	sharing	
information,	strategy,	and	tactics	among	users	who	have	
a	common	goal	consciousness	in	the	game.	At	this	time,	
game	 players	 acquire	 their	 identities	 and	 absorb	 them	
into	the	virtual	community	in	the	process	of	interacting	
with	others	through	their	character	shapes,	names,	word	
and	behaviors12.

Interactivity	 is	 defined	 as	 human	 relationships,	
which	 refers	 to	 a	 virtual	 community	 based	 on	mutual	
exchange	with	other	users	in	a	virtual	space13.

Game experience:	 The	 experience	 of	 the	 game	 leads	
to	play	as	an	experience	of	clearing	something.	Gamers	
hope	 to	 become	 stronger	 through	 the	 level	 of	 the	
character.	 They	 compete	 with	 other	 gamers,	 express	
themselves,	try	to	gain	more	resources,	and	grow	up	to	
accumulate	game	experience14.	Game	users	experience	
an	 abstract	 or	 mental	 experience	 in	 the	 MMORPG’s	
game	 space	 on	 physical	 and	 physical	 grounds.	 These	
include	 ‘immersion’,	 ‘motivation’,	 ‘addiction’,	 and	
‘fun’15.	 There	 is	 a	 realization	 that	 the	 experience	 of	
the	game	user	can	change	the	sense	of	value,	behavior	
pattern,	and	identity	and	MMORPG	users	enjoy	games	
with	their	own	beliefs	in	order	to	solve	various	problems	
in	the	space	of	the	game	through	the	characters16.

H1:	 Game	 enthusiasm	 will	 have	 a	 positive	 effect	 on	
game	experience.

H2:	Game	individual	lessons	will	have	a	positive	effect	
on	game	experience.

Game competitions: The	 confrontation	 aspect	
of	 the	 game	 is	 spreading	 from	 the	 previous	 game	
against	 a	 virtual	 enemy	 to	 a	 confrontation	 with	 other	
users	 connected	 to	 the	 network11.	With	 the	 advent	 of	
Internet	games	in	the	late	90s,	the	interactions	between	
people	and	people	 in	 the	game,	as	well	as	 the	existing	
computer-human	interaction,	have	come	to	be	realized.	
By	 realizing	 many-to-many,	 many-to-many	 situations	
rather	than	simply	one-to-one,	it	provided	the	feasibility	
of	allowing	multiple	users	to	simultaneously	approach	a	
single	game17.	Unlike	previous	computer	games,	which	
are	 based	 on	 a	 predefined	 concept,	 they	 are	 evolving	
into	a	game	in	which	a	variety	of	virtual	situations	are	
established	and	data	is	shared	between	users	and	users18. 
It	has	been	argued	that	constructing	a	maniac	group	for	
gamers	 to	 form	a	game	community	 is	a	 success	 factor	
for	the	game19.
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H3:	 Game	 enthusiasm	 will	 have	 a	 positive	 effect	 on	
game	competitions.

H4:	Game	individual	lessons	will	have	a	positive	effect	
on	game	competitions.

H5:	Human	relationships	will	have	a	positive	impact	on	
game	competitions.

Game satisfaction:	 Satisfaction	 means	 that	 when	 a	
game	 score	 rises	 or	 a	 final	 goal	 is	 accomplished,	 it	
feels	 fulfilled20.	 In	 online	 games,	 the	 satisfaction	 level	
of	 the	game	 is	 to	 show	how	satisfied	you	are	with	 the	
current	game21.	Satisfaction	refers	to	the	degree	to	which	
a	 customer	 feels	 about	 expected	 level	 and	 after-use	
satisfaction	for	a	particular	product	or	service22.

H7:	 Game	 experience	 will	 have	 a	 positive	 effect	 on	
game	satisfaction.

H8:	Game	competitions	will	 have	 a	 positive	 effect	 on	
game	satisfaction.

RESEARCH DESIGN

Research Model:	 In	 order	 to	 conduct	 empirical	
analysis	 of	 this	 study,	 we	 focus	 on	 previous	 research	
on	 game	 enthusiasm,	 game	 individual	 lessons,	 human	
relationships,	 game	 experience,	 game	 competitions,	
and	game	satisfaction	like	Figure 1.	study	model.	The	
study	model	can	be	roughly	classified	into	three	types.	
First,	 the	game	enthusiasm	by	 the	desire	 to	utilize	 the	
team	 competitions	 skillfully,	 the	 relationship	 with	
the	 surrounding	 people,	 the	 user	 psychology	 and	 the	
environment	 about	 the	 individual	 lessons,	 Second,	 the	
game	 experience	 and	 competitions	 to	 improve	 team	
game	 ability,	 and	finally	 the	 satisfaction	 of	 own	game	
through	team	game	use	activity.

Figure 1: Hypothetical Model

Operational Definition and Measurement:	 In	 this	
study,	 operational	 definitions	 were	 constructed	 based	
on	 the	 following	 previous	 studies	 to	 measure	 the	
game	 enthusiasm,	 game	 individual	 lessons,	 human	
relationships,	 game	 experience,	 game	 competitions,	
and	 game	 satisfaction.	 The	 game	 enthusiasm,	 game	
individual	lessons	and	human	relationships	are	referred	
to	the	study	of	Y.	D.	Kang.	(2009)23,	S.	Y.	Jang.	(2016)24,	
M.	 H.	 Kim.	 (2017)25,	 etc	 and	 the	 game	 experience,	
game	 competitions	 are	 referred	 to	 the	 study	 of	 K.	 S.	
Kim.	 (2016)15,	M.	H.	Kim.	 (2017)25	 Finally,	 the	 game	
satisfaction	 is	 composed	of	 J.	Y.	Kim.	 (2006)22,	which	
was	 revised	and	 supplemented	 to	fit	 the	present	 study,	
and	general	information	was	used	with	reference	to	J.	H.	
Lee.	(2017)26.	Each	item	used	a	Likert	5	point	scale.	‘1’	
for	‘not	at	all’,	2	for	‘not	so’,	3	for	‘normal’,	4	for	‘yes’	
and	5	for	‘very	agreeable’.

Data collection and analysis:	 Data	 collection	 and	
analysis	 were	 conducted	 by	 the	 Judgment	 Sampling	
method	 among	 Non-Probability	 sampling	 methods.	
Therefore,	we	surveyed	the	subjects	who	continue	to	use	
the	 team	 game	 competitions.	 The	 preliminary	 survey	
was	 carried	out	 from	 January	10,	 2018	 to	 January	15,	
2018	for	6	days,	30	copies	were	distributed	and	30	copies	
were	 collected.	Based	 on	 the	 collected	 questionnaires,	
the	questionnaires	were	revised	to	reflect	reliability	and	
validity	and	unnatural	parts	of	responses.

The	survey	was	conducted	for	30	days	from	January	
20,	 2018	 to	 February	 18,	 2018,	 and	 500	 copies	 were	
distributed	and	428	copies	were	collected.	The	validity	of	
the	collected	validity	sample	was	verified	by	Cronbach’s	
coefficient.	 And	 Confirmatory	 Factor	 Analysis	 was	
used	 to	 verity	 the	 validity	 of	 the	 discriminant	 validity	
and	 convergence	validity.	And	 frequency	 analysis	was	
used	for	the	general	characteristics	of	the	subjects.	Then,	
the	fit	 of	 the	 structural	 equation	model	 and	 the	 causal	
relationship	between	the	concepts	were	verified.

EMPIRICAL ANALYSIS

General characteristics of survey subjects:	 The	
general	 characteristics	 of	 the	 subjects	were	 like	Table 
1.	Among	the	428	respondents,	the	gender	ratio	was	307	
male	(71.7%)	and	121	female	(28.3%),	which	is	about	
three	times	higher	than	that	female.	In	come	of	less	than	
500,000	won	was	the	highest	at	69.2%.	and	the	age	was	
the	highest	at	70.6%	under	20	years	old.	The	education	
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level	was	 37.1%	 in	 junior	 high	 school	 graduation	 and	
high	school	graduation,	and	it	was	jointly	raked	first.

In	the	average	game	time	of	one	week,	less	than	10	
hours	was	the	highest	at	37.6%,	and	information	about	

the	game	was	obtained	mainly	by	the	internet	(58.9%)	
The	game	usage	period	was	 the	highest	at	34.3%	over	
4	years	and	the	cost	of	the	game	for	one	month	was	the	
highest	at	53.7%,	less	than	10,	000	won.

Table 1: General characteristics of participants

Item Division
Frequency 
(number 

of person)
% Item Division

Frequency  
(number of 

person)
%

Av
er
ag
e	
ga
m
e	
tim

e	
pe
r	w

ee
k Less	than	10	hours 161 37.6

In
co
m
e

Less	than	500,000	won 296 69.2
10	Hours	~	Less	than	15	

hours 94 22.0 500,000	won	~	Less	
than	1,000,000	won 45 10.5

15	Hours	~	Less	than	20	
hours 89 20.8 1,000,000	won	~	Less	

than	1,500,000	won 31 7.2

20	Hours	~	Less	than	25	
hours 34 7.9 1,500,000	won	~	Less	

than	2,000,000	won 30 7.0

25	Hours	~	Less	than	30	
hours 33 7.7 2,000,000	won	~	Less	

than	2,500,000	won 22 5.1

More	than	30	hours 17 4.0 More	than	2,500,000	won 4 0.9

In
fo
rm
at
io
n	
ro
ut
e	
ab
ou
t	t
he
	g
am

e

Internet 252 58.9

Th
e	
co
st
	o
f	p
la
yi
ng
	th
e	
ga
m
e	
in
	a
	

m
on
th

Less	than	10,000	won 230 53.7

TV 37 8.6 10,000	won	~	Less	
than	20,000	won 84 19.6

Magazine 39 9.1 20,000	won	~	Less	
than	30,000	won 62 14.5

News	paper 9 2.1 30,000	won	~	Less	
than	40,000	won 19 4.4

Acquaintance 71 16.6 40,000	won	~	Less	
than	50,000	won 9 2.1

Shipping	Ads 6 1.4 50,000	won	~	Less	
than	60,000	won 12 2.8

etc 14 3.3 More	than	60,000	won 12 2.8

G
am

e	
us
ag
e	

pe
rio
d

Less	than	1	year 50 11.7

A
ge

Under	20	years	old 302 70.6
1	year	~	Less	than	2	years 85 19.9 20	~	29	years	old 92 21.5
2	year	~	Less	than	3	years 98 22.9 30	~	39	years	old 28 6.5
3	year	~	Less	than	4	years 48 11.2 40	~	49	years	old 6 1.4

More	than	4	years 147 34.3 Over	50	years	old 0 0.0

G
en
de
r

Male 307 71.7

Ed
uc
at
io
na
l	b
ac
kg
ro
un
d

Less	than	Junior	high	
school	graduation 159 37.1

High	school	graduation 159 37.1

Female 121 28.3

2-year	university	
graduation

37 8.6

4-year	university	
graduation

59 13.8

Graduate	school	
graduation	with	master	

or	above
14 3.3

Total 428 100
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Variables and Reliability and Validity Verification:	Prior	to	the	empirical	analysis,	the	reliability	and	validity	of	
the	data	used	in	this	study	were	verified.	Cronbach’s	Alpha	coefficient	and	exploratory	factor	analysis	were	used	to	
measure	reliability	and	validity.	If	the	Cronbach’s	Alpha	coefficient	is	greater	than	0.6,	it	is	considered	to	be	reliable27. 
In	terms	of	the	criteria,	the	measurement	items	used	in	this	study	were	0.951.	Like	Table	2.	it	showed	satisfactory	
level	of	reliability.	Confirmatory	factor	analysis	was	conducted	to	analyze	the	validity	of	the	constructs.	Confirmatory	
factor	analysis	is	the	analysis	of	measurement	models	to	verify	the	Convergent	Validity	and	the	Discriminant	Validity	
of	constructs.	If	factor	Loadings	are	more	than	0.4%,	the	correlation	between	factors	and	constitutional	variables	is	
considered	to	be	high28,	29,	30.	In	this	regard,	the	conceptual	validity	of	the	constructs	used	in	this	study	is	presented	
like	Table	3.	so,	it	speared	to	be	sufficient.	

It	is	also	analyzed	that	there	is	intensive	validity.	And	the	Average	Variance	Extracted	(AVE)	was	about	0.5	or	
more,	so	the	question	items	were	analyzed	as	representative	of	research	item.	After	confirmatory	factor	analysis,	we	
conducted	a	correlation	analysis	like	Table	4.	to	roughly	examine	the	direction	in	which	the	variables	used	in	this	
study	are	related.	Overall,	there	was	a	significant	relationship	between	variables.

Table 2: Reliability and validity checks

Questionnaire questions Component Cronbach’s 
Alpha

Game	
enthusiasm

When	I	do	not	play,	I	think	of	the	game. .849 .949
I	am	only	interested	in	games	in	my	spare	time. .821 .949

Individual	
lessons

I	feel	that	I	did	well	in	the	game	individual	lessons	when	I	did	
better	than	other	team	members. .906 .949

Other	team	members	make	mistakes	in	the	game,	but	when	I	
am	not,	I	feel	like	I	did	well	in	the	game	individual	lessons. .913 .948

When	I	lead	the	game	alone	in	the	game,	I	feel	like	I	did	well	
in	the	game	individual	lessons. .927 .948

When	I	thought	I	had	done	the	game	skills	I	leaned	through	
the	game	individual	lessons,	I	feel	like	I	did	best	in	the	game	

individual	lessons.
.886 .948

When	I	learned	new	game	skill	through	game	individual	
lessons	and	practiced	it	more,	I	feel	that	I	did	the	best. .861 .948

Relationships
I	think	the	network	has	expanded	through	the	game. .884 .949
I	am	interacting	with	people	I	met	through	games. .827 .950

Game	
experience

The	more	I	improve	my	game	skills,	the	more	people	
appreciate	me	and	rate	my	value	highly. .815 .948

The	game	gives	me	a	variety	of	experiences. .835 .948
I	played	games	often	and	got	game	know-how. .855 .948

I	use	it	repeatedly	to	improve	the	game	ability	in	the	game. .863 .948
I	am	confident	in	the	game	because	of	the	game	experience. .857 .948

Game	
competitions

I	use	games	to	get	out	of	my	daily	life .837 .949
When	I	play	a	game,	I	gave	to	win. .783 .949

Game	
satisfaction

I	am	confident	that	I	am	good	at	playing	games	when	I	play	
games. .843 .951

K	talk	to	others	about	the	pleasure	of	the	game. .895 .951
The	game	that	I	use	has	well	made	characters,	items,	and	

backgrounds	around. .856 .950
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Table 3: Results of confirmatory factor analysis

Constructs Question Std. 
Loadings

Error 
Variance t-value p-value CR AVE

Game	
enthusiasm

Game	enthusiasm	1 .845 .364 18.176 ***(.001)
0.775 0.633

Game	enthusiasm	2 .815 .435 - -

Individual	
lessons

Individual	lessons	1 .906 .225 26.405 ***(.001)

0.939 0.755
Individual	lessons	2 .913 .201 26.841 ***(.001)
Individual	lessons	3 .927 .197 27.646 ***(.001)
Individual	lessons	4 .887 .306 32.813 ***(.001)
Individual	lessons	5 .861 .384 - -

Relationships
Relationships	1 .884 .239 - -

0.820 0.695
Relationships	2 .827 .403 18.005 ***(.001)

Game	
experience

Game	experience	1 .814 .373 - -

0.916 0.686
Game	experience	2 .833 .318 20.301 ***(.001)
Game	experience	3 .857 .313 21.164 ***(.001)
Game	experience	4 .864 .314 21.443 ***(.001)
Game	experience	5 .858 .318 21.219 ***(.001)

Game	
competitions

Game	competitions	1 .839 .331 16.653 ***(.001)
0.766 0.621

Game	competitions	2 .774 .465 - -

Game	
satisfaction

Game	satisfaction	1 .842 .315 - -
0.893 0.736Game	satisfaction	2 .891 .209 22.446 ***(.001)

Game	satisfaction	3 .860 .282 21.502 ***(.001)

Table 4: Correlation of matrix

Variable Game 
enthusiasm

Individual 
lessons Relationships Game 

experience
Game 

competitions
Game 

satisfaction
Game	

enthusiasm 1.000

Individual	
lessons

.713*	
(.069) 1.000

Relationships .742*	
(.063)

.583*	
(.062) 1.000

Game	
experience

.719*	
(.058)

.620*	
(.059)

.729*	
(.056) 1.000

Game	
competitions

.715*	
(.060)

.632*	
(.061)

.6603*	
(.056)

.809*	
(.057) 1.000

Game	
satisfaction

.453*	
(.052)

.375*	
(.053)

.418*	
(.049)

.700*	
(.053)

.665*	
(.054) 1.000

Notice)	*p.01,	**p	.05
Notice)	(	)	Estimate	Value	Meaning

MODEL ANALYSIS AND HYPOTHESIS 
TESTING

Structural Equation Model and Path Coefficient: In	
order	 to	 analyze	 the	 structural	 equation	model,	we	 set	

game	enthusiasm,	game	individual	lessons,	and	human	
relationships	as	potential	external	variables,	and	we	set	
the	 endogenous	 variable	 as	 the	 mediation	 role	 of	 the	
game	 experience	 and	 the	 game	 competitions,	 and	 the	
game	satisfaction	as	the	endogenous	variable.
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The	 overall	 fit	 index	 of	 the	 model	 presented	 in	
this	 study	 was	 =395.768,	 d.f=140,	 p=.000,	 /d.f=2.827,	
RMR=.050,	 RMSEA=.065,	 GFI=.910,	 AGFI=.878,	
PGFI=.671,	 NFI=.945,	 RFI=.933,	 IFI=.964,	 TLI=.956,	
CFI=.964,	and	it	was	satisfactory	when	compared	to	the	
reference	value.	In	other	words,	/d.f	is	less	than	3	in	fitness,	
and	GFI,	AGFI,	NFI,	RFI,	 IFI,	TLI,	and	CFI	are	 larger	
than	0.9	and	RMR	is	lower	than	0.05.	We	can	judge	the	
hypothesis	of	this	study	as	a	model	which	is	reasonable.

Verification of research hypothesis

The	results	of	verification	of	all	8	hypotheses	set	in	
the	game	enthusiasm,	game	 individual	 lessons,	human	
relationships,	game	experience,	game	competitions,	and	
game	satisfaction	are	summarized	as	Table 5.

7	hypotheses	were	adopted	among	the	entire	study	
hypotheses,	 in	which	 the	p-value	was	 lower	 than	0.05	
and	the	t-value	was	in	the	positive	direction.	The	results	
of	the	research	hypothesis	through	the	structural	equation	
are	as	follows.

The	 relationship	 between	 game	 enthusiasm	 and	
game	 experience	 (=.29,	 t=3.982,	 p=.000),	 game	

enthusiasm	 and	 game	 competitions	 (=.30,	 t=2.893,	
p=.004)	 was	 statistically	 significant	 +),	 Hypotheses	 1	
and	3	were	adopted.

The	 relationship	 between	 game	 individual	 lessons	
and	 game	 experience	 (=.03,	 t=.628,	 p=.530)	 was	 not	
statistically	 significant	 and	Hypothesis	 2	was	 rejected.	
However,	 Hypothesis	 4	 was	 adopted	 because	 the	
relationship	between	game	individual	lessons	and	game	
competition	 (=.22,	 t=3.185,	 p=.001)	 was	 statistically	
significant	positive.

Hypothesis	5	was	adopted	because	the	relationship	
between	 relationships	 and	 game	 competitions	 (=.33,	
t=4.011,	p=.000)	was	statistically	significant	positive.

Hypothesis	6	was	adopted	because	the	relationship	
between	game	competitions	and	game	experience	(=.60,	
t=8.224,	p=.000)	was	statistically	significant	positive.

Finally,	Hypothesis	7	and	8	were	adopted	because	
the	 relationship	 between	 game	 experience	 and	 game	
satisfaction	(=.50,	t=5.355,	p=.000),	game	competitions	
and	 game	 satisfaction	 (=.23,	 t=2.430,	 p=.015)	 is	
statistically	significant	positive.

Table 5: Results of hypothetical path model
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H1 Game	enthusiasm	→ Game	experience .29 .265 .286 3.892 *** Adoption
H2 Individual	lessons	→ Game	experience .03 .029 .035 .628 .530 Rejection
H3 Game	enthusiasm	→ Game	competitions .30 .267 .297 2.893 .004 Adoption
H4 Individual	lessons	→ Game	competitions .22 .174 .218 3.185 .001 Adoption
H5 Relationships	→ Game	competitions .33 .299 .332 4.011 *** Adoption
H6 Game	competitions	→ Game	experience .60 .616 .600 8.224 *** Adoption
H7 Game	experience	→ Game	satisfaction .50 .514 .503 5.355 *** Adoption
H8 Game	competitions	→ Game	satisfaction .23 .245 .233 2.430 .015 Adoption

***p0.01

CONCLUSION

The	 Purpose	 of	 this	 study	 is	 to	 suggest	 the	
implications	 for	 online	 game	 companies	 and	 team	
members	 participating	 in	 game	 competitions	 by	
grasping	 the	 relationship	 between	 game	 enthusiasm,	

game	 individual	 lessons,	 human	 relationships,	 game	
experience,	and	game	competitions	on	game	satisfaction.

The	implications	of	this	study	are	as	follows.

First,	it	shows	that	game	enthusiasm	has	a	significant	
effect	on	the	relationship	between	game	experience	and	
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game	 competitions.	 The	 results	 of	 this	 analysis	 show	
that	 the	 team	game	users	are	 interested	 in	 the	game	in	
general,	and	that	they	are	spending	a	lot	of	time	playing	
the	game	among	various	leisure	activities	during	leisure	
time.	Therefore,	online	game	companies	have	to	provide	
various	 game	 information	 to	 game	 users,	 and	 game	
technologies	 that	 game	 users	 can	 practice	 themselves	
in	connection	with	game	types	that	are	usually	used	as	
team	games	should	be	provided.

Second,	 the	 relationship	 between	 game	 individual	
lessons	and	game	experience	did	not	have	a	significant	
effect,	 but	 it	was	 found	 to	 have	 a	 significant	 effect	 on	
relationship	with	game	competitions.	The	results	of	this	
analysis	show	that	 the	users	using	the	game	individual	
lessons	 are	 positively	 evaluating	 the	 game	 individual	
lessons	 by	 the	 game	 results.	 However,	 it	 can	 be	 seen	
that	 the	 game	 individual	 lessons	 do	 not	 affect	 the	
various	experiences	and	know-how	of	the	game	and	the	
confidence	 improvement.	 Therefore,	 game	 companies	
have	 to	make	various	game	 leagues	 and	provide	 them	
to	users.	In	addition,	those	who	provide	game	individual	
lessons	 should	 offer	 lessons	 in	 a	 variety	 of	 ways	 to	
improve	 the	 confidence,	know-how,	 and	experience	of	
the	game	to	those	who	participate	in	the	team	game.

Third,	 the	 relationship	 between	 the	 human	
relationship	and	the	game	competitions	was	significant.	
These	 results	 of	 this	 analysis	 show	 that	 through	 team	
games,	 the	 interaction	 with	 the	 team	 members	 and	
the	 formation	 of	 the	 human	 relationships	 with	 the	
various	opponent	 teams	 in	 the	 league	 that	 is	 going	on	
several	 times	 can	 be	 seen.	 Therefore,	 it	 is	 necessary	
for	 game	 companies	 to	 develop	 and	 provide	 various	
communication,	 information	 exchange,	 and	 friendship	
events	 in	 order	 to	 form	 human	 relationships	 between	
their	team	members	and	counterpart	team	members.	

Fourth,	the	relationship	between	game	competitions	
and	 game	 experience	 shows	 significant	 effect.	 These	
results	of	this	analysis	can	be	attributed	to	the	desire	to	
solve	the	stress	that	arises	in	everyday	life	through	the	
game	 and	 the	 desire	 to	 experience	 a	 lot	 of	 games	due	
to	the	desire	to	win	the	game.	Therefore,	it	is	necessary	
for	 game	 companies	 to	 provide	 music	 and	 video	 that	
can	relieve	the	stress	from	the	game	to	 the	 team	game	
players.	Moreover,	it	is	necessary	to	build	a	system	that	
can	easily	enhance	the	online	game	experience	activity	
by	linking	with	the	mobile	game.

Finally,	 the	 relationship	 between	 game	 experience	
and	 game	 satisfaction,	 game	 competitions	 and	 game	
satisfaction	was	found	to	have	a	significant	effect.	These	
results	show	that	users	are	enjoying	and	improving	their	
self-confidence	while	playing	an	online	team	game.	Also,	
it	can	be	seen	that	they	are	satisfied	with	the	configuration	
and	graphics	of	the	game	used	by	them.	Therefore,	online	
team	game	users	need	to	emphasize	their	presence	to	the	
team	by	exercising	their	abilities	as	much	as	they	can,	and	
try	to	utilize	the	game	as	a	fun	tool.

Although	 this	 study	 has	 made	 a	 lot	 of	 efforts	 to	
present	meaningful	implications	and	implications,	there	
are	 problems	 to	 be	 solved.	 The	 results	 of	 this	 study	
suggest	that	it	may	be	difficult	to	generalize	the	results	of	
the	study	because	it	is	aimed	at	those	who	continue	to	use	
online	team	games.	Therefore,	it	is	necessary	to	divide	
the	online	team	games	into	those	who	have	used	online	
team	games	in	the	past	but	are	not	currently	using	them,	
and	 those	who	want	 to	use	online	 team	games	 for	 the	
first	time.	In	addition,	the	fact	that	the	game	individual	
lessons	do	not	affect	the	game	experience	is	considered	
to	be	the	influence	of	the	game	individual	lesson	method.	
Therefore,	 it	 is	necessary	to	study	the	game	individual	
lesson	method	in	the	future.
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Radiation Dose Reduction Effect of Tungsten Shield During 
Health Screening MDCT Examination
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ABSTRACT

For	health	screening	MDCT	examination,	an	eco-friendly	shield	was	produced	to	minimize	the	radiation	
dose	and	to	evaluate	the	usefulness	of	clinical	application	and	reduction	of	unnecessary	artifacts	to	obtain	
final	diagnostic	medical	images	with	high	diagnostic	value.

The	study	utilized	CT	SOMATOM	Definition	Flash	(Simens	Medical	System,	Germany),	which	can	acquire	
128-slice	images	by	rotating	once,	and	the	scan	conditions	used	for	the	abdominal	examination	were	the	
same	as	 those	used	in	clinical	examination.	To	measure	 the	radiation	dose	of	 the	subject,	a	human	body	
phantom	 (Model	PBU-31)	consisting	of	human	body	equivalent	material	 and	glass	dosimeter	Dose	Ace	
(Model	GD-352M	and	FGD-1000)	were	used.

When	the	shield	was	used,	the	mean	dose	was	measured	as	1,847	±	5.83μGy,	and	when	the	tungsten	shield	
was	not	used,	the	mean	dose	was	measured	as	3,506	±	6.25μGy,	which	resulted	in	a	47.3%	radiation	dose	
reduction	efficiency,	and	the	reduction	factor	was	converted	to	1.9.	The	image	obtained	using	an	eco-friendly	
tungsten	shield	was	4.0	±	0.2	points,	when	images	were	acquired	without	using	a	tungsten	shield,	the	result	
was	4.5	±	0.2	points,	and	the	quality	of	the	image	was	highly	evaluated	when	the	eco-friendly	shield	was	
utilized	and	there	was	a	statistically	significant	difference(p<0.05).

This	result	is	expected	to	be	widely	used	to	reduce	the	radiation	dose	of	medical	radiation	by	presenting	the	
data	for	predicting	the	radiation	dose	of	the	patient	during	the	health	screening	chest	CT	and	determining	
the	examination	method.
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INTRODUCTION

MDCT	 (Multi	 Detector	 Computed	 Tomography),	
which	is	widely	used	in	health	screening,	is	a	device	that	
acquires	many	tomographic	images	while	the	X-ray	tube	
rotates	around	the	subject,	unlike	generic	X-ray	imaging	
that	aquires	images	by	single	radiation.	This	can	provide	
sufficient	 patient	 image	 information	 and	 high-quality	
images,	 but	 the	 radiation	dose	 received	by	 the	 subject	
during	imaging	is	relatively	high	1-3.	

The	Korea	Food	and	Drug	Administration	(KFDA)	
conducted	a	survey	and	analysis	of	the	number	of	radiation	

examinations	 conducted	 by	 medical	 institutions	 from	
2007	to	2011	and	dose	by	type	of	test,	and	reported	that	
the	annual	number	of	diagnostic	radiology	examinations	
increased	 by	 35%	 over	 five	 years	 from	 160	 million	
in	2007	 to	220	million	 in	2011,	 the	number	of	 annual	
radiation	examinations	per	capita	is	steadily	increasing	
from	3.3	times	in	2007	to	4.6	times	in	2011,	and	that	the	
annual	diagnostic	radiation	dose	per	person	increased	by	
about	51%	over	5	years,	from	0.93	mSv	in	2007	to	1.4	
mSv	in	20114,5.

Computed	 tomography	 (CT)	 examination	 using	
X-ray	 using	 diagnostic	 radiology	 is	 used	 for	 medical	
field	through	securing	legitimacy	due	to	its	benefits	on	
diagnostic	information	obtained	on	patients	compared	to	
the	radiation	damage.	In	order	to	optimize	the	patient’s	
radiation	protection,	 the	optimal	dose	according	 to	 the	
ALARA	(As	Low	As	Reasonably	Achievable)	concept	
is	obtained	and	the	dose	to	the	patient	is	minimized6-9.
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In	 glass	 dosimeters,	 electrons	 and	 holes	 PO4	 are	
generated	 when	 silver	 ion	 activated	 phosphate	 of	
glass	 element	 is	 irradiated	with	 ionizing	 radiation,	 the	
generated	 electrons	 are	 captured	 by	 Ag+	 in	 the	 glass	
element	 to	 become	Ago,	 and	 the	 holes	 are	 trapped	 in	
PO4 

+,	or	migrate	to	Ag+	over	time	to	form	Ag++.	These	
Ago	and	Ag++	form	a	more	stable	state	RPL	(Radio	Photo	
Luminescence)	center.	When	irradiated	with	ultraviolet	
rays	at	the	center	of	RPL,	energy	is	absorbed	to	create	
excited	state,	and	then	it	returns	to	the	stable	state	and	
emits	orange	fluorescence.	At	 this	 time,	 the	number	of	
RPL	centers	 emitting	fluorescence	 is	 constant	 and	 can	
be	read	out	repeatedly	since	it	does	not	disappear	in	the	
surrounding	environment	and	reading	process10-13.

Tungsten	 is	 heavy	 and	 hard,	 has	 the	 highest	
melting	 point	 of	 3,422°C	 among	 metal	 elements,	 and	
has	 the	 lowest	 vapor	 pressure,	 making	 it	 widely	 used	
as	 an	 incandescent	 filament	 and	 various	 electrical	 and	
electronic	materials.	Recently,	tungsten	shield	has	been	
attracting	 attention	 as	 an	 eco-friendly	 X-ray	 shielding	
defense	 due	 to	 the	 hazard	 to	 human	 body	 of	 lead	
material14,15.

Studies	 related	 to	 CT	 radiation	 dose	 reduction	
include,	 evaluation	 of	 radiation	 exposure	 of	 visual	
organs	using	bismuth	shield1,	evaluation	of	eye	dose	and	
image	quality	according	to	new	tube	current	modulation	
technique	 in	 head	CT16,	 reduction	 of	worker	 exposure	
by	 manufacture	 of	 radiation	 shield17,	 evaluation	 of	
usefulness	of	bismuth	shield	for	PET/CT	examination18,	
reduction	 rate	 of	 the	 surface	 radiation	 dose	 and	 the	
evaluation	 of	 radiation	 artifact	 image	 of	 the	 radiation	
fusion	 shield	 using	 shell	 in	 computerized	 tomography	
equipment4,	 and	 comparison	 of	 lens	 doses	 according	
to	shielding	material	changes	 in	Brain	CT19.	However,	
these	studies	have	been	based	on	dose	assessment	using	
bismuth	shields	and	changes	in	tube	currents,	and	there	
is	no	CT	radiation	dose	study	using	eco-friendly	tungsten	
shields	and	glass	dosimeters.

The	 aim	 of	 this	 study	 was	 to	 provide	 basic	 data	
for	 minimizing	 the	 radiation	 dose	 and	 acquiring	 and	
evaluating	 optimal	 images	 by	 producing	 tungsten	
eco-friendly	 shields	 for	 health	 screening	 MDCT	
examinations	 and	 measuring	 and	 evaluating	 radiation	
dose	using	a	glass	dosimeter.

SUBJECTS AND METHOD

Materials and Equipment: The	 study	 utilized	 CT	
SOMATOM	Definition	Flash	(Simens	Medical	System,	
Germany),	 which	 can	 acquire	 128-slice	 images	 by	
rotating	 once,	 and	 the	 scan	 conditions	 used	 for	 the	

abdominal	 examination	 were	 the	 same	 as	 those	 used	
in	clinical	examination[Fig.	1].	The	scan	FOV	was	set	
to	Large	and	 the	 scan	 length	was	 identically	330	mm,	
and	the	specific	scan	conditions	were	used	as	shown	in	
[Table	1].	To	measure	the	radiation	dose	of	the	subject,	a	
human	body	phantom	(Model	PBU-31,	Kyoto	Kagaku,	
Japan)	 consisting	 of	 human	 body	 equivalent	 material	
and	 glass	 dosimeter	 Dose	Ace	 (Model	 GD-352M	 and	
FGD-1000,	Asahi	Techno	Glass	Cooperation,	Shizuoka,	
Japan)	were	used.

Figure 1: CT examination equipment

Table 1: MDCT scan parameter

Parameter Value
Technique Adult-Helical

kVp 120
mA Auto

Time	per	rotation(sec) 0.6
mAseff 144

Scan	Field	of	View 330
exposure	time(sec) 10.9
Table	speed(mm/rot) 26.5

Pitch 0.828
Reconstructed	Scan	Width	(mm) 5

Eco-friendly tungsten shield:	 The	 Tungsten	 used	 to	
produce	 the	 shield	 has	 the	 atomic	 number	 74,	 atomic	
weight	183.85,	and	is	represented	by	the	element	symbol	
W.	 The	 English	 word	 tungsten	 was	 derived	 from	 the	
Swedish	 words	 tung	 (heavy)	 and	 sten	 (stone).	 It	 is	 a	
white	or	grayish	white	metal	with	melting	point	of	3,400	
℃	and	specific	gravity	of	19.32.

Lead-free	 tungsten	compounds	are	harmless	 to	 the	
human	body	and	are	economical	and	lightweight,	when	
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X-rays	 pass	 through	 bismuth,	 they	 absorb	 low-energy	
radiation	 such	 as	 Compton	 scattering,	 opto-electronic	
rotation	 sampling,	 and	 atom	 relaxation	 effects,	 and	
when	 radiation	 is	 used,	 human	 body	 shielding	 can	 be	
effectively	performed.

In	this	experiment,	tungsten	powders	were	nanofied	
and	 mixed	 with	 silicone	 polymer	 having	 excellent	
mixing	property	and	tourmaline	having	high	absorption	
capacity	and	electrical	characteristic	in	X-ray	image	to	
fabricate	a	shielding	sheet	according	to	thickness	to	test	
the	shielding	performance.

Glass dosimeter dose measurement:	 The	 calibration	
of	 the	 glass	 dosimeter	 was	 performed	 by	 calibrating	
the	 glass	 element	 irradiated	with	 6	mGy	using	 a	 137Cs	
standard	source	at	the	Japan	Radiation	Standards	Agency.	

In	consideration	of	the	characteristics	of	the	element,	
the	annealing	process	was	performed	at	400°	C	for	1	hour	
before	the	irradiation,	and	the	background	was	measured	
as	10-20	μGy	after	cooling,	 and	after	panoramic	 scan,	
the	pre-heating	was	performed	at	70	°	C	for	1	hour,	then	
cooled,	and	the	dose	value	irradiated	to	the	element	was	
measured	 by	 a	 reader	 where	 dose	 accumulated	 value	
was	 repeated	 10	 times	 and	 mean	 value	 and	 standard	
deviation	were	calculated.	The	radiation	dose	value	was	
derived	 by	 subtracting	 the	 background	 value	 from	 the	
calculated	value.

For	 the	 measurement	 of	 the	 chest	 radiation	 dose	
distribution,	on	the	basis	of	the	heart	center,	the	radiation	
dose	distribution	by	each	part	was	measured	by	placing	
two	devices	each.	 In	order	 to	 reduce	 the	measurement	
error,	MDCT	scan	was	repeated	5	times.

Image evaluation method:	 To	 obtain	 the	 image	 and	
to	 confirm	 clinical	 practicality,	 qualitative	 analysis	
was	 performed.	Qualitative	 analysis	was	 based	 on	 the	
contrast	 of	 image,	 lesion	 detection	 rate,	 and	 clarity	 of	
boundary	divided	into	five	groups	(1:	very	bad,	2:	bad,	3:	
normal,	4:	good,	5:	very	good)	and	evaluation	was	done	
by	2	radiology	specialists	and	3	radiologists	with	more	
than	10	years	of	experience.

Statistical processing and analysis:	Data	were	analyzed	
using	 the	 SPSSWIN	 (Ver	 13.0)	 statistical	 program,	
and	 t-test	 and	ANOVA	 were	 performed	 to	 verify	 the	
significance	 of	 the	 mean	 values	 of	 the	 radiation	 dose	
measurements	 in	 the	 control	 and	 experimental	 groups.	
The	significance	level	of	all	statistics	was	p	<0.05.

RESULTS AND DISCUSSION

Results of radiation dose measurement during health 
screening chest CT:	The	tungsten	used	in	the	tungsten	

shield	used	 in	health	 screening	CT	 is	 heavy	 and	hard,	
has	 the	highest	melting	point	of	3,422oC	among	metal	
elements	and	has	 the	 lowest	vapor	pressure,	making	 it	
widely	used	as	filament	for	various	incandescent	lamps	
and	various	electrical	and	electronic	materials.	It	is	also	
a	 radiopaque	 material,	 which	 causes	 shadowing	 due	
to	 beam	 hardening.	However,	 it	 absorbs	 radiation	 and	
reduces	 the	 radiation	 dose.	 Recently,	 tungsten	 shield	
has	 been	 attracting	 attention	 as	 an	 eco-friendly	 X-ray	
shielding	defense	due	 to	 the	human	health	problem	of	
lead	material[4,	20,21].

Table 2: Comparison of radiation dose according to 
use of eco-friendly tungsten shield in chest MDCT 

examination

Scan No. No Shield
[μGy ± SD]

eco-friendly 
shield

[μGy ± SD]
1 3,509	± 6.24 1,847	± 5.85
2 3,507	± 6.26 1,855	± 5.82
3 3,502	± 6.30 1,851	± 5.83
4 3,505	± 6.25 1,840	± 5.86
5 3,506	± 6.20 1,844	± 5.80

Average 3,506	± 6.25 1,847	±	5.83
%	Reduction 47.3%
Reduction	

Factor 1.9

In	 this	 study,	 tungsten	powder	was	 nano-field	 and	
mixed	with	a	silicone	polymer	having	excellent	mixing	
properties	 and	 tourmaline	 for	 enhancing	 bonding	
strength	to	prepare	shielding	sheets	of	varying	thickness	
that	 is	 light	 and	 harmless	 to	 the	 human	 body	 due	 to	
the	 absence	 of	 lead.	 Using	 a	 full	 human	 body	 tissue	
equivalent	 phantom,	 for	 the	 heart-centered	 radiation	
dose	measurements	during	chest	MDCT	examinations,	
5	repeated	measurements	were	made	divided	according	
to	the	use	of	the	eco-friendly	tungsten	shield.

For	 the	 result	 of	 radiation	 dose	 measurement	
according	 to	 the	use	of	eco-friendly	 tungsten	shield	 in	
chest	MDCT	 examination,	 when	 the	 shield	 was	 used,	
the	 average	dose	was	1,847	±	5.83μGy,	 and	when	 the	
tungsten	 shield	 was	 not	 used,	 the	 average	 dose	 was	
3,506	±	6.25μGy[Table	1].	Here,	using	a	tungsten	eco-
friendly	 shield,	 the	 radiation	 dose	 reduction	 efficiency	
was	47.3%	and	the	converted	reduction	factor	was	1.9.	

These	results	indicate	that	radiation	dose	is	reduced	
when	tungsten	shield	is	used	in	chest	MDCT	examination	
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and	there	was	statistically	significant	difference	(<0.001).It	
is	expected	to	be	used	as	an	important	data	for	application	
of	eco-friendly	shield	in	chest	MDCT	examination.

Results of acquired image quality evaluation in chest 
MDCT using tungsten shield:	 In	 order	 to	 analyze	 the	
potential	 of	 clinical	 application	 of	 produced	 tungsten	
shield	 as	 an	 eco-friendly	 tungsten	 shield	 to	 reduce	 the	
radiation	dose	in	MDCT	examination,	qualitative	analysis	
was	 performed	 with	 the	 acquired	 images.	 Qualitative	
analysis	 was	 based	 on	 the	 contrast	 of	 image,	 lesion	
detection	rate,	and	clarity	of	boundary	divided	 into	five	
groups	(1:	very	bad,	2:	bad,	3:	normal,	4:	good,	5:	very	
good)	and	evaluation	was	done	by	2	radiology	specialists	
and	3	radiologists	with	more	than	10	years	of	experience.

The	images	acquired	using	the	chest	MDCT	and	the	
eco-friendly	shield	during	health	screening	are	shown	in	
[Figure	2]	and	[Figure	3].

Figure 2: Chest MDCT examination acquired 
images without use of shield

Figure 3: Chest MDCT examination acquired 
images with use of shield

As	a	 result	 of	 analyzing	 the	 acquired	 images	with	
Likert	5	point	scale,	the	images	obtained	using	an	eco-

friendly	 tungsten	 shield	 showed	 4.0	 ±	 0.2	 points	 and	
the	 images	 obtained	without	 using	 the	 tungsten	 shield	
showed	4.5	±	0.2	points,	where	the	quality	of	the	images	
without	eco-friendly	shield	were	highly	evaluated,	and	
there	was	a	statistically	significant	difference(p<0.05).

Table 3: Evaluation of acquired image quality in 
chest MDCT examination according to use of eco-

friendly tungsten shield

Scan No. No. Shield eco-friendly shield
1 4.5	±	0.2 4.0	±	0.2
2 4.5	±	0.2 4.0	±	0.2
3 4.5	±	0.2 4.0	±	0.2
4 4.5	±	0.2 4.0	±	0.2
5 4.5	±	0.2 4.0	±	0.2

Average 4.5	±	0.2 4.0	±	0.2

These	results	show	that	the	tungsten	shield	reduces	
the	radiation	dose	in	the	chest	MDCT	examination	and	
can	acquire	images	suitable	and	effective	for	diagnosis.	
As	 mentioned	 earlier,	 in	 the	 case	 of	 using	 low	 doses	
as	in	the	diagnostic	radiology	field,	it	is	expressed	as	a	
stochastic	effect,	the	LNT	(Linear	Non	Thersold)	model	
is	 applied	 to	 radiation	 protection,	 and	 since	 there	 is	
no	 threshold	dose	 for	 an	effect,	 it	 is	very	 important	 to	
reduce	 the	dose	because	 it	means	 that	 there	 is	no	 safe	
dose	in	using	radiation.

For	 this	 reason,	 it	 is	determined	 that	many	studies	
and	 development	 of	 shielding	 materials	 and	 shielding	
devices	 that	 can	 reduce	 the	 radiation	 dose	 in	 chest	
MDCT	examination	should	be	proceeded.

CONCLUSION

A	lightweight	tungsten	shield	that	is	harmless	to	the	
human	body	 due	 to	 lack	 of	 lead	was	 used	 to	 evaluate	
surface	incident	dose,	shielding	performance,	and	image	
quality	during	chest	MDCT	examination.

The	 average	 dose	 was	 1,847	 ±	 5.83μGy	 when	
the	shield	was	used	and	 the	average	dose	was	3,506	±	
6.25μGy	when	the	tungsten	shield	was	not	used,	which	
showed	that	the	radiation	dose	reduction	efficiency	was	
47.3%	 and	 the	 reduction	 factor	 was	 1.9.	 The	 images	
obtained	using	an	eco-friendly	 tungsten	shield	 showed	
4.0	±	0.2	points	and	the	images	obtained	without	using	
the	tungsten	shield	showed	4.5	±	0.2	points,	where	the	
quality	of	 the	 images	without	eco-friendly	shield	were	
highly	evaluated,	and	there	was	a	statistically	significant	
difference(p<0.05).
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This	result	is	expected	to	be	used	as	important	basic	
data	 for	 predicting	 the	 radiation	 doses	 of	 the	 patients	
during	 the	 health	 screening	 chest	 CT	 examinations,	
determining	 the	 examination	 methods	 and	 decreasing	
the	medical	radiation	dose.
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ABSTRACT

Background/Objectives:	In	this	study,	in	order	to	protect	Radiation	workers	under	occupational	exposure	
situation	of	radiation	management	areas,	and	improve	worker’s	condition,	improvement	ways	need	to	be	
founded.

Method/Statistical analysis:	 A	 questionnaire	 survey	 was	 conducted	 on	 209	 students	 of	 radiology	 at	
Gimcheon	University	in	Republic	of	Korea.	The	questionnaire	survey	was	conducted	on	the	awareness	of	
the	nuclear	safety	act,	awareness	of	the	revision	of	the	occupant	safety	management	system,	and	the	degree	
of	violation	of	the	right	to	learn	in	accordance	with	the	nuclear	safety	law.

Findings:	The	survey	was	conducted	to	see	how	participants	are	recognized	on	classification	of	radiation	
workers	 in	nuclear	 safety	 law,	 classification	of	 frequent	passengers,	 enforcement	of	 health	 examination,	
completion	 of	 safety	 education,	 recording	 of	 exposure	 dose.	 Understanding	 of	 the	 safety	 management	
regulations	 of	 the	 radiation	 safety	 management	 regulations	 was	 3.91	 and	 average	 of	 4.25	 was	 learned	
about	safety	management	regulations	in	the	laboratory.	However,	awareness	of	radiation	exposure	was	low	
2.37.	And	the	average	of	the	safety	management	evaluation	items	of	the	radiation	practice	room	was	4.3	or	
more,	and	the	awareness	of	safety	management	was	very	high.	In	the	evaluation	items	for	radiation	safety	
management	and	learning	right,	the	limit	of	the	practice	according	to	the	nuclear	safety	act	was	lower	than	
the	mean	of	3.53,	but	the	standard	deviation	was	1.18,	which	showed	a	slight	difference.

Improvements/Applications:	 It	 is	 very	unfair	 for	universities	 to	 apply	 this	nuclear	 safety	 law	and	 it	 is	
necessary	to	prevent	infringement	of	students’	right	of	learning	through	revision.
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INTRODUCTION

Our	nuclear	power	and	radiation	industry	is	rapidly	
developing	 every	 year	 through	 endless	 investment,	
continuous	 research	 and	 development.	 Also,	 user	 for	
radiation	and	radioisotope	with	science	development	is	
increasing	and	field	of	use	is	become	diverse1.	Especially,	
in	case	of	medical	field,	they	contribute	to	improvement	
of	 public	 health	 by	 using	 radiation	 diagnostics	 and	
treatment2,3,4.

The	field	has	also	been	actively	devote	to	diagnosis	
and	 treatment	 of	 diseases	 using	 radiology	 such	 as	
radiology,	 nuclear	medicine,	 and	 radiation	 oncology5,6. 
Our	nuclear	safety	act	is	intend	to	prevent	disasters	and	
ensure	 public	 safety	 by	 regulating	matters	 concerning	
safety	 management	 based	 on	 research,	 development,	
production,	and	use	of	nuclear	energy7,8,9.

The	 radiation	 generator	 used	 in	 the	 national	
university’s	radiology	department	is	also	regulated	under	
the	 nuclear	 safety	 act,	 and	 some	 parts	 of	 regulation	 is	
followed	the	rules	about	safety	management	of	diagnostic	
radiation	 generator10.	 According	 to	 nuclear	 safety	 act,	
many	 students	 who	 are	 major	 in	 radiology	 need	 be	
classified	 according	 to	 article	 2	 (8)	 of	 the	 enforcement	
decree	 of	 the	 nuclear	 safety	 law	 in	 order	 to	 practice	
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radiography	 practice11,12.	 Because	 of	 this,	 there	 is	
substantial	constraints	when	they	performing	experiment	
in	school	using	radiation	generator.	Prior	to	nuclear	safety	
act,	 they	 infringed	 and	 damaged	 by	 the	 right	 to	 learn	
which	is	the	basic	right.	In	order	to	ensure	study	right	for	
students,	nuclear	safety	act	need	to	be	revised13,14.

In	 this	 study,	 we	 investigate	 the	 operation	 status	
of	 	 ‘person	 with	 frequent	 access’	 defined	 in	 article	 2	
(8)	of	the	enforcement	decree	of	the	nuclear	safety	act,	
and	want	 to	protect	 the	 rights	of	 students	of	 radiology	
students	 who	 are	 classified	 as	 ‘person	 with	 frequent	
access’.	In	addition,	in	order	to	protect	radiation	workers	
under	 occupational	 exposure	 situation	 of	 radiation	
management	 areas,	 and	 improve	 worker’s	 condition,	
improvement	ways	need	to	be	founded.

MATERIALS AND METHOD

Research	 subjects:	 A	 questionnaire	 survey	 was	
conducted	 on	 209	 students	 of	 radiology	 at	 Gimcheon	
University.	The	questionnaire	survey	was	conducted	on	
the	awareness	of	the	nuclear	safety	act,	awareness	of	the	
revision	of	the	occupant	safety	management	system,	and	
the	degree	of	violation	of	the	right	to	learn	in	accordance	
with	 the	nuclear	safety	 law.	There	were	54	students	 in	
the	freshman,	66	students	in	the	sophomore,	37	students	
in	the	junior,	and	53	students	in	the	senior	year.

Collecting materials and analysis:	 Analysis	
method	was	 conducted	 by	 survey	 of	written	 status	 by	
questionnaire	on	radiology	student.	In	order	to	analyzed	
accurate	 records,	 SPSS	 version	 18.0	 statistic	 program	
was	used	and	the	significance	level	of	all	analyzes	was	set	
at	5%,	and	uni-variate	and	multi-variate	analyzes	were	
performed.	In	order	to	carry	out	this	study,	the	research	
ethics	committee	of	Gimcheon	University,	to	which	the	
researcher	belongs,	reviewed	and	approved	the	research	
proposal	and	questionnaire	(IRB	File	No.	GU-201709-
HRa-01-03).	 Also,	 agreement	 for	 participating	 in	 the	
questionnaire	was	 received	and	explained	 to	 them	 that	
the	 collected	data	 are	 not	 used	 for	 purposes	 any	other	
than	research	and	that	anonymity	is	guaranteed.

RESULTS AND DISCUSSION

Perception about nuclear safety act:	 The	 survey	 was	
conducted	 to	 see	 how	 participants	 are	 recognized	 on	
classification	 of	 radiation	workers	 in	 nuclear	 safety	 law,	
classification	of	frequent	passengers,	enforcement	of	health	
examination,	 completion	 of	 safety	 education,	 recording	
of	 exposure	 dose.	 61.5%	 in	 freshman	 and	 97.22%	 in	
sophomore.	85.34%	in	the	junior	and	95.11%	in	the	senior	
were	 aware	 of	 the	 nuclear	 safety	 act.	As	 shown	 in	 table	
1,	 freshman	 who	 does	 not	 practice	 was	 the	 lowest	 and	
sophomore	who	does	practice	most	were	the	highest.

 Table 1: Awareness of nuclear safety act Unit: person, %

Distinction
Freshman Sophomore Junior Senior

p-value
person % person % person % person %

Classification	of	
radiation	workers

yes 24 (44.4) 58 (89.2) 27 (73.0) 48 (90.6)
0.00	

no 30 (55.6) 7 (10.8) 10 (27.0) 5 (9.4)
Classification	of	person	
with	frequent	access

yes 23 (51.9) 65 (100.0) 29 (78.4) 52 (98.1)
0.00	

no 26 (48.1) 0 0.0	 8 (21.6) 1 (1.9)

Health	examination
yes 34 (63.0) 65 (100.0) 32 (86.5) 49 (92.5)

0.00	
no 20 (37.0) 0 0.0	 5 (13.5) 4 (7.5)

Completion	of	safety	
education

yes 46 (85.2) 65 (100.0) 36 (97.3) 52 (98.1)
0.01	

no 8 (14.8) 0 0.0	 1 (2.7) 1 (1.9)

Record	of	exposure	dose
yes 34 (63.0) 63 (96.9) 32 (86.5) 51 (96.2)

0.00	
no 20 (37.0) 2 (3.1) 5 (13.5) 2 (3.8)

p<0.05,	based	on	chi-square	test

Recognition based on the revision of occupant safety 
management system:	 The	 current	 students	 who	 feel	
the	 necessity	 of	 the	 on-the-go	 access	management	 are	
100%	of	the	sophomore,	89.2%	of	the	junior,	98.1%	of	

the	senior,	96.9%	of	the	sophomore,	73%	of	the	junior,	4	
grade	is	about	94.3%.	89.2%	of	the	sophomore,	75.7%	of	
the	junior,	and	96.2%	of	the	senior	have	understanding	
of	clinical	diagnostic	equipment.	As	shown	in	table 2, 
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the second year students who are currently practicing the most are positive on survey in the revision of	the	
occupant	safety	management	system.

Table 2: Recognition based on the revision of Occupant Safety Management System
Unit: person, %

Distinction
Sophomore Junior Senior

p-value
person % person % person %

The	need	for	management
yes 65 (100.0) 33 (89.2) 52 (98.1)

0.01	
no 0 0.0	 4 (10.8) 1 (1.9)

Limitations	of	practical	
training

yes 63 (96.9) 27 (73.0) 50 (94.3)
0.00	

no 2 (3.1) 10 (27.0) 3 (9.7)
Understanding	of	radiation	

equipment
yes 58 (89.2) 28 (75.7) 51 (96.2)

0.01	
no 7 (10.8) 9 (24.3) 2 (3.8)

p<0.05,	based	on	chi-square	test

Infringement of the right to learn in accordance with the limitations of the nuclear safety law:	Understanding	
of	the	safety	management	regulations	of	the	radiation	safety	management	regulations	was	3.91	and	average	of	4.25	
was	learned	about	safety	management	regulations	in	the	laboratory.	However,	awareness	of	radiation	exposure	was	
low	2.37.	And	the	average	of	the	safety	management	evaluation	items	of	the	radiation	practice	room	was	4.3	or	more,	
and	the	awareness	of	safety	management	was	very	high.	As	shown	in	table 3,	in	the	evaluation	items	for	radiation	
safety	management	and	learning	right,	the	limit	of	the	practice	according	to	the	nuclear	safety	act	was	lower	than	the	
mean	of	3.53,	but	the	standard	deviation	was	1.18,	which	showed	a	slight	difference.

Table 3: Infringement of the right to learn in accordance with the limitations of the nuclear safety law

Distinction Evaluation items Average Standard 
deviation

	Radiation	safety	
management	
regulations

1.	Understand	safety	management	regulations 3.91 0.91
2.	Know	radiation	safety	management 4.25 0.82
3.	Awareness	of	radiation	exposure 2.37 1.31

	Safety	
management	
of		radiation		
laboratory

4.	Awareness	of	radiation	safety 4.3 0.79
5.	Acknowledgment	of	Radiation	Workers 4.32 0.78

6.	Awareness	of	radiation	shielding	tools 4.39 0.79

	Radiation	safety		
management	and		
learning	rights

7.	Satisfaction	of	photography	practice 3.68 1.17
8.	Demand	for	photogrammetry	training 3.92 0.96

9.	Demand	for	manipulation	of	photographic	equipment 3.83 1.04

10.	Infringement	of	the	right	to	learn	under	the	Nuclear	Safety	Act 3.53 1.18

CONCLUSION

In	 order	 to	 practice	 radiography	 practice,	 students	
who	 are	 major	 in	 radiology	 need	 to	 be	 classified	 as	
‘person	 with	 frequent	 access’	 according	 to	 article	 2	
(8)	 of	 the	 enforcement	 decree	 of	 the	 nuclear	 safety	
act,	 it	 is	 categorized	 as	 an	 occasional	 passenger	 and	

should	 follow	 the	 safety	management	 regulations	 that	
take	 time	 and	 expenses	 such	 as	 health	 examination,	
radiation	safety	education,	TLD	badge	wear	for	shooting	
practice.	In	addition,	while	practicing	with	a	radiologist,	
it	 is	 necessary	 to	 check	whether	 the	 restriction	 on	 the	
operation	of	the	radio-graphing	device	is	not	infringing	
the	 right	of	 learning	of	 the	 students,	 even	 though	 they	



     792      Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9

are	 taught	 in	 a	 laboratory	 equipped	 with	 a	 radiation	
shielding	facility	under	the	supervision	and	supervision	
of	the	radiation	worker.

While	conducting	survey	about	the	classification	of	
radiation	workers	in	the	nuclear	safety	law,	classification	
of	 frequent	 visitors,	 enforcement	 of	 health	 screenings,	
completion	of	safety	education,	and	record	of	exposure	
dose,	the	results	shows	61.5%	of	freshman	and	97.22%	
of	freshman	were	aware	about	these.	85.34%	of	junior	
and	95.11%	of	senior	were	aware	of	nuclear	safety	law.	
Among	 them,	 freshman	 who	 does	 not	 practice	 shows	
the	lowest	percentage	and	sophomore	who	does	practice	
most	 shows	highest	percentage.	Therefore,	 recognition	
of	 nuclear	 safety	 act	 is	 necessary	 for	 freshman.	 At	
present,	 however,	 students	 are	 taught	 basic	 principles	
of	 radiology	 and	 safety	 management	 through	 courses	
such	 as	 radiation	 physics,	 radiation	 biology,	 radiation	
management,	and	radiation	metrology,	which	correspond	
to	radiation	basic	science	and	safety	management	in	the	
school	 curriculum.	This	 is	wasting	 time	and	 costs	 due	
to	 repetition	 of	 education.	 so,	 the	 school	 curriculum	
is	 supposed	 to	 be	 able	 to	 replace	 it.	 Also,	 according	
to	 the	 survey	 and	 improvement	 plan	 for	 improving	
the	 attendance	 system	 of	 nuclear	 safety	 management	
committee	of	the	nuclear	safety	management	committee,	
the	 average	 annual	 dose	 of	 the	 regular	 attendance	 of	
the	 education	 institution	 is	 1mSv,	which	 is	 the	 annual	
effective	dose	of	the	general	public	it	is	assumed	that	it	is	
too	restrictive	to	classify	students	as	frequent	passengers	
despite	the	fact	that	they	are	not	able	to	apply	the	nuclear	
safety	act	and	it	is	too	restrictive	for	the	radiation	imaging	
equipment	used	for	the	purpose	of	the	students’	,	or	that	
it	is	correct	to	establish	and	manage	new	establishments	
for	educational	purposes.

Radiology	 students	were	100%	of	 the	 sophomore,	
89.2%	of	the	junior,	and	98.1%	of	the	senior,	and	they	
were	 classified	 as	 regular	 students	 according	 to	 the	
nuclear	safety	act.	96.9%	of	the	sophomore,	73%	of	the	
junior	and	94.3%	of	senior	think	that	the	students	who	
are	 considered	 to	 be	 restricted	 in	 the	 operation	 of	 the	
shooting	equipment	in	the	shooting	practice	should	have	
improvement	on	violation	of	the	learning	right.

In	 addition,	 the	 equipment	 that	 is	mainly	used	 for	
the	 practice	 in	 the	 national	 university	 of	 radiology	 is	
the	 radiograph	 general	 radiograph	 equipment	 and	 the	
fluoroscopies	equipment	which	are	used	in	the	radiology	
department	of	the	clinic.	Actually	these	devices	are	also	

excluded	from	the	nuclear	safety	act.	 In	practice,	even	
though	 practicing	 using	 radiation	 equipment	 that	 is	
excluded	from	the	radiation	safety	law,	it	is	very	unfair	
for	universities	to	apply	this	nuclear	safety	law	and	it	is	
necessary	 to	prevent	 infringement	of	 students’	 right	of	
learning	through	revision.

Conclusionally,	 in	 order	 to	 learn	 radiation	
radiography,	 students	 should	 be	 classified	 according	
to	 the	 nuclear	 safety	 act	 as	 a	 frequent	 radiologist	 in	
the	 radiation	 management	 area	 and	 follow	 the	 safety	
management	 regulations,	 such	 as	 health	 checkup,	
radiation	 safety	 education,	 and	 follow	 the	 safety	 rule	
for	TLD	badge	wearing	time	and	cost,	it	is	necessary	to	
revise	the	nuclear	safety	law.		Also,	the	limitation	during	
operating	 radiation	 equipment	 in	 student’s	 practice	
infringes	 the	 students’	 right	 to	 learn,	 so	 the	 exception	
rule	for	the	revision	or	learning	of	the	nuclear	safety	act	
need	to	be	enacted	so	that	the	students	of	the	radiology	
department	 would	 not	 get	 any	 infringement	 of	 basic	
right	of	learning.	Revised	policy	will	require	to	resolve	
many	problems.
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ABSTRACT

Background/Objectives:	The	Objectives	of	 this	 study	were	 the	nursing	students’	attitude,	achievement,	
and	satisfaction	level	of	learning	compared	with	the	traditional	lecture	after	applying	the	capstone	nursing	
research	class.

Method/Statistical analysis:	A	pretest-posttest	design	using	a	nonequivalent	 control	group	was	used	 to	
analyze	 the	effects	of	capstones.	Before	 starting	 the	experiment,	 the	experimental	group	and	 the	control	
group	were	tested	for	homogeneity	of	the	dependent	variables	and	general	characteristics.	The	collected	data	
was	analyzed	using	the	SPSS	/	WIN	18.0	program.

Findings:	 To	 test	 this	 hypothesis,	 we	 used	 the	 independent	 t-test	 to	 analyze	 differences	 in	 attitudes,	
achievements,	 and	 satisfaction	 among	 the	 two	 groups.	 Results,	 the	 experimental	 group	 that	 performed	
Capstone	class	of	nursing	study	showed	significant	improvements	in	learning	attitude,	learning	performance,	
and	satisfaction	level	of	learning	compared	to	the	control	group.

Improvements/Applications:	Few	classes	were	performed	with	Capstone	of	nursing	study,	repeated	studies	
are	required	on	the	development	of	Capstone	class	and	the	validation	of	its	effect	in	the	future.

Keywords: Achievement, Capstone, Learning attitude, Nursing research, Satisfaction

INTRODUCTION

Modern	 society	 combined	 with	 multiple	 factors	
such	as	free	from	industrial	socialization,	globalization,	
diversification	 and	 so	 on	 demands	 more	 changes	 in	
the	 university	 education.	 Accordingly,	 recent	 nursing	
education	 has	 been	 empathizing	 the	 operation	 of	
competency	based	curricula	and	focusing	on	the	nursing	
students’	 achievement	 of	 the	 core	 competencies	 to	 be	
the	 nursing	 specialists	 at	 the	 graduation	 based	 on	 the	
program	performance	of	the	nursing	curricula1.

Capstone	 class,	 one	 of	 those	 teaching	 and	 learning	
methods,	means	the	educational	process	to	summarize	the	
learned	lessons	by	integrations	of	knowledge	learned	from	
the	classes	to	prepare	the	outcomes2.	A	dictionary	definition	
of	 Capstone	 is	 a	 copestone	 or	 a	 perpend	 to	 close	 the	
architecture	at	the	highest	peak	like	pillar	with	decoration	
or	symbol,	which	is	loaded	on	top	of	the	wall	or	the	building	
in	the	architecture,	and	it	means	closing,	peak,	and	ultimate	
in	the	architecture3.	Unlike	the	traditional	curricula	in	the	
university,	Capstone	class	means	the	educational	process	of	
summary	with	learned	lessons	upon	integration	of	learned	

knowledge	and	demonstrating	 the	outcomes4.	 It	 has	been	
developed	 and	 practiced	 as	 the	 curricula	 to	 evaluate	 the	
performances	 with	 study	 papers,	 graduation	 works,	 and	
so	on	as	a	final	upon	integration	of	the	learned	knowledge	
in	 undergraduate	 courses	 of	 the	 university	 to	 submit	 the	
outcomes5.	Capstone	 design	 since	 the	 introduction	 in	 the	
domestic	 universities	 has	 been	 evolved	 continuously	 to	
expand	 multiple	 academic	 areas,	 and	 progressed	 as	 the	
creative	 comprehensive	 design	 education	 to	 solve	 the	
problems	 by	 organizing	 the	 team	 between	 the	 students	
and	 the	 companies	 requiting	 the	 students’	 creativity,	 free	
from	 the	 experience	 education	 of	 general	 comprehensive	
design6.	 In	 Capstone	 classes,	 the	 study	 which	 is	 the	
objective	task	is	conducted	by	experience-centric	curricula	
and	 the	 students	 performed	 the	 critical	 thinking	 sharing	
the	 opinions	 with	 the	 peers	 upon	 integration,	 expansion,	
criticism	and	application	of	 the	 learned	knowledge	 in	 the	
courses	of	major	education7.

Planning	 and	 execution	 capability	 on	 nursing	
study	makes	the	students	acknowledge	the	connections	
between	 the	 research	 and	 the	 practices	 clearly	 to	 be	
familiarized	 with	 evidence-based	 practices,	 search	
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the	 related	 literatures	 more	 easily,	 and	 feel	 that	 they	
are	 ready	 to	 perform	 the	 best	 practices	 in	 the	 clinical	
practices8.	 Therefore,	 this	 study	 tried	 to	 provide	 with	
the	 fundamental	 data	 for	 the	 enhancement	 of	 nursing	
competency	in	the	nursing	students,	upon	validation	of	
the	effects	on	the	attitudes,	achievement	and	satisfaction	
level	of	their	learning	compared	to	the	traditional	lecture	
type	 of	 classes,	 after	 the	 development	 and	 application	
of	Capstone	classes	of	nursing	research	including	self-
initiative	 experience	 learning	 of	 the	 learners	 as	 the	
effective	 educational	method.	 To	 achieve	 the	 goals	 of	
this	study,	the	following	hypotheses	were	established.

First	 hypothesis:	 Experimental	 group	 that	 has	
Capstone	classes	of	nursing	 research	will	 show	higher	
attitude	of	 learning	compared	to	the	control	group	that	
has	the	traditional	nursing	classes.

Second	 hypothesis:	 Experimental	 group	 that	 has	
Capstone	classes	of	nursing	 research	will	 show	higher	
achievement	 rate	 of	 learning	 compared	 to	 the	 control	
group	that	has	the	traditional	nursing	classes.

Third	 hypothesis:	 Experimental	 group	 that	 has	
Capstone	classes	of	nursing	 research	will	 show	higher	
satisfaction	 level	 of	 learning	 compared	 to	 the	 control	
group	that	has	the	traditional	nursing	classes.

MATERIALS AND METHOD

Research design:	 This	 study,	 a	 similar	 experimental	
research	 to	 apply	 nonequivalent	 control	 group	pretest-
posttest	 design,	 aimed	 to	 validate	 the	 effects	 on	 the	
achievement	 and	 satisfaction	 level	 of	 learning	 in	 the	
experimental	group	 that	had	Capstone	class	of	nursing	
research	 compared	 to	 the	 control	 group	 that	 had	
traditional	classes	of	nursing	research.

Research subjects:	 The	 subjects	 of	 this	 study	 were	
randomly	sampled	among	 the	 third	graders	 in	Nursing	
Department,	B	University	 located	 in	A	City.	Upon	 the	
applications	of	mean	difference	test	between	two	groups	
using	 t-test	 by	G-power	 program,	 the	 required	 sample	
size	was	78	including	39	per	each	group	considering	the	
size	of	efficacy	.65,	significance	level	of	 .05,	power	of	
.80,	and	two-sided	test.	The	number	of	subjects	in	this	
study	was	83	including	42	in	the	experimental	group	and	
41	in	the	control	group,	which	met	the	required	sample	
size	for	the	study,	and	they	were	the	subjects	that	were	
informed	on	the	study	purpose	and	showed	the	consent	
of	the	study	participation.

Measurement tools:	 To	 evaluate	 the	 attitudes	 on	
learning	including	the	student’s	habit,	belief	and	motive,	
16	 questionnaires	were	 used	 among	 40	 questionnaires	
in	measurement	 tool	of	 learning	attitude	developed	by	
Korean	Educational	Development	 Institute	 to	measure	
the	 learning	 attitude	 of	 the	 nursing	 students9.	 It	 was	
5-point	Likert	Scale	from	1	point	of	‘never’	to	5	points	
of	 ‘always	 likely,’	 reflecting	better	 learning	 attitude	 as	
higher	the	scores.	The	reliability	of	this	study	was	.83.	

With	 respect	 to	 achievement	 rate	 of	 learning,	 the	
tool	 developed	 as	 one	 of	 the	 evaluation	 systems	 for	
the	 learning	 performance	 related	 to	 nursing	 studies	
was	 used6.	 Achievement	 rate	 of	 learning	 consists	 of	
10	 questionnaires	 to	 measure	 the	 perceived	 level	 of	
performance	on	the	overall	stage	of	the	study	including	
the	detailed	contents	such	as	selections	of	study	topics,	
literature	 review,	 study	 design,	 selection	 of	 the	 study	
subjects,	 data	 analysis,	 study	 protocol	 writing,	 and	 so	
on.	Each	questionnaire	has	5-point	Likert	Scale	ranging	
from	20	up	to	100	points	at	maximum,	reflecting	higher	
level	of	learning	achievement	related	to	nursing	study	as	
the	higher	the	scores.

Concerning	 level	 of	 learning	 satisfaction,	 the	 tool	
was	 used	with	 8	 questionnaires	 upon	 amendment	 and	
supplement	after	eliminating	two	different	elements	by	
exploratory	factor	analysis	in	10	questionnaires	related	to	
learning,	including	sub-domains	of	school	and	learning	
environment,	 teaching-learning	 environment,	 school	
facility,	relationship	between	professor	and	students,	and	
satisfaction	level	of	education10.	Each	questionnaire	has	
5-point	Likert	Scale	ranging	from	8	up	 to	40	points	at	
maximum,	reflecting	higher	level	of	learning	satisfaction	
as	the	higher	the	scores.

Process of class operation:	 This	 class	 of	 Capstone	
design	 on	 nursing	 research	 methodology	 is	 the	
educational	processes	to	analyze	the	problems	occurred	
in	 the	 clinical	 practices,	 and	 to	 apply	 and	 evaluate	
the	 solution	 directly	 including	 planning,	 execution,	
analysis	 and	 evaluation	 steps	 of	 nursing	 studies,	 and	
it	was	 executed	 to	 enhance	 the	 students’	 capability	 of	
nursing	study	execution	by	completion	of	study	report.	
The	class	was	operated	from	March	2	to	June	15,	2017	
for	15	weeks	as	 the	block	lecture,	 two	hours	per	week	
(totally	 15	 classes).	 The	 class	 of	 Capstone	 design	 on	
nursing	 research	 methodology	 was	 operated	 as	 team-
based	learning,	and	20	teams	participated	with	4	groups,	
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5	–	6	members	per	group.	Each	class	was	performed	for	
2	hours	with	 the	principles	 including	 lecture,	practices	
and	 group	 discussion,	 if	 necessary,	 it	 was	 operated	
flexibly	 adjusting	 the	 time	 per	 group.	 Evaluation	 was	
performed	in	mid-term	and	final	exams,	with	final	study	
report	submitted,	class	attendance,	attitude	in	the	group	
discussion	and	evaluation	by	the	team	members	within	
the	group.

Capstone	 classes	 of	 nursing	 study	 were	 operated	
with	9	steps	as	a	whole.

Step	1	 is	a	step	of	 ‘checking	final	study	protocol,’	
which	 performed	 the	 final	 checking	 on	 the	 protocol	
starting	from	the	previous	semester	to	be	completed.

Step	2	is	a	step	of	‘data	analysis	preparation,’	and	each	
group	checked	the	final	status	of	the	survey	form	for	the	
data	 analysis,	 and	 executed	 theoretical	 class	 to	 develop	
basic	knowledge	and	to	check	the	data	to	be	gathered.

In	 step	 3,	 ‘theoretical	 class’	 was	 performed	 to	
understand	 the	 theoretical	 concepts	 of	 descriptive	
analysis	and	inferential	statistics.

In	 step	 4,	 a	 step	 of	 ‘practice	 class,’	 the	 class	was	
performed	with	theories	and	practices	for	the	preparation	
of	real	application	with	statistics.

In	step	5,	a	step	of	‘data	collection,’	it	was	determined	
on	 the	 study	 subjects	 to	 meet	 the	 study	 issues,	 and	
objective	 data	 collection	 methods,	 and	 collaborative	
data	collection	was	requested	to	the	related	institution.

In	step	6,	a	step	of	‘data	analysis,’	they	decided	the	
data	analysis	methods	on	the	study	projects	by	the	teams	
in	detail,	after	checking	the	level	of	understanding	on	the	
data	coding	and	the	data	analysis	methods.

In	 step	 7,	 a	 step	 of	 ‘interpretation	 of	 the	 study	
results,’	 the	 professor	 of	 the	 subject	 explained	 the	
general	method	to	prepare	and	interpret	the	study	results	
based	 on	 the	 analyzed	 data	 and	 made	 the	 students	
prepare	the	study	results	deducted	by	the	teams	referring	
to	 the	 previous	 studies.	 For	 the	 prepared	 contents,	 the	
professor	provided	the	feedback	to	be	amended.

In	 step	 8,	 a	 step	 of	 ‘preparation	 of	 study	 report,’	
the	 discussion	 by	 the	 groups	 were	 performed	 after	 the	

professor’s	 explanation	 on	 the	 method	 to	 prepare	 the	
discussion,	 limitations	 and	 suggestions	 based	 on	 the	
summary	 of	 related	 previous	 studies	 from	 the	 literature	
review,	 and	 the	 students	 prepared	 discussion,	 limitations	
and	suggestions	upon	comparisons	of	the	discussion	results	
by	the	groups	with	the	results	of	the	previous	studies.

In	step	9,	a	step	of	‘report	presentation,’	the	report	
was	 presented	 to	 complete	 the	 class	 operation	 upon	
amendments	and	closing	by	continuous	feedback	of	the	
professor	 for	 the	finalization	of	 the	study	report	as	 the	
final	outcome	by	the	teams.

The	traditional	class	of	nursing	study	in	the	previous	
semester	 in	 the	 control	 group	 was	 performed	 by	 the	
professor	of	the	subject	with	study	methodologies,	study	
design,	data	collection,	analysis,	report	writing	and	so	on	
focusing	on	the	textbooks,	upon	lecture	style	of	teaching,	
and	question	and	answer	sessions.

DATA COLLECTION

Data	collection	was	conducted	in	the	subjects	with	the	
students	who	agreed	the	study	participation	voluntarily,	
after	 the	 class	 from	March	2	 to	 June	15,	 2017	 for	 the	
experimental	 group	 and	 those	who	 took	 the	 course	 of	
nursing	study	methodology	in	the	previous	semester	for	
the	control	group.	The	number	of	agreed	students	on	this	
study	was	42	per	each	group,	however,	the	sample	sizes	
for	the	final	analysis	were	42	as	the	experimental	group	
and	41	as	the	control	group	excluding	no-responder	for	
the	post-hoc	survey	or	insincerely	answered	responder.

DATA ANALYSIS

The	collected	data	in	this	study	were	analyzed	using	
by	 SPSS18.0	 statistical	 program	 with	 the	 following	
methods.

RESULTS AND DISCUSSION

Homogeneity test

Homogeneity test according to general characteristics: 
Upon	 the	 results	 of	 homogeneity	 test	 according	 to	
general	characteristics	of	 the	subjects,	 they	all	 showed	
homogeneous	[Table	1].	
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Table 1: Homogeneity test according to general characteristics

Characteristics Categorization Experimental group (42) Control group(41) t or X2 pM ± SD or N(%) M ± SD or N(%)

Sex Male 6(14.3) 7(17.1)
.122 .727Female 36(85.7) 34(82.9)

Age 22.76	±	2.895 22.83	±	2.438 -.115 .909

Religion	
Yes 19(45.2) 19(46.3)

.010 .920No 23(54.8) 22(53.7)
Regarding	study	
level	perceived	by	

themselves

Tend	to	be	good 12(28.6) 13(31.7)
.411 .856Normal 21(50.0) 18(43.9)

Tend	to	be	bad 9(21.4) 10(24.4)

satisfaction	level	on	the	
major

Satisfied 30(71.4) 25(61.0)
1.136 .567Normal 11(26.2) 14(34.1)

Unsatisfied 1(2.4) 2(4.9)
Concerning	the	preferred	

method	of	study
Lecture	 22(52.4) 27(65.9) 1.557 .212Others 20(47.6) 14(34.1)

Homogeneity test on learning attitude and achievement:	 Upon	 reviewing	 the	 homogeneity	 test	 on	 learning	
attitude	and	achievement	in	the	subjects	[Table	2],	there	was	no	significant	difference	between	the	experimental	and	
the	control	groups,	demonstrating	the	homogeneity	(p>.05).

Table 2: Homogeneity test on learning attitude and achievement

Experimental group Control group t pM ± SD M ± SD
Learning	attitude 50.31	±	7.199 52.27	±	6.531 -1.297 .198
Achievement 60.38	±	7.793 61.32	±	11.381 -0.438 .664

Hypothesis test:	The	score	on	the	learning	attitude	in	the	experimental	group	after	the	class	was	59.76	points	which	
was	improved	by	9.45	points	compared	to	the	score	before	the	class,	while	that	in	the	control	group	was	57.66	points,	
increasing	by	5.39	points,	demonstrating	the	significant	improvement	on	the	learning	attitude	in	the	experimental	
group	compared	to	the	control	group	(t=2.433,	p=.017),	which	meant	‘hypothesis	1’	was	supported	[Table	3].	

Table 3: Comparison of learning attitude

Pretest Posttest Difference t pM ± SD M ± SD M(df) ± SD
Learning	
attitude

Experimental	group 50.31	±	7.199 59.76	±	9.215 9.45	±	6.34 2.433 .017Control	group 52.27	±	6.531 57.66	±	10.026 5.39	±	8.70

The	scores	on	the	achievement	in	the	experimental	group	were	increased	from	60.38	to	70.83	points	which	was	
improved	by	10.45	points,	while	 those	 in	 the	control	group	were	from	61.32	 to	67.37	points,	 increasing	by	6.04	
points,	demonstrating	more	improvement	in	the	experimental	group	compared	to	the	control	group	(t=2.13,	p=.037),	
which	meant	‘hypothesis	2’	was	supported	[Table	4].

Table 4: Comparison of achievement of learning

Pretest Posttest Difference
t p

M ± SD M ± SD M(df) ± SD

Achievement
Experimental	group 60.38	±	7.793 70.83	±	9.569 10.45	±	11.64

2.13 .037
Control	group 61.32	±	11.381 67.37	±	9.300 6.04	±	6.46
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The	 scores	 on	 the	 satisfaction	 level	 of	 learning	
after	 Capstone	 class	 of	 nursing	 study	were	 34.52	 and	
31.17	points	in	the	experimental	group	and	the	control	
group,	 respectively,	 demonstrating	 significantly	 higher	
satisfaction	level	of	learning	in	the	experimental	group	
compared	to	the	control	group	(t=4.70,	p=.000),	which	
meant	‘hypothesis	3’	was	supported	[Table	5].

Table 5: Comparison of satisfaction of learning

Posttest
t p

M ± SD

Satisfaction	
of	learning

Experimental	
group 34.52	±	3.17

4.70 0.00
Control	group 31.17	±	3.31

CONCLUSION

In	 this	 study,	 the	 effects	 of	 developed	 Capstone	
class	 in	 nursing	 study	 including	 active	 participations	
of	 the	 learners	 were	 validated	 on	 learning	 attitude,	
achievement,	and	satisfaction	level	of	learning	compared	
to	the	traditional	class	of	nursing	study,	to	enhance	the	
competencies	of	nursing	students.	Upon	the	study	results,	
the	 experimental	 group	 that	 performed	Capstone	 class	
of	 nursing	 study	 showed	 significant	 improvements	 in	
learning	attitude,	learning	performance,	and	satisfaction	
level	 of	 learning	 compared	 to	 the	 control	 group.	 This	
might	 be	 the	 outcomes	 of	 active	 participations	 in	
planning,	 decision	 making,	 and	 experience	 learning	
related	to	the	execution	of	the	project	in	Capstone	class	
of	nursing	study	by	providing	the	learning	opportunity	
with	self-initiative	to	the	students	unlike	the	traditional	
class	type	that	was	lecturer-centric.

Capstone	 class	 is	 the	 most	 effective	 educational	
method	 to	 achieve	 the	 learning	 performance	 in	 the	
curricula	 by	 making	 the	 students	 seek	 the	 solutions	
on	 the	 problems	 with	 their	 own	 initiative.	 In	 this	
study,	 Capstone	 class	 of	 nursing	 study	 could	 induce	
the	 learners’	 participation	 experiences	 with	 their	 own	
initiative	 to	 solve	 the	 problems.	 It	 showed	 the	 effect	
on	 the	 enhancement	 of	 problem	 solving	 skill	 together	
with	 critical	 thinking	 by	 finding	 out	 better	 solutions	
upon	understanding	of	strengths	and	challenges,	 in	 the	
courses	of	 shifting	 the	 learners’	 experiences	with	 their	
own	initiative	into	the	knowledge	from	the	recognition	
process,	and	reviewing	their	own	experiences.	However,	
few	 classes	were	 performed	with	Capstone	 of	 nursing	

study,	nor	the	studies	conducted,	hence,	repeated	studies	
are	 required	 on	 the	 development	 of	 Capstone	 class	 in	
nursing	study	and	the	validation	of	its	effect	in	the	future.
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ABSTRACT

Background/Objectives:	This	study	aimed	to	investigate	the	relationship	between	resilience	and	narcissism	
to	understand	the	impact	of	the	development	of	activity	competence	in	adolescents.

Method/Statistical analysis:	The	survey	was	conducted	 from	September	4	 to	November	3,	2017	 in	 the	
subjects	 of	 the	 students	 who	were	 informed	 of	 the	 study	 goals	 and	 contents,	 and	 agreed.	 First	 for	 the	
sociodemographic	characteristics,	they	were	set	including	sex,	grade,	religion,	study	level	perceived	by	him	
or	her,	family	economic	status,	and	education	level	of	the	parents.	And	we	surveyed	the	data	of	narcissism,	
resilience	and	activity	competence.

Findings:	Upon	the	study	results	among	195	middle	school	students,	they	showed	mean	values	of	narcissism,	
resilience	and	activity	competence	with	22.76	points,	19.45	points	and	23.70	points,	respectively.	Among	
165	high	school	students,	they	showed	mean	values	of	narcissism,	resilience	and	activity	competence	with	
24.97	 points,	 18.95	 points	 and	 24.00	 points,	 respectively,	 demonstrating	 negative	 correlations	 between	
narcissism	 and	 resilience,	 and	 between	 narcissism	 and	 activity	 competence,	 while	 positive	 correlations	
between	resilience	and	activity	competence	in	both	middle	school	and	high	school	students.

Improvements/Applications: Therefore,	it	 is	necessary	to	develop	the	interventions	to	lower	narcissism	
that	affects	activity	competence	negatively	and	to	enhance	resilience	that	affects	it	positively.
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INTRODUCTION

In	the	rapid	change	of	society,	our	youths	are	feeling	
anxiety	about	the	future	due	to	the	confusion	of	values			
and	 the	prevalence	of	 selfishness	due	 to	 the	 instability	
due	 to	 changes	 in	 physical	 growth	 and	 burden	 on	 the	
task.	 This	 anxiety	 is	 a	 fundamental	 cause	 of	 negative	
emotions	and	many	social	problems1.	Adolescents	who	
grow	up	in	this	social	phenomenon	are	influenced	by	their	
parents,	peers	or	 the	surrounding	environment,	acquire	
desirable	 values,	 acquire	 knowledge	 and	 skills	 for	 the	
future,	 and	 form	 friendly	 interpersonal	 relationships2. 
Kohut3	described	the	narcissistic	personality	as	an	open-

mindedness,	 a	 self-esteem,	 a	 desire	 for	 attention,	 an	
improper	 idealization	 of	 the	 unrealistic,	 and	 a	 forcing	
of	 desire	 and	 desire	 for	 his	 failure	 and	 cause.	 This	 is	
because	adolescence	is	in	the	midst	of	the	development	
of	narcissism	and	pathology	and	it	is	time	to	overcome	
narcissistic	 vulnerability	 that	 is	 prone	 to	 pathological	
narcissism	 at	 the	 top4.	 In	 addition,	 individuals	 with	
narcissistic	 personality	 seem	 to	 have	 difficulty	 in	
maintaining	or	forming	relationships,	or	be	caught	up	in	
criminal	behavior	and	morbid	lie	and	depression5.

One	of	the	ways	to	solve	these	negative	phenomena	
of	 youth	 is	 resilience.	 Resilience	 also	 focuses	 on	 the	
contextual	effectiveness	of	savers	in	the	process	of	how	
an	individual	interacts	positively	with	the	environment6. 
In	 addition,	 the	 resilient	 people	 have	 a	 low	 level	 of	
stability	 and	 anxiety,	 are	 highly	 confident	 and	 self-
confident,	 and	 are	 effective	 in	 active	 participation	 and	
stress	 coping	 in	 school	 and	 social	 life7.	 In	 addition	
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to	 the	 positive	 perception	 that	 a	 person	 with	 a	 high	
resilience	can	cope	with	his	/	her	surroundings,	he	/	she	
can	be	adapted	 to	 the	actual	coping	strategy	and	adapt	
to	 the	situation8.	The	ego	-	 resilience	of	adolescents	 is	
also	 closely	 related	 to	 youth	 activities.	 Adolescents	
Participation	in	various	activities	recognizes	the	situation	
or	 thins	 related	 to	 oneself	 as	 a	 positive	 view,	 accepts	
them	as	positive	thoughts	in	difficult	circumstances,	and	
has	 a	 receptive	 and	 optimistic	 idea.	 It	 is	 also	 flexible	
and	adaptable	to	problem	situations9.	In	order	for	young	
people	 to	 solve	 problems	 and	 recover	 their	 potential	
abilities,	their	inherent	capacities	must	be	strengthened,	
which	allows	them	to	set	goals	for	their	lives	and	restore	
social	adjustment	and	self-confidence10.	The	experience	
of	adolescents’	activities	leads	to	a	positive	change	in	the	
individual	and	the	internally11,	such	as	enhancing	the	self-
esteem	and	self-concept	of	adolescents	to	have	a	positive	
self-awareness	and	effective	social	development.

Therefore,	this	study	aims	to	provide	basic	data	for	
strengthening	the	potential	capacity	of	adolescents	and	
the	 direction	 of	 adolescents’	 activities	 by	 examining	
the	 degree	 of	 relationship	 between	 adolescent’s	
resilience	and	narcissistic	tendency	and	its	impact	on	the	
development	of	competence.

MATERIALS AND METHOD

Research subjects:	 A	 survey	 was	 conducted	 to	
investigate	the	relationship	among	narcissism,	resilience	
and	 self-competence	 in	 the	 adolescents	 in	 the	 subjects	
with	the	students	who	go	to	middle	and	high	schools	in	
Choongchung	Provinces	in	this	study.

Research period:	 The	 survey	 was	 conducted	 from	
September	 4	 to	 November	 3,	 2017	 in	 the	 subjects	 of	
the	students	who	were	informed	of	the	study	goals	and	
contents,	and	agreed.

Measurement tools:	 First	 for	 the	 sociodemographic	
characteristics,	 they	 were	 set	 including	 sex,	 grade,	
religion,	 study	 level	 perceived	 by	 him	 or	 her,	 family	
economic	status	in	his	or	her	perspective,	and	education	
level	of	the	parents.	The	tools	investigated	on	narcissism,	
resilience	and	activity	competence	were	as	follows.

Narcissism	 means	 to	 love	 and	 respect	 himself/
herself	with	 self-showing	off,	 to	 have	 the	 desire	 to	 be	
loved	 and	 the	 tendency	 to	 pursue	 self-sufficiency	 and	
perfection,	 and	 to	 show	 privileged	 minds	 expecting	

special	treat	and	exemption	of	the	duties12.	In	this	study,	
Narcissistic	 Personality	 Disorder	 Scale	 (NPDS)	 was	
used	 to	measure	 narcissism	 in	 the	 adolescents,	 among	
the	indexes	to	be	developed	as	the	self-report	form	tests	
to	 measure	 the	 personality	 disorder,	 supplementing	
diagnostic	standards	of	DSM-III	(American	Psychiatric	
Association)13.	Reliability	coefficient	Cronbach’s	α	was	
0.87	in	this	study.

Meaning	of	resilience	in	the	dictionary	is	‘tendency	
to	recover,’	‘recovering	power,’	and	‘elasticity,’	which	is	
the	capability	to	overcome	and	return	the	situation	from	
the	 difficulties,	 reflecting	 the	 fast	 recovery	 capability	
to	 the	 level	of	adaptation	before	 the	 stress	condition14. 
Another	 meaning	 of	 resilience	 is	 the	 power	 or	 the	
capacity	to	return	the	original	form	or	the	position	after	
the	object	is	bent	or	extended,	and	alternately,	it	means	
the	 capacity	 to	 recover	 from	 the	 disease,	 depression,	
difficulties	and	so	on	continuously.	Since	then,	Block	&	
Kremen15	classified	it	into	self-resilience	and	resilience,	
describing	self-resilience	that	meant	the	control	capacity	
to	 strengthen	 or	weaken	 the	 level	 of	 tension,	 patience	
and	 impulse	 control	 depending	 on	 the	 situation,	 was	
more	 comprehensive	 concept	 than	 resilience	meant	 to	
overcome	stress.	The	Brief	Resilience	Scale	(BRS)	was	
used	in	this	study.	This	scale	was	to	amend	the	problem	
of	 mixing	 multiple	 sub-domains	 such	 as	 the	 related	
protective	factors	without	direct	measuring	bounce-back	
capability	from	the	difficulties	in	the	existing	scales	of	
resilience16.	 Reliability	 coefficient	 Cronbach’s	 α	 was	
0.92	in	this	study.

Youth	 activity	 competence	 in	 this	 study	 meant	
activity	 competence	 in	 the	 adolescents,	 including	 8	
essential	capabilities	to	sustain	the	leading	life	based	on	
their	own	capabilities17.	Competence	in	the	adolescents	
can	be	defined	with	‘the	comprehensive	and	integrated	
capability,	 to	 be	 required	 and	 contributed	 not	 only	 to	
the	 individual	 successful	 life	but	also	 to	 the	society	 in	
the	 adolescent	period	 including	knowledge,	 skills,	 and	
attitudes.	This	consists	of	two	basic	competencies	(self-
competence	 and	 physical	 competence),	 five	 practical	
competencies	 (leadership,	 interpersonal	 relationship,	
achievement	 motive,	 problem	 solving	 and	 conflict	
management)	 and	 a	 citizenship	 competence.	 The	
measurement	 tool	 on	 the	 activity	 competence	 used	
in	 this	 study	 was	 “Youth	 Activity	 Competence	 Test”	
developed	 by	 Kwon17	 for	 the	 facilitation	 of	 youth	
activities.	Reliability	coefficient	Cronbach’s	α	was	0.93	
in	this	study.
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Data analysis:	Data	collected	for	the	purpose	of	the	study	was	analyzed	using	SPSS	18.0	statistical	program	using	
the	following	analysis	methods.

RESULTS AND DISCUSSION

Sociodemographic characteristics of subjects:	Sociodemographic	characteristics	in	the	middle	school	students	and	
high	school	students	are	table	1.

Table 1: Sociodemographic characteristics of subjects

Middle school students High school students
N % N %

Gender
Male 95 48.7 71 43.0
Female 100 51.3 94 57.0

Grade
1st 80 41.0 47 28.5
2nd	 43 22.1 69 41.8
3rd 72 36.9 49 29.7

Religion
Yes 55 28.2 77 46.7
No 140 71.8 88 53.3

Regarding	study	
level	perceived	by	

themselves

Tend	to	be	good 70 35.9 20 12.1
Normal 95 48.7 105 63.6

Tend	to	be	bad 30 15.4 40 24.2

Family	economic	
status	in	their	
perspective

All	right 115 59.0 30 18.2
Normal 75 38.5 130 78.8

Poor 5 2.6 5 3.0

Education	levels	
of	fathers

High	school	graduation	or	less 46 23.6 32 19.4
University	graduation 125 64.1 111 67.3

Graduate	school	graduation 24 12.3 22 13.3

Education	levels	
of	mother

High	school	graduation	or	less 78 40.0 75 45.5
University	graduation 99 50.8 85 51.5

Graduate	school	graduation 18 9.2 5 3.0

Comparisons of mean value on narcissism, resilience, and youth activity competence between middle school 
and high school students: Upon	the	comparison	results	of	narcissism,	resilience	and	activity	competence	between	
middle	school	and	high	school	students,	they	showed	the	differences	in	narcissism	and	activity	competence(table	2).

Table 2: Comparisons of mean value on narcissism, resilience, and youth activity competence between 
middle school and high school students

Narcissism Resilience Youth activity competence
M SD t M SD t M SD t

Middle	school	
students 63.15 13.273

4.161**
18.95 3.675

-1.176
155.51 17.696

-2.073*
High	school	
students	 57.09 14.348 19.45 4.486 159.42 18.013

*p<0.05,	**p<0.01
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Differences in smartphone addiction according to sociodemographic characteristics in the middle school 
students: Upon	the	comparison	results	of	narcissism,	resilience	and	activity	competence	according	to	sociodemographic	
characteristics,	 narcissism	 showed	 the	 statistical	 difference	 in	 the	 study	 level	 perceived	 by	 themselves,	 demonstrating	
higher	in	the	group	perceived	to	be	normal	than	in	the	groups	perceived	to	tend	to	be	good	or	bad(table	3).

Table 3: Differences in smartphone addiction according to sociodemographic characteristics in the middle 
school students

Narcissism Resilience Youth activity competence 
M SD t/F M SD t/F M SD t/F

Gender
Male 63.39 13.581

0.241
18.85 3.649

-0.355
154.82 17.072

-0.531
Female 62.93 13.037 19.04 3.714 156.17 18.330

Grade
1st 63.35 12.428

0.206
18.40 3.744

3.000*
(a<c)

150.65 15.688
6.876**
(a<c)2nd	 62.02 13.248 18.58 3.718 155.37 17.014

3rd 63.61 14.305 19.78 3.465 161.00 18.798

Religion
Yes 62.36 14.646

-0.489
18.36 2.662

-1.655
166.45 19.778

5.174**
No 63.46 12.735 19.18 3.988 151.21 14.802

Regarding	
study	level	
perceived	by	
themselves

Tend	to	be	
good 61.36 8.802

12.402**
(a<b,	
c<b)

19.21											 4.818

0.309

163.00 20.144
12.105**
(a>b,	
a>c)

Normal 67.16 15.510 18.84 2.425 152.63 14.124
Tend	to	be	

bad 54.67 8.919 18.67 3.968 147.17 15.750

Family	
economic	
status	
in	their	

perspective

All	right 62.68 13.633

1.367

18.81 3.466

0.807

156.77 16.825

1.929
Normal 64.43 12.760 19.27 4.001 154.51 18.997

Poor 55.00 10.700 17.40 3.286 141.80 11.987

Education	
levels	of	
fathers

High	school	
graduation	
or	less

64.65 13.695

0.799

18.80 3.181

0.115

158.26 19.747

2.782University	
graduation 62.26 13.109 18.94 3.642 153.39 16.631

Graduate	
school	

graduation
64.96 13.421 19.25 4.739 161.29 17.684

Education	
levels	of	
mother

High	school	
graduation	
or	less

63.29 13.555

0.259

19.58 3.743

2.778

158.10 19.230

3.037University	
graduation 62.69 13.447 18.34 3.396 152.55 15.529

Graduate	
school	

graduation
65.11 11.417 19.56 4.449 160.61 19.971

*p<0.05,	**p<0.01
Differences in smartphone addiction according to sociodemographic characteristics in the middle school 
students:	 There	 was	 statistically	 significant	 difference	 in	 the	 degree	 of	 narcissism	 among	 parents	 in	 terms	 of	
narcissism,	resilience,	and	activity	capacity	of	high	school	students.	The	degree	of	education	of	father	was	higher	than	
that	of	college	graduates,	of	high	school	graduates	were	higher	than	college	graduates.	Resilience	was	statistically	
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significant	according	to	the	level	of	religion	and	the	level	of	my	own	study,	but	 it	was	higher	 than	students	who	
did	not	have	religion,	and	students	who	answered	that	they	were	good	at	studying	were	higher	than	students	who	
answered	“yes”.	Activity	capacity	showed	statistical	difference	according	to	grade,	religion,	my	own	study	level,	and	
the	economic	level	of	my	family.	In	grade	3,	students	in	the	third	grade	were	higher	than	students	in	the	second	grade,	
and	students	in	religion	were	higher	in	religion	than	students	in	religion.	Students	who	answered	that	they	are	good	
at	their	own	level	of	study	than	students	who	answered	“yes”	and	those	who	answered	“normal”(table	4).

Table 4: Differences in smartphone addiction according to sociodemographic characteristics in the high 
school students

Narcissism Resilience Youth activity 
competence 

M SD t/F M SD t/F M SD t/F

Gender
Male 56.82 14.357

-0.213
19.89 4.550

1.077
160.54 18.899

0.687
Female 57.30 14.415 19.13 4.434 158.59 17.368

Grade
1st 59.16 14.394

0.725
18.92 4.730

0.498
157.53 18.908

4.482**
(b<c)2nd	 56.25 15.045 19.71 4.187 156.36 15.867

3rd 56.17 13.292 19.64 4.697 165.89 18.732

Religion
Yes 55.52 13.159

-1.490
20.89 3.908

4.650**
162.06 17.161

2.026*
No 58.88 15.489 17.82 4.567 156.42 18.596

Regarding	
study	level	
perceived	

by	
themselves

Tend	to	be	
good 54.00 11.743

0.773

23.00 4.168
8.040**	

(a>b,	a>c)

176.75 18.113 16.911**
(a>b,	
a>c,	
b>c)

Normal 57.00 13.749 19.14 4.209 159.52 16.698
Tend	to	be	

bad 58.88 16.919 18.50 4.613 150.50 15.013

Family	
economic	
status	
in	their	

perspective

All	right 60.17 12.696

1.397

19.50 4.015

0.041

174.17 20.556 21.101**
(a>b,	
a>c,	
b>c)

Normal 56.15 14.868 19.42 4.685 157.08 15.239

Poor 63.00 .020 20.00 .100 132.00 .030

Education	
levels	of	
fathers

High	
school	

graduation	
or	less

61.88 12.260

8.322**
(a>c,	
b>c)

18.69 4.254

0.665

158.66 15.796

0.045University	
graduation 57.77 14.531 19.71 4.955 159.51 19.459

Graduate	
school	

graduation
46.73 11.407 19.27 .767 160.09 13.444

Education	
levels	of	
mother

High	
school	

graduation	
or	less

60.47 13.721

5.173**
(a>b)

19.36 4.367

1.501

157.20 18.179

1.263University	
graduation 53.73 14.351 19.73 4.550 161.58 18.102

Graduate	
school	

graduation
63.60 11.238 16.20 4.764 156.20 10.183

*p<0.05,	**p<0.01
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Relation between narcissism, resilience, and youth activity competence in the middle school students: Upon	
the	 results	 of	 relationship	 among	 narcissism,	 resilience	 and	 activity	 competence	 in	 the	middle	 school	 students,	
negative	and	positive	correlations	were	shown	between	resilience	and	narcissism,	and	between	resilience	and	activity	
competence,	respectively	(table	5).

Table 5: Relation between narcissism, resilience, and youth activity competence in the middle school students

Narcissism Resilience Youth activity competence 
Narcissism 1
Resilience -0.331* 1

Youth	activity	competence -0.056 0.372* 1

*p<0.05,	**p<0.01

Relation between narcissism, resilience, and youth activity competence in the high school students:	 The	
relationship	between	the	self-efficacy	and	the	resilience	and	youth	activity	capacity	of	high	school	students	showed	
that	there	is	a	positive	correlation	between	resilience	and	narcissism	and	a	positive	correlation	between	resilience	
and	youth	activity	capacity	(table	6).

Table 6: Relation between narcissism, resilience, and youth activity competence in the high school students

Narcissism Resilience Youth activity competence 
Narcissism 1
Resilience -0.255** 1

Youth	activity	competence -0.083 0.435* 1

*p<0.05,	**p<0.01

CONCLUSION

As	 a	 result	 of	 this	 study,	 negative	 correlations	
between	narcissism,	 resilience,	 narcissism	and	 activity	
competence,	 and	 resilience	 and	 activity	 competence	
were	positively	correlated.	In	a	study	comparing	disaster	
nursing	 competence	 and	 ego-resilience	 in	 nursing	
college	 students,	 the	 higher	 the	 ego-resilience,	 the	
higher	the	disaster	nursing	capacity.	The	results	of	this	
study	are	as	follows.	The	effects	of	intervention	on	the	
interpersonal	problems	of	 adolescents	with	narcissistic	
narcissistic	 tendencies	 were	 investigated.	 In	 addition,	
the	results	of	a	study	that	the	greater	the	youth	activity,	
the	 higher	 the	 ego	 resilience	 is	 supported	 the	 positive	
study	 results	 of	 resilience	 and	 youth	 activity	 capacity.	
Further	studies	are	required	on	the	development	of	youth	
activity	 competence	 and	 enhancement	 of	 resilience	 to	
understand	intrinsic	and	extrinsic	features	of	narcissism	
and	to	demonstrate	the	positive	intermediary	effect.
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ABSTRACT

The	objective	of	 this	study	is	 to	develop	the	food	expressive	learning	coaching	method	to	promote	low-	
achievement	students’	learning,	and	to	verify	the	effectiveness	of	the	program	by	confirming	whether	the	
program	 could	 improve	 low	 achievement	 students’	 self-efficacy	 and	 self-regulated	 learning	 strategy.	To	
develop	the	program,	literature	review	and	student	needs	survey	were	conducted.	Next,	the	program	was	
examined	as	to	whether	it	could	be	applied	to	low	achievement	students.	The	trained	teacher	gathered	low	
achievement	students	and	implemented	the	program	twice	a	week	in	a	total	of	12	sessions.	The	program’s	
effectiveness	was	verified	through	a	quantitative	analysis(t-test,	ANCOVA	and	repeated	ANOVA	of	the	self-
efficacy	scale	and	self-regulated	learning	scale)	and	content	analysis.	As	a	result	of	the	study,	compared	to	
the	control	group,	the	experimental	group	showed	significant	positive	effects	in	self-efficacy	scale	and	self-
regulated	learning	scale(pre-test,	post-test,	follow-up	test).	Also,	contents	analysis	based	on	the	experience	
reports	of	students	and	teachers	revealed	results	similar	to	the	quantitative	analysis	results.	The	findings	of	
the	study	revealed	that,	when	the	food	expressive	arts	therapy,	a	new	integrated	expressive	arts	therapy	genre,	
is	applied	to	the	school	counseling	field,	the	effective	learning	coaching	program	model	can	be	developed.
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INTRODUCTION

Most	 of	 students	 see	 school	 achievements	 as	 one	
of	their	most	challenging	problems.	The	entire	society,	
including	homes	and	schools,	emphasize	achievements,	
which	 seriously	 pressures	 low-achievement	 students	
psychologically.	 As	 such,	 stress	 from	 achievements	
and	 higher-ranking	 school	 entrance	 is	 so	 severe,	
resulting	in	students	taking	their	lives.	Thus,	this	study	
develops	a	differentiated	new	learning	program	for	low-
achievement	 students	 to	 help	 them	 with	 learning.	 In	
particular,	differently	from	the	existing	general	learning	
programs,	 this	 food	 expressive	 learning	 coaching	
program	 involving	 emotional	 expression	 art	 therapy	

is	conducted	 in	 the	way	 that	 low-achievement	 learners	
enjoy	 eating	 food	 ingredients	 so	 as	 to	 boost	 their	
motivation	for	learning.

A	 food	 expressive	 arts	 therapy	 is	 one	 of	 the	
expressive	 art	 therapy	 genres	 that	 integrates	 the	
concepts	of	Natalie	Rogers’s	1	human-centric	expressive	
arts	 therapy	 and	 Lee	 Jungyeon’s	 food	 art	 therapy2. 
It	 is	 a	 genre	 of	 an	 expressive	 art	 therapy	 that	 relaxes	
and	 heals	 the	mind	 and	 the	 body	 through	 a	 formative	
activity	process	of	 food	expression,	which	notices	and	
expresses	one’s	mind,	and	 transforms	unconsciousness	
into	 consciousness	 using	 food	 materials	 frequently	
encountered	 in	 everyday	 life3.	 In	 this	 study,	 the	 food	
expressive	 arts	 therapy	method	was	 used	 in	 the	 group	
learning	coaching	process	that	enables	the	middle	school	
students	to	learn	study	methods	of	improving	one’s	self-
efficacy4	and	self-regulated	learning	strategy.

The	 food	 expressive	 learning	 coaching	 program	 in	
this	 study	 is	 a	 new	 easy	 method	 of	 learning	 coaching	
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strategy	 that	allows	 the	students	 to	 learn	 to	study	while	
having	fun	in	everyday	life	through	combining	precedent	
research	on	 learning	 coaching	with	 the	 food	 expressive	
arts	 therapy.	This	program	is	a	group	 learning	coaching	
process	 that	 the	 participants	 learn	 how	 to	 study	 while	
playing	 and	 it	 is	 divided	 into	 the	 existing	 linguistically	
expressive	learning	coaching,	work	expressive	activities	
that	 that	 participants	 utilize	 food	 medium	 to	 express	
while	 eating	 and	 the	 participant-led	 activities	 centered	
on	experiential	discussion.	From	the	start	to	the	end,	the	
principle	 of	 self-directed	 learning	 (SDL)	 is	 utilized	 to	
enable	the	participant	to	choose	the	food	materials,	focus	
on	his/her	inner	side	to	think	and	decide	what	to	do	and	
control	 the	 situation	 to	 one’s	 preference.	 The	 learner	
systemically,	predominantly	and	actively	leads	the	whole	
learning	process	by	using	various	cognitive	strategies	from	
setting	and	practicing	one’s	learning	goals	by	oneself	and	
reexamining	 and	 controlling	 one’s	 behavior	 during	 the	
learning	practice	process4.	Moreover,	based	on	 the	self-
determination	theory	of		Deci	&	Ryan5,	6,	this	study	named	
a	new	learning	coaching	method	of	selecting,	controlling	
and	expressing	 food	materials	and	creatively	expanding	
the	inner	strength	to	self-coach	one’s	self-efficacy	and	self-
regulated	 learning	 strategies,	 and,	 by	 extension,	 linking	
and	expressing	the	outcome	to	academic	achievement	as	
a	food	expressive	learning	coaching.

MATERIALS AND METHOD

This	 study	 aims	 to	 develop	 a	 food	 expressive	
learning	 coaching	 program,	 which	 is	 a	 combination	
of	 food	 expressive	 arts	 therapy	 and	 learning	 coaching	
from	the	program	development	process,	and	verify	 the	
effect	of	the	program	from	designing	pre/post/follow-up	
tests.	 Self-efficacy	 and	 self-regulated	 learning	 strategy	
improvement	 methods7,8,9,	 which	 were	 considered	 as	
the	core	variables	for	middle	school	students’	academic	
achievement	 from	 the	 outcome	 of	 previous	 research	
in	 relation	 to	 academic	 achievement,	 were	 applied	 in	
the	 food	 expressive	 learning	 coaching	 to	 prove	 the	
program’s	effect10,	11.

Program development process:	In	order	to	develop	the	
said	program,	the	development	stages	were	set	up	based	
on	 the	 four-stage	 program	 development	 model,	 and	
each	stage	was	subjected	to	a	goal	establishment	stage,	
program	composition	stage,	preparatory	research	stage,	
and	program	implementation	stage.	Program	needs	were	
surveyed	from	August	2014	to	April	2015	to	determine	

the	 program	 development	 direction,	 targeting	 middle	
school	 students,	 teachers	 and	professional	 counsellors.	
Based	 on	 the	 survey	 results	 and	 literature	 research,	
the	 learning	 coaching	 program	 for	 low	 achievement	
students	was	developed,	and	 to	subject	 the	program	to	
the	 assessment	 by	 experts,	 a	 preparatory	program	was	
implemented	 from	 May-June	 2015,	 and	 revised	 and	
improved	before	the	final	program	was	developed.

The	 proposed	 program	 was	 designed	 to	 use	 the	
food	 materials	 in	 the	 learning	 method	 and	 allow	
students	 to	meet	 their	 psychological	 needs	 and	 trigger	
their	 curiosity	 while	 eating.	 The	 food	 materials	 were	
provided	so	that	it	could	allow	low	achievement	students	
to	relax	psychologically	and	to	have	comfort	and	enjoy	
themselves	 while	 eating.	 It	 also	 allowed	 students	 to	
secure	a	 sense	of	emotional	 stability	and	meet	a	 sense	
of	achievement	through	creative	arts	expression,	so	as	to	
naturally	 improve	 their	 self-efficacy	 and	 self-regulated	
learning	ability.

The	 developed	 food	 expressive	 learning	 coaching	
program	 uses	 the	 food	 expressive	 arts	 therapy	 which	
utilizes	 the	 ordinary	 food	 ingredients,	 food	 materials.	
Participating	 low-achievement	 students	 eat	 and	 touch	
food	ingredients,	conduct	fun	food	expression	activities,	
and	 thus	 find	 out	 the	 learning	 method	 necessary	 for	
them.	Participating	students	in	food	expression	activities	
can	 voluntarily	 select	 one	 of	 the	 twelve	 programs	
necessary	 for	 themselves,	 through	 the	 food	 expressive	
learning	 coaching	 that	 helps	 shift	 their	 thinking	 to	
learning,	 inspires	 interest	 in	 learning,	 and	 triggers	 fun	
and	amusement.

Analysis of effects of program:	 To	 investigate	
the	 applicability	 of	 the	 developed	 program	 to	 low-
achievement	students,	the	following	effect	studies	were	
implemented.	 First,	 a	 30-hour	 training	 program	 was	
conducted	for	the	teachers	who	had	active	interest	in	the	
food	expressive	learning	coaching	program.	Second,	the	
participant	 teachers	 recruited	 underachieving	 students	
with	willingness	for	participation,	assigned	them	into	an	
experimental	and	control	groups,	conducted	the	pre	and	
post	tests	and	implemented	12-session	learning	coaching	
programs	with	two	sessions	a	week.	The	follow-up	test	
was	 carried	 out	 4	weeks	 after	 the	 end	 of	 the	 program	
and	 the	 food	 expressive	 learning	 coaching	 program’s	
effect	 and	 outcome	 were	 verified	 in	 accordance	 with	
the	result	of	 the	 test.	The	verification	was	divided	into	
quantitative	 and	 qualitative	 analyses.	 Statistical	 tests	
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consisted	 of	 t-test	 for	 the	 experimental	 and	 control	
group’s	 self-efficacy	 scale	 and	 self-regulated	 learning	
scale,	 covariance	 analysis(ANCOVA)	 and	 repeat	
measurement(ANOVA).	Moreover,	the	content	analysis	
was	 conducted	 from	 the	 experience	 reports	 of	 the	
students	and	teachers,	who	participated	in	the	program.

RESULTS AND DISCUSSION
Development of Food Expressive Learning Coaching 
Program:	 The	 first	 and	 the	 second	 sessions	 are	 the	
rapport	 formation	 and	motivation	 stage.	 It	 consists	 of	
food	 ingredients	 that	 stimulate	 the	 students’	 curiosity.	

The	third	to	the	fifth	sessions	are	the	stage	of	promoting	
self-efficacy.	It	focuses	on	improving	one’s	confidence.	
The	 sixth	 to	 the	 eighth	 sessions	 are	 the	 stage	 of	
improving	 self-regulation.	 It	 focuses	 on	 improving	
learning	 capabilities	 and	 setting	 study	 goals	 through	
selection	 and	 concentration.	 The	 ninth	 and	 the	 tenth	
sessions	 focus	 on	 controlling	 the	 study	 environment	
and	 relieving	 stress.	 The	 eleventh	 and	 the	 twelfth	
sessions	focus	on	expanding	one’s	positive	self-image,	
cognizing	one’s	changed	appearance	and	inspiring	one’s	
willingness	 to	 challenge	 oneself.	 The	 food	 expressive	
learning	coaching	program	is	described	in	Table	1.

Table 1: Contents of Food Expressive Learning Coaching Program

Sess-
ion

Activity 
theme Session goal Activity contents Material Materials’ effect

1 Orientation Rapport for 
understanding

Banana fencing Game
Self-Metaphor :with 

cracker
Introduction of me 
through artworkr

Workbook, 
banana, 
cracker 

color paper 

Stimulates 
participants’ 
curiosity and 

stimulates five 
senses

2 Self- 
understanding

Positive	self-
esteem

Create ideal self-concept 
Find out my strengths 

Drawing with color salt

color jelly, 
salt color 

paper

Stimulates 
participants’ 
curiosity and  

stimulates five 
senses

3 Strength relay Self-efficacy 
improvement

Make	a	tree	of	my	
strengths	

Present	crackers	of	
strengths	of	team	members

Biscuit,	
syrup

Anybody	likes,	and	
people	can	imagine	

freely.

4 My  dream Find success 
experience

The	brilliant	future	when	
my	dream	has	come	true
Making ‘sandwich of 

success’ 

Ingredients 
for 

Sandwich, 
sauce, bread

Wet materials that 
anybody likes, with 
which people can 

imagine freely.

5 Success article Confidence 
improvement

Write the future article of 
success 

Make a future name card
Future interview:  Egg of 

magic

Boiled egg, 
name pen 
paper cup

Offers ample 
imagination, 

and stimulates 
imagination

6 Learning 
environment

Choice and 
concentration

Create the learning 
environment : Remove 

obstacles to my learning
Mural of hardtacks

Hardtack, 
glue gun, 
name pen

Helps express in 
direct connection 

with learning

7 Learning 
strategy

Learning	ability	
improvement

Strategy for improving 
recitation, memorization, 

and reading methods
Drawing with crackers

Alphabet 
cakes, 

crackers 
of various 

shapes

Can easily exercise 
creativity
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Conted…

8 My  learning 
method

Learning goal 
planning

Set up effective goals
Achieve through strategy

Piling of tower of 
crackers

Crackers 
of various 

shapes

Helps realize 
patience and 

persistence to 
achieve goals

9 Mind control Tension and 
relaxation

Explore diverse emotions
Meditate through 

breathing
Mind control : Cookie 

Mandala

Crackers	
of	various	
colors	and	
shapes	

Can	express	
beautiful	design	and	

colors

10 Handling of 
stress

Stress 
recognition and 

handling

Release bad emotions 
through

‘striking of ramen’ 
Handle stress

from examination 
Pharmacy of love 

Ramen 
Chopsticks, 

candy, 
colored 
paper

Provides visually 
good effects and  

makes feel strong 
taste

11 Gift  to me Positive self-
image expansion

Visualize me as doing fine 
Gift to proud me,

Bracelet of candy

Candy, 
chocolate, 
crackers, 
colored 
paper 

Well packaged and 
that makes the 
user feel good 

12 A prize to me
Challenging 
oneself to 

achieve

Look in the past for self-
introspection

Prize of color cornflake 

Picture 
of tree, 

cornflake, 
paper, 
sticker

Tastes good and 
makes the eater 

feels good

The	program	was	designed	to	use	the	food	materials	
in	the	learning	method	and	allow	students	to	meet	their	
psychological	 needs	 and	 trigger	 their	 curiosity	 while	
eating.	The	food	materials	were	provided	so	that	it	could	
allow	low	achievement	students	to	relax	psychologically	
and	to	have	comfort	and	enjoy	themselves	while	eating.	
It	also	allowed	students	to	secure	a	sense	of	emotional	
stability	 and	 meet	 a	 sense	 of	 achievement	 through	
creative	arts	expression,	so	as	to	naturally	improve	their	
self-efficacy	 and	 self-regulated	 learning	 ability.	 Some	
of	 the	 food	 expressions	 learning	 coaching	 work	 of	
participating	students	can	be	seen	in	Fig.	1.

Effects of learning coaching program using FEAT: 
This	study	shows	that:	first,	the	food	expressive	learning	
coaching	 program	 is	 differentiated	 from	 the	 learning	
programs	with	various	approaches	that	have	already	been	
implemented	in	Korea.	The	differentiation	of	the	program	
is	based	on	the	contents	of	the	program,	which	enhance	
the	self-efficacy	and	the	self	-	regulated	learning	strategy	
and	the	incorporation	of	food	materials.	The	participants	
comfortably	enjoy	the	program	by	eating	food	materials,	

which	 induces	 their	 activeness	 and	 at	 the	 same	 time	
relaxes	their	mind	and	body	for	emotional	stability	and	
this	is	a	distinct	characteristic	and	advantage,	compared	
to	other	existing	programs.

Fig. 1: Food Expressive Learning Coaching activity

Second,	the	comparison	of	pre	and	post	tests	of	the	
experimental	and	the	control	groups	showed	significant	
effect	 in	 the	 self	 -	 efficacy	 scale	 and	 self	 -	 regulated	
learning	scale	in	fig.	2	and	fig.	3.
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Fig. 2: Effect in the self-efficacy scale

Fig. 3: Effect in the self-regulated learning scale

It	is	confirmed	from	the	follow-up	test	that	the	effect	
is	maintained	 up	 to	 one	month	 later.	Moreover,	 in	 the	
content	analysis	of	the	experience	report	of	the	students	
and	 teachers,	 the	 same	 outcome	 as	 the	 quantitative	
analysis	 was	 produced.	 Such	 results	 suggest	 that	 this	
food	expressive	learning	coaching	program	can	improve	
the	low-achievement	students’	academic	issues.

Simple testimonials of the participating students: At 
the	end	of	the	program,	the	participating	students	simply	
wrote	their	testimonials.	Their	memo,	like	the	scale	test,	
shows	the	students’	changes12.

The	students	said	the	following:	

“I	had		more	fun	using	snacks	and	I	learned	I	could	
do	anything	if	I	concentrate.”,	“I	was	able	to	improve	my	
concentration	by	expressing	my	future	and	dream	with	
delicious	food.”,	“I		became	confident	and	learned	how	
to	study.	I		know	that	I	have	to	study	harder.”,	“I	learned	
how	 to	 study	 and	 how	 to	 improve	 my	 self-esteem.	 I	
also	 learned	 about	 how	 to	 relieve	 stress	 and	 do	 self-
reflection.”,	“I	thought	deeply	about	myself	and	learned	
the	importance	of	studying.”,	“I		thought	about	learning	
and	my	future	more.”,	“I	 relieved	my	stress	with	 food	
by	eating,	making	presentation,	 talking	about	 studying	
and	listening	to	teachers.	This	way,	my	learning	ability	
improved,	which	made	studying	fun.”,	“It	was	more	fun	
and	meaningful	because	I	didn’t	 just	study	but	 learned	

with	 food.”,	“The	good	 thing	was	 that	 I	expressed	my	
dreams	with	delicious	snacks	and	the	helpful	thing	was	
that	I	learned	about	my	dream.	I	was	not	curious	about	
others’	dream	but	now	I	am.”,	“I	started	to	think	more	
seriously	about	my	future	and	my	grades	improved.”

DISCUSSION

This	study	targeted	only	a	limited	number	of	middle	
school	low	achievement	students,	so	the	program	could	
not	be	generalized,	targeting	the	entirety	of	elementary,	
middle	and	high	school	low	achievement	students.	Also,	
given	its	characteristics,	the	learning	coaching	program	
requires	 further	 costs	 and	 preparation,	 thereby	 having	
limits	in	applying	to	large-scale	programs.	Thus,	further	
research	is	needed	to	develop	and	apply	the	field-effective	
the	food	expressive	arts	learning	coaching	program.

CONCLUSION

As	 a	 result,	 this	 study	 shows	 the	 possibility	 of	
establishing	a	food	expressive	learning	coaching	program	
as	 a	 new	 model	 that	 can	 support	 low	 achievement	
students	by	connecting	food	expressive	arts	therapy,	one	
of	 the	 new	 integrated	 expressive	 arts	 therapies,	 to	 the	
school	 counseling	field.	Moreover,	 the	 fact	 that	 it	was	
verified	as	a	program	that	is	easily	approached	and	made	
a	good	use	of	at	schools	and	by	the	third	party(counselor)	
shows	it	could	become	a	program	not	only	for	experts	
but	for	the	general	counselors.
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ABSTRACT

Background/Objectives:	Anion	has	effects	of	 the	human	body	 like	 to	blood	circulation,	heart	 rate.	The	
purpose	of	this	study	was	to	compare	changes	human	body	ability.

Method/Statistical analysis:	Republic	of	KOREA	badminton	eleven	athletes	agreed	and	participated	in	the	
study.	The	each	measurement	was	measuring	three	times.	First	measurement	was	that	before	wearing	the	anion	
clothing.	Second,	measurement	was	rest	for	30	minutes	after	first	measurement.	And	third	measurement	was	
exercised	for	30	minutes	after	second	measurement.	To	measure	the	human’s	body,	infrared	thermography,	
dynamometer,	spirometry,	speedometer	was	used.	The	significance	level	of	all	statistical	analysis	was	set	at	
p<0.05.

Findings:	There	were	significant	differences	 in	all	measurements	between	 the	each	 time	at	 the	first,	 the	
second	and	the	third	measurement.	This	study	showed	a	significant	difference	in	measured	values.	Neck,	
elbow,	palm	and	calf	of	body	temperature	have	significant	difference	in	first	to	third	measurement.	However	
neck	temperature	has	no	significant	difference	in	second	to	third	measurement.	It`s	a	plateau	phenomenon	
to	maintain	body	temperature.	Grip	force,	FVC	and	shuttlecock	speed	has	a	significant	difference	in	first	to	
second	and	first	to	third	measurement.	The	anion	has	oxygen	free	radical.	Especially,	the	effect	of	anions	
showed	a	significant	difference	in	body	temperature,	as	the	body	temperature	increased,	the	change	of	the	
grip	force	was	also	significant	difference.	In	addition,	there	was	a	significant	difference	in	FVC	due	to	the	
influx	of	active	oxygen	in	anions.	Finally	the	shuttlecock	speed	has	significant	difference.

Improvements/Applications:	The	anion	has	oxygen	free	radical	so	badminton	players	clothing	on	anion	
will	increase	athletic	performance	like	to	body	temperature,	grip	force,	FVC	and	shuttlecock	speed.

Keywords: Anion, badminton, Temperature, Grip force, Shuttlecock speed
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INTRODUCTION

When	electrons	separated	from	the	molecules	of	the	
gas,	 anion	are	 created.	When	electrons	were	 separated	
from	a	molecule,	it	becomes	a	cation,	while	free	electrons	
create	to	an	adjacent	molecule	to	form	an	anion1.	Anion	
has	been	shown	effects	of	the	human	body	like	to	blood	
circulation,	 heart	 rate	 variability2	 and	 oxygen	 capacity	
during	maximum	load	exercise3.	Also,	 it	 is	a	molecule	

with	a	negative	charge	on	atmosphere,	which	promotes	
human	 body	 fatigue4.	There	 are	many	 research	 on	 the	
effects	 of	 anions	 on	 human	 body,	 however	 researcher	
failed	 to	 show	 the	 objective	 effects	 of	 anions5.	 Also,	
anions	 promote	 cell	 metabolism	 and	 supply	 serotonin	
hypersecretion6.	 Ryushi’s	 have	 shown	 that	 anions	
significantly	reduce	heart	rate	and	blood	pressure	during	
exercise7.	These	 studies	 have	 shown	 anions	 contribute	
to	blood	circulation.	When	the	anion	is	inhaled	into	the	
human’s	body,	 the	binding	of	 red	blood	cells	 falls	and	
the	intake	of	oxygen	is	improved8.	Because	of	the	effect	
of	these	anions	on	the	human	body,	there	is	a	tendency	
for	the	forests	to	release	large	amounts	of	anion	in	order	
to	find	anion	in	modern	society.
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Suzuki	shows	that	anion	is	exposed	to	large	amounts,	
sympathetic	 activities	 decrease	 and	 parasympathetic	
nerves	become	active9.	The	sympathetic	nervous	system	
is	 responsible	 for	 changing	 regulating	 homeostatic	
mechanisms	 in	 living	 like	 increases	 rate	 and	 force	 of	
contraction	of	the	heart	rate	with	blood	vessels10.	Also	the	
sympathetic	 nervous	 system	 is	 responsible	 for	 activating	
the	body	function	for	activity11.	Whereas	parasympathetic	
nerves	system	affects	many	parts	of	the	human	body	like	
the	 heart	 relaxes	 and	 help	 make	 the	 blood	 pressure	
lower12.	Therefore,	as	mentioned	above,	anions	not	only	
have	a	positive	effect	on	the	human	body	in	daily	life,	
but	activate	the	parasympathetic	nerves	when	exercising	
to	restore	the	human	body	after	exercise.

Anion	 is	 necessary	 not	 only	 non-athletes	 but	
also	 athletes.	 The	 power,	 heart	 circulation	 and	
cardiopulmonary	 are	 very	 important	 abilities	 to	 the	
sport	 athletes	 to	 win	 the	 game	 and	 increase	 athletic	
performance.	Based	 on	 the	 study,	 effects	 of	 the	 above	
studies	 reflect	 anions	 on	 human	 body.	The	 purpose	 of	
this	study	was	to	compare	changes	human	body	ability:	
temperature,	grip	force,	forced	vital	capacity	(FVC),	and	
shuttlecock	 speed	 difference	 wearing	 anion	 clothing.	
For	this	study,	we	tried	to	find	out	whether	the	negative	
recovery	of	the	human	body	when	wearing	anion	clothes	
and	the	quick	recovery	when	exercising.

MATERIALS AND METHOD

Research subject:	 The	 subject	 of	 this	 research	 were	
eleven,	 male(n=5)	 and	 female(n=6)	 	 Republic	 of	
KOREA	badminton	athletes	agreed	and	participated	 in	
the	study.	Athletes	had	a	mean	age	of	21.09±3.12	years,	
heights	of	172.22±8.42	and	weight	of	67.45±7.58[Table	
1].	Plenty	of	education	 regarding	 the	 research	purpose	
and	 methods	 were	 conducted.	 The	 exclusion	 criteria	
of	 this	study	were	1)	 in	 the	 last	 six	months	of	surgery	
or	 affecting	 the	 holding	 operation	 and	 2)	 orthopedic,	
neurological	surgical	problems	when	they	get	 the	grip.	
This	research	was	approved	by	the	ethical	board	of	the	
IRB(Institutional	Review	Board)(SM-201707-038-2).

Table 1: General characteristics of the subjects
(n = 11, 5 male and 6 female)

Participation
Age	(years) 21.09	±	3.12*
Height	(cm) 172.22	±	8.42*
Weight	(kg) 67.45	±	7.58*

*Mean	±	Standard	deviation

Measurement materials:	 The	 whole	 process	 of	 the	
experiment	is	shown	in	[Figure	1].	The	each	measurement	
were	measuring	three	times.	Anion	clothes	was	pressurized	
at	 a	 pressure	 of	 45	 ~	 55	 PSI(pound	 per	 square	 inch)	 at	 a	
temperature	of	170	~	180	degree	for	9	~	13	seconds	to	make	
a	silicone	patch.	The	anion	concentration	of	 the	patch	was	
set	at	1500,	and	the	patch	was	applied	to	the	subjects.	The	
following	are	three	measurement	methods	for	study.
	 1.	First	 measurement	 was	 that	 before	 wearing	 the	

anion	clothing.	
	 2.	Second,	 measurement	 was	 rest	 for	 30	 minutes	

after	first	measurement.	
	 3.	Third	measurement	was	 exercised(track	 running	

10	minute	and	badminton	rally	20	minute)	for	30	
minutes	after	second	measurement.

Figure 1: Research process

Figure 2: Measurement materials
A : Infrared thermography; B : Dynamometer

C : Spirometry; D : Speedometer
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Body temperature:	 The	 infrared	 thermography	 was	
used	 to	 measure	 the	 body	 temperature	 (Neck,	 elbow,	
palm	and	calf).	Body	 temperature	was	set	 to	reach	 the	
body	 and	 measurements	 were	 taken	 standing	 posture.	
The	subjects	stood	in	front	of	the	infrared	thermography	
and	straight	ahead	and	standing	posture.	As	mentioned	
in	 the	 experimental	 procedure,	 they	 were	 measured	 3	
times	and	the	results	were	averaged	[Figure	2].

Grip force:	The	dynamometer	was	used	to	measure	grip	
force.	Grip	 force	was	measured	 by	 verbal	 instructions	
to	 give	 the	 athletes	 maximum	 strength	 according	 to	
the	 instructions	 at	 three	 times.	The	 subjects	were	 in	 a	
standing	posture	and	grasp	the	grip	force	with	maximum	
force	 using	 the	 dominant	 hand.	 As	 mentioned	 in	 the	
experimental	 procedure,	 they	 were	 measured	 3	 times	
and	the	results	were	averaged	[Figure	2].

FVC:	 To	 measure	 FVC	 were	 used	 Spirometry	
(SPIROMETER,	 Pony	 Fx,	 A-M	 system,	 Europe)	 All	
subjects	was	selected	at	the	highest	value	by	measuring	
three	times	in	the	measurement.	The	subjects	performed	
deep	 breathing	 three	 times	 in	 a	 standing	 posture	 and	
then	 breathed	 a	 deep	 breath	 and	 measured	 the	 FVC	
when	 spitting	 the	 maximum	 amount	 of	 breath	 using	
a	 spirometry.	 As	 mentioned	 in	 the	 experimental	
procedure,	 they	were	measured	3	 times	and	the	results	
were	averaged	[Figure	2].

Shuttlecock speed:	To	measure	the	shuttlecock	speed	were	
used	speedometer.	The	speedometer	in	front	of	10	meters	
and	hit	the	shuttlecock	a	comfortable	swing.	As	mentioned	
in	the	experimental	procedure,	they	were	measured	3	times	
and	the	results	were	averaged	[Figure	2].

DATA ANALYSIS

For	analysis	methods,	each	results	used	Wilcoxon	signed	ranks	test.	The	significance	level	of	all	statistical	analysis	
was	set	at	p<0.05.	All	the	measured	values	were	calculated	through	SPSS/PC	ver.22.0	for	windows	program(SPSS	
INC.	Chicago,	IL)

Table 2: Measurement of each body ability

Ability Firsta Seconda Thirda

body
temperature

(°C)

neck 31.34	±	1.71 33.16	±	0.90 32.03	±	1.23
elbow 30.69	±	2.11 32.22	±	1.42 31.20	±	1.65
palm 24.82	±	2.11 24.24	±	1.80 27.56	±	3.76
calf 28.37	±	1.45 28.68	±	1.16 29.48	±	1.73

grip	force	(kg) 95.51	±	16.56 101.34	±	18.1 105.55	±	21.79
FVC(%) 88.00	±	7.62 89.63	±	7.00 90.09	±	7.25

Speed	(km/h) 51.50	±	6.21 60.45	±	5.79 62.22	±	4.34
amean(mm)	±	standard	deviation

Table 3: Difference of each times

Ability Compare Difference P

body	
temperature	

(°C)

neck
1st-2nd 1.82 .003**
1st-3rd 0.69 .008**
2nd-3rd 1.13 .424

elbow
1st-2nd 1.53 .424
1st-3rd 0.51 .003**
2nd-3rd 1.02 .008**

palm
1st-2nd -0.58 .182
1st-3rd 2.74 .033*
2nd-3d 3.32 .016*

calf
1st-2nd 0.31 .722
1st-3rd 1.11 .021*
2nd-3rd 0.8 .110

Conted…

grip	force	(kg)
1st-3rd
2nd-3rd

1st-2nd 5.83 .003**
10.04 .003**
4.21 .050*

FVC	(%)
1st-3rd
2nd-3rd

1st-2nd 1.63 .106
2.09 .046*
0.46 .319

Speed	(km/h)
1st-3rd
2nd-3rd

1st-2nd 8.95 .005**
10.72 .008**
1.77 .306

RESULTS AND DISCUSSION
There	 were	 significant	 differences	 in	 all	

measurements	 between	 the	 each	 time	 at	 the	 first,	 the	
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second	 and	 the	 third.	 In	 the	 temperature(°C):	 the	 first	
part	of	the	neck	part	was	31.34±1.71,	the	second	part	was	
33.16±	0.90	 and	 the	 third	part	was	32.03±1.23.	 In	 the	
elbows,	 the	mean	 temperatures	were	first,	 30.69±2.11,	
second	 32.22±1.42	 and	 third	 31.20±1.65.	 Hand`s	 first	
part	 was	 24.82±2.11,	 second	 part	 was	 24.24±	 1.80	
and	third	part	was	27.56±3.76.	The	knee	first	part	was	
28.37±1.45,	second	part	was	28.68±1.16	and	third	part	
was	 29.48	 ±1.73.	 In	 the	 grip	 force(kg);	 the	 first	 part	
was	 95.51±16.56,	 Second	 part	 was	 101.34±18.1	 and	
third	 part	was	 105.55±21.79.	The	FVC(%)	 showed	 an	
increase	 in	 respiratory	 function	 in	 the	 first	 part	 was	
88.00±7.62,	second	part	was	89.63±7.00	and	third	part	
was	90.0	±7.25.	Finally,	in	the	shuttlecock	speed(km/h),	
the	 increase	 in	 speed	 was	 confirmed	 at	 51.50±6.21	
in	 the	first,	 60.45±	5.79	 in	 the	 second	and	62.22±4.34	
in	 the	 third[Table	 2].	 This	 study	 showed	 a	 significant	
difference	 in	measured	values.	Neck,	 elbow,	palm	and	
calf	of	body	 temperature	have	significant	difference	 in	
1st-3rd.	 However	 neck	 temperature	 has	 no	 significant	
difference	in	2nd-3rd[Table	3].

According	 to	 the	 results	 of	 the	 body	 temperature,	
the	 temperature	 of	 the	 neck,	 elbow,	 palm	 and	 calf	
increased	from	first	measurement	to	third	measurement,	
but	 there	 was	 no	 significant	 difference	 between	 first	
measurement	and	second	measurement	on	elbow,	palm	
and	calf.	Edyta	refers	anion	causes	the	blood	circulation	
to	 increase	 because	 it	 decomposes	 red	 blood	 cell13. 
Therefore,	the	body	temperature	measurement	showed	a	
significant	difference	from	first	measurement	to	second	
measurement	at	neck(p<0.05).	On	the	other	hand,	There	
was	no	significant	difference	in	body	temperature	between	
the	neck	and	calf	between	the	second	measurement	and	
the	third	measurement	(p>0.05).	According	to	Ryushi’s	
study,	the	effect	of	reducing	the	heart	rate	after	exercise,	
anions	is	due	to	the	plateau14.	According	to	the	results	of	
this	study,	exposure	of	anions	increase	blood	circulation	
in	 daily	 life	 and	 regulates	 excessive	 blood	 circulation	
when	human	exercise.

Margherita	 refers	 the	 human’s	 body	 temperature	
was	 increased	 and	 temperature	 helps	 to	 improve	 leg	
strength15.	 Also	 body	 temperature	 were	 increased,	
muscle	strength	was	increased	in	muscle	metabolism16. 
In	the	first	measurement	of	this	study,	body	temperature	
was	 increased.	 In	 the	 second	 measurement,	 the	 grip	
force	was	increased.	It	can	be	supported	by	the	results	
of	 this	 study,	 in	 which	 muscle	 strength	 is	 increased	
because	of	increased	metabolism	of	muscle	as	the	body	

temperature	is	increased	based	on	the	above	two	articles.	
So	 badminton	 shuttlecock	 speed	 also	more	 faster	 than	
before	wearing	anion	clothes.

According	 to	 Rho’s	 study,	 oxidative	 activity	
after	 exercise	 was	 significantly	 higher	 in	 pre-exercise	
when	 oxygen	 and	 anion	 intervention	 had	 effects	 on	
oxidative	 activity	 at	 maximal	 exercise17.	 Exercise	
increases	 reactive	 oxygen	 in	 the	muscle	 by	 increasing	
the	consumption	of	oxygen,	and	high	intensity	exercise	
increases	 antioxidant	 enzyme	 activity18.	 Based	 on	 the	
above	 study,	 this	 study	can	 support	 the	 fact	 that	when	
FVC	was	measured	by	obtaining	active	oxygen	on	 the	
human	 body	 when	 wearing	 anion	 clothes,	 there	 was	
a	 significant	 difference	 in	 first	 measurement,	 second	
measurement	and	third	measurement.

There	 are	 some	 limitations	 in	 our	 study.	First,	 the	
subjects	 weren’t	 able	 to	 compare	 various	 age	 groups.	
Second,	 when	 the	 human	 body	 temperature	 was	
measured,	 distal	 part	 of	 leg	was	 not	measured.	Third,	
body	 temperature	was	measured	on	neck,	elbow,	palm	
and	 calf	 however	muscle	 strength	was	 only	measured	
for	grip	force.	This	study	needs	to	study	the	correlation	
between	 muscle	 strength	 and	 body	 temperature	 by	
measuring	muscle	strength	in	various	muscle	parts.

CONCLUSION

In	 conclusion,	 11	 athletes	 were	 totally	 effective	
when	comparing	with	the	anion	changes	before	and	after	
the	wearing	of	clothes.	Especially,	 the	effect	of	anions	
showed	a	significant	difference	in	body	temperature,	as	
the	body	temperature	increased,	the	change	of	the	grip	
force	was	also	significant	difference.	 In	addition,	 there	
was	a	significant	difference	in	FVC	due	to	the	influx	of	
active	oxygen	 in	 anions.	Finally	 the	 shuttlecock	 speed	
has	significant	difference.
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ABSTRACT

Background/Objectives:	Augmented	reality	is	a	technology	that	simulates	a	3-dimensional	virtual	field.	
The	physical	therapist	considered	AR	measurement	program	be	a	more	efficient	measure	of	ROM.	as	set	at	
p<0.05.

Method/Statistical analysis:	Forty	healthy	agreed	and	participated	in	the	study.	This	study	used	AR-based	
motion	analysis	and	Electro	goniometer	 to	measure	ROM	of	each	 joint:	 shoulder	 joint,	 elbow	 joint,	hip	
joint	and	knee	joint.	Volunteers	performed	three	motion.:	45°	shoulder	abduction	and	45°	hip	abduction	in	
standing	position(M1),	90°	shoulder	abduction,	90°	elbow	flexion,	90°	hip	flexion	and	90°	knee	flexion	in	
standing	position(M2)	and	90°	shoulder	flexion	and	90°	knee	flexion	in	standing	position(M3).

Findings:	This	 study	 investigated	 the	difference	between	ROM	measured	by	AR-based	motion	analysis	
and	physical	therapist`s	manual	used	electro	goniometer.	ROM	measurement	of	the	used	AR-based	motion	
analysis	 and	 electro	 goniometer	 has	 similarly	 results.	 The	 ROM	 significantly	 difference	 with	 the	 90°	
shoulder	abduction	measured	motion	analysis	and	electro	goniometer.	However,	no	significant	difference	
was	observed	another	motion	at	the	M1,	M2	and	M3	position	except	the	shoulder	abduction	90°.	Markerless	
Single	 camera	motion	 analysis	 was	 successful	measurement,	 the	 frontal	 and	 sagittal	 plane	 joint	 angles	
calculated	from	the	markerless	system.	And	both	plane	showed	coefficient	of	reliability	<0.5°	for	all	angles.	
only	 90°	 shoulder	 abduction	 has	 significant	 difference.	 For	 180°	 shoulder	 abduction,	 scapular`s	 upward	
rotation	angle	is	60°	and	humerus`	abduction	angle	is	120°	should	be	considered.	This	is	a	scapulohumeral	
rhythm.	90°	shoulder	abduction	at	M2	appeared	scapulohumeral	rhythm	so	it	has	significant	difference.

Improvements/Applications:	Measurement	using	AR	based	motion	analysis	and	electro	goniometer	were	
similarly	to	measure	ROM.	So	motion	analysis	is	easy	to	use	and	save	the	evaluation	time.

Keywords: augmented reality, range of motion, electronic goniometer, motion analysis, technology, joint 
angle
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INTRODUCTION

Augmented	 reality(AR)	 is	 a	 technology	 that	
simulates	 three-dimensional	 fields	 in	 a	 television,	
computer,	 and	 generates	 audio,	 visual,	 and	 physical	
actions.	AR	is	a	new	technology	system	that	can	embed	
real	augment	functions	to	enhance	the	cognitive	sense	of	

real	users	and	execute	them	in	real	time	representation.	
Based	on	this	augment	space,	the	user	feels	immersive	
through	 the	 sense	 of	 the	 body	 (visual,	 auditory,	 and	
tactile).	Recently,	Augmented	Reality,	a	field	of	Augment	
reality,	 is	 a	 hybrid	AR	 system	 that	 synthesizes	 virtual	
objects	in	real	environments	and	makes	them	look	like	
objects	in	the	original	environment.	Augmented	reality	
technology	allows	users	to	see	the	real	world	and	provide	
a	better	reality	and	promote	rehabilitation	training	to	the	
same	patient	as	 the	actual	 treatment	environment1.	AR	
programs	and	computers	are	easy	to	use	and	comfortable.	
They	are	in	daily	life	as	well	as	in	treatment.	In	particular,	
AR	has	a	positive	effect	on	stroke	patients	compared	to	
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before	treatment2,3,	and	video	capture	augmented	reality	
as	 a	 flexible	 and	 effective	 rehabilitation	 tool	 is	 now	
widely	used4,5.	AR	is	also	widely	used	for	evaluation.	A	
goniometer	 is	used	 to	document	 initial	and	subsequent	
range	of	motion,	at	 the	visits	for	occupational	 injuries,	
and	 by	 disability	 evaluators	 to	 determine	 a	 permanent	
disability.	 This	 is	 to	 evaluate	 progress,	 and	 also	 for	
medico-legal	purposes6.

This	measurement	tool	is	a	useful	clinical	tool	that	
enables	objective	measurements	to	accurately	track	the	
progress	of	the	rehabilitation	program.	As	the	patient’s	
range	 of	 motion	 narrows,	 the	 therapist	 evaluates	
the	 joints	 before	 performing	 the	 mediation	 and	 uses	
the	 tool	 to	 check	 the	 progress.	 This	 range	 of	 motion	
measurements	can	be	taken	from	any	joint	and	usually	
requires	 knowledge	 of	 body	 anatomy,	 especially	 bone	
markings.The	only	problem	with	the	Goniometer	is	that	
the	accuracy	of	the	readings	is	not	always	the	maximum.	
As	examiner	experience	diminishes,	it	appears	that	there	
is	an	increase	in	inter-assay	(inter-assay)	and	inter-assay	
(inter-clinical)	reliability.

Human	motion	is	caused	by	the	rotational	movement	
of	 the	 joints.	At	 this	 time,	 the	 bone	moves	 around	 the	
joint,	 and	 the	 joint	 structure	 affects	 the	movement	 that	
can	 occur	 between	 the	 two	 bones.	 At	 the	 same	 time,	
depending	on	the	anatomical	structure	of	the	soft	tissues	
such	 as	 muscles,	 tendons,	 ligaments,	 etc.,	 individual	
joints	within	the	human	body	have	different	normal	range	
of	motion.	In	medical	evaluation,	range	of	motion	(upper	
and	 lower	 limbs)	 and	 physical	 therapy	 is	 an	 important	
tool	for	measuring7,8.	The	reason	for	this	is	that	the	range	
of	motion	 of	 the	 joint	 best	 represents	 the	 condition	 of	
the	 joint	 range	 and	 the	 range	 of	 the	 muscle,	 and	 thus	
the	measurement	of	the	range	of	motion	is	an	important	
factor	in	the	evaluation	of	the	patient.	ROM	is	also	a	very	
important	measure	to	assess	whether	a	patient’s	treatment	
is	 successful.	 Currently,	 clinicians	 usually	 use	 manual	
goniometer.	 However,	 the	 manual	 goniometer	 requires	
that	 portability,	 convenience,	 quantitative	 figures,	 and	
reliable	 tools	 are	 required	 for	 ROM	 measurement9. 
Because	of	this,	we	will	use	the	AR	with	more	reliable	
and	quantitative	ROM	values	in	the	evaluation.

Nowadays	 the	AR	 program	 is	 used	 to	 measure	 the	
patient’s	ROM.	Because	they	are	efficient	and	convenient	
for	 initial	evaluation,	 the	physical	 therapist	views	the	AR	
measurement	 program	 as	 a	 more	 efficient	 measure	 of	
ROM.	Therefore,	 the	purpose	of	 this	study	 is	 to	compare	

the	results	of	the	chest	femoral	head	measured	by	the	AR	
program	with	 the	 physical	 therapist	measured	 using	 an	
electric	goniometer.

MATERIALS AND METHOD

Research subject: Forty	 healthy,	 male	 (n	 =	 19)	 and	
female	 (n	 =	 21)	 agreed	 and	 participated	 in	 the	 study.	
Inclusion	 criteria	 were	 as	 follows:	 Subjects	 had	 no	
surgical	of	joint	and	had	full	ROM.	Students	had	a	mean	
age	of	21.13	±	1.23	years,	height	of	167.34	±	10.47	and	
weight	 of	 64.28±15.81.	 Plenty	 of	 education	 regarding	
the	 research	 purpose	 and	 methods	 were	 conducted	
before	the	experiment.	The	general	characteristics	of	the	
research	subjects	areas	[Table	1].

Table 1: General characteristics (n = 40)

Participant
Age(years) 21.13	±	1.23*
Height(cm) 167.34	±	10.47*
Weight(kg) 64.28	±	15.81*

*Mean	± Standard	deviation

Figure 1: Research process

Measurement materials: The	 whole	 process	 of	 the	
experiment	is	shown	in	[Figure	1].	This	study	used	AR-
based	 motion	 analysis	 (UINCARE-82B,	 UINCARE	
corp.,	 KOREA)	 and	 Electro	 goniometer	 (Digital	
absolute	+	axis,	12-1027,	USA,	2012)	to	measure	ROM	
of	 each	 joint[Figure	 2]:	 Physical	 therapists	 should	 use	
a	 goniometer	 when	 repeatedly	 measuring	 AROM.	
Significant	 inconsistencies	 occur	 when	 two	 or	 more	
physiotherapists	 perform	 repetitive	 rotational	 angles	
and	visual	measurements	of	ankle	motion	on	 the	same	
subject.	 The	 physical	 therapist	 may	misjudge	 that	 the	
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patient’s	 AROM	 has	 changed	 due	 to	 treatment.	 The	
change	may	be	due	to	a	lack	of	intermediate	reliability.	
Physical	 therapists	 should	 use	 a	 goniometer	 when	
repeatedly	 measuring	AROM8.	 In	 order	 to	 reduce	 the	
error	of	the	measured	values,	the	experiment	was	carried	
out	 to	maintain	 the	 room	 temperature	 at	 23	 °	 and	 the	
error	range	of	the	AR	device.	Shoulder	joint,	elbow	joint,	
hip	 joint	 and	 knee	 joint.	 Volunteers	 performed	 three	

motion:	90	°	shoulder	abduction	and	45	°	hip	abduction	
in	standing	position	(M1),	90	°	shoulder	abduction,	90	
°	elbow	flexion,	90	°	hip	flexion	and	90	°	knee	flexion	
in	 standing	 position	 (M2),	 	 shoulder	 flexion	 and	 90	 °	
knee	flexion	in	standing	position	(M3)	[Figure	3].	Each	
volunteer	 performed	 three	 different	motions	 and	 three	
seconds.	At	 this	 time	 research	 we	 measured	 the	 joint	
ROM	using	motion	analysis	and	electro	goniometer.

A : Motion analysis; B : Electro goniometer
Figure 2: ROM measurement

A : M1 : 45° shoulder abduction and 45° hip abduction in standing position
B : M2 : 90° shoulder abduction, 90° elbow flexion, 90° hip flexion and 90° knee flexion in standing position

C : M3 : 90° shoulder flexion and 90° knee flexion in standing position
Figure 3: Motion
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DATA ANALYSIS

Means	 and	 standard	 deviation	 of	 all	 data	 was	
analyzed.	For	analysis	methods,	Measured	ROM	using	
motion	analysis	and	lector	goniometer	used	paried	t-test.	
The	 significance	 level	 of	 all	 statistical	 analysis	 was	
set	at	p<0.05.	All	 the	measured	values	were	calculated	
through	SPSS/PC	ver.22.0	for	windows	program(SPSS	
INC.	Chicago,	IL).	All	the	measurement	were	measured	
3	times	and	the	results	were	averaged.

RESULTS

Mean	and	standard	deviation	values	of	 the	motion	
M1,	M2	and	M3	is	shown	in	table	1.	According	the	result,	
the	ROM	significantly	difference	with	the	90°	shoulder	
abduction	 measured	 motion	 analysis	 and	 electro-
goniometer	(p<0.05).	However,	no	significant	difference	
were	observed	another	motion	at	 the	M1,	M2	and	M3	
position	 except	 the	 shoulder	 abduction	 90°(p>0.05).	
The	mean	and	standard	deviation	values	of	the	motions	
M1,	M2	 and	M3	 are	 shown	 in	Table	 1.	According	 to	
the	 results,	 ROM	 had	 a	 significant	 difference	 from	
the	 kinetic	 analysis	 by	 90	 °	 shoulder	 abduction	 and	
the	 electro	 goniometer	 (p	 <0.05).	 However,	 no	 other	
movements	were	observed	at	M1,	M2,	and	M3	positions	
except	 90	degrees	of	 shoulder	 abduction	 (p>	0.05).	 In	
the	45	°	shoulder	abduction	of	M1,	the	p	value	was	0.303	
and	in	the	45	°	hip	abduction,	the	p	value	was	0.618	(p>	
0.05).	In	the	90	°	shoulder	abduction	of	M2,	there	was	
no	significant	difference	in	P	value	(0.007)	(p>	0.05),	but	
in	90	°	elbow	flexion	and	90	°	hip	flexion,	P	values	were	
0.052	and	0.261	(p>	0.05).	The	P	value	of	90	°	shoulder	
flexion	of	M3	was	0.530	and	the	P	value	of	90	°	knee	
flexion	was	0.761	(p>	0.05).

DISCUSSION

This	study	investigated	the	difference	between	ROM	
measured	 by	 AR-based	 motion	 analysis	 and	 physical	

therapist`s	 manual	 used	 electro	 goniometer.	 ROM	
measurement	of	the	used	AR-based	motion	analysis	and	
electro	goniometer	has	similarly	results.

	 Markerless	 Single	 camera	 motion	 analysis	 was	
successful	measurement,	The	frontal	and	sagittal	plane	
joint	angles	calculated	from	the	markerless	system.	And	
both	 plane	 showed	 coefficient	 of	 reliability	 <0.5°	 for	
all	 angles10.	So	 in	 this	 study,	upper	 extremity`s	 except	
90°	shoulder	abduction	and	lower	extremity`s	measured	
ROM	 used	 each	 tools	 has	 no	 signification.	 However	
only	90°	shoulder	abduction	has	significant	difference.	
For	180°	shoulder	abduction,	scapular`s	upward	rotation	
angle	is	60°	and	humerus`	abduction	angle	is	120°	should	
be	considered.	This	is	a	scapulohumeral	rhythm11,12.	90°	
shoulder	 abduction	 at	 M2	 appeared	 scapulohumeral	
rhythm	“Scapulohumeral	 rhythm”	 is	 a	 form	of	muscle	
contraction	and	movement	that	occurs	in	the	upper	and	
lower	 humerus.	 Scapulo-humeral	 rhythm	 is	 important	
because	when	the	stability	of	the	scapula	bone	is	poor,	
the	 scapula	 tilts	 and	 rotates	 downward,	 causing	 the	
shoulder	 tip	 (rod)	 to	engage	 in	subacromial	 tissue	 (eg,	
versatile	and	 rotor	cuff(Suprasupinatus,	 Infrasupinatus,	
Subscapularis,	teres	minor)		tendons)	,	Shoulder	bursitis	
or	rotator	cuff	tears	(scapulo-humeral	rhythm	is	required	
for	painless	and	strong	shoulder	function)13,14,15.	So	it	has	
significant	difference.

Measurement	using	AR	based	motion	analysis	and	
electro	goniometer	were	similarly	to	measure	ROM.	So	
motion	analysis	 is	easy	 to	use	and	save	 the	evaluation	
time.	For	analysis	of	shoulder	abduction,	consider	of	the	
scapulohumeral	 rhythm.	There	 are	 some	 limitations	 in	
our	 study.	 First,	 the	 subjects	 weren’t	 able	 to	 compare	
various	 age	 groups.	 Second,	 the	 measurement	 are	
measuring	 that	 subjects	 were	 holing	 position	 like	
standing	and	holding	there’s	joint(M1,	M2	and	M3).	So	
this	study	needs	to	study	joint	angle	during	subjects	are	
doing	activity	a	daily	living.

Table 2: Difference ROM of motion analysis and electro goniometer

Position Angle of joint Motion analysis Electro goniometer p

M1
45°	shoulder	abduction(°) 44.80	±	6.91 47.27	±	11.20 .303
45°	hip	abduction	(°) 45.55	±	7.86 46.05	±	10.02 .618

M2

90°	shoulder	abduction	(°) 86.62	±	9.88 90.05	±	8.76 .007*

90°	elbow	flexion	(°) 89.52	±	11.73 92.27	±	9.62 .052
90°	hip	flexion	(°) 91.82	±	13.18 74.77	±	10.26 .261
90°	knee	flexion	(°) 96.52	±	9.96 80.70	±	11.06 .552

M3
90°	shoulder	flexion	(°) 90.35	±	8.64 87.65	±	7.71 .530
90°	knee	flexion	(°) 89.57	±	8.84 84.85	±	9.41 .781
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CONCLUSION

This	 paper	 proposed	 an	 improved	 decision	 tree	
algorithm	 for	 prediction	 of	 dropout	 student.	 The	
objective	of	this	work	is	to	develop	an	improved	decision	
algorithm	that	enhances	the	ability	to	form	decision	trees	
and	thereby	to	prove	that	the	classification	accuracy	of	
improved	 decision	 algorithm	on	 educational	 dataset	 is	
greater.	A	new	decision	tree	model	is	to	be	constructed	
by	using	Renyi	entropy	for	calculating	the	information	
gain	 and	 the	 association	 function	 will	 be	 used	 which	
determines	 the	 relative	 degree	 between	 thegiven	
attribute	 and	 class	 C.	 Experimental	 results	 will	 prove	
that	improved	decision	tree	algorithm	will	provide	better	
prediction	accuracy	on	student	dropout	data	than	that	of	
traditional	classification	algorithms.
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Influence Bicycle Saddle Height on Body Posture and Muslce 
Activity
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ABSTRACT

Background/Objectives:	The	aim	of	this	study	is	to	compare	and	analyze	the	joint	pathway	of	ankle,	knee,	
hip, trunk,	shoulder,	elbow	joints

Method/Statistical analysis:	A	total	of	30	healthy	adults	who	were	participated	in	this	study	for	the	three	
minutes.	This	study	measured	joint	pathway	and	muscle	activity with	3D	motion	analysis	and	EMG	according	
to	the	height	of	bicycle	saddle.	One	way	repeated	ANOVA	was	used	to	compare	experimental	value.

Findings:	As	a	result,	muscles	activity	were	statistically	significant	differences	in	TA,	RF,	DEL,	LD	muscles	
in	all	saddle	height(p<.05).	But	there	were	no	difference	in	TRI	and	ES	muscles(p>.05).	Furthermore,	joint	
pathway	were	statistically	significant	differences	 in	ankle,	knee,	hip,	 trunk,	shoulder	 joints	except	elbow	
joint(p<.05).

Improvements/Applications:	In	this	study,	it	suggested	that	as	the	height	of	the	saddle	increases,	the	angle	
and	 the	 pathway	of	 joints	 increases,	 and	 the	muscle	 activity	 caused	 by	 the	 joint	movement	 of	 the	 joint	
increases.
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INTRODUCTION

Participation	in	cycling	has	steadily	increased	over	
the	 past	 twenty	 years1.	 Bicycles	 are	 generally	 used	 in	
developed	 or	 significantly	 underdeveloped	 countries.	
In	 underdeveloped	 countries,	 bicycles	 are	 used	 as	
transportation	 due	 to	 the	 poor	 surroundings,	 while	
developed	 countries	 use	 bicycles	 mainly	 as	 health	
management	or	rehabilitation2.

According	 to	 the	 global	 bicycle-user	 population	
survey,	 it	 is	 weighted	 in	 Europe,	 United	 States	 of	
America,	and	Australia.	 ‘America	Community	Survey’	
reported	 bicycle	 commuters	 increased	 to	 60%	 for	 the	
last	decade.	Korea	has	advanced	 to	developed	country	
with	 striking	 economic	 growth,	 and	 population	 using	
bicycle	 for	 health	 management	 has	 also	 increased.	
Statistics	Korea	reported	bicycle-commuting	population	
is	approximately	0.44	million.

With	 the	 increasing	 number	 of	 bicycle	 types,	
popularity	 and	 developing	 sports	 industry,	 injuries	 due	
to	acute	or	excess	bicycle	use	are	also	on	the	rise.	These	
injuries	include	knee	pain,	patellar	quadriceps	tendinitis,	
iliotibial	 band	 syndrome,	 hip	 pain,	 medial	 tibial	 stress	
syndrome,	 stress	 fracture,	 low	 back	 pain,	 and	 shoulder	
pain3.	 They	 are	 caused	 by	 inappropriate	 preparation	 or	
apparatus	setting,	inadequate	technology,	and	in	particular,	
the	 posture	 change	 during	 cycling.	 These	 issues	 led	 to	
study	the	appropriate	cycling	posture	to	the	present,	and	
cycling	posture	alters	the	saddle	height	which	can	affect	
the	 posture	 change.	 However,	 there	 are	 limited	 studies	
of	appropriate	saddle	height.	Studies	providing	evidence	
for	optimal	saddle	height	setting	is	necessary	to	prevent	
injuries	from	improper	saddle	heights4.

Hug	 et	 al.(2015)	 reported	 rectus	 femoris(RF)	 and	
tibialis	 anterior(TA)	 as	 dominant	 leg	 muscles	 during	
the	 cycling,	 and	 they	 were	 observed	 to	 be	 activated	
from	their	studies5.	Kiewieta	et	al.(2017)	also	studied	to	
find	out	the	cause	for	cycling	injury	with	EMG	and	3D	
motion	analyzer. In	their	result,	the	knee	joint’s	pathway	
abducted	 in	 y-axis,	 with	 the	 instability	 of	 trunk	 and	
stiffness	 of	 upper	 arm,	which	were	 suggested	 to	 have	
significant	 impact	 on	 the	 stability	 during	 cycling	 and	
further	studies	on	the	causes	are	required6.
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Tamborindeguy	et	al.(2011)	studied	the	association	
between	the	knee	joint	and	posture	change	due	to	three	
saddle	 heights.	 They	 compared	 the	 saddle	 heights	 of	
97%,	100%,	and	103%	with	the	reference	to	the	greater	
trochanter.	 In	 their	 result,	 posture	did	not	 significantly	
change	due	to	the	loading	of	knee	joint.	For	the	reason	
they	suggested	the	three	saddle	heights	for	intervention	
were	insignificantly	different	which	limits	the	assessment	
of	 knee	 joint	 change.	 Therefore	 this	 study	 suggested	
future	studies	should	include	more	interventions.	Hence	
previous	studies	are	controversial	in	setting	the	optimal	
saddle	 height,	 and	 further	 studies	 should	 supplement	
the	limitations	and	provide	appropriate	evidence	for	the	
optimal	saddle	height7.

Peveler	et	al.(2008)	investigated	the	effect	of	knee	
flexion	 angle	 on	 cycling	 function.	 He	 compared	 the	
knee	flexion	angle	of	25°	 and	35°	 in	 static	posture	on	
the	 bicycle,	 and	 also	 compared	 three	 saddle	 heights	
with	109%	as	the	reference	of	leg	length.	VO2	was	best	
demonstrated	in	25°,	and	the	saddle	height	yielded	the	
best	performance	 in	25°8.	The	present	 study	added	 the	
saddle	 height	 of	 91%	and	109%	with	 the	 reference	of	
greater	trochanter	and	set	five	saddle	heights;	91%,	97%,	
100%,	 103%,	 and	 109%.	 Pathway	 of	 joints	 of	 ankle,	
knee,	hip,	trunk,	shoulder	and	elbow,	and	muscle	activity	
of	lower	limb(rectus	femoris;	RF,	tibialis	anterior;	TA)	
and	 upper	 limb(latisimus	 dorsi;LD,	 erector	 spine;ES,	
deltoid	anterior;DEL,	triceps	brachi;TRI)	were	analyzed.

MATERIALS AND METHOD

Participants:	 Participants	 of	 the	 present	 study	 were	
recruited	from	the	students	of	S	university	 in	Choong-
nam,	Asan,	 and	 they	were	all	 thoroughly	 instructed	of	
the	study’s	objective	and	method	before	the	experiment	

and	all	documented	informed	consent	for	participation.	
Inclusion	 criteria	were	 as	 follows;	 no	musculoskeletal	
disease	or	surgery	history	in	6	months	prior	to	the	study;	
no	 surgery	history	of	ankle,	knee,	 and	shoulder	 joints;	
no	 physical	 balance	 disorder	 due	 to	 musculoskeletal	
and	neurological	disorder	and	no	visually	and	auditory	
impaired.	Participants	who	could	not	keep	the	posture	on	
five	saddle	heights	of	bicycle	were	excluded.	The	present	
study	 was	 authorized	 from	 IRB(Institutional	 Review	
Board),	 and	 was	 performed	 with	 single	 test	 group	
without	control	group.	The	total	number	of	participants	
was	30,	with	17	males	and	13	females.

Experimental procedure:	Every	participant	voluntarily	
documented	 informed	 consent,	 and	 was	 acquainted	
of	 the	 training	method	 with	 preparation	 work.	 Before	
the	 study,	 the	 height	 and	 weight	 of	 the	 subjects	 were	
measured	 with	 Inbody(Inbody	 570,	 Biospace,	 Korea,	
2013).	Shaving	was	performed	to	reduce	skin	resistance	
when	applying	EMG,	 and	 short	 pants	were	 suggested,	
with	 sleeveless	 shirts	 and	 training	 shorts	 applied	
regardless	of	the	participants	sex[Table1].	Experimental	
devices	were	prepared	before	 the	 study;	EMG	and	3D	
motion	analyzer	were	used	to	assess	six	muscle	activities	
due	to	posture	change	in	five	saddle	heights	,	and	joint	
angle	pathway	of	ankle,	knee,	hip,	trunk,	shoulder,	and	
elbow.	Saddle	height	was	defined	as	the	length	from	the	
greater	trochanter	to	the	end	of	the	feet,	before	getting	on	
the	bicycle.	When	participants	were	on	the	bicycle,	they	
were	 instructed	 to	 move	 the	 pedals	 for	 three	 minutes	
in	each	saddle	height	with	their	exercise	heart	rate	and	
90RPM,	 with	 five	 minutes	 of	 rest	 after	 each	 session.	
EMG	 and	 3D	 motion	 analyzer	 were	 simultaneously	
performed	 for	 assessment,	 and	 for	 accuracy	 of	 3D	
motion	 analyzer,	 every	 light-reflecting	 object	 was	
removed	except	markers.

Table 1: Muscle muscle activity measured by EMG

Muscle Location

TA Parallel	to	and	just	lateral	to	the	medial	shaft	of	the	tibia,	at	approximately	one	quarter	to	one	third	the	
distance	between	the	knee	and	the	ankle.

RF Slightly	proximal	part	tendon	of	the	quadriceps
DEL Anterior	aspect	of	the	arm,	approximately	4cm,	below	the	clavicle
TRI Approximately	50%	of	the	diposition	between	the	acromion	and	the	olecranon	or	elbow
ES L4-L5	level	approximately	4cm	lateral	from	the	midline
LD Three	fingerbreadths	distal	to	and	along	posterior	axillary	fold

Saddle height configuration:	Saddle	height	was	defined	
as	 the	 length	 from	 the	greater	 trochanter	 to	 the	end	of	
the	feet,	according	to	a	number	of	previous	studies.	The	
reference	height	was	100%,	the	lowest	height	was	93%,	
lower	height	was	97%,	higher	height	was	103%,	and	the	
highest	height	was	109%.

3D motion analyzer:	To	study	the	joint	pathway	of	ankle,	
knee,	hip,	 trunk,	 shoulder,	 and	elbow	during	cyclving,	
3D	Motion	 capture	 camera(Qualisys	 	 system-Qualisys	
Medical	AB41113,		Gothenburg,	Sweden)	was	used	for	
assessment.	Total	six	motion	capture	cameras(Qualisys	
Oqus	 300)	 followed	 the	 marker	 pathways.	 Markers	
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were	applied	on	sternum,	C7,	acromion	process,	greater	
tubercle,	olecranon,	ulnar	styloid	process,	radial	styloid	
process,	 T10,	 L4,	 ASIS,	 PSIS,	 femur	 shaft,	 femur	
condyle,	 tibial	 condyle,	 fibula	 head,	 tibial	 tuberosity,	
lateral	 malleolus,	 medial	 malleolus,	 and	 the	 first	 and	
fifth	 toe.	 Every	motion	 was	 assessed	 in	 the	 dominant	
upper	 and	 lower	 limb.	 Joint	 pathways	 of	 ankle,	 knee,	
hip,	trunk,	shoulder,	and	elbow	due	to	the	saddle	height	
change	were	analyzed	by	visual	3D	program	 from	 the	
video	clips	of	motion	capture	cameras.

Data analysis:	 For	 data	 analysis,	 SPSS	 version	 20.0	
for	Window(SPSS	 Inc.,	 Chicago,	 IL,	 USA)	 was	 used	
and	 every	 data	 was	 computed	 in	 mean	 and	 standard	
deviation.	One	way	repeated	ANOVA	was	performed	to	
compare	five	saddle	heights,	and	LSD	was	used	for	post-
hoc	analysis,	with	a	p	value	of	0.05	used	for	the	level	of	
statistical	significance.

RESULTS AND DISCUSSION

Change of muscle activity due to saddle height:	Change	
of	muscle	activity	due	to	saddle	height	was	statistically	
significant	in	every	muscle	except	ES(erector	spine)	and	
TRI(triceps	brachii)(p<.05)[Figure	1].

	 According	 to	 post-hoc	 analysis,	 significant	
differences	 were	 observed	 in	 TA	 between	 91%	 and	
103%,	91%	and	109%,	97%	and	103%,	and	109%	and	
every	other	heights(p<.05).	Significant	differences	were	
also	observed	in	RF	between	every	other	heights	except	
97% and	100%,	and	100%	and	103%(p<.05).	 In	DEL,	
significant	differences	were	observed	between	109%	and	
every	other	heights(p<.05).	LD	demonstrated	significant	
differences	 between	 97%	 and	 100%,	 and	 100%	 and	
every	other	heights	except	103%(p<.05).

   

   
Figure 1: Muscle activation according to height of bicycle saddle height

Change of joint pathway due to saddle height:	Change	of	 joint	pathway	due	 to	saddle	height	was	statistically	
significant	(p<.05)[Figure	2].	In	post-hoc	analysis,	x-,	y-,	z-axis	and	total	in	ankle	joint	were	all	significantly	different	
in	every	heights(p<.05).	While	x-	and	z-axis	of	knee	joint	were	significantly	different	in	every	heights,	y-axis	had	
an	exception	between	91%	and	103%;	total	was	significantly	different	 in	every	heights	except	between	91%	and	
97%(p<.05).	Hip	 joint	demonstrated	significant	differences	 in	every	heights	of	x-,	y-,	 	z-axis, and	 total,	with	 the	
exception	of	between	91% and	97%,	and	91%	and	100%	in	x-axis(p<.05).	In	trunk,	x-axis	was	significantly	different	
in every heights;	y-axis	showed	significant	differences	in	every	other	heights	except	between	91%	and	97%,	and	
91%	and	100%;	significant	differences	were	observed	in	every	heights	of	z-axis	except	between	91%	and	97%,	and	
97%	and	100%;	the	total	illustrated	significant	differences	in	every	heights(p<.05).	In	shoulder	joint,	x-,	y-axis,	and	
total	were	all	significantly	different	in	every	heights(p<.05),	while	no	significant	difference	was	observed	in	z-axis.	
In	elbow	joint,	only	97%	and	109%	of	z-axis	were	significantly	different(p<.05),	while	x-,	y-axis,	and	total	were	not.
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Figure 2: Pathway of joints according to bicycle saddle height

DISCUSSION

This	study	aimed	to	find	the	association	between	the	
change	of	saddle	height	and	its	effect	on	muscles.	Thus	
electromyographic	measurement(EMG)	and	3D	motion	
analyzer	were	 used	 for	measurement.	The	 result	 from	
EMG	 demonstrated	 significant	 difference	 of	 muscle	
activity	in	every	muscle	except	TRI	and	ES(p<.05),	as	
well	as	in	joint	angle	and	pathway	in	every	joints	except	
elbow	 joint(p<.05).	 As	 the	 joint	 pathway	 increased	
during	cycling,	 instability	of	movement	was	observed.	
The	following	is	the	discussion	on	the	result.	

  Delahunt	 et	 al.(2008)	 assessed	 instability	 of	
peroneus	 longus,	 TA,	 soleus	 muscles	 and	 ankle,	 knee	
joint	with	EMG	and	3D	motion	analyzer	during	various	
dynamic	motions	 including	 bicycles	 to	 investigate	 the	
association	between	functional	 instability	of	 joints	and	
muscles.	 As	 a	 result,	 instable	 pathway	 and	 increased	
muscle	 activity	 due	 to	 increased	ROM	were	 observed	
in	ankle	and	knee	joint.	This	was	reported	to	be	caused	
by	the	functional	instable	movement	from	the	increased	
ROM	of	 joints	 by	dynamic	 exercise,	which	 also	 leads	
to	muscle	activity	increase[9].	Despite	the	difference	of	
intervention,	 their	 study	 is	 in	 correspondence	with	 the	
present	 study	 in	 that	 the	 saddle	 height	 change	 creates	
instable	 pathway	 due	 to	 joint	 angle	 change	 during	
cycling,	and	the	muscle	activity	of	TA	increased.

Dedieu(2016)	compared	high	and	low	saddle	height	to	
study	the	effect	of	saddle	height	on	joint	instability.	When	
the	saddle	height	was	high,	rom	of	knee	joint	expanded	in	
x-axis,	its	pathway	also	increased,	and	knee	joint	including	

patella	could	not	be	stabled	due	to	quadriceps	muscle.	In	
the	low	saddle	height,	on	the	other	hand,	pathway	of	knee	
joint	increased	in	y-axis,	and	compression	of	patella	was	
caused	 by	 knee	 abduction	 and	 simultaneous	 rotation	 in	
the	knee	joint[10].	Therefore	similar	result	was	observed	
in	the	present	study	with	that	of	Dedieu.

Tatsushi	et	al.(2009)	compared	muscle	activity	of	TA	
and	RF	in	order	to	find	the	association	of	muscle	activity	
due	to	the	change	of	saddle	height,	with	intervention	of	
saddle	of	which	the	reference	height	(100%)	was	set	in	
proportion	to	leg	length	and	ROM	of	knee	joint	was	in	
full	extension.	Muscle	activity	of	TA	and	RF	decreased	
as	 the	saddle	height	was	 increased11.	However,	muscle	
activity	 of	 TA	 and	 RF	 increased	 as	 the	 saddle	 height	
was	increased	in	the	present	study.	This	was	confirmed	
from	the	3D	motion	analyzer,	which	ROM	and	ankle	and	
knee	jkint	increased	with	higher	saddle	height,	and	their	
pathways	also	increased	at	the	same	time.	

Dingwell	et	al.(2008)	with	 the	goal	of	studying	 the	
association	 of	 joint	 angle	 and	 muscle	 activity	 during	
cycling,	22	muscles	including	TA	and	RF	were	analyzed.	
They	 reported	 18	 muscles	 including	 TA	 and	 RF	 were	
increased	 in	muscle	 activity,	 and	 suggested	 their	 direct	
association	from	the	close	relationship	between	the	change	
of	 joint	 angle	 and	 pathway	 during	 cycling	 and	muscle	
activity12.	Likewise,	muscle	activity	as	well	as	ROM	and	
pathway	of	attached	joints	should	be	carefully	assessed	in	
order	to	analyze	muscle	activity	via	EMG	during	cycling.

Nicolas	et	al.(2016)	assessed	activities	of	four	muscles	
including	TRI	and	DEL	to	study	the	upper	limb	muscle	
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activity	 due	 to	 saddle	 height	 change	 during	 cycling13. 
There	were	 no	 significant	 difference	 of	muscle	 activity	
in	TRI	and	DEL(p>.05),	and	in	the	present	study,	that	of	
DEL	increased	as	the	saddle	height	increased.	It	could	be	
explained	by	the	eccentric	force	was	generated	in	DEL	to	
withstand	the	loading	of	shoulder	due	to	the	extension	of	
shoulder	joints	as	the	saddle	height	increased.

Niederbracht	 et	 al.(2008),	 who	 compared	 nine	
upper	muscle	activities	including	DEL	during	eccentric	
exercise,	 in	 order	 to	 elucidate	 the	 effect	 of	 excentric	
exercise	in	diverse	movements	on	muscles.	During	the	
eccentric	 exercise,	 instable	movements	were	 observed	
in	 shoulder	 joint	 and	 muscle	 activity	 increased	 in	 six	
muscles	including	DEL.	They	reported	eccentric	exercise	
increases	mucle	activity	of	specific	muscles	along	with	
the	direction	of	joint	movement,	and	is	closely	connected	
with	fatigue	as	well14.

Hence	 to	 set	 the	 appropriate	 saddle	 height	 for	
cycling,	 not	 only	 muscle	 activity	 from	 saddle	 height	
change	but	also	the	altered	posture,	consequent	change	
of	joint	pathway,	and	the	corresponding	muscle	activity	
should	all	be	thoroughly	examined.

Several	 limitations	 should	 be	 considered	 in	 the	
present	study.	First,	the	result	is	limited	to	be	generalized	
in	general	public	who	cycle	outdoors	since	the	study	was	
performed	in	static	cycles	indoor.	Second,	muscle	activity	
was	assessed	through	two	EMGs	attached	on	the	upper,	
middle,	and	lower	muscles.	The	result	maybe	limited	to	
explain	of	every	muscle	so	that	studies	on	more	muscles	
are	 suggested.	 Third,	 participants	 in	 the	 present	 study	
were	 adults	with	 the	 average	 age	 of	 20	 years,	 so	 it	 is	
limited	to	generalize	to	the	general	population	of	elderly,	
child,	and	adolescent.	Further	studies	should	supplement	
the	limitations	previously	mentioned.

CONCLUSION

This	 study	 investigated	 the	 association	 between	
the	posture	change	due	to	the	saddle	height	and	muscle	
activation.	 As	 the	 joint	 pathway	 increases	 from	 the	
saddle	height	 change,	muscle	 activity	of	 every	muscle	
increased	 except	 TRI	 and	 ES.	 That	 is,	 as	 the	 joint	
pathway	 increases	 during	 cycling,	 instability	 of	 joint	
movement	 was	 observed	 suggesting	 it	 is	 directly	
associated	with	the	change	of	activity	in	muscles	which	
are	directly	attached	the	joints.	Shortly,	posture	change	
during	cycling	from	saddle	height	configuration	can	lead	

to	instability	of	movement,	change	of	joint	pathway	and	
muscle	 activity,	 which	 can	 result	 in	 harmful	 effect	 in	
joints	 and	muscles.	 In	 conclusion,	 based	 in	 the	 result,	
this	 study	 recommends	 the	 saddle	 height	 of	 100%	 to	
general	population	who	cycle.
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ABSTRACT

Background/Objectives:	The	 purpose	 of	 this	 study	 is	 to	 compare	 the	muscle	 recovery	 effect	 of	 static,	
dynamic,	PNF,	and	foam	roller	stretching	after	high	intensity	training,	assessed	by	ultrasonography	diagnostic	
device	and	electromyogram.

Method/Statistical analysis:	Participants	were	randomly	assigned	to	static,	dynamic,	PNF,	and	foam	roller	
stretching	groups.	Their	muscle	thickness	and	activity	were	assessed	before	training	and	after	stretching,	
both	by	intragroup	and	intergroup	analysis.

Findings:	As	a	result,	there	were	significant	differences	of	muscle	thickness	and	activity	for	every	muscle	in	
each	group.	In	intergroup	analysis,	dynamic	stretching	group	showed	significant	difference,	while	the	other	
three	groups	did	not.

Improvements/Applications:	dynamic	stretching	has	insignificant	effect	on	muscle	thickness	and	activity;	
static,	PNF,	and	foam	roller	stretching	are	suggested	for	post-exercise,	while	foam	roller	stretching	is	the	
most	recommended.
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INTRODUCTION

Stretching	is	the	mainstay	therapy	and	excercise	to	
increase	range	of	movement	(ROM)	of	joints.	Stretching	
refers	to	the	contractile	effect	or	force	resulting	from	the	
interaction	of	 actin	 and	myosin	filaments.	The	 tension	
is	generated	from	the	connective	 tissue	components	of	
skeletal	 muscle	 during	 the	 elongation	 process	 beyond	
their	 resting	 length.	 Stretching	 also	 increases	 muscle-
tendon	 unit	 (MTU)	 by	 their	 influence	 on	 biodynamic	
features	 of	muscles.	 Stretching	 does	 not	 only	 increase	
ROM	 of	 joints,	 but	 also	 relieves	 stiffness	 or	 pain	 by	
loading	certain	amount	of	strength	to	alter	muscle	length.	
Stretching	 before	 excercise	 improves	 flexibility	which	
results	 in	 enhancing	 muscle	 function	 and	 preventing	
injuries,	according	to	case	reports1.

General	 stretching	 in	 clinical	 use	 include	
static,	 dynamic,	 proprioceptive	 neuromuscular	
facilitation(PNF),	 and	 foam	 roller	 stretching.	 	 Static	
stretching	is	described	as	the	most	basic	type.	Limbs	are	
maintained	in	the	position	of	their	maximum	ROM	for	
any	given	amount	of	time,	with	the	assistant	of	gravity,	
person,	or	agonistic	muscle.		Dynamic	stretching	involves	
joint	 movement	 within	 extreme	 ROM	 without	 long	
pause,	or	 temporarily	holding	posture	and	maintaining	
the	 momentary	 posture.	 It	 includes	 contraction	 of	
antagonist	muscles,	and	is	recommended	to	individuals	
associated	 with	 dynamic	 activities.	 PNF	 stretching	 is	
generally	used	 in	 exercise	or	 clinical	 circumstances	 to	
improve	active	and	passive	ROM	in	order	 to	optimize	
athletic	 performance	 and	 rehabilitation2.	 This	 utilizes	
proprioceptive	 facilitation	 to	 reinforce(stimulate)	 or	
relax(suppress)	muscle	of	particular	group.

Foam	 roller	 stretching	 is	 the	 latest	 stretching	
technique,	 which	 the	 directly-loaded	 pressure	 and	
friction	between	 the	 foam	roller	and	soft	 tissue	 induce	
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stretching.	 Foam	 rolling	 is	 suggested	 as	 a	 recovering	
method	 to	 rescue	 muscle	 injury	 from	 induced	
exercise(e.g.	delayed	muscle	pain	increase,	and	reduction	
of	muscle	 strength	 and	 joint	 flexibility).	 Recent	 study	
of	 Schroeder	 and	 Best.(2015)	 demonstrated	 that	 there	
is	 no	 difference	 in	 flexibility	 and	 isotonicity	 between	
static	and	foam	roller	stretching	groups3.	Another	study	
warned	on	foam	roller	stretching	in	athletes	or	trainers	
due	to	its	depression	effect,	and	denied	any	if	its	benefit	
in	 enhancing	 flexibility	 when	 compared	 with	 static	
stretching4.	However,	some	experts	suggested	that	foam	
roller	 stretching	 significantly	 increases	 ROM	 without	
reducing	 power	 and	 strength	 when	 compared	 with	
dynamic	 stretching.	There	was	 a	 comparison	 study	 of	
maximum	voluntary	contraction	force	after	ten	minutes	
of	 foam	 roller	 and	 static	 stretching,	 which	 the	 former	
resulted	in	a	slightly	greater	enhancement.	In	addition,	
su	et	al.(2016)	observed	foam	rolling	is	more	effective	
in	flexibility	of	lower	limbs	when	compared	with	static	
and	dynamic	stretching5.	Static	and	PNF	stretching	were	
also	 reported	 to	 be	more	 competent	 in	 flexibility	 than	
dynamic	stretching.	Lastly,	Junker	et	al.(2015)	suggested	
that	 foam	 rolling	 and	 PNF	 groups	 were	 effective	 in	
hamstring	 flexibility6.	 Therefore,	 considerable	 number	
of	 studies	 comparing	 foam	 roller	 and	 other	 stretching	
illustrate	 that	 foam	 roller	 is	 the	 most	 significant	 in	
enhancing	flexibility.	Moreover,	there	are	limited	studies	
comparing	 foam	roller	and	other	various	 stretching,	 in	
particular	with	PNF.

	Training	 in	 high	 intensity	 or	 long	 period	 reduces	
muscle’s	function	to	generate	force.	In	particular,	muscle	
pain	after	unaccustomed	exercise	is	regarded	as	micro-
injury	of	muscle	fibers.	Casanova	et	al.(2017)	suggested	
that	foam	roller		has	positive	effect	in	muscle	recovery	
when	 applied	 before	 high	 intensity	 physical	 training7. 
Until	today,	there	are	limited	numbers	of	studies	which	
provide	evidence	of	dynamic	or	PNF	stretching’s	effect	
on	severe	muscle	injury	or	various	stretching	strategies	
on	 jumping,	 running,	 or	 other	 exercises.	 Therefore	
the	 aim	of	 present	 study	 is	 comparison	 on	 the	muscle	
recovery	 functions	 between	 static,	 dynamic,	 PNF,	 and	
foam	roller	stretching	after	high	intensity	training.

MATERIALS AND METHOD

Participants:	This	study	was	randomly	assigned	and	a	
single	 blind	 study.	A	 total	 of	 36	 healthy	 students	 of	 S	
university	 in	Choongnam	Asan	were	 selected	 as	 study	

participants.	 They	 were	 thoroughly	 instructed	 of	 the	
objective,	method,	 and	 safety	of	 the	 study	and	written	
informed	consents	were	all	obtained.	Adults	whose	age	
is	 over	 20	 participated	 in	 the	 study.	Exclusion	 criteria	
was	surgery	within	three	months,	history	or	hospital	visit	
for	recent	ankle	or	knee	pain,	pain	or	discomfort	during	
ankle	or	knee	mobilization,	history	of	cardiopulmonary	
disease,	 inflammatory	 or	 degenerative	 joint	 disease,	
and	connective	tissue	disease.	The	study	was	approved	
by	 Institutional	 Review	 Board	 (SM-201705-023-2).	
The	 number	 of	 total	 participants	 and	 per	 group	 were	
calculated	by	G*Power	3.1.	They	were	randomized	by	
drawing	 lots	 and	 assigned	 to	 static	 stretching	 group,	
dynamic	 stretching	 group,	 PNF	 stretching	 group,	 and	
foam	roller	stretching	group(nine	participants	per	group).

Experimental procedure:	Before	participants	performed	
high	 intensity	 training,	 their	 muscle	 activity	 and	
thickness	were	assessed	by	electromyography(EMG)	and	
ultrasonography(US)	respectively.	High	intensity	training	
was	 performed	 after	 the	 assessment.	 High	 intensity	
training	 consisted	 of	 six	 sessions	 of	 free	 exercises;	
jumping	 jacks,	 wall	 sitting,	 step-up,	 squat,	 high	 knees-
running	in	place,	and	lunge.	Each	session	was	composed	
of	 30	 seconds	 of	 exercise	 and	 10	 seconds	 of	 rest,	with	
total	 of	 eight	 minutes.	 	 Participants	 were	 instructed	 of	
each	exercise	by	demonstration,	and	then	were	allocated	
in	 four	 stretching	 groups	 and	 conducted	 their	 assigned	
type;	static,	dynamic,	PNF,	and	foam	roller.	EMG	and	US	
were	used	for	assessment	after	stretching.

In	 static	 stretching	 group,	 quadriceps	 femoris	
stretching	required	the	participants	to	lie	on	side	and	flex	
the	right	leg	at	the	maximum.	They	grabbed	the	ankle	of	
the	flexed	leg	and	pulled	it	to	their	body.	This	position	
was	 held	 for	 30	 seconds.	 Participants	 were	 in	 supine	
position	 for	 hamstring	 stretching,	 with	 their	 right	 leg	
slowly	pulled	up	to	their	chest	with	the	help	of	a	towel.	
They	 held	 this	 posture	 for	 30	 seconds.	 In	 calf	muscle	
stretching,	 participants	 stood	 facing	 at	 the	 wall	 with	
their	 left	 leg	 in	 front	and	right	 leg	kept	straight	 for	30	
seconds.	Then	they	slightly	bent	the	right	knee	and	held	
it	for	another	30	seconds.	Every	stretching	was	repeated	
in	the	other	leg.

In	dynamic	stretching,	quadriceps	femoris	stretching	
demanded	the	participants	to	step	out	their	right	 leg	in	
front	and	sit	down	until	 they	felt	 tight	sensation	in	 the	
left	leg.	This	was	repeated	continuously	for	one	minute.	
Hamstring	stretching	 required	 the	participants	 to	 stand	
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up	with	their	left	leg	fixed,	and	kick	the	right	leg	to	the	
front.	This	was	repeated	continuously	for	one	minute.	In	
calf	muscle	stretching,	participants	stood	up	with	 their	
right	heel	in	front,	and	bent	the	waist.	This	was	repeated	
continuously	 for	 one	 minute.	 Every	 stretching	 was	
repeated	in	the	other	leg.

PNF	stretching	demanded	participants	and	instructor	
to	move	 their	 joints	 or	 body	parts,	within	 the	painless	
range	of	exercise	with	hold-relax	stretching	 technique.	
If	 no	 pain	 was	 observed,	 isometric	 contraction	 of	
antagonist	 muscles	 was	 required	 for	 five	 seconds.	
Instructor	asked	the	participant	 to	relax	gradually	after	
holding	 the	 contraction	 for	 five	 seconds.	 Participants	
lied	down	on	their	prone	position	in	quadriceps	femoris	
stretching,	with	their	right	leg	held	by	the	instructor	and	
the	lower	leg	bent	for	20	seconds.	They	were	asked	for	
isometric	contraction	by	keeping	the	lower	leg	straight	
for	 five	 seconds,	 and	 then	 relax	 for	 five	 seconds.	 For	
hamstring	 stretching,	 participants	 in	 supine	 position	
had	 their	 right	 leg	held	up	straight	by	 the	 instructor.	 It	
was	pushed	up	to	the	participant’s	chest	for	20	seconds,	
followed	by	five	seconds	of	isometric	contraction.	They	
were	 to	 relax	 for	five	seconds	afterwards.	Calf	muscle	
stretching	demanded	participants	in	supine	position,	with	
instructor	holding	their	right	ankle	and	loading	pressure	
in	dorsiflexion	 for	20	seconds.	Next,	participants	were	
asked	for	isometric	contraction	in	plantar	flexion	for	five	
seconds,	followed	by	relaxing	for	another	five	seconds.	
Every	stretching	was	repeated	in	the	other	leg.

In	 foam	 roller	 stretching,	 quadriceps	 femoris	
stretching	 required	 the	 participants	 to	 lie	 down	on	 the	
floor	 and	 place	 the	 foam	 roller	 under	 their	 right	 leg.	
They	were	asked	to	roll	it	from	proximal	to	patella,	and	
vice	versa.	Each	set	of	thirty	seconds	was	repeated	four	
times.	For	hamstring	stretching,	participants	sat	straight	
on	the	foam	roller	and	moved	their	body	from	proximal	
to	the	back	of	their	knee,	and	then	vice	versa.	Each	set	
of	thirty	seconds	was	repeated	four	times.	Calf	muscle	
stretching	 was	 required	 participants	 in	 long	 sitting	
position,	followed	by	placing	their	middle	gastrocnemius	
on	the	foam	roller.	They	were	asked	to	begin	with	rolling	
the	roller	to	the	achilles	tendon,	and	then	roll	it	back	to	
the	back	of	 their	knee.	Each	 set	of	 thirty	 seconds	was	
repeated	four	times.

Electromyography signal recording:	In	order	to	obtain	
Bipolar	EMG	currents	from	lower	limb,	the	skin	surface	
above	 the	 muscles	 were	 cleaned	 with	 alcohol	 wipes	
to	 ensure	 high	 signal	 conductivity.	 Bipolar	 Ag-AgCl	

electrodes	were	placed	over	the	muscle	of	rectus	femoris	
(RF),	vastus	medialis	(VM),	vastus	lateralis	(VL),	biceps	
femoris(BF),	 semitendinosus	 (ST)	 and	 gastrocnemius	
(GM)	according	to	electrode	locations	recommended	in	
previous	studies.	Electrode	pairs	were	placed	on	muscle	
belly,	 to	 get	 information	 of	 six	 muscles	 at	 the	 same	
time.	During	 the	assessment,	kicking	posture	 in	sitting	
position	was	assessed	for	ten	seconds	in	order	to	measure	
activation	 on	 lower	 limbs.	 Signals	were	 electronically	
band-pass	 filtered	 between	 20	 and	 500Hz,	 with	 root	
mean	 square(RMS)	 applied	 on	 sampling	 frequency.	
RMS	was	assessed	for	ten	seconds	of	period.

Ultrasonography scanner recording:	 B-mode	 a	
7-10MHz	 ultrasonography	 (eZono,	 eZono	 3000,	
Germany,	 2011)	 and	 linear	 probe	were	 used	 to	 assess	
muscle	thickness	of	RF,	VM,	VL	BF,	ST	and	GM.	The	
applied	 frequency	 was	 high	 MHz,	 depth	 resolution	
was	3cm,	 and	 the	 image	mode	was	fixed	 to	 the	basic.	
Participants	were	told	to	wear	short	pants	to	enable	linear	
probes	 to	 contact	 their	 muscles.	 Linear	 probes	 were	
applied	 in	 longitudinal	 axis.	 Locations	 for	 assessment	
were	placed	on	muscle	belly.	They	were	set	by	palpation	
on	the	middle	of	muscle	belly	by	resistance	during	the	
participants’	movement.	Participants	were	instructed	to	
relax	their	muscle	to	the	maximum	in	neutral	position.

DATA ANALYSIS

Analysis	were	 performed	 using	 SPSS/PC	 ver.18.0	
for	 windows	 program(SPSS	 INC.	 Chicago.	 IL).	 One	
way	ANOVA	and	paired	t-test	were	used	to	study	effect	
on	muscle	 relaxation,	prevention	of	ROM	contracture,	
post-exercise	recovery	rate	when	static,	dynamic,	PNF,	
and	foam	roller	stretching	were	applied	to	each	group	of	
high	intensity	training.	Bonferroni	post-hoc	analysis	was	
performed	when	the	significance	was	confirmed.	p	value	
of	less	than	0.05	was	considered	significant.

RESULTS AND DISCUSSION

There	 were	 significant	 differences	 of	 muscle	
thickness	and	activity	of	RF,	VM,	VL,	BF,	ST,	and	MG	
between	stretching	groups	before	and	after	exercise	and	
stretching.

Muscle thickness and activity before exercise and 
after stretching:	There	were	 significant	differences	of	
muscle	thickness	and	activity	of	RF,	VM,	VL,	BF,	ST,	
and	 MG	 between	 stretching	 groups	 before	 and	 after	
exercise	and	stretching.



     832      Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9

Muscle thickness and activity after each stretching: 
In	 the	 post-hoc	 test	 after	 each	 stretching,	 there	 were	
significant	 differences	 of	 both	 muscle	 thickness	 and	
activity	 between	 static	 and	 dynamic	 group,	 PNF	 and	
dynamic	group,	and	foam	roller	and	dynamic	group	in	
RF.(p<.05)	In	VM,	there	were	significant	differences	of	
muscle	thickness	and	activity	between	static	and	dynamic	
group,	 PNF	 and	 dynamic	 group,	 and	 foam	 roller	 and	
dynamic	 group.(p<.05).	 In	 VL,	 there	 were	 significant	
differences	 of	 muscle	 thickness	 and	 activity	 between	
static	and	dynamic	group,	PNF	and	dynamic	group,	and	

foam	roller	and	dynamic	group.(p<.05)	In	BF,	there	were	
significant	differences	of	muscle	 thickness	and	activity	
between	 static	 and	 dynamic	 group,	 PNF	 and	 dynamic	
group,	and	foam	roller	and	dynamic	group.(p<.05)	In	ST,	
there	 were	 significant	 differences	 of	 muscle	 thickness	
and	activity	between	static	and	dynamic	group,	and	foam	
roller	 and	 dynamic	 group.(p<.05)	 In	 MG,	 there	 were	
significant	differences	of	muscle	 thickness	and	activity	
between	static	and	dynamic	group,	and	foam	roller	and	
dynamic	group.(p<.05)[figure	1][figure	2]

Figure 1: Muscle thickness after exercise in each stretching

Figure 2: Muscle activity after exercise in each stretching
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DISCUSSION

The	present	study	investigated	the	effect	on	muscle	
thickness	and	activity	of	different	type	of	stretching(static,	
dynamic,	PNF,	and	foam	roller)	after	six	sessions	of	high	
intensity	circuit	training(jumping	jacks,	wall	sit,	step-up,	
squat,	high	knees-running	in	place,	and	lunge).	US	and	
EMG	were	used	 in	 the	assessment	of	each	end	points.	
In	clinical	practice,	stretching	is	applied	in	patients	after	
exercise.	Stretching	is	also	used	in	a	number	of	athletes	
after	high	intensity	training.	Grassi	et	al.(2015)	reported	
muscle	 contraction	 efficiency	 declines	 in	 muscle	
fatigue8.	 Another	 study	 advised	 stretching	 because	
muscle	shortening	induces	muscle	thickness	to	increase	
after	 exercise.	 Some	 experts	 reported	 that	 stretching	
is	 effective	 in	 enhancing	muscle	 flexibility	 and	ROM.	
Cheathaml	 et	 al.(2015)	 reported	 foam	 roller	 stretching	
considerably	reduces	muscle	pain9.

	From	static	and	PNF	stretching	of	the	present	study,	
muscle	thickness	and	activity	were	significantly	different	
within	 groups	 before	 exercise	 and	 after	 stretching.	
Ferber	 et	 al.(2002)	 reported	 that	 PNF	 stretching	 does	
not	decrease	EMG	activity	of	muscle10.	However,	when	
muscle	thickness	before	exercise	and	after	stretching	was	
compared	 among	 groups	 in	 the	 present	 study,	 similar	
result	was	observed	 in	PNF	and	static	stretching	group.	
Furthermore,	in	the	case	of	muscle	activity	before	exercise	
and	 after	 stretching,	 EMG	 activity	 decreased	 when	
compared	 within	 the	 groups,	 while	 intergroup	 analysis	
illustrated	 higher	 EMG	 activity	 compared	 to	 static	
stretching,	 which	 was	 discordant	 with	 Ferber’s	 results.	
On	 the	 other	 hand,	 as	 regards	 muscle	 thickness,	 some	
experts	 reported	decreased	muscle	 thickness	 is	effective	
in	 reducing	muscle	 pain.	 Lempke	 et	 al.(2017)	 reported	
PNF	stretching	 is	 superior	 to	static	stretching	due	 to	 its	
activation	of	sensory	receptors	in	antagonist	muscles11.

	 Dynamic	 stretching	 group	 demonstrated	 greater	
muscle	 thickness	 and	 activity	 when	 compared	 with	
other	groups,	suggesting	show	the	least	recovery	ability.	
According	 to	 Haddad	 et	 al.(2014)	 dynamic	 stretching	
is	 considered	 to	 be	 successful	 in	 the	 aspect	 of	 pre-
exercise	performance	due	to	its	continuous	maintenance	
of	 explosive	performance	 for	24	hours	after	 stretching	
from	repeated	sprint	ability,	and	the	record	of	10-m,	20-
m,	 and	30-m	 sprint	 time12.	 From	 the	muscle	 thickness	
and	activity	compared	among	the	groups	in	the	present	
study,	 dynamic	 stretching	 was	 effective	 in	 both	 end	
points	but	with	less	efficiency,	suggesting	to	have	poor	
time-effectiveness.

	 Regarding	 foam	 roller	 stretching,	 significant	
difference	 was	 observed	 in	 every	 intra-group	 analysis	
before	exercise	and	after	stretching	in	all	stretching.	Inter-
group	 analysis	 yielded	 insignificant	 difference	 between	
static	 and	PNF	stretching,	but	 recovery	ability	was	 less	
when	 the	 mean	 values	 were	 compared.	 Some	 experts	
reported	 that	 the	 superiority	 of	 foam	 roller	 stretching	
to	 static	 stretching	 in	 lower	 limbs	 flexibility.	 Junker	 et	
al.(2015)	also	reported		its	superiority	to	PNF	stretching	
in	flexibility[6].	While	previous	studies	were	proceeded	
for	72	hours	and	demonstrated	the	effectiveness	in	mean	
muscle	 thickness,	 the	 present	 study	 only	 assessed	 the	
immediate	moment	of	post-stretching[7].	This	may	explain	
insignificant	 difference	 among	 the	 groups.	 However,	
since	the	mean	of	recovery	ability	was	greater,	the	results	
may	be	different	in	the	longer	term	of	use	than	our	study.	
Another	study	suggested	foam	rolling	before	exercise	as	
warm-up	 to	 enhance	 muscle	 power,	 speed,	 and	 agility	
test	score.	Some	experts	reported	local	massage	vibration	
does	 not	 contribute	 to	 recovery	 of	 muscle	 stiffness.	
Casanova	et	al.(2017)	 reported	 foam	roller	 stretching	 is	
effective	 in	 reducing	muscle	pain	by	decreasing	muscle	
thickness,	although	lactate	level	from	blood	sample	was	
not	significantly	different13.	Halperin	et	al.(2014)	reported	
physical	 pressure	 such	 as	 massage	 provides	 analgesic	
effect	on	muscle	by	gate	 theory,	 thus	decreasing	 trigger	
point14.	 Macdonald	 et	 al.(2014)	 reported	 foam	 roller	
stretching	group	is	averagely	effective	in	ROM,	vertical	
jump	 height,	 and	 muscle	 activity15.	 Moreover,	 delayed	
onset	 muscle	 soreness(DOMS)	 induced	 by	 foam	 roller	
stretching	was	also	reported	to	be	effective	in	muscle	pain	
recovery	rate	by	decreasing	edema.	The	present	study	did	
not	 include	pain	in	the	variables.	Foam	roller	stretching	
requires	 the	 prior	 purchase	 of	 the	 item,	 which	 reduces	
the	 cost-effect	 efficiency.	 But	 when	 compared	 with	
other	stretching	in	the	same	duration	of	 time,	 it	may	be	
effective	in	reducing	muscle	 thickness	and	pain	without	
greatly	damaging	muscle	tissues.	Therefore,	foam	roller	
stretching	may	be	 recommended	because	 its	 use	before	
and	after	exercise	may	enhance	physical	performance	and	
reduce	post-exercise	pain.

	The	study	has	several	limitations.	First,	since	it	was	
performed	in	short-term	period,	further	study	of	longer	
period	is	required.	Second,	only	US	and	EMG	were	used	
to	assess	muscle	fatigue	in	this	study.	To	supplement	for	
the	 limitation	above,	 further	 studies	 should	 investigate	
lactate	 level	 from	 blood	 sample	 and	 trigger	 point	
assessment	with	dynamometer.
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CONCLUSION

First,	the	present	study	observed	significant	decrease	
of	 muscle	 thickness	 and	 activity	 after	 stretching	 in	
intragroup	 analysis	 of	 static,	 dynamic,	PNF,	 and	 foam	
roller	 stretching	 groups,	 compared	 with	 those	 before	
exercise.	Second,	recovery	ability	was	the	least	effective	
in	 dynamic	 stretching	 from	 intergroup	 analysis	 of	
muscle	 thickness	 and	 muscle	 activity	 after	 stretching.	
Therefore,	 static,	 PNF,	 and	 foam	 roller	 stretching	 are	
all	recommended	in	clinical	practice,	while	foam	roller	
stretching	may	be	the	most	recommended.
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ABSTRACT

Background/Objectives:	 The	 purpose	 of	 this	 study	 was	 to	 analyze	 the	 effects	 of	 participating	 in	 the	
kinesiatrics	of	children	with	disabilities	on	the	quality	of	life	of	the	parents	of	the	disabled	children	and	to	
examine	the	correlation	between	the	participation	satisfaction	and	depression,	self-esteem,	and	parenting	
stress	and	to	ultimately	figure	out	the	quality	of	life	of	parents.

Method/Statistical analysis:	A	total	of	310	children	who	were	currently	under	the	age	of	18	were	included	
and	300	copies	were	used	in	the	final	analysis.	The	questionnaire	was	used	by	parents	to	report	their	self-
esteem;	parenting	stress	was	assessed	and	filled	out.

Findings:	First,	 satisfaction	of	participation	 in	disabled	children’s	kinesiatrics	was	 found	 to	affect	parents’	
depression,	self-esteem,	and	parenting	stress	(p	<.001).	The	higher	the	participation	satisfaction,	the	higher	the	
self-esteem,	and	negative	factors	such	as	depression	and	parenting	stress	were	decreased.	Second,	parenting	
stress	was	influenced	by	depression	and	self-esteem	in	addition	to	participation	satisfaction	mentioned	above,	
particularly,	depression	that	affected	the	parenting	stress.	Third,	quality	of	life	of	parents	was	affected	by	self-
esteem	and	parenting	stress.	The	higher	the	self-esteem,	the	lower	the	parenting	stress,	the	higher	the	quality	of	
life.	Substantially,	self-esteem	had	a	higher	effect	on	quality	of	life	than	anything	else.

Improvements/Applications:	Based	on	the	results	of	the	study,	it	is	shown	that	the	participation	of	children	
with	disabilities	in	children’s	kinesiatrics	can	be	applied	as	a	mental	and	social	intervention	for	the	parents	
of	children	with	disabilities.	Furthermore,	it	can	be	applied	to	adults	and	elderly	people;	we	expect	this	to	
lead	to	a	psychological	approach.

Keywords: Kinesiatrics, Parents with Disabilities, Quality of Life, Depression, Self-Esteem, Parenting Stress
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INTRODUCTION

In	South	Korea,	as	the	number	of	disabled	people	
increases,	 the	 number	 of	 children	 with	 disabilities	
also	 increases,	 and	 the	 physical	 and	 psychological	
burden	of	parents	with	disabilities	is	also	increasing.	
According	to	 the	statistics	of	 the	Ministry	of	Health	
and	Welfare	in	2017,	the	number	of	disabled	children	
among	 the	 total	number	of	disabled	people	 is	 about	
80,803,	which	accounts	for	about	31%	1.	The	disabled	

children	are	under	18	years	of	age	under	the	Welfare	
for	 Disabled	 Persons,	 and	 the	 physical	 and	 mental	
burden	of	the	parents	in	the	process	of	raising	disabled	
children	 is	 also	 increasing,	 due	 to	 the	 increase	 of	
disabled	 children.	 In	 particular,	 mothers	 who	 are	
responsible	 for	 the	 care	of	 children	with	disabilities	
suffer	 from	 severe	 parenting	 stresses	 from	 the	
moment	 the	child’s	disability	 is	discovered,	 through	
various	 negative	 emotions	 and	 guilt	 2.	 Furthermore,	
mothers	 with	 disabilities	 experience	 high	 levels	 of	
depression	 according	 to	 their	 burden	of	 care,	which	
is	higher	than	that	of	normal	mothers.	In	addition	to	
the	 studies	 reported	 in	 South	 Korea,	 in	 the	 present	
study,	 children	with	disabilities	were	more	 likely	 to	
experience	 negative	 emotions	 than	 those	 who	 did	
not	 3.	 In	 this	 situation,	 the	 participation	 of	 children	
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with	disabilities	in	kinesiatrics	is	very	significant.	As	
an	 important	 means	 of	 developing	 potentials	 such	
as	 change	 of	 perception	 of	 own	 life	 and	 expression	
of	 self-desire,	 it	 is	 possible	 to	 overcome	 obstacles	
to	 the	maximum,	 to	 improve	 sociability,	 and	 adapt.	
In	 particular,	 the	 exercise	 participation	 of	 children	
with	disabilities	 reduces	 the	constraints	of	disability	
and	 provides	 opportunities	 for	 self-realization	 4,	
and	 children	 with	 developmental	 disabilities	 have	
improved	 social	 skills	 through	 exercise	 5.	However,	
most	studies	on	kinesiatrics	programs	focused	on	the	
physical	 development	 of	 children	 with	 disabilities,	
and	 the	 direct	 psychological	 approach	 of	 mothers	
as	 caregivers,	 using	 other	 mediators,	 and	 as	 such,	
there	is	no	study	on	the	emotional	and	psychological	
approach.	Therefore,	in	this	study,	it	was	meaningful	
to	confirm	the	 relevance	of	participation	of	children	
with	 disabilities	 to	 the	 quality	 of	 life	 of	 parents	 of	
children	with	disabilities.

MATERIALS AND METHOD

Study subjects:	From	May	 to	 June	2016,	310	parents	
who	 were	 currently	 participating	 in	 kinesiatrics	
programs	 in	 Seoul,	 Incheon,	 Suwon,	 and	Ansan	 were	
asked	 to	 directly	 report	 upon	 themselves.	 The	 study	
was	 conducted	 with	 300	 structural	 models	 using	 the	
structural	equation	model.

Measuring tools (survey): In	 order	 to	 measure	 the	
satisfaction	 of	 kinesiatrics,	 15	 questions	 were	 used	
based	on	the	questionnaire	used	in	the	researches	such	
as	Cheol-hwa	Lee	6	and	Jong-gil	Lee	7.	Parenting	stress	
was	modified	 and	 supplemented	based	on	 the	 items	
used	in	the	study	of	Kyeong-suk	Lee	8	who	developed	
the	 Korean	 parenting	 stress	 scale.	 Depression	 was	
assessed	 using	 the	 scale	 of	 Soo-Young	 Lee9	 who	
selected	depression	from	the	simplified	mental	health	
scale	 modified	 by	 Kwang-il	 Kim	 Jae-hwan	 Kim	
and	Ho-taek	Won	 10.	 Self-esteem	was	 developed	 by	
Rosenberg	(1965)	and	used	5	questions	based	on	the	
questionnaire	 developed	 by	 Jeong-ah	 Choi	 11.	 The	
WHOQOL-BREF	 developed	 by	 The	 WHO	 Group	
(1998)	 was	 standardized	 by	 Chang-gil	 Lee,	 et.	 al.	
(2000)	as	the	Korean	version	and	used	5	questions.

Data analysis method:	Structural	equation	model	was	
used	for	data	analysis,	and	exploratory	and	confirmatory	
factor	analysis	was	applied	to	the	final	model.

RESULTS

Background	statistics	 [Table	1]	 for	 the	300	people	
surveyed	 are	 as	 follows:	Most	 of	 the	 women	 in	 their	
30s	and	40s	were	in	the	age	of	the	child	and	the	parents	
visiting	 with	 the	 child	 in	 the	 treatment	 center.	 The	
number	of	visits	to	the	treatment	center	was	3	~	5	times	
a	month	and	the	treatment	period	was	65.3%.

Table 1: Background stats

Division Item Frequency Ratio (&)

Gender
Male 7 2.33
Female 293 97.67

Job

Student 8 2.67
Employee 52 17.33
Official 29 9.67

Management 5 1.67
Profession 28 9.33

Self-
Employment 43 14.33

HouseWife 129 43.00

Age

21~30
31~40
41~50
51~60

61	more	than~

8
144
124
21
3

2.67
48.00
41.33
7.00
1.00

Monthly	
Visits

1~2 65 21.67
3~5 138 46.00
5~10 51 17.00

10	more	than~ 46 15.33

Treatment	
Period

1	years	or	less 93 31.00
2~3 103 34.33
4~10 70 23.33

More	than10	
years 34 11.33

[Table	2]	shows	the	following	items.	There	are	five	
concepts	 used	 in	 the	 study:	 Participation	 satisfaction,	
parenting	 stress,	 depression,	 self-esteem,	 and	 quality	
of	 life	are	 the	main	factors	 in	 the	study.	As	a	 result	of	
the	 analysis,	 Cronbach	 Alpha	 Coefficient	 for	 each	
item	 was	 at	 least	 0.835.	 It	 shows	 the	 reliability	 of	
measurement	 item	per	concepts.	 In	 the	 initial	phase	of	
the	study,	 satisfaction	with	participation	 in	kinesiatrics	
consisted	 of	 15	 questions.	 However,	 in	 the	 analysis,	
when	questions	9	and	10	were	 included,	 the	reliability	
and	validity	of	the	items	were	lowered.	Therefore	those	
two	questions	were	used	as	 the	measurement	 items.	In	
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addition,	 confirmatory	 factor	 analysis	 was	 performed	
to	 confirm	 the	 validity	 of	 the	 items.	 In	 this	 study,	 the	
conceptual	reliability	minimum	value	was	0.842	and	the	
mean-variance	extraction	minimum	value	was	0.560.	So	
it	shows	that	the	measurement	item	of	each	concept	was	
valid.	In	order	to	test	the	hypotheses	about	the	research	
model,	the	result	of	path	analysis

Table 2: Exploratory factor analysis

Concept Cronbach α
Exercise	therapy	participation	

satisfaction .903

Parenting	Stress .892
Depression .874
Self-esteem .848

Life	satisfaction .835

**	Removal	from	purification	process	**

[Table	3]	is	as	follows:	First,	to	confirm	the	validity	
of	 the	model,	 the	values	that	 indicate	the	model	fit	are	
NFI	=	 0.902	 and	CFI	=	 0.915.	Except	 for	 the	 path	 of	
depression	to	quality	of	life,	the	effect	is	different,	but	all	
paths	are	significant.

Table 3: Path analysis
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Parenting	Stress	←	
Participation	Satisfaction -.210 -3.959 ***

Parenting	Stress	←	
Depression 	.815 10.662 ***

Parenting	Stress	←	Self-
esteem -.250 -5.302 ***

Life	Satisfaction	←	
Depression -.012 	-.103 NS

Life	Satisfaction	←	
Parenting	Stress -.309 -2.415 *

Life	Satisfaction	←	Self-
esteem 	.815 	9.966 ***

Depression	←	
Participation	Satisfaction -.387 -5.848 ***

CONCLUSION

The	 results	 of	 this	 study	 on	 how	 the	 participation	
of	 children	 with	 disabilities	 in	 kinesiatrics	 affects	 the	
quality	of	life	of	parents	of	children	with	disabilities	is	as	
follows.	First,	 satisfaction	of	participation	 in	disability	
children’s	 kinesiatrics	 was	 found	 to	 affect	 parents’	
depression,	self-esteem,	and	parenting	stress.	The	higher	
the	participation	satisfaction,	the	higher	the	self-esteem	
and	 negative	 factors	 such	 as	 depression	 and	 parenting	
stress	 were	 decreased.	 Second,	 parenting	 stress	 was	
influenced	 by	 depression	 and	 self-esteem	 besides	
participation	 satisfaction,	 particularly	 that	 depression	
had	 a	 significant	 effect	 on	 parenting	 stress.	 Third,	
quality	 of	 life	 of	 parents	 was	 affected	 by	 self-esteem	
and	 parenting	 stress.	 The	 higher	 the	 self-esteem,	 the	
lower	the	parenting	stress,	the	higher	the	quality	of	life.	
Substantially,	self-esteem	had	a	higher	effect	on	quality	
of	life	than	anything	else.
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ABSTRACT

Background/Objectives:	This	study	was	conducted	to	identify	the	effects	of	managerial	leadership	on	the	
organizational	culture,	job	satisfaction	and	organizational	commitment.

Method/Statistical analysis:	The	employees	who	are	working	in	domestic	companies	were	selected	as	study	
subjects.	754	copies	were	collected	and	final	720	copies	were	used	for	the	analysis	except	for	inappropriate	
questionnaires.

Findings:
First,	managerial	leadership	had	a	positive	effect	on	organizational	culture.	
Second,	managerial	leadership	had	a	positive	effect	on	job	satisfaction.	
Third,	managerial	leadership	did	not	affect	organizational	commitment.	
Fourth,	organizational	culture	had	a	positive	effect	on	job	satisfaction.	
Fifth,	organizational	culture	did	not	affect	organizational	commitment.	
Sixth,	job	satisfaction	had	a	positive	effect	on	organizational	commitment.	
Seventh,	the	mediating	effect	of	organizational	culture	in	the	correlation	between	managerial	leadership	and	
job	satisfaction	was	significant.	
Eighth,	 the	 mediating	 effect	 of	 job	 satisfaction	 in	 the	 correlation	 between	 organizational	 culture	 and	
organizational	commitment	was	significant.	

Improvements/Applications:
First,	managers	must	 foster	 leadership	 capabilities	 to	 improve	 organizational	 culture	 and	 organizational	
commitment	and	must	create	a	flexible	work	environment.
Second,	 the	organization	must	make	 administrative	 and	financial	 investments	 to	 improve	 the	manager’s	
leadership	capabilities,	while	continuously	fostering	new	managers	to	breathe	fresh	air	into	the	organization.	
Third,	the	executive	must	share	the	corporate	vision	and	raison	d’etre	of	the	company	and	create	an	intimate	
and	friendly	organizational	culture.

Keywords: Managerial Leadership, Organizational Culture, Job Satisfaction, Organizational Commitment, 
Organizational Satisfaction, Consulting
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INTRODUCTION

The	 technologies	 involved	 in	 the	 4th	 industrial	
revolution	 have	 great	 potential	 to	 connect	 billions	 of	
people	 to	 the	 Web,	 dramatically	 improve	 business	
and	 organizational	 efficiency,	 and	 reproduce	 the	
natural	 environment	 through	 more	 efficient	 asset	
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management1.	 In	 contrast	 to	 such	 positive	 views,	
countries	 that	 are	 leading	 the	 4th	 industrial	 revolution	
such	 as	Germany,	 are	 forecasting	massive	 layoffs	 and	
changes	to	the	employment	structure	due	to	a	shake-up	
in	the	production	methods	and	production	technologies.	
Managerial	 leadership	 is	 important	 at	 such	 a	 time	 to	
renew	organizational	atmosphere	that	may	be	suffering	
from	 anxiety	 due	 to	 massive	 layoffs,	 to	 provide	
emotional	stability	for	the	organizational	members	and	
encourage	them	to	carry	out	 their	 tasks	smoothly.	This	
study	seeks	to	review	how	managerial	leadership	affects	
organizational	 culture,	 organizational	 satisfaction	 and	
organizational	 commitment,	 as	 well	 as	 the	 correlation	
between	 organizational	 culture,	 organizational	
satisfaction	and	organizational	commitment	 to	 identify	
policy	implications.

THEORETICAL BACKGROUND

Managerial Leadership:	Leadership	 is	a	process	of	a	
manager	 affecting	 an	 individual	 or	 group	 to	 achieve	 a	
common	 organizational	 goal.	 Jago	 defined	 leadership	
as	 an	 exercise	 of	 influence	 in	 an	 unforced	 manner,	
where	the	direction	of	an	organization	is	presented	and	
organizational	members	are	encouraged	 to	act	 towards	
that	 direction2.	 Yuki	 saw	 leadership	 as	 the	 process	
undertaken	by	a	member	in	a	major	position	within	an	
organization	to	understand	the	organization’s	goals	and	

strategies,	organize	work	activities,	motivate	others	and	
maintain	cooperative	relations3.

Organizational Culture:	 Pettigrew	 defined	
organizational	 culture	 as	 the	 source	 representing	 the	
comprehensive	concept	of	an	organization,	an	operating	
system	 that	 is	 accepted,	 such	 as	 symbols,	 language,	
beliefs,	 consciousness	 and	 traditions4.	 Hofstede	 saw	
organizational	 culture	 as	 the	 thoughts,	 emotions	 and	
potential	behaviors	that	set	one	group	apart	from	another,	
and	 saw	culture	as	a	value	 system	 that	 forms	people’s	
mental	structures5.

Job	 Satisfaction:	 Locke	 defined	 job	 satisfaction	 as	 a	
pleasant	 emotional	 state	 acquired	 through	 job	 values	
in	 evaluating	 his	 work6.	 	 Nias	 defined	 it	 as	 the	 total	
sum	 of	 overall	 compensation	 that	 one	 experiences	 in	
an	organization,	and	defined	 job	satisfaction	as	having	
internal	 factors	 that	 offer	 ‘satisfaction’	 and	 external	
factors	‘that	are	felt	satisfactory’7.

Organizational Commitment:	 Sheldon	 explained	
organizational	commitment	as	an	intention	to	positively	
evaluate	the	organization	and	work	for	it	8.	Porter,	Steers,	
Mowday	&	Boulian	defines	organizational	commitment	
as	 the	willingness	 of	 organizational	members	 to	work	
towards	the	benefit	of	the	organization,	to	remain	within	
the	organization	and	to	accept	 the	organizational	goals	
and	values9.

RESEARCH MODEL AND HYPOTHESIS

Research model:	A	research	model	like	[Figure	1]	was	suggested.

Figure 1: Research Model
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RESEARCH HYPOTHESIS

Relationship between managerial leadership and 
organizational culture:	 Larson	 and	 LaFasto	 argued	
that	 the	 leadership	 factors	 act	 on	 the	 organizational	
culture	 promotion	 of	 the	 team	 members	 by	 affecting	
the	interaction	activities	between	the	group	members10. 
In	the	study	of	Nam	Haejin,	Lee	Yunsik,	the	leadership	
of	head	teacher	affects	the	organizational	culture	of	the	
same	grade11.

H1:	 Managerial	 leadership	 will	 positively	 affect	
organizational	culture.

Relationship between managerial leadership and job 
satisfaction:	Braun,	Peus,	Weisweiler,	&	Frey,	in	their	
study	on	university	research	teams,	found	that	innovative	
leadership	 affected	 job	 satisfaction12.	 Ryu	 Dong-Ung	
and	Shin	Jinkyo	conducted	a	study	on	employees	in	the	
financial,	construction,	IT	and	manufacturing	industries	
and	 found	 that	 innovative	 leadership	 affected	 job	
satisfaction13.

H2:	 Managerial	 leadership	 will	 positively	 affect	 job	
satisfaction.

Relationship between managerial leadership and 
organizational commitment:	 According	 to	 Katz	 &	
Kahn,	 leadership	 and	 organizational	 commitment	
are	 correlated,	 with	 higher	 satisfaction	 of	 members	
towards	 their	 leaders	 associated	with	 a	higher	 level	of	
organizational	commitment14.

H3:	 Managerial	 leadership	 will	 positively	 affect	
organizational	commitment.

Relationship between organizational culture and job 
satisfaction:	In	a	study	conducted	on	nurses,	Kalisch,	Lee	
and	Rochman	noted	that	just	as	an	increase	in	the	work	
force	 helped	 improve	 job	 satisfaction,	 organizational	
culture,	too,	helped	improve	it15.	The	study	by	Kichul	Ko,	
Gyeonghwan	Kim	and	Yongbum	Cho	on	employees	of	
five	star	hotels,	too,	found	that	factors	of	organizational	
culture	affected	job	satisfaction16.

H4:	 Organizational	 culture	 will	 positively	 affect	 job	
satisfaction.

Relationship between organizational culture and 
organizational commitment:	Mathieu	&	Zajac	verified	
through	a	meta	analysis	that	among	the	components	of	

organizational	culture,	group	cohesion,	interdependence	
and	 communication	 affected	 organizational	
commitment17.

H5:	 Organizational	 culture	 will	 positively	 affect	
organizational	commitment.

Relationship between job satisfaction and 
organizational commitment:	 According	 to	 Cooper-
Hakim	and	Viswesvaran	who	conducted	a	meta	analysis	
on	organizational	commitment	and	job	satisfaction	have	
a	strong	correlation	of	.5918,

H6:	Job	satisfaction	will	positively	affect	organizational	
commitment.

Mediating effects:	 Yeongmi	 Kim	 confirmed	 that	
organizational	 culture	 had	 a	 mediating	 effect	 on	 the	
pathway	 from	 leadership	 to	 organizational	 culture,	
empowerment	 and	 job	 satisfaction19.	 Haejin	 Nam	 and	
Yunsik	 Lee	 verified	 in	 their	 analysis	 of	 the	 structural	
relationship	 between	 leadership,	 organizational	 culture	
and	organizational	dedication	that	there	was	an	indirect	
mediating	effect	by	organizational	culture	 in	 the	effect	
that	leadership	had	on	organizational	dedication11.

H7:	Organizational	culture	will	have	a	mediating	effect	
in	the	correlation	between	managerial	leadership	and	job	
satisfaction.

H8:	 Job	 satisfaction	 will	 have	 a	 mediating	 effect	 in	
the	 correlation	 between	 organizational	 culture	 and	
organizational	commitment.

RESEARCH METHOD

Population and sample selection:	 The	 employees	
who	are	working	in	domestic	companies	were	selected	
as	 study	 subjects	 and	 samples	 were	 extracted	 by	
proportional	stratified	sampling	based	on	the	positions.	
Questionnaire	survey	was	conducted	through	email	and	
interviews	for	about	a	month	from	September	2017,	and	
754	copies	were	collected	and	final	720	copies	excluding	
inappropriate	questionnaires	were	used	for	the	analysis.

Operational definition and measurement of the 
variables:	 Questionnaire	 consisted	 of	 29	 categories.		
Regarding	the	questionnaire	categories	of	the	variables,	
1	point	was	measured	as	“highly	unlikely”	and	5	points	
as	“highly	likely”.	The	results	are	shown	in	[Table	1].
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Table 1: Composition of survey

Measurement 
variables Operational definition Questionnaire categories Preceding 

studies
Managerial	
leadership

An	act	exercised	by	a	mid-
level	leader	with	strategic	
decision-making	power,	of	
presenting	directions	and	

adjusting	members’	activities	
to	achieve	an	organizational	

goal

1.	Orientation	of	the	company
2.	Respect	for	employees
3.	Exclusion	of	partiality
4.	Encouragement	for	employees
5.	Giving	the	a	voice
6.	 Providing	 the	 assistance	 in	 acquiring	 the	
necessary	resources	to	execute	the	duties
7.	 Maintaining	 the	 balance	 for	 the	 decisions	
between	the	management	and	employees
8.	 Providing	 the	 feedback	 which	 is	 helpful	 to	
execute	the	duties
9.	Providing	supports	at	the	right	time
10.	Recognition	of	employee’s	contribution
11.	Supports	for	consistent	learning
12.	 Encouragement	 of	 collaboration	 between	
department	members

11,	20

Organizational	
culture

An	unofficial	atmosphere	
within	an	organization	

that	affects	the	behavior	of	
members.	It	is	an	operation	

system	that	is	accepted	for	the	
operation	of	the	organization	
and	achievement	of	goals.	It	
is	a	comprehensive	concept	
that	encompasses	thoughts,	
beliefs,	values,	rules,	practice	

and	work	methods

1.	 The	 efforts	 to	 listen	 to	 and	 understand	 other	
people’s	opinions
2.	Demonstration	 of	 voluntary	 initiatives	 acquire	
information
3.	Acceptance	of	mutual	opinions	for	improvement
4.	Work	cooperation
5.	Resolution	of	conflict
6.	Honesty	about	negative	news
7.	Trust	in	responsibility

11

Job	
satisfaction

A	pleasant	psychological	state	
acquired	through	the	positive	
value	one	feels	towards	one’s	
work	within	an	organization.	

It	is	the	sum	of	total	
compensation	experienced	
within	the	organization.

Appropriate	 compensation,	 satisfaction	 with	 the	
benefits	
Provided	by	the	company,	
Appropriate	stress	and	appropriate	working	hours,	
Recommendation	to	potential	recruits
Challenge	and	achievement	to	the	jobs
Satisfaction	with	the	work	place.

21

Organizational	
commitment

An	act	of	positively	
evaluating	the	organization	as	
that	organization’s	member	

and	feeling	a	sense	of	
belonging	and	attachment

1.	Strategies	to	secure	the	market	leadership,	
2.	Securing	the	process	for	customer	satisfaction,	
3.	Support	for	corporate	vision,	business	direction	
or	initiative
4.	Confidence	in	the	company’s	future	

22

EMPIRICAL ANALYSIS AND HYPOTHESIS 
TESTING

Data collection:	 The	 number	 of	 samples	 is	 720.	
Regarding	 the	 gender,	 636(88.3%)	 were	 males	 and	
84(11.7%)	 were	 females,	 and	 regarding	 the	 position,	
609(84.6%)	were	general	employees,	111(15.4%)	were	
managers.

Feasibility and Reliability analysis:	 There	 was	 no	
factors	 removed	 in	 the	 factor	 analysis	 and	 explained	
total	variance	was	71.142%.	4	variables	were	extracted	
which	is	identical	as	the	theoretical	structure	in	previous	
studies.	 Cronbach’s	 alpha	 value	 of	 each	 variable	 was	
identified	to	be	distributed	in	the	range	of	.902	to	.961	as	
shown	in	[Table	2],	which	is	a	reliable	level.
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Table 2: Exploratory Factor Analysis and Reliability Test

ML OCu JS OCo Cα
ML 4

2
5
9
6
7
3
8
1
10
12
11

.841

.840

.829

.827

.813

.795

.767

.760

.721

.709

.708

.678

.961

OCu 4
5
7
3
1
6
2

.833

.830

.747

.730

.697

.663

.651

.918

JS 1
2
6
3
4
5

.787

.786

.744

.743

.737

.620

.905

OCo 2
3
1
4

.777

.775

.773

.768

.902

Conted…

OV
V%

AV%

8.261
28.485
28.485

4.930
16.998
45.483

4.244
14.635
60.118

3.197
11.023
71.142

ML:	Managerial	leadership
Cα:	Cronbach’α
OCu:	Organizational	culture
OV:	Original	value
JS:	Job	satisfaction
V%:	Variance	%
OCo:	Organizational	commitment
AV%:	Accumulation	variance	%

Confirmatory Factor Analysis and Measurement 
Model Analysis:	 In	 order	 to	 generate	 the	 high	 fitness	
which	 is	 presented	 in	 the	 final	 question,	 eliminating	
process	 was	 repeated	 based	 on	 squared	 multiple	
correlation	 values.	 Finally,	 as	 shown	 in	 [Table	 3],	
analysis	 results	 after	 removing	 managerial	 leadership	
1,3,6,7,8,9,10,11,12	organizational	culture	1,2,3,6,7	job	
satisfaction	1,2,3,5	and	organizational	commitment	1,2	
showed	that	all	parameter	estimates	for	the	relationship	
between	 latent	 variables	 and	 measured	 variable	 were	
greater	 than	 0,	 and	 t	 values	 for	 these	 estimates	 far	
exceeded	1.96	and	Squared	Multiple	Correlation	value	
was	 greater	 than	 0.723,	 which	 indicate	 that	 latent	
variables	correctly	explain	the	variability	of	the	measured	
variables.	In	addition,	the	examined	results	of	fit	index	
showed	that	the	measurement	model	was	suitable.	

Table 3: Confirmatory Factor Analysis and Goodness of Fit of Measurement Model

Measurement variables RW SRW SE CR p SMC

ML
5
2
4

.964
1.000
1.156

.850

.869

.914	

.033
-

.036

29.340
-

32.218

***
-

***

.723

.756

.835

OCu 4
5

.975
1.000

.909

.883
.048
-

20.417
-

***
-

.825

.779

JS 6
4

1.000
1.106

.885

.875 
-

.041
-

27.058
-

***
.784
.765

OCo 3
4

.883
1.000

.854

.874	
.036
-

24.198
-

***
-

.730

.764

Goodness	of	fit	–
	measurement	model

<Initial	model>
Chi-Square=1630.787,	df=371,	p=.000,	CMIN/DF=4.396,	GFI=.851,	AGFI=.826,	

CFI=	.928,	NFI=.909,	IFI=.928,	RMR=.039,	RMSEA=.069	
<Final	model>	

Chi-Square=55.021,	df=21,	p=.000,	CMIN/DF=2.620,	GFI=.984,	AGFI=.966,	
CFI=.992,	NFI=.987,	IFI=.992,	RMR=.014,	RMSEA=.047	

RW:	Regression	Weights							SRW:	Standardized	Regression	Weights							SE:	Standard	Error
CR:	Critical	Ratio																			SMC:	Squared	Multiple	Correlation
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Hypothesis test results of the basic model:	The	research	model	was	identified	to	be	appropriate,	and	examined	path	
coefficients	for	detailed	hypothesis	testing	are	shown	in	[Figure	2].

** p<.01, *** p<.001
Figure 2: The Structural Path

Test of mediating effects:	An	analysis	using	the	boot-strapping	method	shows	in	[Table	4].

Table 4: Mediated effect test result
Structure Path Indirect effect

ML
OCu

→
→

OCu
JS

→
→

JS
OCo

.139**

.221**
At	**p	<.01	significance	level

CONCLUSION

Study results and Implications:	 First,	 managerial	
leadership	 (respect	 for	 employees,	 encouragement	 for	
employees,	 Giving	 a	 voice)	 had	 a	 positive	 effect	 on	
organizational	 culture(work	 cooperation,	 resolution	 of	
conflict).

Second,	 managerial	 leadership	 had	 a	 positive	
effect	on	job	satisfaction	(recommendation	to	potential	
recruits,	satisfaction	with	the	work	place).

Third,	 managerial	 leadership	 did	 not	 affect	
organizational	 commitment	 (support	 for	 corporate	
vision,	business	direction	or	initiative,	confidence	in	the	
company’s	future).

It	 is	 expected	 that	 not	 only	 external	 motivation	
(work	 environment,	 compensation)	 but	 also	 internal	
motivation(pride	 towards	 the	organization,	meaning	of	
the	work,	a	sense	of	challenge,	a	sense	of	achievement),	
too,	 will	 likely	 affect	 organizational	 dedication	 and	
commitment.	 That	 is,	 to	 achieve	 organizational	 goals,	
managers	 must	 make	 efforts	 to	 identify	 the	 internal	
motivation	triggers	to	motivate	employees.

Fourth,	organizational	culture	had	a	positive	effect	
on	job	satisfaction.

Fifth,	 organizational	 culture	 did	 not	 affect	
organizational	commitment.

In	 order	 for	 organizational	 members	 to	 commit	
themselves	 to	 the	organization,	 additional	 factors	 such	
as	 internal	 motivation,	 executive’s	 leadership,	 work	
environment	and	work	conditions	would	have	an	effect.	
This	requires	further	investigation.

Sixth,	 job	 satisfaction	 had	 a	 positive	 effect	 on	
organizational	commitment.

Seventh,	 the	 mediating	 effect	 of	 organizational	
culture	in	the	correlation	between	managerial	leadership	
and	job	satisfaction	was	significant.

Eighth,	 the	 mediating	 effect	 of	 job	 satisfaction	
in	 the	 correlation	 between	 organizational	 culture	 and	
organizational	commitment	was	significant.

Through	 this	 study,	 it	 was	 found	 that	 managerial	
leadership	 is	 important	 on	 improving	 organizational	
culture	and	job	satisfaction.

The	practical	 implications	of	 these	findings	 are	 as	
follows.

First,	managers	must	 foster	 leadership	 capabilities	
to	 improve	 organizational	 culture	 and	 organizational	
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commitment	 and	 must	 create	 a	 flexible	 work	
environment	that	can	improve	organizational	culture.	It	
would	be	necessary	for	managers	to	treat	employees	in	a	
considerate	manner	so	that	they	feel	that	they	are	being	
valued	within	the	organization.

Second,	the	organization	must	make	administrative	
and	 financial	 investments	 to	 improve	 the	 manager’s	
leadership	capabilities,	while	continuously	fostering	new	
managers	 to	breathe	 fresh	 air	 into	 the	organization.	 In	
addition,	to	create	an	innovative	organizational	culture,	
employees’	 satisfaction	 must	 be	 checked	 regularly	 to	
resolve	any	issues.

Third,	the	executive	must	share	the	corporate	vision	
and	raison	d’etre	of	the	company	and	create	an	intimate	
and	 friendly	 organizational	 culture,	 thus	 allowing	
organizational	members	to	become	more	committed	and	
dedicated	to	the	company.

Limitations	of	the	Research	and	Future	Directions:	This	
study	 was	 conducted	 on	 a	 single	 corporation	 and	 as	
such,	 the	 findings	 are	 limited	 in	 that	 they	may	 not	 be	
representative.	In	follow-up	studies,	a	more	diverse	set	
of	corporations	should	be	used	for	analysis.	As	smaller	
firms	are	 increasing	and	 taking	on	more	 importance,	a	
study	that	analyzes	by	corporate	size	or	type	could	also	
be	considered.
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ABSTRACT

Recently	technology-enhanced	learning	environments	have	been	increasing	and	interest	in	addiction	to	smart	
devices	has	been	growing.	The	aims	of	this	study	are	to	investigate	the	factors	that	influence	students’	smart	
device	addiction.	The	participants	were	the	6,334	middle	school	students	using	smart	devices	with	digital	
textbooks.	Using	structural	equation	modeling,	this	study	investigated	how	self-regulated	learning	ability,	
ICT	literacy	and	class	atmosphere	affect	smart	device	addiction.		As	a	result,	self-regulated	learning	ability	
and	ICT	literacy	had	a	significantly	positive	impact	on	the	class	atmosphere.	On	the	contrary,	self-regulated	
learning	 ability,	 ICT	 literacy	 and	 class	 atmosphere	 had	 negative	 effects	 on	 smart	 device	 addiction.	The	
findings	of	this	study	suggest	that	the	self-regulated	learning	ability	and	ICT	literacy	should	be	increased	
to	reduce	smart	device	addiction.	This	study	can	be	used	as	a	preliminary	data	 to	decrease	smart	device	
addiction	in	the	in	increasing	use	of	technology	in	learning	environments.

Keywords: technology-enhanced learning environments, smart device addiction, self-regulated learning 
ability, ICT literacy, class atmosphere

Corresponding Author:
Tae-Jung	Park
Research	Professor,	Education	Advancement	Center,
Hankuk	University	of	Foreign	Studies,	Korea
Email:	edutech@hufs.ac.kr

INTRODUCTION

The	youth	of	today	is	a	generation	familiar	with	smart	
devices	 than	 any	 other	 toy	 in	 digital	 native.	Not	 only	
personal	desktops,	but	also	tablet	PCs,	smartphones,	etc.	
are	gradually	changing	their	lives	1.	These	changes	are	
also	making	a	big	difference	to	the	school	environments.	
With	 advances	 in	 digital	 and	 intelligent	 technologies,	
most	of	 teachers	 and	 students	possess	 and	use	various	
smart	 devices	 such	 as	 tablet	 PCs	 and	 smart	 phones.	
Currently	 technology-enhanced	 learning	 environments	
become	more	popular	and	attractive	in	accordance	with	
universal	 distribution	 of	 smart	 devices,	 platforms,	 and	
content	in	schools	and	home.

This	 phenomenon	 requires	 various	 studies	 on	 the	
use	of	digital	devices	as	teaching	and	learning	media	or	

tools,	deviating	from	the	use	of	digital	devices	for	play	
in	 everyday	 life.	 The	 technology-enhanced	 learning	
environments	in	Korea	are	being	activated	by	developing	
digital	 textbooks	and	providing	various	digital	devices	
while	 applying	 them	 to	 schools.	 The	 Korean	 digital	
textbook	policy	was	promoted	in	earnest	in	accordance	
with	 the	 “Digital	 Textbook	 Universalization	 Plan”	 in	
2007.	Until	2011,	pilot-testing	content	and	platform	of	
digital	 textbooks	 were	 developed	 and	 application	 and	
validation	study	were	carried	out	through	the	operation	of	
pilot-testing	schools.	Also,	through	the	“Smart	Education	
Strategy	Initiatives”	announced	 in	2011,	we	confirmed	
once	again	the	general	application	of	digital	textbooks.	
By	 2017,	 digital	 textbooks	were	 used	mainly	 in	 pilot-
testing	schools	and	schools	that	want	to	utilize	them	in	
teaching	and	learning.	The	use	of	digital	textbooks	will	
be	applied	sequentially	in	elementary,	middle	and	high	
schools	 from	March	2018.	 In	2018,	elementary	school	
grades	3	 to	4,	 junior	high	school	1,	and	high	school	1	
are	 being	 applied	 preferentially.	 Through	 the	 use	 of	
digital	textbooks,	teacher-centered	learning	activities	are	
transformed	into	student-centered	learning	activities	that	
enable	students	to	participate	actively.	Students	can	lead	
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a	variety	of	learning	activities	such	as	inquiry	activities,	
discussion	 activities,	 problem	 solving	 activities,	 and	
transactional	 activities.	 Students	 can	 now	 participate	
actively	 in	 information	 seeking,	 creating,	 sharing,	 and	
collaborating	 by	 utilizing	 the	 various	 learning	 support	
functions	provided	by	digital	textbooks.

However,	 technology-based	 environments	 could	
provide	 convenience	 in	 teaching	 and	 learning,	 while	
excessive	use	of	technology	might	have	negative	impacts	
such	as	smart	device	addiction.	Adolescents	with	weak	
impulse	 suppression	 and	 poor	 self-control	 have	 a	
high	 risk	 of	 addiction	 to	 smartphones.	 Additionally,	
adolescents	experiencing	mentally	and	psychologically	
vulnerable	 developmental	 periods	 easily	 rely	 on	 smart	
devices2,3.	Therefore,	 some	 teachers	 and	 students	 have	
expressed	 concerns	 about	 the	 unexpected	 problem	 of	
using	smart	devices	in	class.	Smart	device	addiction	of	
junior	high	school	students	is	affected	by	their	learning	
environments	 rather	 than	 their	 time	 and	 frequency	 of	
using	smart	devices4.	Previous	studies	have	shown	that	
the	 factors	 that	 affect	 their	 smart	 device	 addiction	 are	
limited	 to	 emotional	 components	 such	 as	 a	 student’s	
depression,	impulsivity,	stress,	and	loneliness	or	family	
background	such	as	double	 income	and	 talk	 time	with	
parents5,6.	 In	 order	 to	 facilitate	 the	 smart	 use	 of	 these	
digital	 devices	 for	 learning	with	 digital	 textbooks	 and	
other	materials,	it	is	necessary	to	investigate	risk	factors	
of	their	smart	device	addiction.

Few	 researchers	 have	 suggested	 the	 concept	 of	
smart	 device	 addiction.	 The	 concept	 of	 smart	 device	
addiction	can	be	seen	as	a	newly	created	concept	as	the	
Internet	moves	to	smart	devices.	First,	addiction	refers	
to	a	state	 in	which	a	person	 is	 left	 to	a	certain	 type	of	
pattern	without	knowing	himself	by	repeating	a	special	
symbol,	 habit	 or	 action7.	 Smart	 device	 addiction	 is	 a	
kind	 of	 addiction	 that	 causes	 impulse	 control	 disorder	
or	addictive	behavior	disorder	without	influx	of	specific	
substances.	 Therefore,	 smart	 device	 addiction	 can	 be	
defined	 as	 the	 overuse	 of	 smart	 devices	 in	 everyday	
life,	 which	 causes	 the	 symptoms	 of	 withdrawal	 and	
resistance.	 Technology-related	 addiction	 can	 lead	 to	
various	symptoms	such	as	salience,	mood	modification,	
tolerance,	withdrawal,	conflict	and	relapse8.	In	this	study,	
the	learners	who	have	addicted	to	smart	devices	include	
the	phenomenon	that	their	school	grades	are	lowered	due	
to	excessive	use	of	smart	devices,	they	are	irritated	and	
irritated	without	smart	devices,	and	it	is	a	habit	to	spend	
a	lot	of	time	using	smart	devices.

When	we	look	at	the	variables	related	to	smart	device	
addiction,	 we	 can	 first	 look	 at	 self-regulated	 learning	
ability.	 The	 learning	 environments	 with	 technology	

are	 related	 to	 self-regulated	 learning	 ability9.	 Self-
regulated	learning	ability	has	traditionally	been	used	to	
diagnose	 self-learning	 needs,	 set	 goals,	 obtain	 human	
and	 material	 resources	 needed	 for	 learning	 activities,	
and	 implement	 appropriate	 learning	 strategies10.	 Self-
regulated	 learning	 is	 often	 studied	 in	 comparison	with	
self-directed	 learning.	However,	 the	basic	assumptions	
of	 self-directed	 learning	 and	 self-regulated	 learning	
are	very	similar	in	terms	of	concepts	and	constitutional	
factors	 and,	 from	 both	 of	 these	 perspectives,	 learners	
are	 recognized	 as	 being	 active	 and	 autonomous.	Their	
constitutional	 factors	 of	 cognition	 (meta-cognition),	
motivation,	 and	 behavior	 are	 almost	 same.	 For	 these	
reasons,	they	are	considered	as	the	same	concept	without	
a	big	comparison.	Learner	with	self-regulated	 learning	
ability	improves	performance	by	learning	and	utilizing	
technology	properly9.	However,	learners	with	low	self-
regulated	 learning	skills	are	 likely	 to	develop	 in	 smart	
device	addiction.

In	 technology-enhanced	 learning	 environments,	
ICT	 literacy	 is	 regarded	 as	 21st	 century’s	 skills	 and	
competencies11.	ICT	Literacy	Panel	coined	ICT	literacy	
as	“using	digital	technology,	communication	tools,	and/
or	networks	to	access,	manage,	integrate,	evaluate,	and	
create	information	in	order	to	function	in	a	knowledge	
society”	 12.	 ICT	literacy	 is	highly	related	 to	ICT	usage	
time	and	experiences13,14.	Nowadays	 students	 take	part	
in	various	ICT	activities	while	using	digital	devices	or	
computers.	In	addition,	learners	who	use	smart	devices	
for	various	purposes	find	more	data,	evaluate	and	create	
information.	 However,	 when	 looking	 at	 the	 results	 of	
the	 research,	 it	 is	 not	 consistent	with	 the	 positive	 and	
negative	effects	of	students	with	the	ability	to	use	digital	
devices.	Using	a	 lot	of	digital	devices	causes	negative	
effects	like	addiction	and	visual	impairment.	Therefore,	
in	this	study,	the	relationship	between	ICT	literacy	and	
smart	device	addiction	is	examined	empirically.

This	study	is	based	on	the	educational	environments	
in	 which	 digital	 devices	 are	 used	 in	 class.	 Learning	
activities	 using	 smart	 devices	 connect	 the	 learning	
contents	with	other	 contents	 to	 learn	more	 and	have	a	
lot	 of	 time	 for	 discussion	 and	 serious	 conversation.	 It	
also	makes	it	 important	for	students	to	find	answers	to	
classroom	questions,	and	to	provide	various	participatory	
opportunities	 for	 problems	 and	 assignments.	 Through	
these	 learning	 activities,	 learners	 can	 recognize	 the	
smart	device	as	a	learning	tool	without	being	recognized	
as	a	game	or	a	play	device.	 It	 is	necessary	 to	examine	
the	relationship	between	smart	device	usage	and	smart	
device	addiction.	Therefore,	 this	study	 investigates	 the	
relationship	between	the	atmosphere	of	class	using	smart	
devices	and	learners’	smart	device	addiction.
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Therefore,	 it	 is	 necessary	 to	 examine	 whether	
students’	 multidimensional	 abilities	 as	 well	 as	 their	
psychological	 factors	 of	 students	 can	 affect	 their	 smart	
device	 addiction.	 Also,	 it	 is	 need	 to	 investigate	 how	
class	atmosphere	 is	affecting	smart	device	addiction	for	
students	use	smart	devices	for	digital	 learning	materials	
such	as	digital	textbooks	during	class.	The	purpose	of	this	
study	is	to	examine	the	relationship	among	self-regulated	
learning	ability,	ICT	literacy,	class	atmosphere,	and	smart	
device	 addiction	 in	 order	 to	 analyze	 factors	 affecting	
smart	device	addiction.	This	can	be	used	as	a	theoretical	
basis	for	reducing	students’	smart	device	addiction.

MATERIALS AND METHOD

Participants:	This	study	was	conducted	in	pilot-testing	
Korean	 middle	 schools	 of	 SMART	 (Self-directed,	
Motivated,	 Adaptive,	 Resource-enriched,	 Technology-
embedded)	 education,	 in	 which	 digital	 textbooks	
of	 social	 science	 and	 science	 were	 used.	 A	 total	 of	
6,334	 middle	 school	 students	 are	 3,085	 (46.7%)	 in	
17	metropolitan	 cities,	 1,856	 (29.3%)	 in	 18	 small	 and	
medium	cities	and	1,393	(22.0%)	in	28	municipalities.	
The	 participants	were	 3,589	males	 (56.7%)	 and	 2,745	
females	(43.3%)	in	the	first	year	of	middle	school.	They	
used	digital	textbooks	based	on	smart	devices	in	social	
and	 science	 classes	 for	 one	year.	For	 their	 instruction,	
each	 class	 was	 equipped	 with	 electronic	 blackboards,	
wireless	Aps,	and	a	desktop	PC.

Research Instruments:	 In	 this	 research,	 a	 structured	
questionnaire	 of	 the	 following	 three	 measurement	
instruments	was	used.	A	five-point	Likert	scale	ranging	
from	 ‘strongly	 agree’	 to	 ‘strongly	 disagree’	 was	
employed.

A	 measurement	 instrument	 on	 self-regulated	
learning	 abilities	 was	 adopted	 from	 Pintrich,	 	 Smith,	
Garcia,	and	McKeachie’s	study15	of	examining	reliability	
and	 validity	 of	 MSLQ	 (Motivated	 Strategies	 for	
Learning	 Questionnaire)	 for	 measuring	 self-regulated	
learning	 abilities.	 Cronbach’s	 alpha	 for	 its	 5	 survey	
question	 items	 was	 0.87.	 A	 measurement	 instrument	
for	class	atmosphere	on	was	adopted	from	Newmann’s		
study16	on	the	assessment	of	classroom	thoughtfulness.	
Cronbach’s	 alpha	 for	 its	 9	 survey	 question	 items	 was	
0.92.	 A	 measurement	 instrument	 on	 smart	 device	
addiction	was	adopted	from	Kim,	Kim,	Kim,	Ko,	Eom,	
and	Lee’s	study17	on	internet	addiction	proneness	scale.	
The	10	survey	question	items	(Cronbach’s	alpha	=	0.90)	
are	 comprised	of	4	 sub-items	on	withdrawal	 symptom	
(Cronbach’s	 alpha	 =	 0.88),	 4	 sub-items	 on	 relapse	
(Cronbach’s	alpha	=		0.84)	and	2	sub-items	on	conflict	
(Cronbach’s	alpha	=		0.70).	

DATA ANALYSIS

Using	the	SPSS	and	Amos	programs,	the	collected	
data	were	analyzed	 for	 reliability	descriptive	statistics,	
correlation,	confirmatory	factor	analysis,	and	structural	
equation	 modeling.	 In	 the	 analysis	 of	 the	 structural	
equation	 modeling,	 χ²	 and	 fit	 statistic	 were	 used	 to	
evaluate	 the	measurement	model	and	structural	model.	
Because	 the	χ²	 statistic	 is	 sensitive	 to	 sample	 size,	 the	
fit	 indices	of	the	Comparative	Fit	Index	(CFI),	Turker-
Lewis	 Index	 (TLI),	 and	 Root	 Mean	 Square	 Error	 of	
Approximation	 (RMSEA)	 which	 are	 not	 sensitive	 to	
sample	 size	 with	 considering	 model	 parsimony	 were	
used18,19.	The	values	of	CFI	and	TLI	are	recommended	
to	 be	 greater	 than	 .90	 for	 a	 good	fitting.	The	RMSEA	
values	of	.05	are	usually	considered	as	a	good	model	fit,	
the	RMSEA	values	between	.05	and	.08	as	an	adequate	
fit,	 and	 the	 RMSEA	 values	 between	 .08	 and	 .10	 as	 a	
middling	fit.	The	significance	level	for	statistical	testing	
was	set	at	.05.

RESULTS

The	results	of	analysis	of	means,	standard	deviation,	
and	 correlation	 between	 variables	 are	 shown	 in	Table 
1.	Smart	device	addiction	has	negative	correlation	with	
self-directed	 learning	 ability,	 ICT	 literacy	 and	 class	
atmosphere.	 Besides,	 self-regulated	 learning	 ability,	
ICT	 literacy	 and	 class	 atmosphere	 were	 significantly	
positively	correlated	with	smart	device	addiction.

Table 1: Descriptive statistics and correlations of 
variables

Variables M SD 1 2 3 4
Self-

regulated	
learning	
ability

3.52 0.76 1

ICT	
literacy 3.83 0.76 .61** 1

Class	
atmosphere 3.60 0.73 .44** .47** 1

Smart	
device	
addiction

1.91 0.56 -.28** -.23** -.17** 1

**p	<	0.01
Results	 of	 analyzing	 the	 measurement	 model	 of	

the	 latent	variable	 are	 shown	 in	Table 2.	We	used	 the	
Maximum	 Likelihood	 Estimation	 (MLE)	 to	 estimate	
parameters.	 The	 model	 fit	 in	 structural	 equation	 was	
assessed	enough	to	accommodate	(χ²	(183,	n	=	6,	334)	
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=	79392.76,	p	<.001,	CFI	=	.938,	TLI	=	.922,	RMSEA	
=	.065).	The	standardized	factor	loadings	of	observation	
variables	 to	 ensure	 construct	 validity	 should	 be	 .50	or	

higher.	 The	 standardized	 factor	 loadings	 in	 this	 study	
were	estimated	to	be	between	.71	and	.88	level,	which	
represents	that	its	validity	was	achieved.

Table 2: Results for the measurement model

Variables Unstandardized 
estimates

Standardized 
estimates SE CR Construct 

reliability AVE

Self-
regulated	
learning	
ability

→	SDL1 1.00	 0.78 - -

0.87 0.56
→	SDL2 1.04***	 0.76 0.02 61.86
→	SDL3 0.95***	 0.74 0.02 59.63
→	SDL4 1.07***	 0.76 0.02 61.27
→	SDL5 1.01*** 0.71 0.02 57.00

ICT	literacy

→	ICT1 1.00	 0.77 - -

0.91 0.71→	ICT2 1.07*** 0.84 0.02 70.54
→	ICT3 1.05***	 0.88 0.01 74.43
→	ICT4 1.04***	 0.87 0.01 73.55

Class	
atmosphere

→	CA1 1.00	 0.75

0.92 0.58

→	CA2 1.03***	 0.75 0.02 60.51
→	CA3 0.96***	 0.71 0.02 56.87
→	CA4 1.01***	 0.73 0.02 58.52
→	CA5 1.08***	 0.80 0.02 65.48
→	CA6 1.01***	 0.77 0.02 62.64
→	CA7 1.13	*** 0.77 0.02 62.51
→	CA8 1.13***	 0.80 0.02 64.97
→	CA9 1.13*** 0.74 0.02 59.29

Smart	
device	
addiction

→	withdrawal	
symptom 1.00 0.74 - -

0.82 0.61→	relapse 1.21 0.77 0.02 53.13
→	conflict 1.18 0.82 0.02 54.11

***p	<	0.001

The	structural	equation	model	estimated	the	fitness	
using	 the	 MLE	 method.	 The	 study	 model	 achieved	 a	
satisfactory fitness	level	(χ²	(183,	n	=	6,	334)	=	79392.76,	
p	<.001,	CFI	=	.938,	TLI	=	.922,	RMSEA	=	.065).	Self-
regulated	learning,	ICT	literacy,	classroom	atmosphere,	
and	 smart	 device	 addiction	 are	 shown	 in	Table 3	 and	
Figure 1.	Self-regulated	learning	ability	had	a	statistically	
significant	positive	effect	on	the	classroom	atmosphere,	
but	it	had	a	negative	influence	on	smart	device	addiction.	

While	ICT	literacy	had	a	statistically	significant	positive	
effect	 on	 the	 classroom	 atmosphere,	 it	 had	 a	 negative	
effect	 on	 smart	 device	 addiction.	 Class	 atmosphere	
had	 a	 negative	 effect	 on	 smart	 device	 addiction.	 This	
suggests	that	the	self-regulated	learning	ability	and	the	
ICT	 literacy	 level	 improve	 the	 class	 atmosphere.	 In	
a	 nutshell,	 it	 can	 be	 reported	 that	 the	 higher	 the	 self-
regulated	learning	ability,	the	ICT	literacy,	and	the	class	
atmosphere	are,	the	lower	the	smart	device	addiction	is.

Table 3: Results of structural path analysis

Path B β S.E C.R.
Self-regulated	learning	

ability
→	Class	atmosphere 0.27*** 0.28 0.02 15.15

→	Smart	device	addiction -0.16*** -0.25 0.01 -10.94

ICT	literacy
→	Class	atmosphere 0.31*** 0.32 0.02 17.11

→	Smart	device	addiction -0.07*** -0.10 0.01 -4.80
Class	atmosphere →	Smart	device	addiction -0.02* -0.03 0.01 -1.75

***p	<	0.001,	**p	<	0.05
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As	 shown	 in	 Figure	 1	 on	 the	 standardized	 path	
coefficient	between	constructs	in	the	research	model,	all	
path	coefficients	were	statistically	significant	at	p	<	.05.

Figure 1: Standardized path coefficient of the 
research model

CONCLUSION

The	 present	 study	 investigated	 the	 relationships	
among	self-regulated	learning	ability,	ICT	literacy,	class	
atmosphere,	 and	 smart	 device	 addiction.	 The	 results	
showed	that	self-regulated	learning	ability	and	ICT	literacy	
had	a	statistically	significant	positive	effect	on	 the	class	
atmosphere.	Furthermore,	it	was	found	that	self-regulated	
learning	 ability,	 ICT	 literacy	 and	 class	 atmosphere	 had	
negative	impacts	on	smart	device	addiction.	The	findings	
of	this	study	can	be	discussed	as	follows.

First,	 it	 is	 necessary	 to	 improve	 the	 self-regulated	
learning	ability	of	 adolescents	 in	order	 to	 improve	 the	
class	atmosphere	and	decrease	the	smart	device	addiction	
in	the	technology-based	educational	environments.	Self-
regulated	learning	ability	refers	to	a	voluntary	approach	
to	establishing	students’	own	learning	goals	and	learning	
strategies	 and	 implementing	 and	 evaluating	 their	
learning	processes	and	outcomes	along	with	considering	
the	environment	and	resources	given	to	them.	Therefore,	
in	 the	 course	 of	 technology-based	 instruction,	 the	
learners	should	develop	their	learning	goals	and	set	up	
the	learning	strategies	based	on	various	resources	so	that	
they	can	engage	in	self-reflection	and	self-evaluation	of	
their	learning.

Second,	it	is	necessary	to	improve	the	ICT	literacy	
skills	to	improve	the	class	atmosphere	and	decrease	the	
smart	 device	 addiction	 in	 the	 learning	 environments	
where	 smart	 devices	 are	 used.	 In	 this	 study,	 the	 ICT	
literacy	 means	 to	 gather	 what	 information	 is	 needed	
for	 learning	 and	 to	 make	 the	 desired	 products	 with	
the	 collected	 information	 by	 using	 appropriate	 tools.	
According	to	the	results	of	this	study,	if	the	ICT	literacy	
level	 is	 high	 in	 the	 technology-enhanced	 learning	

environments,	 the	 class	 atmosphere	 can	 be	 improved	
by	 making	 various	 learning	 contents	 connected	 and	
encouraging	 creative	 thinking	 at	 the	 class	 time.	Also,	
strong	ICT	literacy	can	reduce	smart	device	addiction	by	
controlling	time	without	using	too	much	smart	devices.	
Therefore,	 in	 order	 to	 improve	 teachers’	 ICT	 literacy	
skills	in	the	technology-enhanced	learning	environments	
we	 help	 them	 to	 utilize	 digital	 devices,	 to	 find	 the	
necessary	data	on	their	own	and	to	create	tasks	for	the	
purpose	of	 learning.	Such	activities	 that	enhance	 these	
ICT	literacy	skills	will	help	students	to	participate	more	
in	class	and	adjust	themselves	to	digital	devices.	

Third,	 in	 order	 to	 reduce	 students’	 smart	 device	
addiction,	we	should	help	them	to	actively	participate	in	
class.	In	accordance	with	the	findings	of	this	research,	if	
with	smart	devices	the	learners	connect	learning	content	
to	 the	world	around	 them	and	place	a	premium	on	 the	
active	learning	activities	and	processes	such	as	solving	
the	problems	that	need	to	think	deeply,	their	smart	device	
addiction	 can	 be	 decreased.	 Teachers	 should	 change	
from	 teacher-centered	 teaching	 to	 learner-centered	
instruction	like	creative	problem	solving	so	that	learners	
can	discover	and	learn	on	their	own	with	various	kinds	
of	learning	activities	using	smart	devices.	Smart	devices	
have	 their	 advantages	 as	 well	 as	 disadvantages	 like	
digital	 device	 addiction.	 For	 example,	 smart	 devices	
make	 it	 possible	 for	 physical	 computing	 and	 maker	
education	 which	 allows	 students	 to	 develop	 concrete,	
tangible	products	of	the	real	world.	These	smart	devices	
also	allow	teachers	to	create	various	types	of	computing	
educational	 programs	 which	 encourage	 the	 learners’	
imagination	and	creativity.	

Limitations	 of	 this	 study	 and	 suggestions	 for	
subsequent	research	can	be	summarized	as	follows.

First,	 to	 reduce	 smart	 device	 addiction	 additional	
analyses	 and	 advanced	 settings	 are	 required	 for	 other	
variables	 in	 addition	 to	 the	 variables	 presented	 in	 this	
study.	 For	 instance,	 self-control,	 school	 adaptability,	
personality	 vulnerability,	 and	 peer	 relationship	 skills	
could	be	studied.	

Second,	 the	 educational	 programs	 should	 be	
developed	to	prevent	smart	device	addiction	and	further	
studies	on	 their	effectiveness	are	needed.	The	manuals	
related	to	smartphone	addiction	are	presented	differently	
for	each	institution	and	many	of	them	are	only	revising	
and	 supplementing	 versions	 of	 extant	 prevention	
programs	 against	 internet	 addiction.	 Therefore,	
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practical	and	specific	methods	to	focus	on	prevention	of	
smart	device	addiction	should	be	prepared.

Third,	this	study	used	self-report	questionnaires	for	
participants,	 but	 various	 empirical	 research	 methods	
from	 the	 in-depth	 interview to	 direct	 observation	 on	
smart	device	addiction	are	needed.
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ABSTRACT

The	purpose	of	this	study	was	to	investigate	whether	the	technology-enhanced	learning	environments	with	
digital	textbooks	affect	teachers’	competencies	such	as	technology	literacy,	teaching	skills,	interaction	skills,	
and	understanding	of	future	schools	and	innovation.	For	this	purpose,	454	elementary	school	teachers	using	
digital	textbooks	participated	in	pre-	and	post-survey	questionnaire	on	technology	literacy,	teaching	skills,	
interaction	skills,	and	understanding	of	future	schools	and	innovation.	The	statistical results	showed	that	
teachers’	technology	proficiency,	teaching	skills,	interaction	skills,	and	understanding	of	future	schools	and	
innovation	were	significantly	improved	after	integrating	digital	textbooks	in	their	classroom.	It	means	that	the	
teachers’	competencies	have	improved	by	using	digital	textbooks	in	technology-enhanced	environments.	The	
findings	of	this	current	study	examined	the	positive	effects	of	technology-enhanced	learning	environments	
using	 digital	 textbooks	 on	 teachers’	 competencies	 beyond	 on	 students’	 competencies	 which	 have	 been	
focused	in	extant	research.	In	the	near	future,	it	would	be	utilized	as	a	basic	resource	for	improving	teachers’	
competencies	in	innovative	schools	of	the	future.
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INTRODUCTION

Recently	 technology	 has	 caused	 rapid	 and	 huge	
innovation	 in	 our	 lives	 socially	 and	 educationally.	
In	 particular,	 K-12	 classrooms	 are	 rapidly	 changing	
to	 a	 technology-enhanced	 learning	 environment.	
Technology-enhanced	 learning	 environments	 offer	
opportunities	 for	 teachers	 to	 support	 or	 facilitate	
active	 learning1.	 Korea’s	 digital	 learning	 and	 teaching	
environments	 consist	 of	not	only	digital	 textbooks	but	
also	electronic	blackboards,	wireless	APs,	student	tablet	
PCs,	and	teacher	desktop	PCs.	Technology	integration	is	
an	 effective	 implementation	of	 educational	 technology	

to	 achieve	 the	 intended	 learning	 outcomes2.	The	 prior	
studies	reported	the	results	that	students’	satisfaction	and	
achievement	are	increasing	by	using	digital	textbooks3,4,5. 
However,	 the	 relevant	 research	 on	 teachers	 is	 still	
insufficient.	 Teachers’	 beliefs	 and	 practices	 influence	
student	 learning	 and	 motivation	 in	 technology-based	
classrooms.	 Educational	 technologies	 such	 as	 digital	
textbooks	and	tools	for	teachers	can	be	worthwhile	and	
beneficial	when	they	are	integrated	into	instruction6.

Teachers	 who	 successfully	 integrate	 technology	
into	 their	 classrooms	 could	 enhance	 student	 learning	
through	 effective,	 efficient	 and	 attractive	 instruction.	
Meaningful	 technology	 integration	 instruction	 can	 be	
attained	by	utilizing	technology	as	a	tool	for	construction	
knowledge	 so	 that	 students	 can	 participate	 actively	 in	
learning,	 not	 as	 a	 tool	 of	 information	 transmission	 to	
teach	content	to	students7.	Additionally,	the	technology-
based	learning	environments	have	enabled	a	variety	of	
ways	 of	 communicating	 with	 students.	 Opportunities	

DOI Number: 10.5958/0976-5506.2018.01106.3 



     854      Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9

to	 communicate	with	 parents	 on	 various	 channels	 can	
significantly	 be	 improved.	 In	 technology-enhanced	
learning	environments,	it	is	possible	to	carry	out	various	
types	 of	 classes	 by	 meeting	 learners’	 needs,	 using	
quality	materials	and	tracking	their	progress	and	to	apply	
student-centered	instructional	methods	such	as	problem-
based	 learning,	 project-based	 learning,	 case-based	
learning,	and	resource-based	learning.	The	technology-
enhanced	 learning	 environments	make	 teachers	 assess	
students’	academic	achievement	and	educational	effects	
on	individuals	being	processed.

According	 to	 previous	 studies8,9,10,11,	 	 regarding	
technology	integration	instruction	of	elementary	school	
in-service	teachers	and	pre-service	teachers,	technology	
integration	 have	 a	 positive	 influence	 on	 teachers’	
attitudes	such	as	technology	skills	and	computer	anxiety/
self-efficacy/enjoyment.	Also,	 teachers’	 perceptions	 on	
digital	 textbook	content	 and	 functions	 and	educational	
benefits	have	been	studied5.	One	of	solutions	to	bridge	the	
gap	between	how	digital	native	students	learn	and	how	
digital	immigrant	teachers	teach	is	incorporating	digital	
media	such	as	digital	textbooks	into	the	classroom12.

The	most	powerful	benefit	of	technology-enhanced	
learning	 environments	 on	 teacher	 competencies	 could	
be	 technology	 proficiency.	 Proficiency	 refers	 to	 the	
level	 of	 confidence	 a	 certain	 technological	 application	
or	 device	 is	 used	 with13.	 Technology	 proficiency	 of	
teachers	is	defined	as	selecting	and	utilizing	appropriate	
media	to	express	messages	suitable	for	various	contexts	
or	situations.	In	the	digital	era,	teachers	should	collect,	
evaluate,	utilize	and	create	instructional	materials	while	
ethically	 comply	with	 copyright	 laws	 for	 legal	 use	 of	
educational	contents.

In	 this	 study,	 teaching	 skills	 include	 content	
expertise,	 instructional	 design	 and	 practice,	 and	
assessment	 and	 reflection.	 Content	 expertise	means	 to	
design	a	course	or	class	that	has	a	consistency	between	
learning	 objectives,	 learning	 contents,	 instructional	
methods	and	media	and	evaluation	to	implement	smart	
education.	To	do	 this,	 teachers	operate	 the	classes	and	
appropriately	utilize	digital	text	materials	and	materials	
(e.g.	 e-books,	 digital	 textbooks,	 digital	 resource,	 etc.)	
with	 the	 advanced	 technology	 and	 infrastructure	 (e.g.	
smart	 devices,	 electronic	 board,	 cloud	 environment,	
etc.).	They	must	be	able	to	understand,	create,	and	utilize	
their	 characteristics.	 Assessment	 and	 reflection	 mean	
evaluating	 the	 learner’s	performance	and	achievement,	

and	sharing	and	validating	the	results	with	the	learner.	In	
order	to	assess	and	reflect	effectively,	it	is	necessary	to	be	
able	to	utilize	smart	tools	in	order	to	understand	various	
education	 evaluation	 methods,	 properly	 utilize	 them,	
and	to	carry	out	various	evaluations	and	assessments.

In	 this	 research,	 interaction	 skills	 include	
communication	 skills	 with	 students	 and	 parents.	
Interaction	 skills	with	 students	 represent	 that	 they	 can	
utilize	 e-mail,	 messenger,	 SNS,	 community,	 etc.	 for	
communicating	purposes	as	well	as	teaching	and	learning	
purposes.	Also,	interaction	skills	with	parents	stand	for	
using	e-mails,	messengers,	blogs,	etc.	for	interpersonal	
communication	and	exchange	with	parents.

Understanding	 of	 Future	 schools	 and	 innovation	
means	 understanding	 the	 importance	 of	 the	 learner	 of	
the	 21st	 century	 knowledge	 and	 information	 society,	
recognizing	 the	 importance,	 grasping	 the	 educational	
needs	meeting	the	characteristics	of	future	society,	and	
applying	smart	education	to	school	environments.

As	 the	 technology	 began	 to	 be	 used	 in	 schools,	
it	 influenced	 a	 series	 of	 teaching	 and.	 In	 other	words,	
it	 brings	 about	 changes	 in	 almost	 all	 areas	 related	
to	 educational	 activities	 such	 as	 teachers’	 preparing	
classes,	 teaching	and	 learning	methods,	and	producing	
class	 materials.	 In	 technology-enhanced	 learning	
environments,	 teachers	can	develop	 instructional	 skills	
and	 competencies	 different	 from	 previous	 face-to-face	
classroom	environments.	 In	 addition,	 the	 teachers’	 use	
of	 computers	 in	 teaching	 at	 school	 can	 help	 students	
acquire	systematically	how	to	use	and	apply	technology	
in	their	learning.	Therefore,	this	study	aims	to	examine	
the	 impact	 of	 integrating	 digital	 textbooks	 into	 the	
classroom	 on	 teachers’	 competencies	 such	 as	 their	
technology	proficiency,	teaching	skills,	interaction	skills,	
and	understanding	of	future	schools	and	innovation.

MATERIALS AND METHOD

Participants:	 We	 implemented	 a	 quasi-experimental	
design	study	in	pilot-testing	Korean	elementary	schools	
of	 SMART	 (Self-directed,	 Motivated,	 Adaptive,	
Resource-enriched,	 and	 Technology-embedded)	
education,	in	which	digital	textbooks	were	used.

	 Participants	 for	 this	 research	 are	 454	 teachers	
from	 69	 elementary	 schools.	 There	 are	 198	 teachers	
from	metropolitan	city	schools	(43.6%),	165	small	and	
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medium	 city	 schools	 (36.3%)	 and	 91	 teachers	 from	
municipal	 schools	 (20.0%).	 They	 consist	 of	 177	male	
teachers	(39.0%)	and	277	female	teachers	(61.0%).	They	
used	digital	textbooks	based	on	smart	devices	in	classes	
for	one	year.	Each	class	was	equipped	with	a	desktop	PC,	
electronic	blackboards,	and	wireless	Aps	for	teaching.

Research Instruments:	 In	 this	 research,	 a	 structured	
questionnaire	of	the	following	measurement	instruments	
was	used.	All	items	are	measured	by	a	5-point	Likert	scale.

Technology	 proficiency	 refers	 to	 the	 factors	 to	
select	 and	 utilize	 various	 technologies	 for	 collecting,	
interpreting,	utilizing,	and	creating	 information,	and	to	
practice	ethical	uses	of	information	and	communication	
technology.	 Its	 measurement	 instrument	 was	 adopted	
from	 Kim,	 Choi,	 Han,	 and	 So’s	 study14	 of	 enhancing	
teachers’	 ICT	 capacity	 for	 the	 21st	 century	 learning	
environment.	Cronbach’s	alpha	for	its	15	survey	question	
items	was	0.95	in	both	the	pretest	and	the	posttest.

Content	expertise	means	the	elements	to	understand	
the	 subject	 area	 including	 the	whole	 education	 system	
and	 to	 continuously	 develop	 the	 professionalism.	 Its	
measurement	 instrument	 was	 adopted	 from	 Kunter,	
Baumert,	 and	 Köller’s	 study15	 of	 teachers’	 effective	
classroom	management	and	the	development	of	subject-
related	 interest.	 The	 Cronbach’s	 alpha	 value	 of	 its	 4	
survey	question	items	was	0.90	in	the	pretest	and	0.91	in	
the	posttest	respectively.

Instructional	design	and	practice	refers	to	the	factors	
to	design	a	suitable	learning	environment	and	to	develop	
the	necessary	data	considering	the	educational	purpose,	
core	 competences,	 contents,	 instructional	 method	 and	
technology.	 Its	 measurement	 instrument	 was	 adopted	
from	 Desimone,	 Porter,	 Garet,	 Yoon,	 and	 Birman’s	
study16	of	teachers’	effective	classroom	management	and	
the	development	of	subject-related	interest.	Cronbach’s	
alpha	 for	 its	 6	 survey	 question	 items	was	 0.90	 in	 the	
pretest	and	0.92	in	the	posttest	respectively.

Assessment	 and	 reflection	 refer	 to	 the	 factors	
to	 analyze	 the	 achievement	 of	 the	 learners	 and	 their	
performance	of	the	various	educational	activities	and	to	
use	the	results	appropriately.	Its	measurement	instrument	
was	adopted	from	McMillan’s	study17	of	understanding	
and	improving	teachers’	classroom	assessment	decision	
making.	 The	 Cronbach’s	 alpha	 coefficient	 for	 its	 5	
survey	question	items	was	0.91	in	both	the	pretest	and	
the	posttest.

Interacting	with	students	refers	to	the	factors	to	use	
e-mail,	messenger,	SNS,	community	for	communication	
and	 exchange	 as	 well	 as	 for	 teaching	 and	 learning	
purposes.	 Its	 measurement	 instrument	 was	 adopted	
from	 Hargreaves’s	 study18	 of	 teachers’	 perceptions	 of	
their	 interactions	 with	 students.	 TheCronbach’s	 alpha	
coefficient	 for	 its	 3	 survey	question	 items	was	0.72	 in	
the	pretest	and	0.75	in	the	posttest.

Interacting	with	parents	refers	to	the	factors	to	use	
e-mail,	messenger,	SNS,	community	for	communication	
and	exchange.	We	used	the	revised	measurement	scales	
of	interacting	with	parents	proposed	by	Izzo,	Weissberg,	
Kasprow,	 and	 Fendrich19.	 The	 Cronbach’s	 alpha	
coefficient	 for	 its	 2	 survey	question	 items	was	0.70	 in	
the	pretest	and	0.71	in	the	posttest.

Understanding	 of	 future	 schools	 and	 innovation	
refers	 to	 the	 elements	 to	 understand	 the	 concept	 of	
future	schools	and	innovation	and	smart	education	and	
to	 apply	 it	 to	 educational	 reality.	We	 used	 the	 revised	
measurement	scales	of	understanding	future	schools	and	
innovation	 proposed	 by	 Song,	 Kim,	 Chai,	 and	 Bae20.  
The	Cronbach’s	alpha	coefficient	for	its	survey	question	
items	was	0.90	in	the	pretest	and	0.91	in	the	posttest.

 DATA ANALYSIS

This	 study	 aims	 to	 examine	 the	 effectiveness	 of	
technology-enhanced	environments	on	teachers	of	pilot-
testing	 primary	 schools	 for	 SMART	 (Self-directed,	
Motivated,	 Adaptive,	 Resource-enriched,	 Technology-
embedded)	 education	 with	 digital	 textbooks.	 The	
teachers	 took	 a	 pretest	 at	 the	 beginning	 of	 the	 first	
semester	 using	 digital	 textbooks	 and	 then	 they	 took	 a	
posttest	at	the	end	of	the	second	semester.	The	data	were	
analyzed	after	data	cleaning	through	deleting	cases	with	
inappropriate	responses.

The	analysis	of	this	study	was	conducted	using	SPSS	
21.0	 statistical	program.	A	paired	 t-test	was	applied	 to	
analyze	the	difference	in	pretest	and	posttest	scores.

RESULTS

This	 research	 was	 conducted	 using	 pretest	
and	 posttest	 which	 were	 taken	 by	 teachers	 who	
experience	 technology-enhanced	 teaching	and	 learning	
environments.	 Both	 the	 pretest	 and	 posttest	 survey	
questions	 contain	 a	 series	 of	 questions	 on	 technology	
literacy,	 teaching	 skills,	 interaction	 skills,	 and	
understanding	of	future	schools	and	innovation.
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First	 of	 all,	 a	 t-test	 result	 in	 Table	 1	 showed	 that	
after	integrating	digital	textbooks	in	the	classroom,	the	
teachers	had	significant	improvements	in	their	technology	
proficiency.	There	was	a	statistically	significant	increase	
in	test	scores	from	the	pretest	(M	=	3.94,	SD	=	0.63)	to	
the	 posttest	 (M	 =	 4.24,	SD	 =	 0.62,	 t	 =	 -10.082).	This	
means	 that	 the	 teacher’s	 technology	 proficiency	 is	
improved	in	a	teaching	and	learning	environment	using	
digital	textbooks.

Table 1: The t-test results of the pre- and post-
questionnaire scores of teachers’ technology 

proficiency

Variable
Pretest Posttest

t
M SD M SD

Technology	
proficiency 3.94 0.63 4.24 0.62 -10.082***

***p	<	0.001

The	 t-test	 results	 in	 Table	 2	 show	 statistically	
significant	 difference	 between	 the	 pretest	 and	 posttest	
scores	 on	 teachers’	 teaching	 skills.	 Specifically,	 the	
teachers’	 content	 expertise	 showed	 a	 statistically	
significant	increase	in	test	scores	from	the	pretest	(M	=	
4.02,	SD	=	0.62)	to	the	posttest	(M	=	4.23,	SD	=	0.61,	
t	=	-6.830).	Their	instructional	design	and	practice	was	
found	 that	 there	was	 a	 statistically	 significant	 increase	
in	 test	 scores	 from	 the	 pretest	 (M	 =	 3.82,	SD	 =	 0.68)	
to	 the	 posttest	 (M	 =	 4.13,	SD =	0.65,	 t =	 -9.071).	 	 In	
case	of	 teachers’	 assessment	 and	 reflection,	There	was	
a	statistically	significant	increase	in	test	scores	from	the	
pretest	(M	=	3.93,	SD	=	0.66)	to	the	posttest	(M	=	4.13,	
SD	=	0.66,	t	=	-5.920).	Namely,	it	means	the	difference	
between	 the	 pretest	 averages	 scores	 and	 the	 posttest	
average	 scores	 of	 their	 content	 expertise,	 instructional	
design	 and	 practice,	 and	 assessment	 were	 statistically	
significant.	Furthermore,	it	means	that	in	the	technology-
enhanced	learning	environments	using	digital	textbooks,	
teachers’	 competencies	 of	 teaching	 in	 depth	 about	
learning	 contents,	 establishing/applying	 instructional	
design	for	the	technology	integration	and	also	analyzing	
learners’	achievement	and	their	performance	of	various	
educational	activities	seem	to	be	improved.

Table 2: The t-test results of the pre- and post-
questionnaire scores of teachers’ teaching skills

Variables
Pretest Posttest

t
M SD M SD

Content	
expertise 4.02 0.62 4.23 0.61 -6.830***

Instructional	
design	and	
practice

3.82 0.68 4.13 0.65 -9.071***

Assessment	
and	

reflection
3.93 0.66 4.13 0.66 -5.920***

***p	<	0.001

As	 shown	 in	 Table	 3,	 teachers’	 interaction	 with	
students	had	a	significant	 increase	 from	the	pretest	 (M 
=	3.43,	SD	=	1.03)	to	the	posttest	(M	=	3.85,	SD =	0.81,	
t =	 -9.561)	 and	 their	 interaction	with	 parents	 had	 also	
a	significant	increase	from	the	pretest	(M	=	3.19,	SD	=	
1.07)	to	the	posttest	(M	=	3.44,	SD	=	1.11,	t	=	-5.007).		
This	 result	 indicated	 that	 in	 the	 technology-enhanced	
learning	environments	teachers	more	communicate	with	
students	 and	 their	 parents	 through	 email,	 messenger,	
SNS	and	so	on.

Table 3: The t-test results of the pre- and post-
questionnaire scores of teachers’ interaction skills

Variables
Pretest Posttest

t
M SD M SD

Interacting	
with	

students
3.43 1.03 3.85 0.81 -9.561***

Interacting	
with	
parents

3.19 1.07 3.44 1.11 -5.007***

***p	<	0.001

Since	 the	 value	 of	 t	 is	 -8.068	 at	 p	 <	 .001,	 the	
mean	 difference	 (0.26)	 between	 the	 pretest	 and	 the	
posttest	 for	 teachers’	 understanding	 of	 future	 schools	
and	 innovation	 is	statistically	significant	 (see	Table	4).	
Therefore,	it	can	be	inferred	that	in	technology-enhanced	
learning	environments	 the	competencies	of	 teachers	 in	
identifying	 educational	 concepts	 and	needs	 that	match	
the	characteristics	of	 future	societies,	predicting	 future	
innovative	 educational	 environments	 and	 gathering	
necessary	information	have	improved.
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Table 4: The t-test results of the pre- and post-
questionnaire scores of teachers’ understanding of 

future schools and innovation

Variables
Pretest Posttest

t
M SD M SD

Understanding	
of	future	

schools	and	
innovation

3.98	 0.62	 4.24	 0.62	 -8.068***

***p	<	0.001

The	above-mentioned	results	showed	that	teachers’	
competencies	 such	as	 technology	proficiency,	 teaching	
skills,	 interaction	 skills,	 and	 understanding	 of	 future	
schools	and	innovation	were	significantly	increased	by	
integrating	 digital	 textbooks	 into	 their	 classroom	 for	
technology-enhanced	learning	environments.

CONCLUSION

This	 study	 investigated	 whether	 teachers’	
technology	proficiency,	teaching	skills,	interaction	skills	
and	 understanding	 of	 future	 schools	 and	 innovation	
in	 student-centered,	 technology-enhanced	 learning	
environments	were	improved	or	not.	The	statistic	results	
of	this	research	revealed	that	there	were	positive	changes	
in	the	teachers’	technology	proficiency,	teaching	skills,	
interaction	 skills	 and	 understanding	 of	 future	 schools	
and	 innovation	 after	 integrating	 digital	 textbooks	 into	
their	classroom.

The	 implications	of	 this	study	can	be	described	as	
follows.

First,	 the	 technology-enhanced	 or	 technology-
rich	 learning	 environment	 improves	 the	 technology	
proficiency	of	 the	 instructors	 of	 primary	 schools.	This	
means	that	the	primary	school	teachers	have	developed	
the	abilities	or	competencies	to	select	and	use	appropriate	
media	to	express	appropriate	learning	contents	in	various	
teaching	 and	 learning	 situations	 using	 technology.	 It	
may	 be	 expected	 that	 teachers’	 competencies	 of	 using	
technology	 will	 be	 activated	 when	 they	 apply	 the	
technology	to	class	more	actively	rather	than	hesitating	
to	utilize	it.

Second,	 teachers’	 content	 expertise,	 instructional	
design	abilities,	and	evaluation	abilities	are	enhanced	in	
the	technology-rich	learning	environments.	This	implies	
that	 technology-enhanced	 learning	 environments	 have	

been	 used	 in	 the	 classroom	 to	 much	 more	 effectively	
develop	and	communicate	the	learning	contents,	design	
the	 classes,	 and	 evaluate	 the	 learning	 process	 and	
outcomes	with	help	of	soft	and	hard	technologies.

Third,	 in	 successful	 or	 powerful	 technology-
enhanced	learning	environments,	teachers	have	improved	
the	relationship	between	learners	and	parents.	This	can	
be	attributed	to	the	use	of	various	online	communication	
tools	 or	 social	 networking	 services	 as	well	 as	 face-to-
face	meetings.

Fourth,	the	understanding	of	teachers’	future	schools	
and	 innovation	 has	 been	 facilitated	 in	 the	 educational	
environments	based	on	digital	textbooks.	Future	society	
is	 predicted	 to	 change	 into	 a	 variety	 of	 technology-
rich	 innovative	 environments	 such	 as	 virtual	 reality	
and	 artificial	 intelligence.	 Therefore,	 adapting	 current	
technology-	based	learning	environments	make	teachers	
not	 only	 understand	 the	 future	 teaching	 and	 learning	
environment	 that	will	 change	 rapidly,	but	also	provide	
opportunities	 for	 preparing	 themselves	 in	 accordance	
with	scientific	predictions.

This	 study	 provides	 empirical	 evidence	 on	 the	
improvement	of	 teachers’	competencies	 in	 technology-
enhanced	 learning	environments.	 In	 the	near	 future,	as	
the	transition	to	a	technology-rich	learning	environment	
is	 likely	 to	proceed	 rapidly,	we	can	expect	 to	 improve	
some	teachers’	competencies	and	furthermore	positively	
influence	 their	values,	beliefs,	behaviors,	and	practices	
in	school.

The	followings	are	suggestions	and	recommendations	
for	 future	 research	 on	 both	 research	 and	 design	 of	
technology-enhanced	learning	environments.	First,	 this	
study	is	based	on	a	technology-rich	learning	environment	
focusing	on	digital	textbooks,	and	it	is	needed	to	examine	
the	competence	of	teachers	in	various	technology-based	
environments	 in	 the	 future.	Also,	 it	 is	 also	 necessary	
to	 investigate	 additional	 teacher	 competencies	 such	 as	
ethical	 awareness,	 teaching	 and	 learning	 affordances,	
and	 creative	 problem	 solving.	 Experimental	 and	
empirical	 studies	 are	 required	 to	 be	 conducted	 using	
various	research	methods	such	as	in-depth	interview	and	
observation	over	a	long	period	of	time.
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ABSTRACT

In	 this	 study,	 we	 compare	 the	 quality	 of	 zirconia	 cores	 manufactured	 using	 CAD/CAM	 systems	 by	
evaluating	their	marginal	gap	and	internal	fit.	The	surface	of	each	sample	was	magnified	to	300x	and	they	
were	all	compared.	Statistical	analysis	was	performed	using	SPSS	Win	21.0	after	establishing	internal	gaps	
of	0	mm,	5mm,	10mm,	and	20mm	for	the	Upcera	and	Cameleon	zirconia,	the	total	number	of	80	abutments	
were	 compared	 in	 a	 graph	 showing	 the	mean	 and	 standard	deviation	 for	 each	 sample.	The	 internal	 gap	
measurements	of	each	sample	were	analysed	using	a	one-way	ANOVA	and	then	a	Scheffe	post-hoc	test.

The	values	produced	by	this	study	are	slightly	different	from	those	in	previous	studies	because	the	CAD/
CAM	equipment	used	in	other	countries	is	more	spherical	than	in	South	Korea,	and	we	have	suggested	the	
possible	scanning	and	equipment	processing	errors	that	may	cause.	The	values	obtained	here	by	measuring	
the	internal	gaps	are	more	precise	than	the	values	obtain	in	previous	experiments.

Overall,	 the	 quality	 of	fixed	 implants	manufactured	using	CAD/CAM	systems	 is	 found	 to	 be	 excellent.	
However,	it	is	insufficient	to	evaluate	their	quality	only	considering	marginal	gaps	and	further	research	on	
more	diverse	factors	will	be	necessary.
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INTRODUCTION

As	the	use	of	dental	CAD/CAM	systems	becomes	
more	prevalent,	methods	of	manufacturing	fixed	dental	
prostheses	are	changing.	Traditionally,	fixed	prostheses	
such	as	inlays,	crowns,	bridges,	PFM	crowns,	etc.	have	
mostly	 been	 manufactured	 using	 dental	 metal	 alloys.	
Prostheses	using	such	alloys	are	manufactured	through	
lost-wax/precision	 casting	 1,	 and	 while	 the	 method	
is	 precise,	 the	 manufacturing	 process	 is	 complex.	 In	
addition,	 the	 manufacturing	 processes	 are	 completed	
manually,	 so	 the	 quality	 of	 prosthesis	 depends	 on	
the	 skill	 of	 the	 technician.	 For	 metal	 prostheses,	 this	
can	 also	 affect	 the	 aesthetics	 of	 the	 implant.	 The	 two	
most	 important	 factors	 to	 consider	 when	 constructing	

successful	dental	prosthesis	are	aesthetics	and	function.	
The	more	 experience	 a	 technician	 has,	 the	 better	 they	
know	 that	 creating	 a	 realistic	 prosthesis	 that	 functions	
as	 naturally	 as	 a	 normal	 tooth	 is	 not	 easy.	There	 have	
been	many	previous	studies	on	prosthetic	aesthetics	and	
function.	 Research	 on	 aesthetic	 factors	 such	 as	 facial	
harmony,	 tooth	 shape,	 the	detailed	 structure	of	 natural	
teeth,	 tooth	 color,	 etc.,	 has	been	 conducted	 to	develop	
objective	 aesthetic	 goals	 amongst	 various	 subjective	
aesthetic	 perceptions.	 There	 have	 also	 been	 material	
studies	aiming	to	express	those	aesthetic	factors.

CAD/CAM	 systems	 are	 being	 developed	 for	
several	 reasons	 -	 including	 to	 answer	 patient	 aesthetic	
complaints,	 make	 dental	 treatments	 more	 convenient	
and	to	make	prostheses	suitable	for	standardization	and	
mass	 production	 -	 and	 since	 their	 introduction	 fixed	
prostheses	 have	 also	 undergone	 many	 changes.	Metal	
alloys,	 previously	 the	 most	 common	 material	 used	
in	 prostheses,	 are	 being	 replaced	 by	 zirconia,	 a	 more	
aesthetically	pleasing	substitute.	Furthermore,	unlike	the	
manufacturing	 process	 of	 previous	methods,	 in	 which	
everything	from	sculpting	to	setting,	heating,	and	casting	
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were	carried	out	manually,	the	use	of	dental	CAD/CAM	
systems	have	made	it	possible	to	manufacture	implants	
easily	 using	 computer-automated	 production	 2,3.	 The	
aesthetic	 demands	 of	 patients	 have	 increased	 over	 the	
years,	 and	 dental	 color	 restorations	 such	 as	 indirect	
composites	 and	 ceramics	 play	 a	 significant	 role	 in	
meeting	those	demands	4,5.

The	 CAD/CAM	 process	 consists	 of	 three	 parts.	
First,	 the	 teeth	 are	 scanned	 to	 gather	 information	 on	
shape	 of	 the	 abutments,	 teeth	 on	 the	 opposite	 arch,	
and	 the	surrounding	 teeth.	Second,	 the	restorations	are	
designed	in	3D	using	the	imputed	information	through	
CAD.	 Finally,	 the	 zirconia	 block	 is	 cut	 using	 CAM.	
There	 are	 three	 types	 of	 zirconia	 block	 used	 in	 dental	
CAD/CAM:	 Green-stage,	 pre-sintered,	 and	 densely	
sintered	 6,7.	 Densely	 sintered	 blocks	 are	 much	 harder	
than	 pre-sintered	 blocks	 and	 therefore	 have	 several	
disadvantages	 in	 the	 cutting	 process.	 Green-stage	 or	
pre-sintered	 blocks	 have	 the	 advantages	 of	 reduced	
cutting	 time,	 less	 abrasion,	 less	mechanical	 burden	on	
the	cutting	machinery,	and	a	lower	possibility	of	causing	
irreversible	damage	on	the	surface	of	restorations.	

After	 the	 green-stage	 or	 pre-sintered	 blocks	 have	
been	cut	they	are	sintered	to	obtain	their	final	mechanical	
properties,	 a	 process	 during	 which	 they	 undergo	 an	
average	 linear	shrinkage	of	15-30%.	During	 the	CAD/
CAM	manufacture	process,	the	zirconia	cores	are	made	
slightly	larger	than	the	final	product	to	compensate	for	
that	shrinkage.	Compare	inner	fit	of	straight	and	curved	
zirconia	 cores	 manufactured	 through	 three	 different	
CAD/CAM	 systems	 and	 found	 that	 regardless	 of	 the	
CAD/CAM	system	used,	all	the	restorations	with	curved	
cores	 had	 significantly	 poorer	 marginal	 fit	 than	 those	
with	straight	cores	8.

Shane	et	al.	report	a	mean	value	of	less	than	55mm	
marginal	fit	in	their	study	on	precious	alloy	cast	crowns	
with	different	 types	of	adhesive	 7.	Stoll	 et	 al.	 compare	
precious	metal	 and	 titanium	 alloys	 and	 report	 that	 the	
marginal	fit	 of	 precious	metal	 alloy	 castings	was	35%	
below	50mm,	27.4%	between	50	and	100mm,	and	20%	
above	100mm8.	In	their	study	on	inner	fit	of	full	porcelain	
crowns	 using	 CAD/CAM,	 May	 et	 al.	 report	 that	 the	
marginal	 fit	 of	Procera full	 porcelain	 crowns	 is	 56mm	
in	the	incisor	region,	63mm	in	the	molar	region,	and	the	
internal	fit	is	69mm	on	the	axial	wall,	48mm	at	the	cusp	
tip,	and	36mm	at	the	occlusal	adaption9.

CAD/CAM	 systems	 have	 many	 advantages,	 so	
businesses	 related	 to	 prosthetic	 dentistry	 are	 showing	
great	 interest	 them.	 However,	 there	 are	 insufficient	
studies	 on	 whether	 prostheses	 manufactured	 in	 this	
way	are	of	high	 enough	quality	 to	 actually	be	used	 in	
clinical	practice.	In	this	study,	we	compare	the	quality	of	
zirconia	cores	manufactured	using	CAD/CAM	systems	
by	evaluating	their	marginal	gap	and	internal	fit.

MATERIALS AND METHOD

A	working	model	of	the	right	maxillary	canine	was	
scanned	using	a	3	shape	standard	D750	model	scanner	
(Denmark)	 and	 all	 abutment	 teeth	were	 designed	with	
the	same	size	and	thickness	using	a	computer.	Samples	of	
zirconia	disk	block	T10,	used	by	manufacturers	Upcera	
and	 Cameleon,	 were	 milled	 using	 a	 Neobiotech(Co.,	
ltd.)	Cameleon	CS	milling	machine	 (Korea)	 and	fitted	
with	internal	gaps	of	0mm,	5mm,	10mm,	and	20mm.

Sample Surface Condition Measurements and Data 
Analysis: We	 aimed	 to	 construct	 a	 CAD/CAM	fixed	
prosthesis	 and	 used	maxillary	 right	molar	 abutments.	
The	 samples	were	 cut	 in	 in	 half	 and	 the	 surface	 area	
of	each	was	photographed	at	a	magnification	of	300x	
using	a	microscope-mounted	optical	camera	(HT-004,	
HIMAX,	TAIWAN)	with	a	resolution	of	5.1M	Pixels.	
The	abutment	was	designed	on	a	computer	and	then	the	
zirconia	block	was	cut	based	on	that	data.	The	abutment	
model	and	 the	finished	zirconia	product	are	shown	in	
Figure 1.	The	 surface	of	 each	 sample	was	magnified	
to	 300x	 and	 they	 were	 all	 compared.	 Analysis	 was	
performed	using	SPSS	Win	21.0	and	after	establishing	
internal	gaps	of	0mm,	5mm,	10mm,	and	20mm	for	 the	
Upcera	and	Cameleon	zirconia,	the	total	number	of	80	
abutments	were	compared	in	a	graph	showing	the	mean	
and	 standard	 deviation	 for	 each	 sample.	The	 internal	
gap	measurements	of	each	sample	were	analysed	using	
a	 one-way	ANOVA	and	 then	 a	 Scheffe	 post-hoc	 test.	
After	 manufacturing	 identically	 shaped	 test	 samples	
from	 the	 zirconia	 blocks	 of	 two	 different	 companies,	
we	 measured	 the	 fit	 of	 the	 occlusal	 surfaces	 in	 the	
Table 1,	mesial	 surfaces	Table 2,	 and	distal	 surfaces	
in	Table 3	with	 reference	 to	 the	clinically	acceptable	
standard.	 Comparative	 analysis	 of	 average	 overall	 fit	
in	the	Table 4.
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Upcera Zirconia
 Occlusal Mesial Distal

   
Cameleon Zirconia

 Occlusal Mesial Distal

   
* Scanning error is 5mm, Cameleon cutting machine error is ±1mm.

Figure 1. 300x magnification of the Upcera & Cameleon zirconia internal gap using a digital optical camera

RESULTS AND DISCUSSION

The	process	of	manufacturing	a	restoration	through	
CAD/CAM	includes	using	contact	scan	or	non-contact	
scan	 using	 lasers	 and	 visible	 light	 to	 check	 the	 shape	
of	extracted	teeth	or	dental	gypsum	models	 in	 the	oral	
cavity.	 Contact	 and	 non-contact	 type	 scans	 usually	
have	a	risk	of	reproducibility	error	of	about	10mm	and	
reported	accuracy	of	about	±6mm 10.	 	When	producing	
a	 restoration	 through	 CAM,	 errors	 may	 occur	 due	 to	
differences	in	different	CAD/CAM	systems	and	levels	of	
abrasion	on	the	cutting	burr.	Linear	shrinkage	of	about	
15~30%	 occurs	 during	 the	 sintering	 process,	 and	 for	
curved	 restorations	 the	 calculation	 process	 required	 is	
more	complicated	and	there	is	risk	of	even	larger	errors11.

In	other	words,	there	are	errors	that	occur	inevitably	
during	 the	 CAD/CAM	 model	 scanning	 and	 cutting	
processes,	and	these	errors	lead	CAD/CAM	restorations	

to	 have	 lower	 inner	 fit	 than	 metal	 alloy-cast	 crowns	
manufactured	 through	 traditional	methods.	Bindl	et	al.	
assess	 the	 inner	fit	 for	various	CAD/CAM	systems.	 In	
order,	the	marginal	fit	of	Procera	was	17mm,	Decim	was	
23mm,	 and	 CerecinLab	was	 44mm.	The	 internal	 fit	 of	
Decim	was	74mm,	CerecinLab	was	82mm,	and	Procera	
was	119mm	in	the	mid-mesiodistal	position,	and	in	the	
mid-orobuccal	 position	 the	 internal	 fit	 of	 Decim	 was	
81mm,	CerecinLab	was	114mm,	and	Procera	136mm12.

The	 values	 produced	 by	 this	 study	 are	 slightly	
different	 from	 those	 in	 previous	 studies	 because	 the	
CAD/CAM	equipment	used	 in	other	countries	 is	more	
spherical	 than	 in	South	Korea,	and	we	have	suggested	
the	possible	scanning	and	equipment	processing	errors	
that	may	cause.	The	values	obtained	here	by	measuring	
the	internal	gaps	are	more	precise	than	the	values	obtain	
in	previous	experiments.

Table 1. Comparative analysis of fit with the occlusal surface (mm)

Type Inner gap N Mean SD F P

Upcera

0 10 5.1a 1.523

417.296 .000

5 10 11.7b 1.418
10 10 13.9b 1.449
20 10 25.4d 0.843

Cameleon

0 10 5.0a 1.154
5 10 13.4b 0.966
10 10 16.7c 1.251
20 10 27.2d 1.398

Scheffe:	a<b<c<d<e
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Table 2: Comparative analysis of fit with the mesial surface (mm)

Type Inner gap N Mean SD F P

Upcera

0 10 3.1a 0.994

415.892 .000

5 10 6.2bc 1.229
10 10 11.8d 1.476
20 10 22.8e 1.317

Cameleon

0 10 4.1ab 0.738
5 10 7.5c 0.859
10 10 13.9d 1.792
20 10 23.9e 1.287

Scheffe:	a<b<c<d<e

Table 3: Comparative analysis of fit with the distal surface (mm)

Type Inner gap N Mean SD F P

Upcera

0 10 2.9a 1.101

419.587 .000

5 10 7.3b 1.418
10 10 11.6c 1.430
20 10 22.7e 0.059

Cameleon

0 10 5.0a 1.155
5 10 8.6b 1.265
10 10 14.1d 1.595
20 10 25.2f 0.789

Scheffe:	a<b<c<d<e

Table 4: Comparative analysis of average overall fit (mm)

Type Inner gap N Mean SD F P

Upcera

0 10 3.7a .61764

1243.072 .000

5 10 8.4b .75031
10 10 12.43d .77060
20 10 23.63f .77698

Cameleon

0 10 4.7a .59732
5 10 9.83c .54997
10 10 14.9e 1.01896
20 10 25.43g .60959

Scheffe:	a<b<c<d<e

CONCLUSION

The	 following	conclusions	were	obtained	 from	 this	
comparative	study	of	inner	fit	of	zirconia	cores	produced	
by	 two	 different	 manufacturers:	 None	 of	 the	 marginal	
gaps	measured	had	values	beyond	those	given	in	previous	

studies	 as	 the	 clinically	 acceptable	 values.	 Overall,	 the	
quality	of	fixed	implants	manufactured	using	CAD/CAM	
systems	is	found	to	be	excellent.	However,	it	is	insufficient	
to	evaluate	their	quality	only	considering	marginal	gaps	
and	 further	 research	 on	 more	 diverse	 factors	 will	 be	
necessary.	The	following	results	were	obtained:
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	 1.	The	 specimens	measured	 the	fit	 of	 the	 occlusal,	
mesial,	 and	distal	 surfaces	with	 reference	 to	 the	
clinically	 acceptable	 standard.	 Both	Upcera	 and	
Cameleon	copings	inner	gap	within	the	acceptable	
clinical	range.

	 2.	When	corroborating	both	the	inner	gap,	Cameleon	
was	found	to	be	better	than	Upcera.	However,	the	
difference	was	minimal.
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ABSTRACT

Background/Objectives:	Though	phosphate-bonded	investments	are	often	used	for	casting	dental	alloys,	
studies	on	their	setting	expansion	are	insufficient.	This	study	was	conducted	to	investigate	differences	in	
setting	expansion	of	different	types	of	phosphate-bonded	investments	and	proportions	of	mixing	solution.

Method/Statistical analysis:	The	investment	solution	was	mixed	first	by	hand	and	then	using	a	vacuum	mixer,	
and	the	rate	of	setting	expansion	of	the	four	groups	of	investment	was	measured	up	to	120	minutes	by	inserting	
the	investment	material	into	a	curing	inflator	and	tightening	the	dial	indicator	(2046S,	Mitutoyo,	Japan).

Findings:	The	results	of	the	setting	expansion	test	show	that	the	two	types	of	dental	casting	phosphate-based	
investments	had	higher	rates	of	setting	expansion	when	a	higher	the	ratio	of	stock	solution	was	used	in	the	
mixing	solution	(p<.0001),	and	all	four	groups	showed	increased	rates	of	setting	expansion	as	time	passed.

Improvements/Applications:	When	using	dental	casting	phosphate-based	investments,	they	should	be	kept	
at	 the	room	temperature	and	mixed	with	 the	ratio	of	mixing	solution	recommended	by	the	manufacturer	
depending	on	the	types	of	precious	and	non-precious	metal	alloys	used.
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INTRODUCTION

For	early	dental	casting	 investments,	 the	precision	
casting	method	of	using	the	gypsum-bonded	investments	
used	 in	 the	 manufacture	 of	 precious	 metal	 jewelry	
was	widely	 used	 in	 clinical	 practice.	 The	 use	 of	 such	
investments	 enabled	 the	 production	 of	 more	 precise	
and	more	diverse	types	of	dental	prostheses.	However,	
phosphate-bonded	 casting	 investments	 with	 high	
strength	and	heat	resistance,	and	high	rates	of	setting	and	
thermal	expansion,	have	come	to	be	used	more	often	to	
cast	 non-precious	 alloys,	 which	 have	 a	 higher	 casting	
temperature	and	higher	 rates	of	casting	shrinkage	 than	
precious	metal	alloys1.

Setting	expansion	of	phosphate-bonded	investments	
occurs	due	to	a	chemical	reaction	in	the	mixing	solution,	
composed	of	ammonium	diacid	phosphate	(NH4H2PO4)	
and	silica2.	While	 the	metal	 ring	 investment	method	 is	
used	 for	 gypsum-bonded	 investments,	 for	 phosphate-
bonded	 investments	 the	 silicon	 ring	 method	 allows	
higher	 rates	 of	 expansion	 than	 the	metal	 ring	method,	
so	 it	 is	possible	 to	produce	more	precise	 restorations3. 
For	 non-precious	 alloy	 dental	 prosthesis	 casting,	
nickel-chromium	 alloys	 and	 cobalt-chromium	 alloys	
are	 the	 most	 widely	 used.	 Titanium	 alloys	 are	 also	
sometimes	used,	but	in	such	cases	investments	that	are	
capable	 of	 withstanding	 higher	 casting	 temperatures,	
such	as	phosphate-based	silica	 investments	or	alumina	
phosphate-based	investments	must	be	used4,	5.

At	 present,	 although	 various	 dental	 phosphate	
investments	are	being	developed,	there	is	still	a	lack	of	
research	on	their	use.	The	purpose	of	this	study	was	to	
investigate	 differences	 in	 rates	 of	 setting	 expansion	 of	
phosphate-bonded	investments	depending	on	investment	
type	and	the	ratios	used	in	the	mixing	solution.
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MATERIALS AND METHOD

Selection of test materials and the setting expansion 
test:	 For	 this	 experiment	 we	 used	 two	 types	 of	
phosphate-bonded	investment.	The	first	was	a	BC-VEST	
CB-700	(BUKWANG	Inc,	Korea),	which	is	widely	used	
in	 clinical	 practice,	 and	 the	 second	was	 a	UNI	VEST	
NON-PRECIOUS	(Shofu,	Japan).	The	investments	were	
divided	 into	 groups	 using	 the	w/p	 ratio	 recommended	
by	 the	manufacturers:	Group	A	 and	Group	C,	 used	 in	
non-precious	alloy	investments,	and	Group	B	and	Group	
D,	used	in	precious	alloy	investments	[Table	1].	For	the	
two	 types	of	phosphate-bonded	 investment	with	silica,	
the	 mixing	 solution	 was	 diluted	 with	 distilled	 water	
using	the	correct	ratio	for	each	group	and	the	w/p	ratio	
was	maintained	at	100g	of	investment	material	for	every	
17ml	of	mixing	solution.	The	setting	expansion	test	was	
carried	 out	 on	 each	 of	 the	 four	 groups	 of	 investments	
using	 the	 test	 standard	 of	 ISO	 6873	 (2013)	 and	 the	
temperature	in	the	test	lab	was	maintained	at	23	±	1°C,	
as	 recommended	 by	 both	 manufacturers,	 to	 obtain	
accurate	measurements	of	the	rates	of	setting	expansion6. 
The	 investment	materials	 were	mixed	 by	 hand	 for	 15	
seconds	and	 then	mixed	mechanically	 for	 a	 further	60	
seconds	 using	 a	 vacuum	mixer	 (smartmix	X2,	Amann	
Girrbach,	Austria).	A	separating	agent	was	applied	to	the	
inner	part	of	the	measuring	device,	which	makes	contact	
with	 the	 investment.	 The	 mixed	 investment	 material	
was	then	poured	evenly	into	the	measuring	device	and	a	
dial	indicator	(2046S,	Mitutoyo,	Japan)	was	fixed	to	the	
setting	 expansion	meter.	 1	minute	 before	 the	 expected	
hardening	 time,	 the	 dial	 gauge	 on	 the	 dial	 indicator	
was	adjusted	to	0	and	the	rate	of	setting	expansion	was	
calculated	to	0.001%	accuracy	and	recorded	after	10,	30,	
60,	90,	and	120-minute	intervals.

Table 1: Phosphate-bonded investment test samples

Investment N Type Mixing 
Ratio

W/p 
Ratio

BC-VEST	
CB-700

9 Group	A 7:3

0.17
9 Group	B 6:4

UNI	VEST	
NON-

PRECIOUS

9 Group	C 4:1

9 Group	D 5:5

Data Analysis:	 After	 the	 setting	 expansion	 test	 was	
conducted,	 the	 results	 for	 each	 group	 of	 investments	
were	 plotted	 onto	 a	 graph	 and	 compared	 using	 SPSS	
ver.	23.0	 for	Windows	(SPSS	Inc,	Chicago,	 IL,	USA).	
A	Repeated-Measure	ANOVA	was	used	 to	analyze	 the	

measured	results	over	time	for	each	investment	sample,	
then	 a	 multivariate	 test	 was	 performed	 for	 the	 times	
and	groups	of	investment	and	the	differences	in	setting	
expansion	 according	 to	 the	 manufacturing	 method	 of	
each	investment	sample	was	also	tested.

RESULTS AND DISCUSSION

The	 purpose	 of	 this	 study	 was	 to	 investigate	
differences	in	the	rate	of	setting	expansion	of	phosphate-
bonded	 dental	 investments	 depending	 on	 the	 type	 of	
investment	and	different	w/p	ratios.

At	 present,	 a	 variety	 of	 dental	 investments	 are	
used	 in	 South	Korean	 dentistry,	 but	 research	 on	 those	
investments	 is	 still	 lacking.	 Kim	 (1991)	 reports	 that	
lower	 temperatures	 of	 mixing	 solution	 will	 lead	 to	 a	
poorer	marginal	 fit,	 and	 the	marginal	 fit	 of	 prostheses	
manufactured	 with	 mixing	 solution	 at	 20℃	 is	
satisfactory7.	In	Kim’s	(1997)	study,	it	is	reported	that	for	
both	 types	of	 investment	 the	casting	body	die	occlusal	
fit	 was	 best	 when	 manufactured	 using	 investments	 of	
100%	concentration	special	liquid8.	In	Hwang’s	(1996)	
precedent	 study	 on	 gypsum-bonded	 investments,	 it	 is	
reported	 that	 the	 casting	 body	 die	marginal	 fit	 is	 best	
when	manufactured	 using	 the	wp/	 ratio	 recommended	
by	the	manufacturer9.

The	 result	 for	 this	 study	 is	 as	 following.	 For	 the	
setting	expansion	of	the	phosphate-bonded	investments,	
Group	A	 showed	 the	 highest	 rate	 of	 setting	 expansion	
after	 10	 minutes	 at	 0.04%	 and	 still	 after	 30	 minutes,	
Group	 C	 showed	 the	 highest	 rate	 at	 0.21%.	After	 60	
minutes,	Group	A	showed	the	highest	rate	at	0.50%	and	
at	0.66%	after	90	minutes.	After	120	minutes,	Group	A	
and	Group	C	showed	the	highest	rate	of	setting	expansion	
at	0.70%	[Figure 1].

Figure 1: Investments setting expansion test results

The	 phosphate-bonded	 investments	 used	 in	 past	
studies	on	setting	expansion	are	no	longer	used	in	South	
Korean	dentistry	as	they	have	been	taken	over	by	the	use	
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of	various	products	with	more	developed	manufacturing	
techniques10.	In	Ahn	and	Lee’s	(1985)	study	on	the	effects	
of	silica	on	investments,	it	was	found	that	the	larger	the	
silica	particles	are,	 the	 lower	 the	effects,	and	 the	more	
combined	the	particles	are,	the	larger	the	effects11.	Yang	
et	 al.	 (1999)	 also	 report	 that	 larger	 amounts	 of	 silica	
particles	play	a	major	role	in	increasing	rates	of	setting	
expansion	as	the	investment	bonding	materials	harden12. 
However,	 Ahn	 and	 Lee	 (1985)	 measured	 setting	
expansion	up	to	20	minutes	using	custom	manufactured	
phosphate-bonded	 investments	 and	 grinding	 up	
artificial	silica	into	the	mixture11.	In	this	study,	we	used	
investments	already	available	on	the	market	with	mixing	
solution	containing	silica	and	recorded	the	rate	of	setting	
expansion	for	up	to	120	minutes.	Groups	A	and	C	were	
combined	with	mixing	 solution	 containing	 the	 highest	
proportion	of	silica	and	the	investment	samples	in	those	
groups	 showed	 the	 highest	 rates	 of	 setting	 expansion	

(p<.0001)	[Table 2].	Consistent	with	previous	research,	
the	 results	of	 this	study	show	that	 the	 ratio	of	silica	 is	
related	to	an	increase	in	rates	of	setting	expansion.

In	 this	 study,	 we	 see	 that	 phosphate-bonded	
investments	have	higher	 rates	of	 setting	expansion	 the	
higher	the	ratio	of	stock	solution	in	the	mixing	solution.	
The	results	of	this	study	are	consistent	with	those	from	
previous	 studies	 showing	 that	 because	 the	 casting	
shrinkage	 of	 non-precious	 alloys	 is	 larger	 than	 that	 of	
precious	alloys,	investments	with	high	rates	of	expansion	
must	be	used1.

However,	 there	 are	 limitations	 in	 accurately	
interpreting	 the	 results	 of	 this	 study	 because	 there	 is	
currently	no	 information	about	 the	exact	silica	particle	
size	or	content	in	the	mixing	solutions	of	the	BC-VEST	
CB-700	or	UNI	VEST	NON-PRECIOUS	 investments,	
or	about	the	investment	components.

Table 2: Testing differences in rate of investment setting expansion by group

Investment Mean 
Difference

Standard 
Error p

95% confidence interval for the differences

Lower Limit Upper Limit

Group	A Group	B .131* .013 .000 .104 .158

Group	C .008 .013 .551 -.019 .035

Group	D .114* .013 .000 .087 .141

Group	B Group	A -.131* .013 .000 -.158 -.104

Group	C -.123* .013 .000 -.150 -.096

Group	D -.017 .013 .205 -.044 .010

Group	C Group	A -.008 .013 .551 -.035 .019

Group	B .123* .013 .000 .096 .150

Group	D .106* .013 .000 .079 .133

Group	D Group	A -.114* .013 .000 -.141 -.087

Group	B .017 .013 .205 -.010 .044

Group	C -.106* .013 .000 -.133 -.079

*p<.0001

The	sphericity	test	results	on	the	rates	of	setting	expansion	in	phosphate-bonded	investments	showed	a	significance	
probability	of	p<.001	and	the	sphericity	did	not	measure	higher	than	the	predicted	P	value	of	0.05,	so	a	multivariate	
test	(Wilks’	Lambda)	was	used.	The	results	of	analyzing	the	items	of	the	Wilks’	Lambda	multivariate	test	show	that	
there	are	significant	differences	in	the	rates	of	setting	expansion	depending	on	type	of	investment	group	and	setting	
time	(p<.0001)	[Table 3].
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Table 3: Multivariate test for setting time and type of phosphate-bonded investments

Effects Value F
Degree of 

Freedom of 
Hypothesis

Degree of 
Freedom of 

Error

Significance 
Probability

Setting	time

Pillai’s	Trace .997 2431.92a 4.00 29.00 .000
Wilks’	Lamda .003 2431.92a 4.00 29.00 .000

Hotelling’s	Trace 335.437 2431.92a 4.00 29.00 .000
Roy’s	Maximum	Root 335.437 2431.92a 4.00 29.00 .000

Setting	time* 
Sample	group

Pillai’s	Trace 1.866 12.756 12.000 93.00 .000
Wilks’	Lamda .031 17.351 12.000 77.02 .000

Hotelling’s	Trace 9.100 18.675 12.000 83.00 .000
Roy’s	Maximum	Root 4.822 37.369c 4.000 31.00 .000

a:	Precise	statistics,	c:	The	statistic	that	shows	rise	to	the	lower	limit	at	that	level	is	the	upper	limit	at	F.

The	results	of	the	comparison	of	rates	of	setting	expansion	depending	on	setting	time	and	investment	sample	
group	 show	 that	 there	were	 statistically	 significant	 differences	 in	 the	measurements	 of	 setting	 expansion	 at	 the	
10-minute	mark	and	after,	the	30-minute	mark	and	after,	the	60-minute	mark	and	after,	and	between	the	90-minute	
mark	and	120-minute	mark	(p<.0001).	There	was	also	a	statistically	significant	difference	for	each	of	the	measured	
times	(p<.	0001)	[Table	4].

Table 4: Comparison of setting expansion based on setting time and investment sample group

Source Ⅲ-type sum 
of squares

Degree of 
freedom

Mean 
square F Significance 

Probability

Setting	time

10	minutes	and	after 5.494 1 5.494 5568.658 .000
30	minutes	and	after 4.496 1 4.496 1991.087 .000
60	minutes	and	after 1.256 1 1.256 4466.839 .000
90	minutes	and	after .217 1 .217 830.645 .000

Setting	time*
Sample	Group	

10	minutes	and	after .137 3 .046 46.428 .000
30	minutes	and	after .208 3 .069 30.740 .000
60	minutes	and	after .009 3 .003 10.484 .000

90	minutes	until	120	minutes .019 3 .006 24.591 .000

It	 is	possible	 that	differences	 in	 investment	setting	
expansion	 will	 be	 affected	 by	 differences	 in	 mixing	
time	 and	method,	 air	 temperature,	measuring	method,	
proportions	 of	 mixing	 solution	 and	 w/p	 ratio12.	 In	
this	 study,	we	 used	 the	 room	 temperature	 (23	 ±	 1°C),	
mixing	 solution	 ratios	 and	w/p	 ratio	 recommended	 by	
the	manufacturer	and	the	investment	was	mixed	using	a	
vacuum	mixer	in	attempt	to	reduce	any	external	factors	
which	might	affect	setting	expansion	during	the	test	and	
produce	inaccurate	results.

However,	 there	 are	 limitations	 in	 drawing	
conclusions	 about	 all	 types	 of	 investment	 through	 the	
results	 on	 the	 setting	 expansion	 of	 only	 two	 types	 of	
phosphate-bonded	 investment	 and	 mixing	 solution	

gained	 from	 this	 study.	 Future	 research	 on	 a	 larger	
variety	of	investments	will	be	required.

CONCLUSION

In	this	study	we	took	two	types	of	 investment	and	
measured	 the	 setting	 expansion	 for	 up	 to	 120	minutes	
using	 the	mixing	 solution	and	w/p	 ratio	 recommended	
by	 the	 manufacturers	 to	 investigate	 the	 effects	 that	
phosphate-bonded	investment	 types	and	proportions	of	
mixing	solution	have	on	rates	of	setting	expansion.	The	
following	results	were	obtained:

	 1.	The	 rates	 of	 setting	 expansion	 for	 both	 the	BC-
VEST	CB-700	investments	and	UNI	VEST	NON-
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PRECIOUS	investments	increased	over	time	until	
120	minutes	after	being	combined	with	the	mixing	
solutions	(p	<	.0001).

	 2.	The	groups	with	a	higher	ratio	of	stock	solution	in	
the	mixing	solution	showed	higher	rates	of	setting	
expansion	than	the	groups	with	a	lower	ratio	(p	<	
.0001).

	 3.	To	 ensure	 precision	 when	 manufacturing	 and	
casting	 dental	 prostheses,	 the	 temperature,	
investment/mixing	solution	w/p	ratio,	and	mixing	
solution	ratio	of	stock	solution	recommended	by	
the	manufacturer	must	be	used.
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ABSTRACT

Background: The	purpose	of	this	study	was	to	figure	out	the	changes	of	normal	people’s	balance	ability	
when	exercising	squat	in	the	condition	of	visual	blocked	or	non-visual	blocked	on	the	stable	or	the	unstable	
surfaces.	Also,	this	study	intended	to	assess	balance	ability	more	objectively	and	in	a	more	diversified	ways	
by	using	BioRescue.

Method: This	study	randomly	divided	all	the	subjects	into	four	groups;	visual	blocked	or	non-visual	blocked	
on	the	stable	surface	or	the	unstable	surface.	The	subjects	exercised	squat	for	3	weeks,	3	times	a	week,	and	
3	sets	per	a	day.	At	the	beginning	and	the	end	of	the	exercise	for	3	weeks,	subjects	measured	balance	ability	
using	BioRescue	to	evaluate	the	improvements	of	before	and	after.

Findings:	All	the	groups	showed	the	differences	in	the	balance	ability	on	the	BioRescue	test	before	and	after	
the	exercise.	Among	these	groups,	a	group	with	condition	of	visual	blocked	on	the	stable	surface	showed	
the	highest	improvements.	And	also,	it	showed	significant	differences	compared	to	other	groups(P>0.05).

Improvements: Using	 squat	 combined	 with	 variables	 according	 to	 this	 study,	 it	 can	 be	 utilized	 for	
rehabilitation	of	the	aged	and	preparation	of	healthier	life.
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INTRODUCTION

With	 the	 development	 of	 modern	 science,	 the	
average	 life	 expectancy	 of	 human	 beings	 has	 reached	
the	age	of	80,	and	the	era	of	‘homo	hundreds’	called	the	
age	of	100	has	arrived.	As	a	result,	healthy	100-year-old	
designs	such	as	diet,	lifestyle	improvement,	and	muscle	
development	 are	 recognized	 as	 important	 factors.	 For	
this	reason,	modern	people	 look	for	a	 lot	of	gyms,	but	
it	is	a	reality	that	they	are	short	of	24	hours	to	work	in	
parallel	with	work1.

But	Modern	people	have	only	18	minutes	per	week	
to	participate	in	physical	activity.	Recently,	a	lot	of	street	
work	outs	including	air	squat,	flank,	bridge,	jumping	jack	

using	weight	and	gravity	have	been	attracting	attention	
without	using	special	equipment.	Among	them,	the	squat	
exercise	 is	 getting	 attention.	This	 is	 because	 there	 are	
three	important	factors.

First,	 there	 is	 an	 excellent	 effect	 in	 improving	 the	
lower	 extremity	 strength.	 Squat	 exercise	 is	 especially	
important	 for	 the	 formation	of	quadriceps	muscle,	and	
strengthening	of	the	quadriceps	muscle	through	weight	
support	requires	more	joint	movement	than	non-weight	
support	 exercise	 and	 promotes	 the	 functional	 pattern	
of	muscle	mobilization2.	However,	as	interest	in	squats	
increases,	 misplaced	 squats	 are	 widespread	 amongst	
various	video	media,	 increasing	 the	 risk	of	 injuries.	 In	
order	to	prevent	injuries	that	may	occur	during	the	squat	
exercise,	 it	 is	 very	 important	 to	 perform	 the	 squat	 in	
the	 correct	posture	 so	 that	 the	movement	of	 the	 lower	
extremity	and	the	excessive	load	on	the	lower	extremity	
do	not	occur3.

Second,	 it	 is	 an	 exercise	 that	 can	 provide	 basic	
physical	 strength	 to	 ordinary	 people	 who	 live	 daily	
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life	 easily4.	 In	 addition,	 squat	 exercise	 is	 not	 only	 an	
improvement	 in	 physical	 fitness	 in	 daily	 life,	 but	 also	
a	 good	 exercise	 for	 athletes	 to	 improve	 their	 records,	
prevent	injuries,	and	circulate	the	heart	and	blood5.

Third,	it	helps	to	improve	postural	balance	ability	of	
patients	with	joint	disease	and	elderly	people6.	Postural	
balance	is	caused	by	a	combination	of	sensory	organs	such	
as	 the	 vestibular	 organ,	 vision,	 and	 sensory	 receptors7 
and	is	dependent	on	somatic	sensory	information	input	
to	the	feet	in	contact	with	the	supporting	surface8.	It	is	
important	to	maintain	body	stability	in	daily	life.

These	sensations	are	gradually	weakened	when	an	
accident	 occurs	 or	 aging	 begins,	 providing	 inaccurate	
information	on	posture	control.	Reduced	posture	control	
increases	 the	 risk	of	 abnormal	gait	 and	 falls,	which	 in	
turn	 leads	 to	 a	 gradually	 decline	 in	 physical	 function.	
Therefore,	 to	 improve	 postural	 balance,	 the	 senses	
involved	in	postural	control	should	be	promoted9.

The	effect	of	the	squat	exercise	is	that	it	is	possible	to	
train	the	postural	balance	ability	effectively	by	increasing	
the	 external	 agitation	 by	 exercising	 on	 the	 unstable	
support	surface	rather	than	the	stable	support	surface[8].	
In	addition,	when	the	vision	is	blocked,	the	dependence	
on	the	vestibular	sense	and	the	inherent	receptive	senses	
increases,	 and	 the	 change	 of	 the	 sensory	 dependence	
promotes	the	vestibular	sense	and	the	inherent	receptive	
senses10.

In	 a	 study	 of	 actual	 blind	 people,	 the	 unstable	
support	 balance	 exercise	 had	 an	 effect	 on	 static	 and	
dynamic	balance	ability.	Several	studies	have	shown	that	
visual	perception	is	the	most	influential	factor	in	postural	
balance	ability11.

The	 purpose	 of	 this	 study	 was	 to	 examine	 the	
changes	in	visual	activity	in	the	normal	subjects	during	
the	squat	exercise	according	 to	 the	stable	and	unstable	
surfaces	 and	 to	 evaluate	 the	 balance	 ability	 in	 the	
objective	 and	 multilateral	 aspects	 through	 balance	
device	by	BioRescue.

MATERIALS AND METHOD

Study design:	 The	 purpose	 of	 this	 study	 was	 to	
investigate	 the	 balance	 ability	 of	 56	male	 and	 female	
college	students	in	their	early	20s	attending	Gyeonggi-
do	S	si.	The	selection	criteria	of	the	study	subjects	were	
those	who	had	no	musculoskeletal	lesions	on	their	arms	

or	 legs,	 no	 athlete’s	 career,	 and	were	 able	 to	 perform	
normal	exercise.	All	subjects	agreed	to	take	part	in	the	
study	through	their	own	intentions	after	listening	to	the	
purpose	 of	 this	 study,	 sufficient	 explanation	 about	 the	
method,	 content	 and	 procedure.	 The	 general	 physical	
characteristics	of	the	subjects	are	shown	in	Table	1.

Table 1: General physical characteristics

Sex (person) Male (27) Female (29)
Age	(year) 21.778	±	0.3° 20.69	±	0.289
Height	(cm) 171.111	±	1.4 162.586	±	1.351
Weight	(kg) 67.9261.96 56.241	±	1.892

Leg	length	(cm) 88.556	±	0.887 84.017	±	0.856
Foot	length	(mm) 259.444	±	2.826 237.759	±	2.727
°Average±Standard	deviation

Measures:	 In	 this	 study,	 four	 groups	 without	 visual	
block	and	visual	block	were	set	up	in	the	unstable	and	
stable	areas	before	the	experiment.	A	total	of	56	subjects	
who	wrote	the	experimental	agreement	were	randomly	
classified	into	four	groups.

This	study	randomly	extracted	four	groups	of	visual	
acceptability	 stabilization	 group,	 visual	 permissible	
destabilization	 group,	 visual	 block	 stabilization	 group,	
and	visual	block	destabilization	group.	Before	and	after	the	
experiment,	the	BioRescue(RM	INGENIERIE,	France,	2015)	
was	measured	three	times	in	total,	and	the	average	value	was	
compared	before	and	after	the	experiment.	The	squat	exercise	
was	performed	three	times	a	week	for	a	total	of	three	weeks.

Prior	 to	 the	 experiment,	 stretching-oriented	
preparatory	exercise	was	performed	for	20	minutes	and	
15	squat	exercises	per	set	were	performed	three	times	in	
total.	The	squat	movement	allowed	both	knee	joints	to	
flex	to	90	degrees	with	the	feet	extended	to	the	shoulder	
width.	In	addition,	the	shoulder	joints	were	flexed	at	90	
degrees	to	intersect	each	lower	arm,	and	both	hands	were	
fixed	by	holding	the	opposite	joint.	After	all	three	sets	of	
exercises	were	completed,	the	exercises	were	finished	in	
the	same	manner	as	the	preparation	exercise3.

Experimental tools

BioRescue: To	 measure	 balance	 ability	 in	 figure	
1(BioRescue),	 which	 is	 suitable	 for	 statistically	 and	
dynamically	 measuring	 balance	 ability	 was	 used	 for	
patients	 and	 general	 people,	 athletes,	 and	 elderly	
people.	 Biorescue	 monitors	 the	 movement	 path	 of	
the	 pressure	 center	 by	 sensing	 the	 user’s	 attitude	 and	
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specific	movement	through	the	connection	between	the	
decompression	platform	and	 the	computer	and	 the	TV,	
measuring	the	area	(mm2)	and	length	(cm)	and	average	
velocity	(cm/s)	and	Limit	Of	Stability	(LOS)12.

Measurements	were	taken	1m	ahead	of	the	monitor	
and	placed	on	a	decompression	platform	 in	a	 standing	
position,	 barefoot	 on	 a	 scaffold,	 standing	 in	 the	 most	
comfortable	 position,	 and	 arms	 relaxed	 to	 the	 side	 of	
the	body.	The	position	of	the	foot	was	placed	in	such	a	
way	that	the	heel	was	aligned	with	the	back	line,	and	the	
two	legs	were	symmetrical	with	a	V-shape	spreading	at	
intervals	of	30	degrees.	After	taking	a	stable	posture	on	
the	decompression	platform,	the	ankle	strategy	was	used	
to	calculate	the	area	based	on	the	moving	distance	of	the	
center	point	by	moving	the	pressure	center	in	the	eight	
directions	presented	on	the	monitor13.

Data	collection	was	repeated	3	times	and	the	mean	
value	of	the	results	was	measured.	The	effect	of	resting	
time	of	3	minutes	between	measurements	was	minimized	
to	minimize	muscle	fatigue14.

Figure 1: BioRescue

Aeromat Balance Block:	In	figure	2	an	Aeromat	Balance	
Block	(16	x	19	x	2.5	inches)	(Aeromat	Balance	Block,	
AGM	Group,	 USA)	 was	 used	 to	 provide	 an	 unstable	
support	 surface.	 Experiments	 included	 in	 the	 unstable	
support	surface	group	climbed	onto	the	Aeromat	Balance	
Block	and	performed	a	squat	exercise.

Figure 2: Aeromat Balance Block

Eye patch:	 In	 this	 experiment,	 we	 used	 eye	 patch	 in	
figure	 3	 which	 can	 be	 easily	 obtained	 from	 general	
retailers	in	order	to	block	the	vision.	The	subjects	who	
were	included	in	the	group	whose	eyes	were	blocked	had	
a	squat	movement	by	wearing	a	size-adjustable	product	
so	that	there	was	no	inconvenience	when	worn.

Figure 3: Eye patch

Analysis Method:	The	collected	data	were	analyzed	using	
SPSS	21	statistical	program.	The	general	characteristics	of	
the	subjects	were	descriptive	statistics,	and	the	difference	
between	before	and	after	the	intervention	was	calculated	
using	 the	 corresponding	 sample	 t-test.	 The	 statistical	
significance	level	(⍺)	was	set	to	0.05	for	the	t-test.	Using	
the	 ANOVA,	 the	 difference	 between	 the	 groups	 was	
averaged	over	the	mean	of	one	dependent	variable.	The	
statistical	significance	(⍺)	was	set	at	0.05.

RESULTS

Comparison of balance ability before-after exercise 
in group

BioRescue:	As	shown	in	Table	2,	there	was	a	significant	
difference	(P	<0.05)	in	the	four	groups	as	a	result	of	the	
balance	change	before	and	after	exercise	in	each	group	
through	BioRescue.

Table 2: Pre-post difference difference by group in BioRescue

Average ± Standard deviation T P

Visual	
acceptance	

stabilization	on	
group

LEFT -1350.298	±	1317.432 -3.835 0.002*
RIGHT -1273.929	±	1270.991 -3.750 0.002*

FORWARD -1665.059	±	1578.199 -3.948 0.002*
BACKWARD -995.465	±	993.799 -3.748 0.002*

TOTAL -2732.095	±	2432.439 -4.203 0.001*
Visual	acceptance	destabilization	on	group	LEFT

-2015.381±1907.980 -3.952 0.002*



     872      Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9

Conted…

RIGHT -1541.024	±	1743.716 -3.307 0.006*
FORWARD -1981.690	±	2629.177 -2.820 0.014*
BACKWARD -1310.857	±	1485.469 -3.302 0.006*

TOTAL -355.932	±	3584.912 -3.708 0.003*

Visual	blocking	
stabilization	

group

LEFT -1996.951	±	2409.825 -3.101 0.008*
RIGHT -1656.582	±	2034.148 -3.047 0.009*

FORWARD -2179.511	±	2970.692 -2.745 0.017*
BACKWARD -1451.569	±	1841.566 -2.949 0.011*

TOTAL -3655.512	±	4348.026 -3.146 0.008*

Visual	blocking	
destabilization	

group

LEFT -2353.856	±	1896.484 -4.644 0.000*
RIGHT -1680.656	±	1818.216 -3.459 0.004*

FORWARD -2362.632	±	2745.377 -3.220 0.007*
BACKWARD -1669.464	±	1541.236 -4.053 0.001*

TOTAL -4083.726	±	3505.371 -4.301 0.001*
(*P<0.05)

Comparison	of	balance	ability	between	groups

BioRescue:	In	order	to	compare	the	change	of	pre-	and	post-exercise	balance,	the	ANOVA	was	performed	and	the	
LSD-post	test	was	performed	for	detailed	comparison.	In	the	LSD-post	test,	there	were	significant	differences(P	<0.05)	
in	the	left,	right,	frontal,	and	total	areas	of	the	visual	acuity	stabilization	group	and	the	visual	acuity	destabilization	
group(P	<0.05).	As	shown	in	Table	3,	there	was	no	significant	difference	between	the	two	groups.	The	visual	acuity	
destabilization	group	showed	a	significant	difference(P	<0.05),	in	the	frontal	area	compared	to	the	visual	permissive	
stabilization	group	and	the	visual	permissive	destabilization	group(P	<0.05).

Table 3: Comparison of balance ability between groups  in Biorescue

Groups

F PVisual acceptance 
stabilization 

group

Visual acceptance 
destabilization 

group

Visual blocking 
stabilization group

Visual blocking 
destabilization 

group
LEFT 125.574	±	18.532⍺ 137.57	±	29.191 168.408	±	29.750a,	b 145.116	±	24.854 4.585 0.008
RIGHT 121.103	±	18.827 123.936	±	20.479 151.906	±	29.416a,	b 135.978	±	24.532 3.630 0.022

FORWARD 122.461	±	15.083 117.789	±	22.207 138.872	±	24.295b 145.044	±	19.544a,	b 4.098 0.013
BACKWARD 122.546	±	16.268 137.169	±	19.415 159.636	±	38.343a 138.056	±	23.669 3.494 0.025

TOTAL 139.027	±	28.254 129.341	±	26.362 167.892	±	32.636a,	b 140.256	±	21.128c 3.658 0.021
⍺Average ± Standard	deviation P <	0.05
*	LSD-Significant	difference	between	groups	according	to	post	test
:	a Attention	Visual	acceptance	stabilization	group,	b	Attention	Visual	acceptance	destabilization	group,	
c Attention	Visual	blocking	stabilization	group

DISCUSSION

As	 the	 interest	 to	 send	 healthy	 old	 age	 increases,	
many	people	 feel	 the	necessity	of	a	 steady	movement,	
but	 it	 is	 not	 easy	 to	 take	 time	 out	 of	 busy	 life	 and	
exercise.	 Therefore,	 a	 simple	 and	 effective	 exercise	

method	attracts	attention,	among	which	a	squat	exercise	
is	 very	 appropriate.	The	 squat	 exercise	 is	 effective	 for	
strengthening	the	leg	muscles,	and	it	is	easy	to	exercise	
anywhere	 and	 everyone	 has	 good	 accessibility,	 and	
also	has	a	positive	effect	on	improving	the	posture	and	
balance	ability	of	the	elderly.	We	have	therefore	tested	
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how	young	men	and	women	can	benefit	from	the	squat	
movement	in	balance.	Factors	affecting	balance	include	
vision,	 proprioceptive	 sensibility,	 inner	 ear	 vestibular	
function,	and	bilateral	lower	extremity	strength15.

Therefore,	 the	 present	 study	 was	 conducted	 by	
adding	 variables	 such	 as	 visual	 blocking	 and	 unstable,	
and	showed	improvement	in	the	balance	ability	in	all	of	
the	groups	that	added	the	variables	of	visual	blocking	and	
unstable.	As	the	average	life	span	of	humans	increases,	so-
called	‘100-year-olds’	are	said	to	have	grown	so	rapidly.

Lower	 extremity	 exercise	 such	 as	 squat	 exercise	
affects	 the	 balance	 ability.	 In	 this	 study,	 the	 result	 of	
squat	exercise	for	56	adults	in	their	20s	improved	balance	
ability.	The	results	of	this	study	are	similar	to	those	of	the	
previous	study16.	In	addition,	in	a	study	by	Kim17,	18	male	
college	basketball	players	showed	a	significant	difference	
in	 sergeant	 jump	and	static	balance	ability	during	squat	
exercise,		also	the	present	study	was	conducted	by	adding	
variables	such	as	visual	barrier	and	anxiety.

In	one	 study,	 the	 squat	movement	on	 the	unstable	
support	 surface	 more	 than	 the	 stable	 support	 surface	
had	a	positive	effect	on	the	balance	control	ability	of	the	
normal	adult,	and	the	balance	movement	on	the	unstable	
support	 surface	 was	 more	 effective	 than	 the	 balance	
movement	 on	 the	 stable	 support	 surface.	And	 a	 more	
effective	exercise	method	for	daily	walking11.

However,	 another	 study	 compared	 the	 balance	
ability	 of	 unstable	 ground	 and	 stable	 ground	 for	 21	
college	students,	but	it	was	found	that	the	measurement	
was	 improved	 in	 the	 more	 difficult	 condition,	 visual	
interception.	This	study	also	showed	that	both	stabilized	
and	 unstable	 elevations	 showed	 the	 highest	 rates	 of	
visual	acuity	in	the	stable	area18.

As	 introduced	 in	 the	 introduction,	 we	 introduced	
a	squat	movement	 that	can	 improve	the	balance	of	 leg	
strength	and	balance	at	the	age	of	100,	and	it	is	important	
to	improve	the	balance	more	than	anything	else	for	the	
healthy	 life	 of	 the	 elderly	 people.	 In	 addition,	 there	 is	
a	 variety	 of	 exercises	 to	 improve	 the	 balance	 of	 the	
elderly,	 such	as	walking	 training	and	 jumping[18],	Tai	
Chi	exercise19	and	aero	step	exercise20,	and	it	is	expected	
that	 the	 application	 of	 the	 visual	 interception	 to	 the	
balance	exercise	of	the	elderly	by	combining	the	results	
of	this	study	with	those	of	the	previous	study	will	have	a	
better	effect	than	the	previous	research	results

CONCLUSION

The	results	of	the	test	were	compared	before	and	after	
exercise	to	confirm	that	the	balance	ability	was	improved	
in	all	groups,	 the	 results	of	 the	comparison	of	average	
difference	between	groups	showed	 that	 the	group	with	
stable	vision	and	the	group	with	squat	exercise	showed	
the	highest	improvement	rate	of	balance	ability.
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ABSTRACT

The	main	objective	of	this	study	is	to	evaluate	job	stressors	of	dental	laboratory	masters	and	to	examine	the	
relationship	between	job	stress	and	organizational	effectiveness.	A	survey	was	conducted	through	structured	
questionnaire	for	the	dental	laboratory	masters	working	in	Daegu	and	Gyeongbuk	area,	and	data	from	47	
masters	were	utilized	in	the	final	analysis.	To	analyze	the	collected	data.	SPSS	21.0	was	used.

Major	results	are	as	follows:
	 1.	The	reliability	of	question	 item	for	and	 to	observe	a	prediction	possibility	and	 the	accuracy	back	 it	

executed	the	reliability	prosecuting	attorney	against	each	question	item	and	it	measured	it	tried.
	 2.	In	order	to	examine	the	general	quality	of	the	investigation	object	person	frequency	analysis	it	executed.	

It	observed	the	duty	stress	which	it	follows	in.
	 3.	General	quality	and	the	job	stress	and	system	effective	sincerity	and	it	executed	a	reporter	interrelation	

analysis.
	 4.	General	quality	and	the	job	stress	the	system	effective	frost	a	reporter	regression	analysis	observed	the	

effect	which	goes	mad	and	they	executed.

	We	 should	 find	ways	 to	 reduce	 occupational	 stress	 among	 dental	 technicians	 by	 improving	 their	work	
environments.

Keywords: Dental Technicians, Occupational Stress, Physical environment, Work environment, Work 
relationships.
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INTRODUCTION

Modern	 society	 a	 complex	 structure	 requiring	
multi	functionality,	and	rates	of	occupational	stress	are	
increasing	as	work	environments	and	job	responsibilities	
in	 many	 organizations	 become	 more	 complex.	
This	 increasing	 workplace	 complexity	 exacerbates	
occupational	 stress	 and	 has	 become	 a	 severe	 problem	
for	many	organization	members	and	employees	1.	Beehr	
and	Newman	2	define	occupational	stress	as	“a	condition	
wherein	 job-related	 factors	 interact	 with	 a	 worker	 to	

change	 their	 psychological	 or	 physical	 condition	 such	
that	they	are	forced	to	deviate	from	normal	functioning”.	
Due	 to	 the	 nature	 of	 their	 work,	 dental	 technicians	
usually	 work	 alongside	 several	 colleagues	 in	 narrow	
spaces	under	constant	psychological	and	physical	stress.	
In	 addition,	 they	 are	 continuously	 exposed	 to	 harmful	
substances	during	their	work,	such	as	nickel,	chrome,	and	
cobalt,	which	are	produced	when	polishing	plaster	and	
various	metals,	and	volatile	substances	produced	when	
working	with	fine	dusts,	toxic	gasses,	and	resin	3.	There	
is	 also	 a	 lot	 of	 tension	 involved,	 because	 technicians	
must	focus	not	only	on	precision	and	accuracy,	but	also	
on	maintaining	the	aesthetics	of	their	work.	Due	to	these	
features	of	dental	work,	 there	are	comparatively	many	
stress	factors	for	technicians	in	the	dental	field4.

Dental	 technicians,	 working	 to	 construct	 an	 oral	
prosthesis	to	fit	a	single	part	of	the	body	through	a	multi-
stage	process,	experience	elevated	levels	of	occupational	
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stress	1,5.	In	recent	years,	new	technical	equipment	such	as	
CAD/CAM	systems	and	3D	printing	has	been	introduced,	
and	technicians	are	exposed	to	even	more	occupational	
stress	due	to	the	requirements	of	increased	professional	
knowledge	for	more	specialized	dental	work.	According	
to	a	study	by	Kang	 5,	 the	occupational	stress	of	dental	
technicians	 was	 measured	 as	 55.96,	 higher	 than	 the	
Korean	employee	average	of	50.0,	indicating	that	dental	
technicians	have	higher	levels	of	stress	than	those	in	other	
occupations.	When	manufacturing	the	materials	used	in	
dental	prostheses,	such	as	cobalt-chromium	alloys	(co-
cr	 alloy),	 nickel-chromium	 alloys	 (ni-cr	 alloy),	 resin	
materials,	and	porcelain,	 the	dust	and	other	substances	
produced	when	polishing	and	removing	those	materials	
through	 various	 processes	 using	 high	 and	 low	 speed	
engine	machines	create	an	unpleasant	work	environment	
and	are	bad	for	technicians’	health	6,7,8.	In	addition,	Lee9	

suggests	measures	be	taken	to	protect	against	the	various	
harmful	substances	handled	during	dental	work,	such	as	
toxic	gasses	produced	during	heating,	fine	dust	produced	
during	sanding,	and	the	volatile	substances	which	may	
be	inhaled	when	working	with	resins,	because	these	can	
be	harmful	to	dental	technicians’	respiration	and	hearing.			

Seeing	 that	 dental	 technicians	 have	 prominent	
levels	of	stress,	such	occupational	stress	may	become	an	
obstacle	 to	 their	engineering	work.	Since	dental	health	
services	 are	 of	 higher	 quality	when	 dental	 technicians	
are	able	to	produce	more	perfect	prostheses,	research	on	
how	to	reduce	occupational	stress	for	dental	technicians	
will	increase	satisfaction	levels	for	dental	health	services	
and	will	become	a	factor	in	meeting	patient	expectations	
in	the	field.	The	purpose	of	this	study	was	to	investigate	
the	 current	 working	 conditions	 of	 dental	 technicians,	
and	to	suggest	ways	to	improve	work	environments	and	
reduce	stress	to	protect	technicians’	health.

MATERIALS AND METHOD

For	 this	 study,	 a	 questionnaire	 survey	was	 carried	
out	 with	 dental	 technicians	 working	 in	 dental	 labs	 in	
research	 facilities,	 hospitals,	 and	 clinics	 in	 the	 Daegu	
and	Gyeongbuk	areas.

The	 survey	 data	 was	 analyzed	 using	 SAS/PC	
according	 to	 the	 purpose	 of	 this	 study.	 A	 frequency	
analysis	 was	 used	 to	 record	 distinct	 features	 of	 the	
dental	 technicians’	 work	 environments	 and	 facilities,	
and	 differences	 in	 levels	 of	 occupational	 stress	 based	

on	common	causes	were	investigated	using	a	t-test	and	
ANOVA.	 In	 addition,	 the	 relationship	 between	 work	
environments	and	facilities	and	occupational	stress	was	
analyzed	using	a	t-test	and	Pearson	correlation	analysis.	
Statistical	analysis	was	performed	using	SPSS	ver.	21.0	
for	Windows	(SPSS	Inc,	Chicago,	IL,	USA)

RESULTS AND DISCUSSION

 1. Current status of work environments and 
facilities:	An	analysis	of	the	survey	subjects’	work	
environments	and	facilities	is	shown	in	Figure 1. 
For	 those	 features	of	 the	work	environment	 that	
are	 related	 to	 vision,	 62.6%	 of	 those	 surveyed	
answered	 ‘no’	 and	 37.4%	 answered	 ‘yes’	
to	 whether	 there	 is	 natural	 light	 in	 the	 work	
environment,	 and	 61.8%	 answered	 ‘yes’	 and	
38.2%	answered	‘no’	 to	whether	venetian	blinds	
have	 been	 fitted	 for	 the	 sake	 of	 light	 control.	
For	 features	 related	 to	hearing,	60.2%	answered	
‘no’	 and	 39.8%	 answered	 ‘yes’	 to	 whether	 the	
low/high	 speed	 engine	 machines	 are	 fitted	 with	
noise	 cancellation	 equipment,	 50.4%	 answered	
‘no’	 and	 49.6%	 answered	 ‘yes’	 to	 whether	 the	
ultrasonic	cleaning	device	 is	 installed	 in	an	area	
to	isolate	the	noise,	and	74.8%	answered	‘yes’	and	
25.2%	answered	‘no’	 to	whether	 the	compressor	
is	 installed	 in	 an	 area	 to	 isolate	 the	 noise.	 For	
features	 related	 to	 respiration,	 99.2%	 answered	
‘yes’	and	0.8%	answered	‘no’	to	whether	the	model	
plaster	is	stored	in	an	easily	accessible	place,	and	
56.1%	answered	 ‘no’	and	43.9%	answered	 ‘yes’	
to	 whether	 air	 purifying	 equipment	 has	 been	
installed	 in	 the	 work	 area.	 For	 features	 related	
to	 the	 nervous	 system,	 82.1%	 answered	 ‘yes’	
and	 17.9%	 answered	 ‘no’	 to	whether	 the	 dental	
furnace	 is	 installed	 in	 a	 well-ventilated	 area,	
84.6%	answered	 ‘yes’	and	15.4%	answered	 ‘no’	
to	whether	the	models	and	prostheses	are	removed	
from	 the	 steam	 cleaner	 after	 processing.	 The	
majority	of	 those	 surveyed	answered	 ‘no’	 to	 the	
whether	there	is	air	purifying	equipment	inside	the	
lab,	whether	there	is	noise	cancellation	equipment	
for	the	low/high	speed	engine	machines,	whether	
the	 lab	 is	 soundproofed,	 and	 whether	 there	 is	
natural	 light	 in	 the	 work	 area.	 Those	 features	
of	 the	work	 environments	 and	 facilities	 that	 are	
related	to	respiration	and	the	nervous	system	were	
generally	 found	 to	 be	 acceptable,	 while	 those	
related	to	hearing,	such	as	lab	soundproofing	and	
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noise	 cancellation	 equipment,	 were	 found	 to	 be	
insufficient.	 For	 those	 features	 related	 to	 vision,	
there	were	found	to	be	low	rates	of	natural	light	in	
the	work	environments.	This	is	consistent	with	the	

results	of	Ho’s10	study,	which	show	that	the	work	
environments	 of	 dental	 technicians	 are	 usually	
not	well	equipped	with	those	facilities	related	to	
hearing	and	vision.

Figure 1. Analysis of dental technicians’ work environments and facilities

 2. The effect of work environments and facilities on 
occupational stress from common sources:	 The	
results	of	our	investigation	into	the	effects	of	work	
environments	 and	 facilities	 on	 occupational	 stress	
from	different	sources	are	shown	in	Table 1.	There	
were	found	to	be	statistically	significant	correlations	
between	 the	 quality	 of	 work	 environments	 and	
facilities	 and	 stress	 caused	 by	 heavy	 workloads	
(p<0.01),	 workplace	 conflicts	 (p<0.001),	 improper	
employee	 treatment	 (p<0.05),	 work	 relationships	
(p<0.01),	 physical	 environment	 (p<0.05),	 and	
personal	 problems	 (p<0.05).	 There	 was	 found	 to	
be	no	statistically	significant	correlation	with	stress	

caused	 by	 job	 role	 and	 professional	 knowledge.	
Overall,	 better	 work	 environments	 and	 facilities	
were	 found	 to	 lead	 to	 lower	 rates	 of	 occupational	
stress,	and	vice	versa.

	 	The	 findings	 of	 this	 study	 are	 supported	 by	
Lee’s11	study,	which	shows	that	dental	technicians	
who	 perceive	 their	 work	 environments	 and	
working	 conditions	 as	 ‘bad’	 have	 more	 health	
complaints.	Efforts	must	be	made	to	improve	the	
work	 environments	 of	 dental	 technicians,	 make	
sure	 they	 have	 appropriate	 perceptions	 of	 their	
working	conditions,	and	promote	personal	health	
among	technicians.

Table 1: Comparison of different causes of occupational stress depending on the quality of work 
environments and facilities

Work environment and
 facilities equipment

Job stress

Upper (over 14 points) Lower (less than 
14 points) t-valve sig

M ± SD M ± SD
Heavy	workload 3.78	±	0.70 4.03±0.54 -2.65 0.0097**

Workplace	conflicts 3.49	±	0.65 3.91±0.73 -3.81 0.0002***
Improper	treatment 3.50	±	0.75 3.78±0.88 -2.21 0.0278*

Job	role	and	professional 3.62	±	0.73 3.70±0.58 -0.71 0.4763
Work	relationships 3.27	±	0.72 3.60±0.68 -2.80 0.0056**

Physical	environment 3.24	±	0.76 3.52±0.77 -2.20 0.0286*
Personal	problems 3.61	±	0.68 3.86±0.66 -2.26 0.0246*

(M:Mean,	SD:Standard	deviation)	*p<0.05	**p<0.01	***p<0.001

 3. Correlation between quality of work 
environments and facilities and occupational 
stress:	 The	 results	 of	 a	 correlation	 analysis	
between	 features	 of	 the	work	 environments	 and	

facilities	 and	 the	 main	 causes	 of	 occupational	
stress	are	shown	in	Table 2.	For	those	features	of	
work	environments	and	facilities	that	are	related	
to	respiration,	 there	were	found	to	be	significant	
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negative	 correlations	 of	 r=-.157(p<.05)	 with	
heavy	 workload	 stress,	 r=-.157(p<.05)	 with	
workplace	 conflict	 stress,	 r=-.197(p<.01)	 with	
improper	 treatment	 stress,	 r=-.140(p<.05)	 with	
job	 role	 and	 professional	 knowledge	 stress,	 r=-
.151(p<.05)	 with	 work	 relationship	 stress,	 r=-
.276(p<.01)	 with	 physical	 environment	 stress,	
and	r=-.218(p<.01)	with	personal	problem	stress.	
In	 other	 words,	 better	 work	 environments	 and	
facilities	 related	 to	 respiration	 lead	 to	 reduced	
stress	 from	 sources	 such	 as	 heavy	 workloads,	
workplace	 conflict,	 improper	 treatment,	 job	 role	
and	professional	knowledge,	work	 relationships,	
physical	environment,	and	personal	problems.

	 	For	 features	 of	work	 environments	 related	 to	 the	
nervous	system,	there	were	found	to	be	significant	
negative	correlations	of	r=-.167(p<.01)	with	stress	
caused	 by	 job	 role	 and	 profession	 knowledge,	

showing	 	 that	 better	 work	 environments	 and	
facilities	 related	 to	 the	 nervous	 system	 lead	 to	
reduced	 stress	 from	 job	 role	 and	 professional	
knowledge.	For	work	 environments	 and	 facilities	
related	 to	 fatigue,	 there	were	 significant	 negative	
correlations	 of	 r=-.140(p<.05)	 with	 heavy	
workload	 stress,	 r=-.133(p<.05)	 with	 workplace	
conflict	 stress,	 r=-.173(p<.01)	 with	 improper	
treatment	stress,	and	r=-.244(p<.01)	with	physical	
environment	 stress.	 Therefore,	 we	 find	 that	 high	
quality	 work	 environments	 and	 facilities	 related	
to	the	nervous	system	lead	to	reduced	stress	from	
heavy	 workloads,	 workplace	 conflicts,	 improper	
treatment,	 and	 physical	 environment.	 These	
findings	are	consistent	with	 those	of	Lee12,	Na	13,	
Park[14],	 and	 Lee[15],	 all	 showing	 that	 people	
with	uncomfortable	work	environments	experience	
more	health	problems	and	stress	symptoms.

Table 2: Comparative analysis of work environments and facilities and occupational stress

Job stress
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Vision -.036 -.022 .045 .083 -.119 .053 .100
Hearing .031 -.092 -.015 -.087 -.006 -.048 -.055

Respiration -.216** -.157* -.197** -.140* -.151* -.276** -.218**
Nervous	System -.054 -.089 .083 -.167** -.107 .016 .050

*p<.05,	**p<.01

CONCLUSION

The	 purpose	 of	 this	 study	 was	 to	 find	 ways	 to	
improve	the	working	environments	of	dental	technicians	
and	reduce	 the	stress	caused	by	 their	work	 to	 improve	
organization	 efficiency.	 To	 assess	 the	 current	 working	
conditions	and	levels	of	occupational	stress	among	dental	
technicians,	a	questionnaire	survey	was	designed	to	be	
carried	out	with	technicians	working	in	the	dental	 labs	
of	research	facilities,	hospitals,	and	clinics	in	the	Daegu	
and	Gyeongbuk	areas.	Researchers	and	employees	of	the	
dental	alloy	and	material	departments	acted	as	assistants	
to	visit	the	dental	labs	and	distribute	the	questionnaires	in	
person,	then	the	subjects	self-administered	the	surveys.

	 1.	The	 survey	 questionnaire	 included	 general	
demographic	questions	and	the	largest	percentage	

recorded	 for	 each	 demographic	 category	was	 as	
follows:	the	majority	of	subjects	were	male,	with	
73.2%	and	26.8%	female,	56.1%	were	under	29	
years	of	age,	66.7%	were	unmarried,	and	95.9%	
had	 vocational	 college	 as	 their	 highest	 level	 of	
education.	 For	 field	 of	 work,	 the	 largest	 group	
was	 34.1%	 of	 subjects	who	 specialize	 in	 dental	
crowns,	and	for	job	position	the	largest	was	56.1%	
general	 technicians.	 For	 technical	 experience,	
those	with	1-5	years’	 experience	 and	 those	with	
less	 and	 1	 years’	 experience	 appeared	 similarly	
low,	 at	 33.3%	 and	 28.5%,	 respectively.	 Daily	
working	hours	were	found	to	be	long,	with	50.4%	
working	 10-12	 hours	 a	 day	 and	 27.6%	working	
8-10	hours	a	day,	thus	approximately	78%	of	the	
survey	subjects	working	8-12	hours	a	day.	41.5%	
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earned	 a	monthly	 income	 of	 800,000-1,300,000	
KRW	and	22.8%	earned	less	than	800,000	KRW	
a	 month,	 so	 64.3%	 earn	 a	 monthly	 income	 of	
less	 than	 1,300,000	 KRW.	 Lastly,	 since	 46.3%	
answered	that	they	will	continue	to	work	as	dental	
technicians	indefinitely	and	42.3%	answered	that	
they	will	 continue	 to	work	as	dental	 technicians	
for	the	time	being,	88.6%	of	survey	subjects	have	
long	expected	periods	of	employment.

	 2.	For	the	survey,	the	quality	of	work	environments	
and	 facilities	 were	 examined	 by	 distinguishing	
between	 features	 related	 to	 vision,	 hearing,	
respiration,	and	the	nervous	system.	Excluding	the	
matter	of	whether	the	model	plaster	is	stored	in	an	
easily-accessible	place,	to	which	99.2%	answered	
‘yes’,	the	majority	answer	was	‘no’	for	questions	
about	 the	 installation	of	air	purifying	equipment	
in	 the	 work	 area,	 noise	 cancellation	 equipment	
for	 the	 low/high	 speed	 engine	 machines,	 lab	
soundproofing,	 and	 natural	 light	 in	 the	 work	
environment.

	 3.	Occupational	stress	and	demographics

 z There	were	statistically	significant	differences	
in	 heavy	 workload	 stress	 depending	 on	
the	 demographic	 categories	 field	 of	 work	
(p<0.01),	 job	 position	 (p<0.05),	 daily	
working	hours	(p<0.05),	and	expected	length	
of	employment	(p<0.05).

 z There	 were	 highly	 significant	 differences	
in	 workplace	 conflict	 stress	 depending	 on	
the	 demographic	 categories	 daily	 working	
hours	 (p<0.001)	 and	 expected	 length	 of	
employment	(p<0.001).

 z There	 were	 significant	 differences	 in	
improper	 treatment	 stress	 depending	 on	 the	
demographic	 categories	 gender	 (p<0.05),	
job	 position	 (p<0.01),	 technical	 experience	
(p<0.05),	 daily	 working	 hours	 (p<0.01),	
monthly	 income	 (p<0.001),	 and	 expected	
length	of	employment	(p<0.01).

 z There	were	significant	differences	in	job	role	
and	professional	knowledge	stress	depending	
on	the	demographic	categories	age	(p<0.05)	
and	daily	working	hours	(p<0.05).

 z There	 were	 significant	 differences	 in	
work	 relationship	 stress	 depending	 on	 the	

demographic	 categories	 gender	 (p<0.05),	
daily	working	hours	 (p<0.05),	and	expected	
length	of	employment	(p<0.05).

 z There	 were	 significant	 differences	 in	
physical	 environment	 stress	 depending	 on	
the	demographic	categories	gender	(p<0.01),	
job	position	(p<0.05),	and	expected	length	of	
employment	(p<0.05).

 z While	 there	 was	 a	 difference	 in	 average	
levels	of	stress	caused	by	personal	problems	
depending	 on	 demographic,	 this	 was	 not	 a	
statistically	significant	difference.

	 4.	Occupational	 stress	 and	work	 environments	 and	
facilities

 z In	 the	 analysis	 of	 differences	 in	 causes	 of	
occupational	 stress	 depending	 on	 different	
features	 of	 the	 work	 environments	 and	
facilities,	 there	were	 found	 to	be	 significant	
correlations	 for	 heavy	 workload	 stress	
(p<0.01),	workplace	conflict	stress	(p<0.001),	
improper	 treatment	 stress	 (p<0.05),	 work	
relationship	 stress	 (p<0.01),	 physical	
environment	 stress	 (p<0.05),	 and	 personal	
problem	 stress	 (p<0.05),	 but	 there	 was	 no	
significant	 correlation	 for	 stress	 caused	 by	
job	role	and	position.

 z There	was	found	to	be	a	negative	correlation	
between	 the	 quality	 of	 work	 environments	
and	facilities	and	occupational	stress.	

Work	environments	and	facilities	were	found	to	have	
significant	negative	correlations	of	r=-.216(p<.01)	with	
heavy	workload	 stress,	 r=-.157(p<.05)	with	workplace	
conflict	 stress,	 r=-.197(p<.01)	with	 improper	 treatment	
stress,	 r=-.140(p<.05)	 with	 job	 role	 and	 professional	
knowledge	stress,	r=-.151(p<.05)	with	work	relationship	
stress,	r=-.276(p<.01)	with	physical	environment	stress,	
and	 r=-.218(p<.01)	 with	 personal	 problem	 stress.	
Work	environments	and	facilities	were	found	to	have	a	
significant	 negative	 correlation	 of	 r=-.167(p<.01)	with	
job	role	and	professional	knowledge	stress.

The	 following	 recommendations	 are	 made	 based	
on	 the	 results	 and	 conclusions	 of	 this	 study:	 First,	
experimental	 research	 is	 required	 to	 go	 beyond	 the	
survey	 questionnaires	 and	 gain	 more	 reliable	 data	 on	
current	 work	 environments	 and	 facilities.	 Second,	
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research	on	the	relationship	between	work	environment	
and	occupational	stress	should	be	continued	in	order	to	
remedy	the	lack	of	preceding	research,	including	further	
investigations	on	variables	other	than	work	environment	
that	may	affect	occupational	 stress.	Finally,	we	 should	
find	ways	 to	 reduce	 occupational	 stress	 among	 dental	
technicians	by	improving	their	work	environments.
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ABSTRACT

The	purpose	of	this	study	was	to	investigate	the	effects	of	CPR	educational	awareness	and	desire	for	CPR	
education	 on	 college	 students’	 ability	 to	 perform	 automatic	 defibrillation	 (AED)	 and	 cardiopulmonary	
resuscitation	(CPR).	Data	collection	was	conducted	on	136	college	students	from	April	2017	to	August	2017.	
Descriptive	statistics	were	used	to	describe	the	general	characteristics	of	the	subjects	and	the	relationships	
between	CPR	educational	awareness,	desire	for	CPR	education,	and	students’	ability	to	perform	AED	&	CPR;	
this	data	was	analyzed	using	Pearson’s	correlation.	Hierarchical	regression	analysis	was	used	to	examine	
the	 effects	 of	CPR	 educational	 awareness	 and	 desire	 for	CPR	 education	 on	 students’	 ability	 to	 perform	
AED	&	CPR.	There	was	 a	 significant	 positive	 correlation	 between	 the	 ability	 to	 perform	AED	&	CPR	
and	CPR	educational	awareness	(R	=	.672,	p	<.001).	There	was	a	significant	positive	correlation	between	
CPR	educational	awareness	and	desire	for	CPR	education	(r	=	.712,	P	<.001).	There	were	also	statistically	
positive	correlations	between	CPR	educational	awareness	and	ability	to	perform	AED	&	CPR	(r	=	.704,	p	
<.001),	as	well	as	between	desire	for	CPR	education	and	ability	to	perform	AED	&	CPR	(r	=	.681,	p	<.001).	
The	total	explanatory	power	of	these	factors	on	ability	to	perform	AED	&	CPR	was	66.3%.	In	the	future,	
both	healthcare	departments	as	well	as	general	education	departments	at	universities	will	be	able	to	improve	
students’	ability	to	perform	AED	&	CPR	by	increasing	students’	desire	to	receive	CPR-related	education.
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INTRODUCTION

Sudden	cardiac	arrest	occurred	in	South	Korea	at	a	
rate	of	37.5	per	100,000	people	in	2006,	which	gradually	
increased	to	46.8	per	100,000	people	in	2010.	For	all	of	
2015,	there	were	more	than	30,000	cases1.

Cardiac	 arrest	 may	 occur	 anywhere	 in	 a	 hospital,	
and	it	can	be	discovered	by	any	healthcare	professional	2. 
In	Korea,	the	most	common	symptoms	of	non-traumatic	

cardiac	arrest	are	ventricular	fibrillation	(45%),	pulseless	
electrical	activity	(33.3%),	and	asystole	(21.7%)	3.	Most	
cardiac	 arrest	 is	 caused	 by	 ventricular	 fibrillation,	 and	
the	 most	 effective	 treatment	 for	 this	 is	 defibrillation.	
Therefore,	 early	 cardiopulmonary	 resuscitation	
combined	with	defibrillation	is	a	crucial	factor	for	patient	
survival;	 in	 particular,	 to	 increase	 the	 survival	 rate	 of	
out-of-hospital	cardiac	arrest	patients,	cardiopulmonary	
resuscitation	 by	 witnesses	 and	 the	 use	 of	 Automated	
External	Defibrillators	(AED)	are	important4.

It	 is	 not	 possible	 to	 predict	 cardiac	 arrest,	 and	 if	
4-6	minutes	pass	after	cardiac	arrest,	 irreversible	brain	
damage	occurs.	Therefore,	 to	save	a	patient’s	 life,	 it	 is	
important	that	the	first	witness	of	cardiac	arrest	perform	
CPR.	However,	due	to	the	lack	of	adequate	knowledge,	
skills,	 or	 experience,	 many	 people	 feel	 anxiety	 when	
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faced	with	the	sudden	need	to	perform	CPR	for	cardiac	
arrest	in	hospitals	or	outpatient	wards	5.

According	to	previous	studies,	university	students’	
demand	for	first	aid	education	was	high,	but	actual	levels	
of	 safety	 consciousness	 and	 first	 aid	 knowledge	 were	
low	6.	Since	the	knowledge	of	CPR	is	very	low	among	
general	college	students,	only	a	small	number	of	students	
know	 the	 exact	 terminology	 of	 CPR7.	 Therefore,	 it	 is	
necessary	for	university	students	to	continue	their	CPR	
training.	Kim	and	Park	(2013)	reported	that	most	college	
students	received	first	aid	training	but	failed	to	perform	
first	aid	in	emergency	situations.	Also,	college	students	
wanted	to	be	trained	in	handling	cardiac	arrest,	breathing	
difficulty,	and	airway	obstruction	6.	Therefore,	repetitive	
CPR	training	will	be	needed.	Since	the	first	witness	plays	
such	a	 crucial	 role	 in	 increasing	 the	 survival	of	 adults	
and	children,	it	is	recommended	that	a	full-time	first	aid	
course	be	part	of	the	standard	curriculum	for	everyone	
from	high	school	students	to	the	general	public	8.	In	the	
United	States,	90%	of	adults	have	taken	a	first	aid	course,	
and	more	than	40	million	people	are	reported	to	have	had	
formal	education	in	first	aid	9.	Since	college	students	are	
at	the	peak	of	their	physical,	cognitive,	and	psychosocial	
development,	they	possess	the	appropriate	qualities	for	
performing	high	quality	CPR.	In	South	Korea,	the	total	
number	of	students	in	general	universities	and	colleges	
is	 about	 2.82	million	 10,	 so	 effective	 cardiopulmonary	
resuscitation	 training	 for	 college	 students	 scattered	 all	
over	the	country	can	be	expected	to	have	positive	results	
for	victims	of	cardiac	arrest.

To	 ensure	 that	 cardiopulmonary	 resuscitation	 is	
actually	 carried	 out,	 it	 is	 necessary	 not	 only	 to	 teach	
the	 required	 knowledge	 and	 skills	 through	 education	
but	also	to	make	sure	that	learners	have	the	confidence	
and	determination	to	voluntarily	provide	help	in	actual	
cardiac	 arrest	 situations	 11.	 Such	 self-confidence	 is	
formed	 by	 teaching	 both	 CPR	 theory	 and	 skills	 and	
repeated,	continuous	education	and	practice	12.

Therefore,	 the	 purpose	 of	 this	 study	 was	 to	
investigate	 the	 effects	 of	 CPR	 education	 awareness	
and	 the	 desire	 for	CPR	education	on	 college	 students’	
ability	 to	 perform	 automatic	 defibrillation	 (AED)	 and	
cardiopulmonary	resuscitation	(CPR).	I	would	also	like	
to	 provide	 basic	 data	 for	 the	 future	 development	 and	
application	of	CPR	education	programs.

MATERIALS AND METHOD

Study subjects and ethical considerations:	 This	
research	 is	 a	 descriptive	 correlation	 study	 designed	 to	
investigate	 the	 effects	 of	 recognition	 and	 educational	
desire	on	college	students’	ability	to	perform	automatic	
defibrillation	(AED)	and	cardiopulmonary	resuscitation	
(CPR).	 The	 data	 was	 collected	 via	 structural	
questionnaires	 completed	 by	 136	 students	 studying	 at	
N,	B,	 and	 S	Universities	who	 agreed	 to	 participate	 in	
this	study.	All	data	used	was	collected	according	to	the	
approved	 guidelines	 and	 screening	 procedures	 of	 N	
university	located	in	Cheonan.

Test method:	 The	 collected	 data	 was	 analyzed	 using	
SPSS	 20.0	 (SPSS	 Inc.,	 Chicago,	 IL,	 USA).	 Data	
collection	 was	 conducted	 for	 136	 college	 students	
from	April	2017	 to	August	2017.	Descriptive	statistics	
were	used	to	describe	the	general	characteristics	of	the	
subjects,	and	the	relationships	among	educational	desire,	
educational	 awareness,	 and	 the	 performance	 of	 CPR	
were	 analyzed	 using	 Pearson’s	 correlation.	 Stepwise	
regression	analysis	was	used	 to	examine	 the	effects	of	
educational	 awareness	 and	 educational	 desire	 on	 the	
performance	of	CPR.

INSTRUMENTS

CPR educational awareness:	For	the	CPR	educational	
awareness	questionnaire,	there	were	8	items	with	a	5-point	
scale.	The	possible	scores	ranged	from	a	maximum	of	40	
points	to	a	minimum	of	8	points,	in	which	higher	scores	
indicate	higher	recognition.	Cronbach’s	α	was	.86	in	the	
present	study.

Desire for CPR education:	 For	 the	 desire	 for	 CPR	
education	questionnaire,	there	were	8	items	with	a	5-point	
scale.	The	possible	scores	ranged	from	a	maximum	of	40	
points	to	a	minimum	of	8	points,	in	which	higher	scores	
indicate	higher	educational	desire.

The	 questionnaire	 consisted	 of	 the	 following:	 two	
items	 on	 awareness	 of	 automatic	 defibrillators,	 three	
items	 on	 the	 necessity	 of	 CPR,	 one	 item	 on	 first-aid	
methods,	one	item	on	the	importance	of	CPR,	and	one	
item	on	CPR	for	children.	Cronbach’s	α	was	.81	in	the	
present	study.

Performance of AED & CPR:	 For	 the	 performance	
of	CPR	questionnaire,	there	were	13	items	based	on	the	
knowledge	of	professional	CPR	instructors.	Each	question	
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had	four	possible	answers;	1	point	was	given	for	correct	
answers,	and	0	points	were	given	for	wrong	answers.

RESULTS

As	shown	 in	Table	1,	a	 total	of	136	subjects	were	
studied,	 including	 90	 females	 (66.2%)	 and	 46	 males	
(33.8%).	 Fourth-year	 students	 comprised	 the	 largest	
group	 (70	 students,	 51.5%),	 and	 the	 average	 age	 was	
24.11	±1.72.	There	were	48	students	(35.3%)	majoring	
in	Humanities	and	Social	Studies	and	30	(22.1%)	majoring	
in	 Health	 &	 Medical	 Science.	 CPR	 awareness	 was	
measured	using	a	5-point	Likert	scale	with	a	minimum	
score	 of	 2.11,	 a	maximum	 score	 of	 5,	 and	 an	 average	
score	of	3.64	(±0.80). CPR	desire	was	measured	using	
a	5-point	Likert	scale	with	a	minimum	score	of	2.12,	a	
maximum	score	of	5,	 and	an	average	score	of	3.72	 (±	
.78). CPR	performance	was	composed	of	13	items.	The	
lowest	 score	was	3,	 the	highest	 score	was	13,	 and	 the	
average	score	was	8.10	(±	2.68).

Table	 1	 shows	 the	differences	 in	CPR	educational	
awareness,	 CPR	 educational	 desire,	 and	AED	&	CPR	
performance	among	college	students	according	to	their	
general	 characteristics.	 CPR	 educational	 awareness	
showed	statistically	significant	differences	according	to	
the	following	factors:	Year	(F	=	3.161,	p	=	.027),	Major	
(F	=	27.718,	p	<	.001),	and	CPR	certification	(t	=	9.591,	
p	<	 .001).	CPR	educational	desire	 showed	statistically	
significant	differences	according	to	the	following	factors:	
Major	(F	=	46.255,	p	<	.001)	and	CPR	certification	(t	=	
11.573,	p	<	.001).	CPR	performance	showed	significant	
differences	according	to	the	following	factors:	Year	(F	=	
2.871,	p	=	.039),	Major	(F	=	38.404,	p	<	.001),	and	CPR	
certification	(t	=	10.976,	p	<	.001).	

As	 shown	 in	Table	 2,	CPR	 educational	 awareness	
and	CPR	educational	desire	were	positively	 correlated	
(r	=	.712,	p	<	.001).	There	were	statistically	significant	
positive	 correlations	 between	 CPR	 educational	
awareness	 and	 CPR	 performance	 (r	 =	 .704,	 p	 <.001)	
as	 well	 as	 between	 CPR	 educational	 desire	 and	 CPR	
performance	(r	=	.681,	p	<	.001).

Table 1: General characteristics

Vari-able Category
n (%) 
mean 
(SD)*

CPR
educational 
awareness

t/F(p)
Desire for 

CPR
education 

t/F(p) CPR perfor- 
mance t/F(p)

Total 3.64	(.80) 3.72	(.80) 8.10	(2.68)

Gender
M 46	(33.8) 3.75	(.80) .264	

(.793)
3.75	(.80) 1.221	

(.224)
8.52	(2.85) 1.306	(.194)

F 90	(66.2) 3.58	(.79) 3.58	(.79) 7.88	(2.58)

Year

1 17	(12.5) 3.85	(.81)
3.161 
(.027)

3.78	(.78)
1.742	
(.162)

8.71	(2.78)
2 13	(9.6) 3.39	(.86) 3.49	(.82) 7.15	(2.08)
3 36	(26.5) 3.48	(.74) 3.41	(.86) 7.25	(2.60) 2.871 (.039)
4 70	(51.5) 3.88(.78) 3.75	(.75) 8.57	(2.69)

Age 24.11	
(1.72)*

Major

HSS1 48	(35.3) 3.45	(.81)a
27.718
(<	

.001)
a	<	b

3.56	(.57)b

46.255
(<.001)
a<b<c

7.39	(2.02)b

HMS2 30	(22.1) 4.62	(.37)b 4.52	(.46)c 11.83	(.91)c
38.404
(<	.001)
a	<	b	<	c

NS3 32	(23.5) 3.54	(.71)a 3.67	(.63)b 7.28	(1.97)b

AP4 26	(19.1) 3.41	(.62)a 2.75	(.57)a 6.12	(1.63)a

Religion

Christian 45	(33.1) 3.69	(.87))
.444	
(.722)

3.67	(.82)
.185	
(.907)

7.89	(2.81)
Buddhist	 18	(13.2) 3.56	(.83) 3.74	(.79) 7.33	(2.40)
Catholic 13	(9.6) 3.80	(.70) 3.66	(.83) 8.69	(2.81) .993	(.398)
Other 60	(44.1) 3.78	(.71) 3.59	(.79) 8.37	(2.64)

CPR
certifica-	
tion

Yes 46	(33.8) 4.34	(.60)
9.591 

(< 
.001)

4.49	(.52) 11.573
(< .001) 10.67	(2.48) 10.976

(< .001)

No 90	(66.2) 3.28	(.63) 3.33	(.57) 6.79	(1.62)
1:	Humani-ties	and	Social	Studies,	2:	Health	&	Medical	Science,	3:	Natural	Science,	4:	Arts	&	Physical	Ed.
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A	regression	model	is	shown	in	Table	3.	A	regression	model	was	used	for	hierarchical	regression.	We	performed	
an	 investigation	 to	 discover	 how	CPR	 educational	 awareness	 and	 desire	 for	CPR	 education	 affect	 the	 ability	 to	
perform	AED	&	CPR.	Hierarchical	Step	1	determined	the	influence	that	CPR	educational	awareness	has	on	ability	to	
perform	AED&	CPR.	In	Hierarchical	Step	2,	desire	for	CPR	education	was	added;	the	explanatory	power	increased	
by	a	statistically	significant	2.9%.	These	factors	were	shown	to	exert	a	significant	influence	on	ability	to	perform	
AED	&	CPR.	The	total	explanatory	power	of	these	factors	on	ability	to	perform	AED	&	CPR	was	shown	to	be	66.3%.

Table 2: Correlations between educational awareness, educational desire, and CPR performance

Educational awareness Educational desire CPR performance
Educational	awareness 1 .712*** .704***
Educational	desire .712*** 1 .681***
CPR	performance .704*** .681*** 1

*	p	<	.05,	**	p	<	.01,	***	p	<	.001

Table 3: Hierarchical regression analysis for ability to perform AED & CPR

Model 1 Model 2
B ß B ß

Constant -1.272
CPR	educational	awareness 2.622 .799***

Desire	for	CPR	education .778 .244**

Radj
2(ΔR2

adj) .636 .663	(.029)
F 237.202*** 133.994***

***p	<	.001,	**p	<	.01,	*p	<	.05

DISCUSSION

The	 purpose	 of	 this	 study	 was	 to	 investigate	 the	
effects	 of	 CPR	 educational	 awareness	 and	 desire	 for	
CPR	 education	 on	 college	 students’	 ability	 to	 perform	
automatic	 defibrillation	 (AED)	 and	 cardiopulmonary	
resuscitation	 (CPR)	 and	 to	 provide	 basic	 data	 for	
effective	 education.	Here,	 I	 will	 discuss	 the	 results	 of	
this	study.

In	 this	 study,	 CPR	 educational	 awareness	 varied	
significantly	 according	 to	 year.	 The	 CPR	 educational	
awareness	among	first	and	fourth-year	students	was	high.	
The	results	of	Han’s	study	13	were	similar	to	those	of	the	
present	study	because	CPR	awareness	was	found	to	be	
a	significant	predictor	of	CPR	self-efficacy	according	to	
year.	Therefore,	awareness	of	the	perception	of	CPR	is	
needed	to	provide	influential	CPR	education.	According	
to	 student	 majors,	 there	 were	 statistically	 significant	
differences	 in	 CPR	 educational	 awareness,	 desire	 for	
CPR	 education,	 and	 ability	 to	 perform	AED	&	 CPR;	

students	in	the	health	department	showed	higher	average	
scores	for	each	variable.

The	results	of	Han’s	study	13	were	similar	to	those	of	
the	present	study,	showing	that	students	in	health-related	
majors	 had	 significantly	 different	 perceptions	 of	CPR,	
education,	 and	 self-confidence	 than	 students	 in	 non-
health	related	majors.	This	suggests	that	the	students	in	
the	health	department	are	more	likely	to	have	curricular	
or	non-curricular	educational	opportunities	in	CPR	and	
automatic	defibrillation	and	that	they	are	more	aware	of	
the	risks	of	cardiac	arrest.

In	 this	 study,	 the	 average	 rating	 for	 knowledge	
about	 automatic	 defibrillators	 and	 cardiopulmonary	
resuscitation	was	3.64	 (out	of	5)	points.	Although	 there	
are	limits	to	comparing	studies	because	different	research	
tools	were	used,	research	by	Kim,	Lee,	and	Jun	15	found	
a	result	of	4.28	(out	of	10)	points.	The	result	of	this	study	
was	 3.64	 points;	 if	we	 convert	 this	 to	 a	 10-point	 scale,	
the	 result	 of	 this	 study	was	 7.28,	 which	 is	 higher	 than	
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the	average	score	of	Kim,	Lee,	and	Jun’s	subjects	14.	The	
reason	for	this	is	that	the	BLS	center	is	located	within	the	
university,	so	it	is	recommended	that	students	enrolled	in	
this	program	take	the	BLS	certificate.	Also,	students	in	the	
health	department	were	included	in	this	study	as	subjects.

In	 the	 present	 study,	 the	 total	 explanatory	 power	
of	these	factors	on	ability	to	perform	AED	&	CPR	was	
shown	to	be	66.3%.	Kim,	Lee,	and	Jun	14	reported	that	the	
knowledge,	attitude,	and	performance	ability	scores	on	
automatic	 defibrillation	 and	CPR	differed	 significantly	
according	 to	 students’	 experiences	 in	 CPR	 training	
and	 awareness	 of	 automatic	 defibrillators.	 This	 study	
also	 showed	 that	 CPR	 performance	 was	 significantly	
correlated	with	desire	for	CPR	education,	and	stepwise	
regression	 analysis	 showed	 similar	 results	 for	 CPR	
performance.

These	 results	 suggest	 that	 CPR	 knowledge	 and	
education	 are	 important	 for	 students	 in	 both	 health	
and	 non-health-related	 majors.	 Therefore,	 knowledge,	
training,	and	iterative	education	are	important	to	improve	
students’	CPR	abilities.

CONCLUSION

In	 this	 study,	 it	 was	 shown	 that	 the	 awareness	 of	
CPR	 and	 the	 desire	 for	 CPR	 education	 increase	 one’s	
CPR	 performance.	 In	 the	 future,	 students’	 overall	 CPR	
performance	will	 increase	 as	CRP	education	 is	 promoted	
in	the	general	curriculum	of	universities.	This	study	was	
limited	 to	 the	 study	 of	 university	 students	 in	 a	 few	
universities.	 To	 confirm	 its	 results,	 future	 studies	 will	
need	 to	 be	 conducted	 involving	 greater	 numbers	 of	
students	in	health	and	non-health-related	majors.
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ABSTRACT

The	purpose	of	this	study	is	to	provide	basic	data	for	the	development	of	teaching	strategies	for	debriefing	by	
understanding	the	subjectivity	of	debriefing	after	the	nursing	instructor	has	conducted	a	simulation.	

The	38	university	nursing	professors	of	this	study	who	performed	nursing	curricula	simulations	classified	41	
selected	Q-statements	into	a	normal	distribution	using	a	9-point	scale.	The	collected	data	were	distributed	
using	the	Q-sorting	process	to	distribute	them	according	to	a	9-point	scale.	The	scores	of	the	distributed	
cards	were	converted	to	scores	ranging	from	1-9	points,	and	analyzed	using	the	PC-QUANA	program	which	
was	produced	by	Norman	Van	Tubergen.	Among	the	university	nursing	professors,	three	types	of	debriefing	
were	identified:	Type	1	(“Instructor-led,	problem	solving-oriented”);	Type	2	(“Evaluation-centered,	oriented	
towards	achievement	of	learning	targets”);	and	Type	3	(“Learner-centered,	self-reflection-oriented”).	These	
three	types	were	commonly	recognized	as	teaching	methods	that	improved	debriefing	skills.	In	the	future,	
it	will	be	used	as	a	foundation	for	improving	debriefing	awareness	and	the	efficiency	of	simulation-based	
training,	and	it	will	stimulate	various	types	of	research	on	simulation	debriefing.
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INTRODUCTION

The	purpose	of	nursing	clinical	practice	education	
is	to	reflect	and	integrate	knowledge	in	clinical	practice	
1.	 This	 means	 improving	 nursing	 students’	 ability	 to	
solve	problems	creatively	and	critically	through	rational	
choices	 rather	 than	 simple	memorization	 2.	 Therefore,	
there	 is	 a	 need	 to	 increase	 students’	 motivation	 and	
involvement	 by	 applying	 teaching	 methods	 such	 as	
inference	 or	 problem-based	 learning	 3.	Debriefing	 is	 a	
teaching	method	used	for	education	 in	nursing	clinical	
practice	 because	 it	 confirms	 the	 clinical	 experience	 of	
teachers	 and	 students,	 enhances	 reasoning	 ability,	 and	
improves	decision-making	and	criticism	4.	In	particular,	

one	 of	 the	 areas	where	 the	 debriefing	method	 is	most	
actively	 applied	 in	 nursing	 education	 is	 in	 simulation-
based	classes.	 In	Korea,	 the	application	of	 simulations	
is	 not	 a	 new	 phenomenon,	 but	 recently	 it	 has	 been	
attracting	attention	and	demand	as	an	alternative	to	on-
site	 training	 in	 response	 to	various	changes	 in	nursing	
education	environments	5.

Recently,	 due	 to	 the	 problems	 of	 safety	 and	 the	
strengthening	 of	 patients’	 rights,	 most	 student	 clinical	
practice	 is	 done	 via	 subcontracting	 or	 observation	
rather	 than	direct	nursing;	 in	addition,	 there	have	been	
difficulties	 in	 experiencing	 various	 types	 of	 clinical	
practice	 due	 to	 shortages	 in	 the	 number	 of	 hospitals	
which	 have	 practice	 sites	 and	 on-site	 clinical	 practice	
leaders	 6.	 Simulation-based	 training	 has	 the	 advantage	
that	 nursing	 students	 can	 experience	 complicated	 and	
various	clinical	problems	and	difficult	clinical	situations	
in	a	safe	environment,	and	students	can	practice	handing	
these	situations	as	often	as	they	wish	7. Simulation-based	
classes	are	divided	into	three	stages:	briefing,	simulation,	
and	 debriefing.	 When	 designing	 the	 curriculum	 of	 a	
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simulation-based	 class,	 debriefing	 must	 be	 carefully	
considered	 as	 the	 final	 stage	 of	 simulation-based	
instruction	 8.	The	 reason	 that	 the	 debriefing	process	 is	
important	 is	 because	 it	 reinforces	 the	 content	 learned	
through	the	simulation	after	the	simulation	is	run	7;	it	is	
also	an	important	stage	in	which	the	learner	and	instructor	
can	clarify	the	rationales	behind	knowledge	and	practice	
9.	Finally,	it	is	an	opportunity	for	the	professor	and	the	
learner	to	look	back	and	rediscover	what	happened	and	
what	it	means	10.	In	a	simulation-based	class,	most	of	the	
reflection,	 discussion,	 and	 feedback	 about	 the	 lessons	
of	 the	 class	 is	 completed	 during	 the	 debriefing	 phase;	
therefore,	 the	 experience	 gained	 during	 the	 debriefing	
phase	 should	 not	 be	 omitted	 11.	 In	 addition,	 when	
designing	 a	 simulation,	 debriefings	 involving	 learning	
objectives,	 field	 reproducibility,	 problem	 solving,	 and	
student	support	should	be	considered	8.	A	related	domestic	
subjective	 study	 on	 nursing	 students’	 experiences	 in	
simulation-based	classes	(including	debriefing)	already	
exists	 12;	 additionally,	 many	 studies	 on	 the	 effects	 of	
simulation-based	classes	on	nursing	students	have	been	
published	 recently13.	 However,	 the	 perception	 of	 the	
debriefing	 process	 is	 expected	 to	 be	 different	 for	 each	
individual	instructor,	although	there	is	no	research	on	this	
topic.	Since	 the	few	current	studies	on	debriefing	seek	
to	explain	the	phenomenon	of	debriefing	by	examining	
only	a	limited	number	of	variables,	they	are	not	sufficient	
to	 deeply	 understand	 the	 attitudes	 and	 perceptions	
of	 instructors	 about	 debriefing. It	 is	 thus	 necessary	 to	
classify	the	various	types	of	instructor	perceptions	about	
debriefing	and	to	analyze	the	characteristics	of	each	type	
in	order	to	promote	awareness	and	understanding	of	the	
debriefing	phase	of	simulation-based	classes.	Therefore,	
in	this	study,	we	try	to	find	the	subjective	structure	and	
characteristics	of	 the	debriefing	perceptions	of	nursing	
professors	using	Q-methodology;	we	also	seek	 to	gain	
understanding	about	the	experiences	of	participants.	In	
addition,	we	will	 use	 these	 results	 as	 a	 foundation	 for	
developing	an	effective	debriefing	strategy.

MATERIALS AND METHOD

Research design and Ethical consideration:	 The	
purpose	 of	 this	 study	 is	 to	 apply	 Q-methodology	 to	
nursing	professors	who	conduct	 simulations	 as	part	 of	
their	nursing	curricula	to	understand	the	subjectivity	of	
post-simulation	debriefings.	We	received	approval	from	
the	institutional	bioethics	committee	of	the	university	to	
conduct	this	research	(IRB	No.	SMU-2016-09-002-01).	

Sample method

Q-sample configuration:	 The	 concourse	 extraction	
was	 conducted	 through	 a	 review	 of	 domestic	 and	
foreign	 literature	and	 individual	 in-depth	 interviews	 in	

order	 to	understand	 the	 common	views,	 attitudes,	 trial	
reasons,	and	values	of	nursing	instructors	with	regard	to	
simulation	debriefing. First,	we	examined	prior	studies,	
books,	 and	 associations	 and	 academic	 conferences	
related	 to	simulation	debriefing;	second,	we	conducted	
in-depth	interviews	with	five	nursing	professors	who	had	
experience	with	 simulation	 debriefings	The	 interviews	
took	 approximately	 60-90	minutes,	 and	 a	 total	 of	 186	
Q-populations	were	 extracted	 through	 this	 process.	To	
select	Q-samples	 for	 this	 study	based	on	 the	extracted	
186	Q-populations,	four	nursing	faculty	professors	with	
experience	 in	 Q-methodology	 deleted	 the	 statements	
which	 had	 duplicate	 meanings	 and	 combined	 the	
statements	with	similar	meanings	 to	adopt	 the	final	41	
statements.	After	adopting	the	41	statements	and	creating	
a	 card	 for	 each	 statement,	 we	 conducted	 preliminary	
surveys	 on	 eight	 subjects	 to	 confirm	 that	 there	 was	 a	
balance	 of	 positive,	 negative,	 and	 neutral	 statements.	
Finally,	 after	 verifying	 and	 correcting	 the	 statements	
for	clarity	and	understandability,	the	final	39	statements	
were	selected	as	the	Q-sample.

Selection of p-sampl:	The	 P-sample	 of	 this	 study	was	
comprised	of	36	subjects	who	had	performed	simulation	
debriefings	 as	 part	 of	 their	 nursing	 curricula.	 For	 the	
ethical	 protection	 of	 the	 participants,	we	 explained	 that	
the	data	to	be	collected	was	intended	for	research	purposes	
only,	and	we	guaranteed	that	 the	identities	and	personal	
circumstances	of	the	participants	would	be	anonymous.

Q-sorting:	Q-sample	classification	refers	to	the	process	by	
which	an	individual	models	his	or	her	opinions	or	feelings	
about	 a	 topic.	 This	 study	 used	 a	 forced	 distribution	 as	
follows.	However,	in	this	study,	the	follow-up	statements	
were	 quoted	 directly	 in	 the	 type	 analysis;	 the	 contents	
of	the	statements	are	not	statistical	data,	so	they	are	not	
presented	and	refer	only	to	the	results.

Raw
Scores -4 -3 -2 -1 0 1 2 3 4	

No.	of	Card (2) (3) (5) (6) (7) (6) (5) (3) (2)	
Transformed	

Score 1 2 3 4 5 6 7 8 9

Strongly	Disagree Neutral Strongly	
Agree

Fig. 1: Distribution Chart for Q sample
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DATA ANALYSIS

The	 collected	 data	 were	 distributed	 using	 the	
Q-sorting	 process	 to	 distribute	 them	 according	 to	 a	
9-point	 scale.	 The	 scores	 of	 the	 distributed	 cards	 were	
converted	 to	 scores	 ranging	 from	 1-9	 points,	 and	 the	
scores	were	assigned	and	analyzed	using	the	PC-QUANA	
program	which	was	produced	by	Norman	Van	Tubergen.	
To	increase	the	determination	and	explanation	of	the	ideal	
number	of	factors	based	on	Eigen	values	of	1.0	or	higher,	
the	number	of	factors	was	chosen	to	vary	the	number	of	
factors,	and	the	type	was	chosen	as	the	ideal	result	of	the	
calculation.	These	three	types	accounted	for	57.3%	of	the	
total	variance.	The	first	 factor	accounted	for	39.4%,	 the	
second	factor	accounted	 for	12.0%,	and	 the	 third	 factor	
accounted	 for	 5.9%.	 The	 correlations	 and	 explanatory	
power	of	each	type	are	shown	in	Table	1	below.

Table 1: Eigen values and correlations between 
factors

Type1
(N = 11)

Type2
(N = 12)

Type3
(N = 13)

Eigen	value 14.1769 4.3217 2.1172
Variance 39.4 12.0 5.9

Cumulative 39.4 51.4 57.3
Type	1 1.000
Type	2 .445 1.000
Type	3 .797 .541 1.000

FINDINGS

Composition of Q-factors:	 In	 this	 study,	 statistical	
processing	 was	 done	 by	 specifying	 various	 factors,	
and	 three	 factors	 (types)	were	 found	 by	 comparing	 the	

results.	Among	 the	 three	 types,	 the	 first	 type	 consisted	
of	11	subjects,	the	second	type	consisted	of	12	subjects,	
and	 the	 third	 type	consisted	of	13	subjects.	These	 three	
types	accounted	for	57.3%	of	the	total	variance.	The	first	
factor	accounted	for	39.4%,	the	second	factor	accounted	
for	12.0%,	and	the	third	factor	accounted	for	5.9%.	The	
correlations	and	explanatory	power	of	each	type	are	shown	
in	Table	1.	In	addition,	the	demographic	characteristics	and	
factor	weights	of	the	research	participants	were	classified	
into	these	types	as	shown	in	Table	2;	the	higher	the	factor	
weight	 of	 each	 type,	 the	more	 typically	or	 ideally	 each	
subject	represents	his	or	her	type.

Type 1: Professor-led, problem-solving oriented: As 
shown	 in	Table	 2,	 there	were	 11	 subjects	 classified	 as	
type	1;	their	average	age	was	44.2.	All	were	female,	and	
they	had	on	average	10.6	years	of	career	experience	and	
6.4	years	of	education	experience.	One	hundred	percent	
had	 prior	 experiences	 of	 participating	 in	 simulation-
based	education.	The	average	number	of	scenarios	they	
had	 practiced	 was	 12.5.	 Their	 levels	 of	 satisfaction	
with	 simulation-based	 training	 ranged	 from	 normal	 to	
satisfied,	 and	 their	 levels	 of	 satisfaction	 with	 clinical	
practice	ranged	from	dissatisfied	to	satisfy.	Items	which	
showed	 strong	 affirmation	 of	Type	 1	were	 as	 follows:	
“A	 sufficient	 clinical	 knowledge	 of	 the	 professor	 is	
needed	 for	 debriefing	 (Z	 =	 1.87)”;	 “The	 effects	 of	
debriefing	 depend	 on	 the	 progress	 of	 the	 professor	 (Z	
=	 1.85)”;	 and	 “Debriefing	 improves	 problem	 solving	
ability	(Z	=	1.52).”	(Table	3).	Based	on	these	results,	the	
characteristics	 of	 the	first	 type	of	 debriefing	 are	based	
on	 the	knowledge	 that	professors	have	gained	 through	
lots	of	clinical	knowledge,	which	professors	are	able	to	
adapt	to	various	scenarios	for	problem	solving.	Thus,	we	
named	it	“professor-led,	problem	solving-oriented.”

Table 2: Population sociological characteristics and factor weights by type

Type P
No.

Factor 
Weight Age Gender

Career 
length
(years)

Education 
experience

(years)

Scenario
practice count

(No.)

Satisfaction 
with simulation 

training
Type	1
(n	=	11) 32 1.1167 43 F 11 6 5 4

35 1.0349 56 F 23 5 50 3
34 .7113 43 F 11 10 3 3
29 .7054 40 F 3 5 3 4
1 .6296 40 F 2 10 2 4
17 .4725 37 F 4 2 8 4
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Conted…

27 .4531 51 F 13 4 40 3
23 .4489 38 F 11 3 1 3
33 .4451 51 F 10 13 20 4
25 .4154 45 F 20 3 4 3
24 .3390 42 F 9 9 2 4

Type	2
(n	=	12) 9 2.2638 53 F 1 19 1 4

8 2.2174 51 F 2 19 3 4
7 1.8522 62 F 1 32 1 5
4 1.73 44 F 12 1 2 5
5 1.5586 55 F 8 3 2 5
6 1.4574 50 F 7 12 2 5
12 0.7936 53 F 1 19 2 4
10 0.7664 60 F 8 31 4 4
3 0.6203 43 F 18 4 3 5
11 0.4518 64 F 7 30 1 3
31 0.3966 54 F 8 10 10 4
14 0.396 43 F 5 15 24 4

Type	3
(n	=	13) 20 1.0249 47 F 4 20 6 4

26 0.6986 36 F 12 3 6 3
16 0.6928 44 F 8 13 8 1
2 0.6285 54 F 25 7 4 5
36 0.6235 34 F 5 4 2 5
19 0.597 46 F 7 16 180 4
15 0.5921 46 F 11 10 48 4
21 0.5203 41 F 17 2 2 4
13 0.3617 44 F 6 13 165 5
18 0.3328 31 F 2 2 24 4
30 0.2466 38 F 7 5 50 4
28 0.2335 50 F 9 12 3 4
22 0.2001 34 M 7 2 3 5

F:	Female,	M:	Male.	1:	Very	unsatisfied,	2:	Unsatisfied,	3:	Moderate,	4:	Satisfied,	5:	Very	satisfied

Type 2: Evaluation-focused, oriented towards 
achievement of learning targets:	 As	 shown	 in	 Table	
2,	 there	 were	 12	 subjects	 classified	 as	 Type	 2;	 their	
average	 age	was	 52.7,	 and	 they	were	 all	 female.	Their	
average	 amount	 of	 clinical	 experience	 was	 6.5	 years,	
and	 their	 average	 amount	 of	 education	 experience	
was	 16.3	 years.	 One	 hundred	 percent	 had	 experience	
participating	in	simulation-based	education.	The	average	
number	of	scenarios	they	had	practiced	was	4.6,	and	their	
satisfaction	with	 simulation-based	 training	 ranged	 from	
moderate	to	satisfy.	Finally,	their	satisfaction	with	clinical	

practice	ranged	from	dissatisfied	to	very	satisfied	(Table	
2).	For	Type	2,	 the	 items	which	showed	strong	positive	
agreement	were	 as	 follows:	 “Debriefing	 is	 the	 time	 for	
evaluation	and	reflection	between	instructors	and	learners	
(Z	=	1.77)”;	“Debriefing	is	helpful	for	both	teachers	and	
students	(Z	=	1.69)”;	and	“I	encourage	students	to	express	
their	opinions	during	debriefing	(Z	=	1.57)”	(Table	3)

The	 results	 of	 this	 study	 suggest	 that	 the	 second	
type	has	 a	 shorter	 clinical	 career,	 a	 longer	 educational	
career,	 and	 experience	 with	 fewer	 scenarios	 than	 the	
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first	 type.	 They	 believe	 that,	 rather	 than	 focusing	 on	
problem	 solving	 in	 clinical	 situations,	 the	 goal	 of	
debriefing	 should	 be	 to	 make	 students	 aware	 of	 the	
basic	 knowledge	 (skills)	 which	 they	 absolutely	 must	
know.	Thus,	we	named	it	"evaluation-focused,	oriented	
towards	achievement	of	learning	targets."

Type 3: Learner-centered, self-reflection-oriented: 
As	shown	in	Table	2,	 there	were	13	subjects	classified	
as	 Type	 3.	 Their	 average	 age	 was	 41.9,	 and	 there	
were	 12	 females	 (92.3%)	 and	 one	male	 (7.7%).	Their	
average	 amount	 of	 clinical	 experience	 was	 9.2	 years,	
their	 educational	 experience	was	 8.4	 years,	 and	 100%	
had	 experience	 with	 simulation-based	 education.	 The	
average	number	of	scenarios	they	had	practiced	was	38.5.	
Their	satisfaction	with	simulation-based	training	ranged	
from	moderate	 to	 very	 satisfied,	 and	 satisfaction	 with	
clinical	practice	ranged	from	dissatisfied	to	very	satisfy.	
As	 shown	 in	Table	 3,	 the	 items	which	 showed	 strong	
agreement	with	Type	 3	were	 as	 follows:	 “I	 encourage	

students	 to	 express	 their	 opinions	 during	 debriefing	
(Z	=	1.81)”;	 “Debriefing	 is	 a	 self-reflection	process	 in	
preparation	 for	practice	 (Z	=	1.50)”;	and	“I	make	sure	
that	 students	 are	 not	 intimidated	 during	 debriefing	 (Z	
=	1.45).”	On	the	other	hand,	 the	 items	showing	strong	
disagreement	 were	 as	 follows:	 “Debriefing	 only	 deals	
with	 areas	 where	 student	 performance	 is	 lacking	 (Z	
=	 -2.21)”;	 “Debriefing	 focuses	 on	 students	 who	 are	
interested	 in	 debriefing	 (Z	 =	 -2.13)”;	 and	 “Debriefing	
is	 a	 difficult	 time	 for	 instructors	 (Z	 =	 -1.80).”	Type	 3	
professors	 show	 students	 a	 video	 recorded	 during	 the	
debriefing	 and	 then	 guide	 the	 participation	 of	 all	 of	
the	 learners	 while	 encouraging	 individual	 learners	 to	
participate	 in	 the	video	review.	This	gives	 learners	 the	
chance	to	observe	their	simulation	practice	objectively,	
and	 individual	 learners	 are	 encouraged	 to	 share	 their	
opinions	without	being	intimidated.	Learners	are	able	to	
reflect	on	their	own	achievement,	so	we	named	this	type	
"learner-centered,	self-reflection-oriented."

Table 3: Statement of type Z-score ≥ |1|

Type Q-Statement Z-score

1

Q06 The	professor’s	sufficient	clinical	knowledge	is	needed	for	debriefing. 1.87
Q21 The	effectiveness	of	debriefing	depends	on	the	progress	of	the	professor. 1.85
Q17 Debriefing	improves	problem	solving	ability. 1.52
Q01 Debriefing	links	simulation	practice	with	its	theoretical	basis. 1.08

Q33 Debriefing	should	mainly	proceed	based	on	the	basic	knowledge	(skills)	which	
students	absolutely	need	to	know. -1.19

Q15 Debriefing	focuses	on	the	transmission	of	information	by	the	professor. -1.34
Q36 Debriefing	methods	are	improved	by	reflecting	on	the	opinions	of	the	students. -1.35
Q16 The	learning	effects	of	debriefing	last	only	for	a	short	time. -1.48
Q14 I	use	the	same	method	every	time	for	debriefing. -1.88
Q20 Debriefing	mainly	focuses	on	students	who	are	interested	in	debriefing. -2.09
Q03 Debriefing	only	deals	with	areas	where	student	performance	is	lacking. -2.24

2

Q39 Debriefing	is	the	time	for	evaluation	and	reflection	between	professors	and	learners. 1.77
Q27 Debriefing	helps	both	teachers	and	students. 1.69
Q08 Encourage	students	to	express	their	opinions	during	debriefing. 1.57
Q22 During	debriefing,	the	professor	serves	as	a	facilitator. 1.50
Q19 Debriefing	is	an	objective	reflection	of	the	simulation	practice. 1.26
Q12 I	wait	for	students	to	respond	when	debriefing. -1.01
Q06 The	professor’s	sufficient	clinical	knowledge	is	needed	for	debriefing. -1.12
Q16 The	learning	effects	of	debriefing	last	only	for	a	short	time. -1.12
Q04 Debriefing	is	a	self-reflection	process	in	preparation	for	practice. -1.26
Q15 In	the	debriefing,	I	focus	on	the	transmission	of	information	by	the	professor. -1.82
Q25 Debriefing	is	a	difficult	time	for	professors. -1.89
Q03 Debriefing	deals	only	with	areas	where	student	performance	is	lacking. -1.96

3

Q08 I	encourage	students	to	express	their	opinions	during	debriefing. 1.81
Q04 Debriefings	is	a	self-reflection	process	in	preparation	for	practice. 1.50
Q09 I	make	sure	that	students	are	not	intimidated	during	debriefing. 1.45
Q19 Debriefing	is	an	objective	reflection	of	the	simulation	practice. 1.28
Q01 Debriefing	links	simulation	practice	with	its	theoretical	basis. 1.18
Q26 I	provide	students	with	a	sense	of	accomplishment	during	debriefing. 1.08
Q16 The	learning	effects	of	debriefing	last	only	for	a	short	time. -1.43
Q25 Debriefing	is	a	hard	time	for	professors. -1.80
Q20 Debriefing	mainly	focuses	on	students	who	are	interested	in	debriefing. -2.13
Q03 Debriefing	only	deals	with	areas	where	student	performance	is	lacking. -2.21
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RESULTS ANALYSIS

As	 a	 result	 of	 this	 study,	 the	 subjectivity	 of	 the	
simulation	 debriefing	 of	 the	 nursing	 instructors	 was	
classified	 into	 three	 types:	 the	 “professor-led,	 problem	
solving-oriented”	 type	 that	 is	 led	by	 the	professor;	 the	
“evaluation-focused,	 oriented	 towards	 achievement	 of	
learning	targets”	type	that	focuses	on	evaluation;	and	the	
“learner-centered,	 self-reflection-oriented”	 type	 which	
focuses	on	the	learner.

Type	 1	 (professor-led,	 problem-solving)	 requires	
professors	 to	 have	 sufficient	 clinical	 knowledge	 and	
recognizes	 that	 the	effects	of	debriefing	depend	on	 the	
ability	of	the	professor.	They	conduct	debriefings	using	
clinical	 cases.	 Debriefing	 is	 a	 teaching	 strategy	 that	 a	
professor	must	master,	and	efficient	debriefing	facilitates	
learners’	 learning	 14.	 In	 Type	 1,	 the	 use	 of	 clinical	
knowledge	and	clinical	cases	are	considered	 important	
in	 debriefing;	 this	 supports	 the	 results	 that	 confidence	
in	professors	can	be	secured	by	using	well-established	
knowledge	14.	On	the	other	hand,	the	first	type	does	not	
agree	 with	 consideration	 of	 learners	 or	 learners’	 own	
debriefing;	 therefore,	 it	 requires	 sharing	 of	 debriefing	
methods	which	include	learners	such	as	open	discussion.	
It	 also	 requires	 work	 to	 stimulate	 understanding	 of	
the	 advantages	 and	 disadvantages	 of	 structured	 and	
unstructured	debriefing	methods.

The	 second	 type	 (evaluation-focused,	 oriented	
towards	 achievement	 of	 learning	 goals)	 uses	 the	 best	
debriefing	methods	to	conduct	debriefing	which	focuses	
on	 the	basic	contents	 (skills)	 to	be	 learned	 in	 scenario	
situations.	Also,	 the	 interaction	 between	 the	 instructor	
and	the	learner	is	important	and	recognized	as	a	beneficial	
process	for	all.	To	achieve	a	successful	learning	strategy,	
debriefing	 is	 an	 essential	 element	 14.	 Professors	 can	
also	 facilitate	 the	 achievement	 of	 learning	 objectives	
through	practical	feedback	on	learners'	behavior	during	
the	 simulation	 15.	 Debriefing	 is	 the	 active	 interaction	
between	the	professor	and	the	learner	based	on	a	review	
of	 the	 knowledge,	 skills,	 and	 performance	 applied	 by	
the	 learner	 16.	Type	2	professors	 attempt	various	 types	
of	 debriefing	 and	 search	 for	 appropriate	methods;	 this	
supports	 the	 result	 that	 effective	debriefing	knowledge	
and	acquisition	of	 skills	 is	an	 important	component	of	
simulation-based	training17.

In	Type	2,	debriefing	mainly	focuses	on	achieving	
learning	 objectives,	 which	 may	 result	 in	 a	 lack	 of	
overall	 understanding	 and	 self-reflection	 regarding	
the	 simulation	 scenario.	 Therefore,	 during	 debriefing,	
it	 is	 necessary	 to	 find	 ways	 to	 encourage	 learners	 to	

develop	 their	 integrated	 situational	 awareness	 and	
self-reflection	 capacities.	 By	 assessing	 the	 learner's	
cognitive,	 emotional,	 and	 psychomotor	 behavior,	
integrated	 debriefing	 ultimately	 enhances	 learners’	
clinical	judgment	abilities	18.	In	order	to	do	this,	a	plan	
for	complex	debriefing	procedures	should	be	established	
in	 advance,	 in	 addition	 to	 one	 for	 carrying	 out	 the	
simulation	scenario.

Type	 3	 (learner-centered,	 self-reflection-oriented)	
encourages	 learner	 participation,	 objective	 reflection	
upon	 simulation	 exercises,	 and	 expression	 of	 learners’	
opinions.	 In	 addition,	 the	 learner	 should	 not	 be	
intimidated	 so	 that	 they	 can	 engage	 in	 self-reflection.	
By	 creating	 a	 comfortable	 environment	 that	 does	 not	
necessarily	 require	 the	 best	 technique	 and	 taking	 into	
account	 the	 learner's	 tendencies,	 skills,	 and	 abilities,	
Type	 3	 professors	 can	 lower	 learner	 anxiety	 and	
encourage	active	participation15.

Debriefing	 is	 an	 important	 process	 of	 experiential	
learning	 in	 which	 learners	 are	 stimulated	 to	 develop	
the	knowledge	and	views	required	for	future	nurses	 19. 
Ultimately,	 debriefing	 helps	 learners	 to	 correct	 their	
mistakes	and	improve	their	knowledge	and	skills,	thereby	
supporting	 interpretive	 learning	 and	 self-reflection	 20. 
Because	 Type	 3	 induces	 learner	 self-reflection	 during	
debriefing,	further	plans	should	be	prepared	to	promote	
the	results	of	such	reflection	in	future	learning	and	clinical	
practice.	Additionally,	there	is	a	need	to	systematically	
prepare	institutional	arrangements	(such	as	self-directed	
simulation	practice)	to	develop	learner	self-reflection.

CONCLUSION

This	study	on	the	subjectivity	of	simulation	debriefing	
identified	 three	 types	 of	 debriefing:	 (1)	 “teacher-led,	
problem-solving-oriented”;	 (2)	 “evaluation-centered,	
oriented	 toward	 achievement	 of	 learning	 targets”;	 and	
(3)	 “learner-centered,	 self-reflection–oriented.”	 The	
three	 types	 were	 commonly	 recognized	 as	 teaching	
methods	 that	 improve	 debriefing	 skills.	 	 In	 the	 future,	
it	will	be	used	as	a	foundation	for	improving	debriefing	
awareness	 and	 the	 efficiency	 of	 simulation-based	
training,	and	it	will	stimulate	various	types	of	research	
on	 simulation	 debriefing.	 However,	 since	 this	 study’s	
subjects	were	all	nursing	professors,	 these	results	have	
limited	applicability	 to	other	disciplines.	Based	on	 the	
results	of	the	above	research,	we	propose	the	following:

	 1.	Further	 studies	on	 the	 subjectivity	of	 simulation	
debriefings	 should	 be	 repeated	 for	 professors	 in	
other	academic	fields.
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	 2.	For	nursing	instructors	in	particular,	it	is	necessary	
to	 develop	 and	 apply	 differentiated	 education	
programs	 on	 the	 subjectivity	 of	 simulation	
debriefing.
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Protective Effects of Braintox (Aroma Oil Mixture) on Memory 
Impairment and Arc and Fos Expression in Amyloid Beta-mice 
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ABSTRACT

Objectives:	The	target	of	this	paper	is	to	confirm	the	protective	effect	of	the	aroma	oil-mixture	(Braintox)	
on	cognitive	dysfunction	in	the	traditional	knowledge	of	Oriental	medicine.

Method:	The	 amyloid	 β	 (Aβ)	 toxicity	 is	 known	 to	 induce	 the	 neuronal	 dysfunction	 and	death.	The	Aβ	
intracerebroventricular	injection	animal	model	was	used	to	make	a	cognitive	dysfunction.	The	step	through	
latency	was	measured	via	passive	avoidance	behavioral	test.	The	Arc	and	Fos	gene	expression	was	calculated	
via	real-time	qPCR.	The	acetylcholinesterase	inhibitory	effect	of	Braintox	was	measured.

Findings:	The	Aβ	intracerebroventricular	injection	made	a	cognitive	dysfunction	and	significantly	reduced	
the	time	of	step	through	latency	(time)	compared	to	sham	group.	Braintox	treatment	significantly	increased	
the	 latency	 time	 compared	 to	Aβ-injected	mice.	Braintox	 treatment	 significantly	 increased	Arc	 and	 Fos	
gene	expressions	in	hippocampi.	The	reduction	of	acetylcholinesterase	activity	could	be	effective	to	help	
the	cholinergic	neurons.	Accordingly,	 the	antiacetylcholinesterase	assay	was	performed	and	the	Braintox	
significantly	reduced	the	acetylcholinesterase	activity.

Improvements:	The	present	results	proposed	that	Braintox	could	have	beneficial	effects	on	the	cognitive	dysfunction.	
Its	effects	might	be	explained	by	the	mechanisms	including	Arc,	Fos	and	antiacetylcholinesterase	activity.

Keywords: Alzheimer’s disease, Amyloid beta, Braintox, Dementia, Learning and memory

Corresponding Author:
Kanghyun	Leem
Professor,	College	of	Korean	Medicine,
Semyung	University,	Republic	of	Korea
Email:	lkh@semyung.ac.kr

INTRODUCTION

The	 amyloid	 beta	 (Aβ)	 deposition	 at	 neurons	 is	 a	
prime	 pathological	 evidence	 of	 Alzheimer’s	 disease	
(AD).	 And	 it	 is	 well	 known	 that	 neuronal	 cell	 deaths	
and	malfunctions	are	due	to	the	toxicity	of	Aβ1.	The	Aβ	
intracerebroventricular	injection	in	an	animal	brain	could	
made	a	pathologic	situation	such	as	dementia,	learning	and	
memory	 dysfunction2,3.	 The	 Aβ	 intracerebroventricular	
injecting	animal	model	was	chosen	to	find	out	the	effects	
of	 the	 Braintox	 (aroma	 oil	 mixture)	 on	 the	 pathologic	
memory	dysfunction	of	AD	and	dementia.	The	Braintox	
was	 made	 and	 provided	 by	 Goodbiolab	 Co.	 based	 on	

the	 information	 of	 the	 traditional	 memory-enhancing	
formulae.	The	cognitive	ability	was	measured	by	a	passive	
avoidance	test.	This	is	a	fear	conditioning	test	used	for	the	
evaluation	of	a	 learning	and	memory	ability	in	a	rodent	
experimental	model.

In	 order	 to	 investigate	 the	mechanism	 of	memory	
enhancement	of	Braintox,	Arc	and	Fos	gene	expressions	
were	measured	 in	 hippocampus	 of	mouse	 brain.	Anti-
acetylcholinesterase	activity	which	 is	main	 therapeutic	
target	of	Alzheimer’s	disease	was	evaluated	as	well.	The	
objective	of	the	this	article	was	to	investigated	Braintox’s	
effects	of	on	memory	dysfunction	produced	with	Aβ	and	
the	its	therapeutic	mechanism.

METHOD

Sample preparation: Braintox	 was	 manufactured	 and	
provided	 from	Goodbiolab	Co.	 (Songpa,	Seoul,	Republic	
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of	Korea).	Aβ1–42	 (MilliporeSigma	Co.,	 St.	 Louis,	MN,	
USA)	was	prepared	as	working	solutions	in	sterile	20	μM	
phosphate-buffered	saline	(pH	7.4).	For	example,	if	100	μg	
is	 dissolved	 in	1.11	mL	sterile	0.1	M	phosphate-buffered	
saline,	 it	will	 be	 20	 μM	 of	Aβ1-42	 in	 0.1	M	 phosphate-
buffered	saline.	If	this	solution	is	administered	at	5	μL	per	
mouse,	it	will	be	administered	at	100	pmol	per	mouse.	The	
working	 solution	 was	 incubated	 at	 37°C	 for	 1	 day.	 The	
procedure	is	needed	to	make	a	fibrillized	form.	The	made	
sample	was	divided	into	small	volume	and	used	to	study	an	
animal	experiment4.

Experimental animals:	 ICR	 outbred	 male	 mice	 (4-5	
weeks	 age,	 Samtako	 Co.,	 Jongno-gu,	 Seoul,	 Korea)	
were	 grown	 in	 12	 hour	 light-dark	 cycles	 according	 to	
the	standard	mice-housing	conditions	(24-27°C,	60-65%	
humidity).	Dried	pellets	and	water-like	foods	were	freely	
available	to	the	mice.	All	mice	were	dissevered	randomly	
into	 three-groups	 (Sham,	Aβ	 and	Aβ+Braintox).	After	
the	Braintox	material	was	placed	in	 the	 isolate	cage	at	
200	mg/m3/h	once	a	day	for	7	days.	At	each	day,	mice	
were	placed	in	a	cage	and	freely	inhaled	for	60	minutes.	
Sham	and	Aβ	groups	were	 placed	 in	 the	 same	 shaped	
cage	 for	60	minutes.	Animal	 testing	was	 conducted	 in	
accordance	with	international	ethical	standards	and	the	
guidelines	 of	 the	Semyung	University	Animal	Care	&	
Use	Committee.

Passive avoidance test: A	step	through	apparatus	was	used	
to	 test	 latency	 time	 of	 Braintox	 as	 described	 elsewhere2. 
Briefly,	to	get	used	to	the	testing	apparatus	which	is	a	box	
divided	into	a	dark	room	and	a	bright	room,	the	mice	were	
trained	and	returned	to	home	cage.	On	the	next	day,	the	mice	
were	 intracerebroventricularly	injected	with	Aβ1–42	(100	
pmol	per	mouse	in	5	μL	sterile	0.1	M	phosphate-buffered	
saline,	for	both	Aβ	and	Aβ+Braintox	groups)	or	saline	(the	
same	 volume	 of	 sterile	 0.1	 M	 phosphate-buffered	 saline	
was	injected	into	sham	animals).	On	the	following	day,	the	
mice	were	put	back	 into	 the	box	and	 the	experiment	was	
conducted	to	form	an	unpleasant	memory	by	applying	an	
electric	 shock	 immediately	 as	 soon	as	 the	mouse	entered	
the	 dark	 room.	On	 the	 next	 day,	 the	 efficacy	of	 the	 drug	
was	assessed	by	measuring	the	delay	time	from	when	mice	
passed	 into	 the	 dark	 room	 again.	The	 time	 taken	 for	 the	
mice	to	enter	the	dark	room	was	registered.	The	time	was	
considered	as	a	latency	time.

Brain tissue dissection:	 After	 the	 behavioral	
experiment,	the	mice	were	decapitated.	The	hippocampi	
were	dissected	and	preserved	in	a	-80°C	deep	freezer.

Real-time qPCR:	 RNAs	 from	 three	 groups	 were	
obtained	by	Qiagen’s	instruction	of	the	RNA	extracting	

kit	(Valencia,	CA,	USA)	and	the	synthesis	of	cDNA	was	
made	with	extracted	mRNA	as	the	reverse	transcription	
manual	 (Qiagen).	 Real-time	 qPCR	 was	 experimented	
as	 the	manufacturer’s	manual	using	 the	Sybr	green	kit	
(Qiagen).	The	Taqman	primer	sets	were	purchased	from	
Thermo	Fisher	Co.	(Gangnam,	Seoul,	Republic	of	Korea,	
Arc:	Mm00479619_g1,	Fos:	Mm00487425_m1,	Gusb:	
Mm00446953_m1:	internal	standard).	DNA	polymerase	
was	activated	by	an	initial	heating	activation	step	for	15	
min	at	95°C	and	followed	by	40	cycles	of	denaturation	
at	95°C	for	15	sec	and	annealing	and	extension	at	60°C	
for	 60	 sec.	Analyzed	 using	 Rotor	 Gene	 Q®	 software	
(Qiagen),	and	gene	expression	value	calculations	were	
generated	based	on	the	comparative	ΔΔCT	method.

Acetylcholinesterase activity: The	acetylcholinesterase	
(AChE)	inhibitory	effect	of	Braintox	was	measured	by	the	
Ellman’s	 method5.	 For	 the	 enzyme	 source,	 mouse	 brain	
was	 homogenized	 with	 5	 volumes	 of	 a	 homogenation	
buffer	[10	mM	Tris-HCI	(pH	7.2),	containing	1	M	NaCI,	
50	mM	MgCI2,	and	1%	triton	X-100],	then	centrifuged	at	
10,000	g	for	30	min.	The	resulting	supernatant	was	used	as	
an	enzyme	source.	All	extraction	steps	were	carried	out	at	
4°C.	Protein	concentration	was	determined	using	the	BCA	
kit	(biocinchoninic	acid,	MilliporeSigma	Co.)	with	bovine	
serum	albumin	(BSA)	as	the	protein	standard.	The	rates	of	
hydrolysis	by	AChE	were	monitored	spectrophotomatically	
using	 a	 96-well	microtiter	 plate	 format.	Each	 extract	 (10	
μL)	 was	 mixed	 with	 an	 enzyme	 solution	 (10	 μL)	 and	
incubated	at	37°C	for	30	min.	Absorbance	at	450	nm	was	
read	immediately	after	adding	an	EIImans	reaction	mixture	
[70	μL,	0.5	mM	acetylthiocholine,	1	mM	5,5-dithil-bis-(2-
nitrobenzoic	 acid)]	 in	 a	50	mM	sodium	phosphate	buffer	
(pH	 8.0)	 to	 the	 above	 reaction	 mixture.	 Reading	 was	
repeated	 for	 10	min	 at	 2	min	 intervals	 to	 verify	 that	 the	
reaction	occurred	linearly.	Blank	reaction	was	measured	by	
substituting	saline	for	the	enzyme6.

DATA ANALYSIS
Expression	form	of	all	data	are	means	±	SEM	and	

the	number	of	mice	used	in	the	present	study	is	ten	per	
group.	For	statistical	test,	one	way	ANOVA	was	used	for	
figure	1,	2,	3,	and	5	and	Tukey	test	was	performed	for	
the	post	hoc	analysis	(GraphPad	prism	ver.	6;	GraphPad	
Software	 Inc.,	La	 Jolla,	CA,	USA).	When	 the	p	value	
from	 one	way	ANOVA	with	Tukey	 test	was	 less	 than	
0.05,	the	statistical	significance	of	Braintox’s	effect	was	
accepted	(p	<	0.05).	All	 in vitro	experiments	including	
real-time	qPCR	and	AChE	assay	were	performed	with	
triplicate	independent	samples.
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RESULTS AND DISCUSSION

Passive avoidance memory test:	To	measure	the	effect	of	
Braintox	a	passive	avoidance	experiment	was	carried	out.	
Passive	 avoidance	 experiment	 is	 a	 fear	motivational	 test	
used	to	evaluate	either	short	or	long	term	memory	on	small	
laboratory	animals.	The	effect	was	evaluated	by	measuring	
the	delayed	time	to	enter	the	dark	room	that	mice	originally	
liked.	The	bad	memory	was	formed	by	electric	shock	the	
day	before.	This	is	an	experiment	that	can	evaluate	simple	
and	accurate	memory	enhancing	effects.

As	 a	 result,	 it	 took	 189.1	 ±	 33.5	 seconds	 for	 the	
Sham	group	 to	 enter	 the	 dark	 room.	However,	 the	Aβ 
treatment	 had	 a	 statistically	 significant	 reduction	 in	
entry	 time	 (52.2	 ±	 18.4	 seconds,	 p	 <	 0.05,	 Figure	 1).	
In	 the	 experimental	 group	 (Aβ+Braintox)	 treated	with	
Braintox,	it	took	123.8	±	34.9	seconds	to	enter	the	dark	
room,	 which	 was	 statistically	 higher	 than	 that	 of	 the	
Braintox	untreated	Aβ	group	(p	<	0.05,	Figure	1).

Numerous	therapeutic	agents	have	been	developed	
and	 are	 in	 clinical	 use.	And	various	 food	 supplements	
are	 also	 undergoing	 efficacy	 studies.	 In	 terms	 of	 their	
efficacy	 compared	 as	 follows.	 Both	 Angelica	 herbal	
extract	 and	 ferulic	 acid	 administration	 were	 also	 able	
to	confirm	similar	memory	protection	effects	in	passive	
avoidance	experiments7,8.		Compared	with	their	efficacy,	
Braintox	are	considered	to	have	potent	efficacy.

Learning	 and	memory	 are	 influenced	 by	 neuronal	
gene	 expression	 and	 are	 known	 to	 be	 particularly	
affected	 by	 genes	 involved	 in	 synapse	 formation	 and	
regulation9,10.	 Accordingly,	 in	 the	 present	 study,	 the	
following	 studies	 to	 examine	 the	 gene	 expression	 in	
neurons	were	carried	out.

Figure 1
Figure	 1.	 Effects	 of	 Braintox	 in	 passive	 avoidance	

test.	To	find	out	Braintox’s	effects	step	through	latency	

seconds	 was	 measured.	 Sham	 group-mice	 were	
intracerebroventricularly	 injected	with	 saline.	Animals	
in	 Aβ	 group	 were	 intracerebroventricularly	 injected	
with	 amyloid	 β1–42.	 Animals	 in	 Aβ+Braintox	 group	
were	 intracerebroventricularly	 injected	 with	 amyloid	
β1–42	 and	 received	with	Braintox	 inhalation.	All	 data	
are	means	±	SEM	and	the	number	of	mice	used	in	the	
present	study	is	 ten	per	group.	When	the	p	value	from	
one	way	ANOVA	with	Tukey	test	was	less	than	0.05,	its	
significance	was	admitted.

Arc and Fos gene expression:	The	Arc	gene	which	was	
measured	in	 the	present	paper	 is	one	of	 the	 immediate	
early	genes.	Braintox’s	effects	might	be	due	to	the	gene	
expression	including	Arc.	It	is	one	of	the	main	proteins	
that	consolidate	the	formation	of	memory.	The	synaptic	
plasticity	could	be	regulated	via	Arc	mechanism9,	10. As 
shown	in	M.	Cuadrado-Tejedor’s	paper,		Arc	expression	
is	 decreased	 in	 a	 Alzheimer’s	 disease-mouse	 model	
(Tg2576	 mouse)11.	 Moreover,	 the	 downregulated	 Arc	
gene	expression	was	reversed	in	the	drug-treated	group11. 
In	 the	 present	 study,	 the	 amount	 of	 gene	 expressions	
related	 to	 memory	 was	 measured	 by	 treatment	 with	
Braintox.	 As	 a	 result,	 the	 Aβ	 administration	 group	
showed	a	slight	decrease	to	80.7	±	23.4%	compared	with	
the	Arc	expression	level	(100.0%)	in	the	hippocampi	of	
the	 sham	 group,	 and	 the	 group	 treated	 with	 Braintox	
sample	 showed	 the	 statistical	 significance	 to	 290.5	 ±	
139.4%	compared	to	Aβ	group	(Figure	2).

Figure 2

Figure	2.	Arc	gene	expression	ratio	in	hippocampi.	
Sham	 group	 was	 intracerebroventricularly	 injected	
with	 saline.	 Aβ	 group	 was	 intracerebroventricularly	
injected	 with	 amyloid	 β1–42.	 Aβ+Braintox	 group	
was	 intracerebroventricularly	 injected	 with	 amyloid	
β1–42	 and	 received	with	Braintox	 inhalation.	All	 data	
are	means	±	SEM	and	the	number	of	mice	used	in	the	
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present	study	is	 ten	per	group.	When	the	p	value	from	
one-way	ANOVA	with	Tukey	test	was	less	than	0.05,	its	
significance	was	admitted.

The	Fos	gene	is	another	one	of	the	immediate	early	
genes.	 Renee	 A.	 Countryman	 has	 reported	 that	 Fos	
gene	 is	needed	 for	 the	 formation	of	memory	 regardless	
of	memory	 type	 (short	or	 long-term).	He	 implanted	 the	
guide	 cannulae	 bilaterally	 into	 the	 dorsal	 hippocampus.	
Antisense	 oligodeoxynucleotides	 (ODNs)	 were	
administered	 unilaterally	 prior	 to	 learning	 and	memory	
training12.	 In	 addition,	 Ana	 Seoane	 and	 colleagues	
reported	that	the	antisense	Fos	ODN	of	the	Fos	gene	was	
externally	injected	into	the	brain	and	that	the	memory	test	
was	performed	24	hours	later,	resulting	in	a	statistically	
significant	 decrease.	 This	 is	 another	 proof	 that	 the	 Fos	
gene	plays	an	 important	 role	 in	 learning	and	memory13. 
Nicole	C.	Huff	et	al.	reported	that	not	only	the	amygdala	
of	brain	regions	in	memory	storage	but	also	the	expression	
of	immediate-early	genes	of	hippocampus	are	important.	
He	 specifically	 studied	 the	 expression	 of	Arc	 and	 Fos	
mRNA	and	reported	the	correlation	between	immediate-
early	 genes	 and	 memory	 storage14.	 In	 this	 experiment,	
quantitative	 analysis	 was	 performed	 using	 real-time	
qPCR	to	confirm	Arc	and	Fos	gene	expression.

In	 the	 present	 study,	 the	 Fos	 expression	 was	
significantly	 decreased	 to	 60.9	 ±	 1.5%	 in	 Aβ-group	
mice	 compared	 with	 the	 Fos	 expression	 (100.0%)	 in	
the	hippocampi	of	Sham	group	(Figure	3,	p<0.05).	And	
the	 Braintox	 product	 treatment	 significantly	 increased	
compared	with	the	amyloid-beta-treated	group	(243.4	±	
36.8%,	Figure	3,	p<0.05).

Figure 3

Figure	3.	Fos	gene	expression	ratio	in	hippocampi.	
Sham	 group	 was	 intracerebroventricularly	 injected	
with	 saline.	 Aβ	 group	 was	 intracerebroventricularly	

injected	 with	 amyloid	 β1–42.	 Aβ+Braintox	 group	
was	 intracerebroventricularly	 injected	 with	 amyloid	
β1–42	 and	 received	with	Braintox	 inhalation.	All	 data	
are	means	±	SEM	and	the	number	of	mice	used	in	the	
present	study	is	 ten	per	group.	When	the	p	value	from	
one-way	ANOVA	with	Tukey	test	was	less	than	0.05,	its	
significance	was	admitted.

Acetylcholinesterase activity:	 The	 present	 volatile	
sample	 (Braintox)	 is	 likely	 to	 penetrate	 easily	 into	
brain	 tissues	 and	 spread	 rapidly	 in	brain	as	previously	
described15.	Accordingly,	I	tested	its	effects	on	the	AChE	
enzyme.	The	AChE	 enzyme	 is	 a	 classic	 target	 for	 the	
Alzheimer’s	disease	or	dementia.	 In	 the	present	paper,	
the	 AChE	 inhibitory	 effect	 showed	 a	 concentration	
dependent	and	linearity	results	(Figure	4).

Figure 4

Figure	 4.	 Acetylcholinesterase	 (AChE)	 inhibitory	
activity	 of	 Braintox.	 All	 data	 are	 means	 ±	 SEM	 and	
repeated	three	times.	Some	data	have	very	small	standard	
error	values	and	cannot	be	seen	in	the	graph.

There	 are	 several	 drugs	 which	 is	 widely	 used	 for	
Alzheimer’s	 diseases	 in	 hospital	 (tacrine,	 donepezil,	
galantamine	 and	 rivastigmine).	 Among	 the	 various	
drugs,	 tacrine	 was	 first	 developed	 and	 routinely	 used	
for	Alzheimer’s	 disease.	Accordingly,	 the	 tacrine	 was	
selected	 for	 a	 positive	 control	 in	 this	 experiment.	The	
effect	 of	 Braintox	 on	 the	 acetylcholinesterase	 activity	
was	measured	and	compared	with	the	effect	of	tacrine.	
As	Figure	5,	the	effect	of	Braintox	was	compared	with	
tacrine	which	mentioned	above	and	the	inhibitory	effect	
of	Braintox	showed	the	statistical	significance	similar	to	
that	of	tacrine.
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Figure 5

Figure	5.	Comparative	graph	of	acetylcholinesterase	
(AChE)	inhibitory	activity	of	Braintox	and	tacrine.	The	
blank	group	does	not	appear	in	the	graph	because	it	is	set	
to	zero	during	the	numeric	conversion	process.	All	data	
are	means	±	SEM	and	repeated	three	times.	When	the	p	
value	from	one-way	ANOVA	with	Tukey	 test	was	 less	
than	0.05,	its	significance	was	admitted.

CONCLUSION

Our	data	 show	 that	Braintox	has	 an	 anti-dementia	
activity	 through	 the	 Arc	 and	 Fos	 genes-upward	
adjustment	 in	 hippocampi	 and	 the	 reduction	 of	AChE	
activity	 in	 neuron.	 The	 results	 of	 increasing	 the	
expression	of	Arc	and	Fos	genes	in	the	hippocampus	of	
the	mouse	brain	suggest	that	it	might	increase	neuronal	
activity	in	the	hippocampal	region.	The	hippocampus	is	
a	 brain	 tissue	 that	 plays	 an	 important	 role	 in	memory	
storage	and	recall.	These	 results	 indicate	 that	Braintox	
increased	 neuronal	 activity	 by	 increasing	Arc	 and	Fos	
gene	 expression	 and	 increased	 learning	 and	 memory	
ability	by	increasing	neurotransmitter	contents	 through	
inhibition	of	AChE	activity.	These	results	 indicate	 that	
Braintox	could	be	beneficial	in	the	treatment	of	learning	
and	memory	dysfunction	in	Alzheimer’s	disease.
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ABSTRACT

The	aim	of	this	research	was	to	investigate	college	students’	attitudes,	knowledge,	and	self-efficacy	toward	
performing	cardiopulmonary	resuscitation	(CPR)	and	to	identify	the	necessity	of	CPR	training	in	Korean	
colleges.	As	a	retrospective	cross-sectional	study,	this	questionnaire-based	study	assessed	the	attitudes	of	a	
convenience	sample	consisting	of	320	college	students.	Data	was	collected	over	the	month	of	August,	2017.	
Following	collection	of	the	data,	a	descriptive	analysis	was	performed	to	evaluate	results.	Statistical	analysis	
was	conducted	to	test	for	statistical	significance	using	the	independent	t-test,	two-way	ANOVA,	and	multiple	
regression	analysis.	The	mean	score	of	subjects’	overall	attitudes	toward	CPR	was40.80	(range	11~55).	The	
subjects’	average	prior	knowledge	of	CPR	was	12.61,	with	22	as	the	highest	score.	The	subjects’	mean	self-
efficacy	of	CPR	was	66.97	(range	0~120).	It	was	manifested	that	there	were	significant	correlations	between	
the	subjects’	attitude	and	knowledge,	attitude	and	self-efficacy,	and	knowledge	and	self-efficacy	toward	CPR.	
Factors	affecting	college	students’	self-efficacy	of	CPR	were	gender,	major,	experience	with	CPR	education,	
attitudes	 toward	CPR	 and	 toward	CPR.	Consideration	 of	 certain	 factors	 like	 gender	 characteristics	 and	
education	will	contribute	 to	 increasing	positive	attitudes	 toward	CPR	and	consequently	will	 increase	 the	
self-efficacy	of	CPR.

Keywords: CPR; Attitudes; Knowledge; Self-efficacy; College Students

Corresponding Author:
Myoung-Hee	Kim
Professor,	Department	of	Nursing,
Semyung		University,	South	KOREA
Email:	mh1352@semyung.ac.kr

INTRODUCTION

Due	 to	 the	 seriousness	 and	 unpredictability	 of	
cardiac	 arrest,	 most	 of	 the	 deaths	 involving	 a	 heart	
attack	occur	outside	the	hospital.	In	addition,	fatal	brain	
damage	occurs	four	to	six	minutes	following	the	onset	
of	 a	 heart	 attack,	 necessitating	 the	 provision	 of	 early	
cardiopulmonary	 resuscitation	 (CPR)	 by	 witnesses	 to	
help	preserve	the	lives	of	the	cardiac	arrest	patients1.

In	 general,	 the	 survival	 rate	 declines	 by	 seven	 to	
ten	 percent	 for	 as	 every	 minute	 that	 defibrillation	 is	
delayed	 following	cardiac	arrest	due	 to	 the	ventricular	
fibrillation.	 However,	 if	 a	 witness	 performs	 CPR	 (on	

the	 spot),	 the	 survival	 rate	 due	 to	 the	minute	 delay	 in	
defibrillation	can	be	increased	to	between	2.5%	to	5%.	
Therefore	 the	 conduction	 of	 CPR	 by	 a	 witness	 on	 a	
cardiac	arrest	patient	increased	the	survival	rate	by	2.5	
times	compared	to	non-CPR	cases2.	Hence	it	is	critical	
to	provide	CPR	to	people	who	are	experiencing	cardiac	
arrest	outside	of	the	hospital	because	the	performance	of	
CPR	is	directly	connected	to	prolonging	their	life3.	The	
effectiveness	of	CPR	 is	 a	 primary	 factor	 in	 improving	
the	chances	of	effective	resuscitation	for	survival4,5.

Following	 this	 realization,	 layperson	CPR	 training	
was	 introduced	 by	 the	American	Heart	Association	 in	
the	late	1970s	and	many	studies	have	reported	that	CPR	
education	 increases	 the	 rates	 of	 CPR	 performed	 by	 a	
bystander	outside	of	the	hospitals4-6.

The	CPR	training	provided	to	bystanders	varies	from	
a	country	to	a	country.	In	Korea,	after	the	amendment	of	
the	school	health	law,	middle	and	high	school	students	
were	educated	about	first	aid,	and	then	they	advanced	to	

DOI Number: 10.5958/0976-5506.2018.01113.0 



Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9         901      

college.	However,	the	theoretical	knowledge	about	how	
to	 perform	CPR	 among	 college	 students	was	 reported	
to	 be	 low.	 According	 to	 Kim’s	 research7,	 college	
students	desire	to	enhance	their	first	aid	skills,	but	their	
knowledge	of	first	aid	was	very	limited.	Therefore,	it	is	
necessary	 to	make	 efforts	 to	 further	 develop	 the	 basic	
life	 support	 (BLS)	 education	 in	 universities	 to	 allow	
students	 to	 have	 the	 knowledge,	 attitude	 and	 skills	 to	
cope	with	emergency	situations.

There	are	no	prior	studies	investigating	the	longevity	
of	CPR	knowledge	following	training,	but	it	is	assumed	
that	providing	CPR	education	to	college	students	in	their	
senior	year	would	increase	self-efficacy.	Self-efficacy	is	
defined	as	the	confidence	or	personal	belief	in	one’s	own	
ability	to	execute	tasks	and	reach	goals.	In	an	emergency	
situation8,	CPR	can	be	performed	with	high	self-efficacy	
on	cardiac	arrest	patients9.

The	aim	of	this	study	was	to	examine	the	knowledge,	
attitudes	 and	 self-efficacy	 level	 of	 CPR	 for	 college	
students	 and	 to	 utilize	 it	 as	 basic	 data	 to	 confirm	 the	
necessity	of	CPR	education	in	colleges.

METHOD

Research design:	 This	 research	 was	 a	 retrospective	
cross-sectional	 descriptive	 survey	 studying	 the	
correlations	 among	 college	 students’	 attitudes	 toward	
CPR,	 their	 knowledge	 of	 CPR,	 and	 self-efficacy	 of	
CPR.	This	research	also	sought	to	affirm	the	factors	that	
influence	CPR	self-efficacy	among	college	students.

Sampling and ethical considerations:	 The	 study	
subjects	were	students	attending	college	in	J	city	in	Korea	
who	agreed	to	 join	 in	 the	survey	with	an	understanding	
of	its	purpose	and	the	utilization	of	results.	The	research	
utilized	data	was	collected	from	structured	questionnaires	
completed	 in	 August,	 2017.Although	 convenience	
sampling	was	used,	the	characteristics	of	sex	and	program	
major	were	considered	crucial	variables,	and	the	data	was	
collected	 to	 ensure	 similar	 proportions	 of	 participants	
according	to	each	of	these	variables.

The	 researchers	obtained	written	consent	 from	 the	
subjects	after	they	explained	the	purpose	and	methods	of	
this	study	to	the	participants.	The	subjects	participated	in	
the	research	after	they	were	informed	about	anonymity	
and	 confidentiality,	 in	 addition	 to	 being	 told	 that	 they	
could	 stop	 participating	 in	 this	 project	 at	 any	 time	
without	repercussion.

The	 number	 of	 participants	was	 determined	based	
on	a	previous	study	and	the	sampling	continued	until	320	
subjects’	data	was	collected	while	balancing	the	ratio	of	
subjects’	gender	and	their	major.	Research	analysis	was	
conducted	on	the	final	320	students’	questionnaires.

SURVEY INSTRUMENTS

Attitudes toward CPR:	This	 study	used	an	 instrument	
developed	 by	Kang10	 to	measure	 the	 subjects’	 attitudes	
toward	 CPR.	 The	 instrument	 was	 composed	 of	 11	
questions	 and	 used	 a	 5-point	 Likert	 scale	 with	 scores	
ranging	from	1	to	5.	A	score	of	1	point	indicates	that	the	
subject	strongly	disagrees	with	the	response	and	5	points	
means	 they	 strongly	 disagree	 about	 the	 statement.	 The	
higher	points	indicate	that	the	subjects	have	more	desirable	
and	positive	attitudes	toward	CPR.	The	Cronbach’s		alpha	
for	this	CPR	education	study	was	0.77.

Knowledge toward CPR:	 The	 instrument	 developed	
by	Kang10	was	used	 to	confirm	subjects’	knowledge	of	
CPR.	This	 instrument	was	 composed	 of	 22	 questions,	
with	1	point	given	for	each	correct	answer	and	0	point	
was	given	for	each	incorrect	or	“I	don’t	know	the	correct	
answer”	 response.	The	Cronbach’s	 alpha	 for	 this	CPR	
education	study	was	0.69.

Self-efficacy of CPR:	 The	 instrument	 developed	 by	
Park11	was	used	 to	measure	 the	 level	of	subjects’	CPR	
self-efficacy.	 The	 self-efficacy	 of	 CPR	 consisted	 of	
12	questions	 and	was	measured	using	 a	10-point	VAS	
(visual	analog	scale).	The	 	scores	 ranged	from	0	(very	
unconfident)	 to	 10	 (very	 confident).	 The	 Cronbach’s	
alpha	for	the	present	study	was	0.89.

DATA ANALYSES

The	 data	 were	 analyzed	 using	 SPSS	 version	 19.0	
(SPSS	 Inc.,	Chicago,	 IL,	USA).	A	p	value	below	0.05	
was	considered	to	be	statistically	significant.

General	 characteristics,	 attitudes	 toward	 CPR,	
knowledge	of	CPR,	and	CPR	self-efficacy	were	identified	
with	descriptive	statistics.	In	addition,	testing	for	mean	
differences	 of	 attitudes	 toward	 CPR,	 knowledge	 of	
CPR,	 and	 self-efficacy	 of	 CPR	 in	 relation	 to	 general	
characteristics	 were	 analyzed	 using	 an	 independent	
t-test,	 the	 two-way	ANOVA	with	 the	Scheffe	post	 hoc	
test.	The	Pearson	correlation-coefficient	test	was	used	to	
examine	the	relationship	among	attitudes	 toward	CPR,	
knowledge	of	CPR,	and	CPR	self-efficacy.
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To	 examine	 factors	 affecting	 college	 students’	
self-efficacy	 of	CPR,	 this	 research	 performed	multiple	
regression	 analysis	 by	 inputting	 variables	 such	 as	
demographic	 variables	 (age,	 gender,	 grade,	 major,	
experience	of	emergency	situations	and	CPR	education	
experience),	 attitudes	 toward	 CPR,	 and	 knowledge	
of	 CPR	 techniques.	 Before	 performing	 the	 multiple	
regression	 analysis,	 the	 multicollinearity	 test	 was	
done	 to	explore	whether	 the	degree	of	 interrelatedness	
among	 the	 independent	variables	 in	 this	 research	were	
problematic	or	not.

RESULTS AND DISCUSSION

General characteristics of subjects:	68.4%	of	subjects	
were	 aged	 19~23-years-old	 and	 31.6%	 were	 over	
24	 year	 old.	 160	 of	 themale	 students	 and	 160	 of	 the	
female	students	participated	and	among	them,	77	were	
freshmen	 (24.1%),	 87	were	 sophomores	 (27.2%),	 106	
juniors	 (33.1%),	 and	 there	 were	 50	 seniors	 (15.6%).	
The	 subjects	 were	 composed	 of	 80	 college	 students	
participating	from	four	departments	(making	up	25%	of	
the	total	sample	from	each	department)-the	Department	
of	Humanities	and	Social	Sciences,	 the	Department	of	
Science	 and	Technology,	 the	Department	 of	Medicine	
and	Health,	and	the	Department	of	the	Arts	and	Physical	
Education.	64	subjects	(20%)	were	observed	performing	
CPR	 in	emergency	 situations	and	256	 reported	having	
no	experiences	with	CPR.

Among	 subjects	 who	 were	 witnessed	 in	 the	
emergency	situations,	only	21.9%	of	subjects	performed	
CPR.	6.3%	of	subjects	passed	by	ignoring	the	situation,	
and	 43.8%	 reported	 that	 they	 did	 not	 know	 how	 to	
respond	 to	 that	 emergency.84.4%	 of	 subjects	 reported	
that	 they	 had	 received	 CPR	 education	 and	 15.6%	
reported	that	they	did	not	receive	training	in	CPR.

Schools	were	remarked	among	the	primary	hosting	
organizations	 that	 provided	 prior	 CPR	 training	 (with	
48.5%	of	subjects	indicating	that	they	had	received	CPR	
training	through	their	school)	but	over	50%	of	subjects	
stated	 they	 did	 not	 receive	 CPR	 from	 their	 school.	
However,	even	if	subjects	did	not	receive	CPR	education	
in	 school,	 they	 were	 able	 to	 obtain	 this	 knowledge	
elsewhere,	 with	 25.2%	 indicating	 that	 they	 received	
CPR	 education	 in	 the	 military,	 and	 19.3%	 reported	
having	received	it	from	Red	Cross	and	KCPR.	This	data	
also	showed	that	many	male	students	received	their	CPR	
education	in	the	military.	

Subjects	who	had	CPR	education	reported	that	it	was	
very	helpful	and	useful,	as	shown	by	the	mean	of	4.24	
(SD=0.76)	on	a	scale	of	5	on	the	survey	when	they	were	
asked	about	the	practicality	of	CPR.	52.0%	of	subjects	
who	did	not	receive	CPR	education	indicated	that	“there	
were	no	chances	of	 receiving	CPR	education	although	
they	 felt	 it	 was	 necessary.”	 This	 result	 suggested	 that	
students	would	not	only	benefit	from	but	desired	more	
opportunities	to	learn	and	practice	CPR	skills.

Mean Score of Research Variables:	 Table	 1	 shows	
the	 mean	 score	 of	 study	 variable.	 Subjects’	 attitudes	
toward	CPR	were	positive	with	a	mean	score	of	40.80	
(SD	5.69).	The	mean	score	of	subjects’	attitudes	toward	
the	CPR	was	40.80	 (SD	5.69).	These	 results	 indicated	
that	the	attitude	of	college	students	regarding	CPR	was	
somewhat	 positive	 and	 this	was	 shown	by	 the	 college	
students’	 knowledge	 on	 CPR	 scoring	 in	 the	 middle	
range	(ie.	that	it	was	not	quite	enough).	Accordingly,	it	
is	necessary	to	educate	students	on	CPR	to	enhance	their	
knowledge	and	skills.	The	subjects’	mean	self-efficacy	
of	CPR	was	66.97	(SD	20.91).	Self-efficacy	of	subjects	
was	reported	to	be	in	the	middle	range	and	it	is	essential	
to	provide	CPR	refresher	courses	to	college	students	so	
they	can	perform	CPR	effectively	in	an	emergency.

Table 1: Mean score of research variables (N = 320)

Variables Range Min. ~Max. Mean (SD)
Attitudes	toward	CPR 11~55 21.00~55.00 40.80	(5.69)
Knowledge	ofCPR 0~22 0.00~20.00 12.61	(3.53)
Self-efficacy	of	CPR 0~120 14.00~120.00 66.97	(20.91)

Differences in research variables according to general 
characteristics:	Table	2	 shows	 the	differences	 in	 study	
variables	(attitudes,	knowledge,	and	self-efficacy	toward	
CPR)	according	 to	general	characteristics.	The	attitudes	
toward	 CPR	 showed	 statistically	 significant	 differences	

depending	on	the	subject’s	grade	(F=7.25,	p<.001),	major	
(F=6.91,	 p<.001),	 and	 experience	 of	 having	 ever	 taken	
CPR	classes	(t	=5.53,	p	<.001).	The	knowledge	of	CPR	
showed	statistically	significant	differences	depending	on	
the	 subject’s	 age	 (t=-2.42,	 p=.016),	 grade	 (F=15.24,	 p	
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<.001),	major	(F=15.24,	p<.001),	and	experience	of	having	
ever	 taken	CPR	 education	 (t=5.89,	 p	 <.001).	The	CPR	
self-efficacy	 of	 subjects	 showed	 statistically	 significant	
differences	 depending	 on	 their	 age	 (t=-4.21,	 p<.001),	

gender	 (t=7.53,	p<.001),	grade	 (F=3.86,	p=.010),	major	
(F=12.97,	 p<.001),	 experience	 of	 having	 ever	 seen	 an	
unconsciousness	person	(t=2.06,	p=.040),	and	experience	
of	ever	having	CPR	education	(t=8.79,	p<.001).

Table 2: Attitudes, knowledge, and self-efficacy toward CPR according to general characteristics of 
participants (N = 320)

Variables Attitudes Knowledge Self-efficacy

Mean ± SD t /F (p)
[Scheffe] Mean ± SD t /F (p)

[Scheffe] Mean ± SD t /F (p)
[Scheffe]

Age (years)
19~23 40.77	±	5.74

-.11(.913)
12.29	±	3.34

-2.42(.016)
63.71	±	20.60

-4.21(<.001)
Over	24 40.85	±	5.61 13.31	±	3.85 74.03	±	19.90

Gender
Male 40.77	±	5.95

-0.07	(.938)
12.88	±	3.54

1.34(0.180)
75.10	±	18.20

7.53(<.001)
Female 40.82	±	5.44 12.35	±	3.51 58.84	±	20.32

Grade
1a 39.18	±	5.97

7.25(<.001)
(c>a,	d)

11.00	±	2.92

15.24(<.001)
(c>a,	d;	b>a)

60.38	±	17.70

3.86(<.001)
(c>a)

2b 40.77	±	5.95 12.91	±	3.52 69.19	±	21.16
3c 42.66	±	5.05 14.08	±	2.95 70.26	±	18.26
4d 39.40	±	5.01 11.46	±	4.18 66.26	±	27.56

Major
Dept.	of	

Humanities	and	
Social	a

40.78	±	5.17

6.91(<.001)
(c>b,		d)

11.37	±	3.29

15.24(<.001)
(c>a,	b;	
d>a,	b)

65.46	±	20.14

12.97(<.001)
(a>	b;	
c,	d>	b)

Dept.	of	Science	
and	Technologyb 39.07	±	5.88 11.48	±	3.32 56.27	±	24.29

Dept.	of	Medicine	
and	Healthc 42.98	±	5.11 14.38	±	3.26 73.35	±	16.88

Dept.	of	the	Arts	
and	Physical	
Educationd

40.35	±	5.94 13.21	±	3.40 72.80	±	17.07

Unconsciousness person*

Yes 41.46	±	5.99
1.05	(.294)

12.96	±	3.24
.89	(.373)

71.78	±	17.44
2.06(.040)

No 40.63	±	5.61 12.52	±	3.60 65.76	±	21.56
CPR education**

Yes 41.52	±	5.38
5.53(<.001)

13.09	±	3.39
5.89(<.001)

70.94	±	17.65
8.79(<.001)

No 36.88	±	5.80 10.04	±	3.17 45.50	±	24.08

*	Unconsciousness	person	=	Experience	of	ever	havingseen	an	unconsciousness	person

**CPR	education=	Experience	of	ever	havingtaken	CPR	education

Relationship among attitudes toward CPR, knowledge 
related to CPR and self-efficacy of CPR:	Table	3	shows	
the	 correlations	 among	 study	variables	of	 participants.	
The	 subjects’	 attitudes	 toward	CPR	 and	 knowledge	 of	

CPR(r=0.38,	 p<.001),	 attitudes	 toward	 CPR	 and	 self-
efficacy	 of	 CPR	 (r=0.48,	 p<.001),	 knowledge	 of	 CPR	
and	self-efficacy	of	CPR(r=0.38,	p<.001)	were	found	to	
have	statistically	significant	correlations.
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That	is,	higher	levels	of	attitudes	toward	CPR	were	
associated	with	higher	levels	of	knowledge	toward	CPR;	
and	 higher	 levels	 of	 attitudes	 toward	CPR	 and	 higher	
levels	of	knowledge	of	CPR	were	also	associated	with	
higher	levels	of	CPR	self-efficacy.

Table 3: Correlations among study variables of 
participants (N = 320)

Variables Attitudes 
toward CPR

Knowledge 
of CPR

Knowledge	of	CPR .38	(<.001)
Self-efficacy	of	CPR .48(<.001) .38	(<.001)

Factors affecting college students’ self-efficacy of CPR: 
Factors	affecting	college	students’	CPR	self-efficacy	are	
shown	in	Table	4.	To	examine	factors	that	affect	college	
students’	self-efficacy	of	CPR,	 this	research	performed	
a	 multiple	 regression	 analysis	 by	 inputting	 variables	
such	 as	 general	 characteristic	 variables	 (age,	 gender,	
grade,	major,	 experience	of	 	 emergency	 situations	 and	
experience	 of	 CPR	 education),	 attitudes	 toward	 CPR,	
and		knowledge	of	CPR.

Before	performing	 the	multiple	 regression	analysis,	
this	researcher	reviewed	multi-collinearity	to	test	for	any	
correlations	among	variables.	As	a	result	of	the	analysis,	
the	 tolerance	 limit	was	over	0.1	 and	VIF	was	 less	 than	
10	 and	 there	 were	 no	 issues	 with	multi-collinearity.	 In	
addition,	the	Durbin-Watson	value	was	1.86,	which	was	
very	close	to	standard	value,	but	not	close	to	0	or	4,	which	
indicated	that	multiple	regression	analysis	was	appropriate	
since	there	were	no	correlations	among	residuals12.

Among	 these	 twelve	 independent	 variables	
(including	 dummy	 variables),	 six	 variables	 were	
inputted	 in	 the	 regression	model,	 and	 the	 self-efficacy	
of	CPR	was	 significantly	predicted	by	gender	 (β=.32),	
major	 (the	 Department	 of	 Humanities	 and	 Social	
Sciences)	 (β=-.14),	 major	 (the	 Department	 of	 Science	
and	 Technology)	 (β=-.21),	 prior	 experience	 of	 CPR	
education	 (β=.21),	 attitudes	 toward	 CPR(β=.36),	 and	
knowledge	of	CPR(β=.10).

The	overall	F	score	of	the	multiple	regression	model	
was	 highly	 significant	 (F=26.81,	 p<.001)	 and	 49.3%	 of	
variance	of	self-efficacy	of	CPR	was	explained	by	these	six	
predictors	 in	 college	 students.	Among	 primary	 variables	
that	 influence	 self-efficacy,	 gender	 (β=.32)	 and	 attitude	
toward	CPR	(β=.36)	showed	higher	explanatory	power.

Based	on	these	study	results,	CPR	education	should	
consider	the	gender	of	the	subject	to	maximize	efficiency	
and	effectiveness.	Moreover,	self-efficacy	on	CPR	will	
increase	when	CPR	training	is	provided	and	people	have	
positive	attitudes	toward	CPR.	The	study	results	of	Ro	
et	al.9	and	Kang10	support	that	subjects’	self-efficacy	and	
knowledge	were	enhanced	after	CPR	education.

This	 study	 found	 that	 subjects	 who	 had	 CPR	
education	 were	 more	 knowledgeable	 and	 had	 more	
positive	attitudes	and	higher	self-efficacy	when	compared	
to	those	who	did	not	receive	any	CPR	education.	Based	
on	 this	 result,	 adding	 CPR	 education	 to	 the	 college	
curriculum	is	necessary	as	this	is	the	best	time	to	ensure	
that	college	students	receive	and	retain	CPR	education	
prior	to	their	participation	in	public	affairs.

Table 4: Factors affecting the self-efficacy of CPR in the college students (N = 320)

Model B SE β t p
Collinearity statistics

Tolerance VIF Adj. R2 F (p)
(Constant) -6.13 6.75 -.90 .364
Gender* 13.34 1.91 .32 6.95 .000 .75 1.32 .49 26.81	(<.001)
Age* -2.77 2.58 -.06 -1.07 .285 .48 2.08

Grade1* .07 3.18 .00 .02 .981 .37 2.67
Grade2* 1.05 3.11 .02 .33 .735 .36 2.76
Grade3* -1.84 2.83 -.04 -.64 .517 .38 2.57
Major	1* -6.92 2.54 -.14 -2.71 .007 .57 1.75
Major2* -10.45 2.52 -.21 -4.13 .000 .57 1.72
Major3* -3.47 2.59 -.07 -1.34 .181 .55 1.81

Unconsciousness	person* 1.87 2.14 .03 .87 .381 .94 1.05
CPR	education** 12.35 2.60 .21 4.74 .000 .77 1.28
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Conted…

Attitudes 1.34 .16 .36 8.13 .000 .78 1.28
Knowledge .63 .28 .10 2.25 .025 .68 1.45

Note.	 *	dummy	variable;	Gender:	1=male,	0=female;	Age:	1=19~23,	0=	over	24;	Grade:	grade	1	 (1,0,0),	grade	2	
(0,1,0),	grade	3	(0,0,1);	Major:	major	1=	Department	of	Humanities	and	Social	Sciences	(1,0,0),	major	2=	Department	
of	Science	and	Technology	(0,1,0),	major	3=Department	of	Medicine	and	Health	(0,0,1);	Emergency	situation:	1=Yes,	
0=No;	CPR	education:	1=Yes,	0=No

Unconsciousness	 person	 =	 Experience	 of	 ever	
having	seen	an	unconsciousness	person;	CPR	education=	
Experience	 of	 ever	 having	 taken	 CPR	 education;	
Attitudes=Attitudes	 toward	 CPR;	 Knowledge=	
Knowledge	of	CPR

CONCLUSION

The	 results	 of	 this	 research	 represented	 that	
college	 students’	 attitudes	 toward	 CPR	 were	 positive	
but	knowledge	and	self-efficacy	scores	were	moderate.	
Therefore,	 it	 is	necessary	 to	strengthen	CPR	education	
for	college	students	so	that	they	will	have	the	opportunity	
to	 acquire	 the	 accurate	 knowledge	 about	 CPR	 and	 to	
prepare	them	with	self-efficacy	for	CPR.

It	 is	necessary	to	provide	CPR	education	with	due	
consideration	of	variables	like	gender	and	education	to	
bring	 about	 positive	 attitudes	of	 toward	CPR	 that	will	
consequently	 increase	 CPR	 self-efficacy.	 Moreover,	
subjects	from	the	Department	of	Humanities	and	Social	
Sciences	and	the	Department	of	Science	and	Technology	
showed	 lower	CPR	 self-efficacy	 compared	 to	 subjects	
from	 the	Department	 of	Medicine	 and	Health	 and	 the	
Department	of	 the	Arts	and	Physical	Education.	These	
results	show	that	it	is	necessary	to	re-educate	students	by	
considering	the	differences	in	their	major	field	of	study.

Ethical Clearance:	Obtained	written	consent	from	the	
subjects.

Source of Funding:	None

Conflict of Interest:	Nil

REFERENCES

	 1.	Hasselqvist-Ax	 I,	 Riva	G,	Herlitz	 J,	 Rosenqvist	
M,	 Hollenberg	 J,	 Nordberg	 P,	 et	 al.	 Early	
cardiopulmonary	 resuscitation	 in	 out-of-hospital	
cardiac	 arrest.	 N	 Engl	 J	 Med.	 2015;	 372(24):	
2307-15.	 Available	 from:	 https://dx.doi.org/	
10.1056/NEJMoa1405796

	 2.	American	 Heart	 Association.	 Every	 second	
counts:	Rural	and	community	access	to	emergency	
devices	 [Image	 on	 Internet].	 Washington,	 DC:	
American	 Heart	 Association;	 2014	 May	 [cited	
2017	Oct	23].	Available	 from:	http://www.heart.
org/idc/groups/heart-public/@wcm/@adv/
documents/downloadable/ucm_462242.pdf	

	 3.	Sasson	C,	Rogers	MAM,	Dahl	J,	Kellermann	AL.	
Predictors	of	survival	from	out-of-hospital	cardiac	
arrest	 a	 systematic	 review	 and	 meta-analysis.	
Circ	 Cardiovasc	 Qual	 Outcomes.	 2010;3(1):63-
81.	 Available	 from:	 https://dx.doi.org/10.1161/
CIRCOUTCOMES.109.889576

	 4.	Gallagher	EJ,	Lombardi	G,	Gennis	P.	Effectiveness	
of	 bystander	 cardiopulmonary	 resuscitation	 and	
survival	 following	out-of-hospital	 cardiac	arrest.	
JAMA.	1995;	274(24):1922-5.	

	 5.	Kida	 M,	 Kawamura	 T,	 Fukuoka	 T,	 Tamakoshi	
A,	Wakai	K,	Ohno	Y,	Toyama	J.	Out-of-hospital	
cardiac	 arrest	 and	 survival:	 an	 epidemiological	
analysis	 of	 emergency	 service	 reports	 in	 a	 large	
city	in	Japan.	Circ	J.	2004;68(7):	603-9.	Available	
from:	https://dx.doi.org/10.1253/circj.68.603

	 6.	Nielsen	AM,	 Isbye	DL,	Lippert	 FK,	Rasmussen	
LS.	Persisting	effect	of	community	approaches	to	
resuscitation.	 Resuscitation.	 2014;85(11):1450-
4.	 Available	 from:	 https://dx.doi.org/10.1016/j.
resuscitation.2014.08.019

	 7.	Kim	BK,	Kim	JD,	Park	IS.	Educational	awareness	
for	first	aid	in	university	students	taking	cultural	
physical	education	class.	Korean	Society	 for	 the	
Study	of	Physical	Education.	2013;18:263-72.	

	 8.	Bandura	 A.	 Self-efficacy:	 Toward	 a	 unifying	
theory	 of	 behavioral	 change.	 Psychological	
Review.	1977;84:	191-215.

	 9.	Ro	YS,	Shin	SD,	Song	KJ,	Hong	SO,	Kim	YT,	
Lee	DW,	et	al.	Public	awareness	and	self-efficacy	



     906      Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9

of	cardiopulmonary	resuscitation	in	communities	
and	 outcomes	 of	 out-of-hospital	 cardiac	
arrest:	 A	 multi-level	 analysis.	 Resuscitation.	
2016;102:17~24.	Available	 from:	https://	 dx.doi.
org/10.1016/j.resuscitation.2016.02.004	

	 10.	Kang	 KH.	 Effectiveness	 of	 a	 cardiopulmonary	
resuscitation	 program	 for	 first	 responders	 in	
Korea	 [master’s	 thesis].	 Seoul:	 Ewha	Women’s	
University;	1997.

	 11.	Park	 JM.	 The	 effectiveness	 of	 competency	
and	 retention	 in	 cardiopulmonary	 resuscitation	
through	 self-directed	 learning	 [dissertation].	
Daegu:	Kyungpook	National	University;	2006.

	 12.	Munro	 BH,	 Page	 EB.	 Statistical	 methods	 for	
health	 care	 research.	 2nd	 ed.	 Philadelphia:	 J.B.	
Lippincott;	1993.



Changes of Muscle Activity and Hip Pressure Distribution with 
a Sloping Seat
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ABSTRACT

Background/Objectives:	 The	 purpose	 of	 this	 study	 was	 to	 examine	 the	 effect	 of	 pressure	 distribution	
according	to	muscle	activity	on	trunk	and	lower	extremity	muscle	with	a	sloping	seat.

Methods/Statistical analysis:	Twenty-seven	males	and	females	without	lumbar	muscular	power	problem	
and	balance	disable	that	influence	seated	position	maintenance	were	recruited.	We	measured	muscle	activity	
of	rectus	abdominis,	erecter	spine,	external	oblique,	internal	oblique,	rectus	femoris,	vastus	medialis,	vastus	
lateralis,	soleus	and	hip	pressure	distribution	for	20	seconds	with	a	sloped	seat	for	–12°,	-6°,	0°,	6°,	12°. 
Muscle	activity	was	used	electromyography	and	hip	pressure	distribution	was	Foot	scan.

Findings:	Depending	on	the	sloping	seat	muscle	activity	of	rectus	femoris,	vastus	medialis,	vastus	lateralis	
was	a	significant	difference.	However,	according	to	the	sloping	seat	the	muscle	activation	of	trunk	and	hip	
pressure	distribution	was	no	significant	difference.

Improvements/Applications:	The	muscle	 activation	 of	 lower	 extremities	was	 found	 to	 affect	 the	 body	
pressure	for	a	sloping	seat.

Keywords: Electromyography, Foot scan, Pelvic pressure, Lower extremity, Sloping seat
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INTRODUCTION

Despite	many	research	on	back	pain,	this	remained	a	
common	and	costly	musculoskeletal	problem1.	Back	pain	
was	a	complex	disease	caused	by	various	 factors	 such	
as	biological,	psychosocial,	genetic	and	environmental	
factors2,	3.	In	addition	to	sitting	posture	for	a	long	time,	
awkward	posture	and	degree	of	shaking	of	body	act	as	
a	part	of	back	pain4.	In	comparison	with	the	sitting	and	
standing	 position,	 there	 was	 a	 decrease	 in	 the	 lumbar	
lordosis	in	the	sitting	position.	As	a	result,	the	posterior	
tilt	of	the	pelvis	was	observed5,	6.	In	the	previous	studies,	
the	anterior	tilted	chair	surface	led	to	a	vertical	posture,	
which	increased	the	lumbar	lordosis7.	However,	due	to	
the	 nature	 of	 the	 sitting	 position,	 as	 the	working	 time	
increased,	the	body	weight	and	upper	body	tilted	forward	

and	the	backrest	was	not	used	at	the	same	time8.	Forward	
sitting	 postures	 increased	 the	 pressure	 of	 the	 disc	 and	
increased	the	incidence	of	disc	disease9.

The	discomfort	in	the	sitting	position	is	influenced	
by	many	factors	such	as	 the	shape	of	 the	backrest,	 the	
seat	 base,	 and	 the	 height	 of	 the	 footing,	 and	 studies	
have	 been	 carried	 out	 to	 clarify	 the	 relationship10. 
In	 a	 sitting	 position,	 the	 load	 of	 the	 human	 body	was	
concentrated	at	 the	 ischial	 tuberosity,	 and	a	high	body	
pressure	 was	 formed	 at	 a	 portion	 in	 contact	 with	 the	
seat,	which	was	known	to	cause	discomfort11.	The	angle	
change	of	the	seat	base	plate	affected	the	change	of	the	
pressure	distribution	and	had	a	higher	correlation	with	
the	 inconvenience	 than	 the	 height	 change	 of	 the	 foot	
plate12.	The	 combination	 of	 a	 proper	 inclination	 and	 a	
foot	plate	made	it	more	comfortable	when	the	seat	base	
was	 leveled13,	 14.	 Subjects	 felt	 discomfort	 inside	 the	
thigh	when	 the	 angle	 of	 the	 seat	 base	 plate	 increased,	
and	when	 the	 angle	 decreased,	 they	 felt	 discomfort	 in	
the	 ischial	 tuberosity11.	 The	 anterior	 tilted	 seat	 base	
changes	 to	 increase	 the	hip	 joint	extension	and	 tilt	 the	
pelvis	 forward.	At	 this	 time,	 as	 the	 anterior	 tilt	 of	 the	
seat	increases,	the	angle	of	the	hip	joint	becomes	closer	
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to	the	standing	posture,	so	that	it	is	possible	to	maintain	
lumbar	 lordosis.	 Previous	 studies	 have	 suggested	 that	
the	tilt	angle	of	the	seat	base	might	be	tilted	to	1515.

The	 front	 tilting	 chair	 reduced	 the	muscle	 activity	
of	 the	erector	 spinae	muscles16,	17.	The	 lumbar	 lordosis	
and	erector	 spinae	muscles	were	highly	correlated	and	
increased	 fatigue	 and	 discomfort	 according	 to	 muscle	
activity2.	 The	 slope	 of	 the	 appropriate	 plate	 could	 be	
inferred	 from	 the	 activation	 of	 the	 trunk	muscles,	 the	
pelvic	 tilt,	 and	 the	weight	 load	 distribution16,	 18.	Many	
studies	have	investigated	the	relationship	between	trunk	
muscle	 activity	 and	 discomfort,	 and	 the	 presence	 of	
armrests	or	backrests.	However,	studies	on	the	role	of	the	
trunk	and	lower	extremity	muscles	to	maintain	stability	
in	sitting	position	were	insufficient.	The	purpose	of	this	
study	was	to	investigate	the	effect	of	changes	in	muscle	
activity	and	pelvic	pressure	distribution	according	to	the	
tilt	of	the	chair	seat	base.

MATERIALS AND METHOD

Subjects and Procedures:	 The	 subjects	 of	 this	 study	
were	 27	 normal	 persons	who	 had	 no	 balance	 disorder	
affecting	sitting	posture.	Participants	were	16	males	and	
11	females.	The	physical	characteristics	of	participants	
were	 as	 shown	 in	Table	 1.	 Before	 participating	 in	 the	
study,	 participants	were	 fully	 informed	 of	 the	 purpose	
and	procedure	of	 the	 study	and	were	given	consent	 to	
participate	in	the	study.	This	study	was	approved	by	the	
Institutional	Review	Board	(IRB)	of	local	university.	This	
experiment	was	carried	out	five	times	for	a	single	group.	
Prior	to	this	experiment,	participants	were	measured	for	
height	 and	weight	 using	 a	 body	 composition	 analyzer	
(Inbody	570,	Biospace,	Korea,	2013).

Table 1: Physical characteristics of participants

Female (n = 11) Male (n=16)
Age	(year) 20.01.0 201.5
Height	(cm) 160.04.3 175.63.7
Weight	(Kg) 55.76.4 65.95.8

The	group	chair	angles	were	applied	at	 -12,	 -6,	0,	
6	 and	 12	 with	 backrest.	 Subjects	 who	 dropped	 from	
the	ground	by	tilting	applied	footrests	to	limit	unstable	
motion.	We	measured	the	muscle	activity	and	pressure	
distribution	according	 to	 the	 tilt	of	 the	chair.	A	weight	
distribution	 meter	 was	 installed	 on	 the	 seat	 of	 the	
chair.	The	electrode	of	electromyography	(EMG)	were	
attached	to	8	 locations	 including	the	rectus	abdominis,	
erector	spinae,	external	oblique,	internal	oblique,	rectus	
femoris,	vastus	medialis,	vastus	lateralis,	soleus	muscle	

[Figure	1].	The	EMG	was	measured	six	times	including	
5	angles	and	the	standing	posture.	The	gaze	of	subject	
was	 directed	 to	 the	 front	 and	 both	 hands	were	 placed	
on	both	knees.	The	subjects	were	placed	in	a	chair	and	
measured	for	5	to	15	seconds.

Figure 1: Measurement of surface electromyography 
attachment area and pressure distribution

Measurement Equipment and Analysis:	Muscle	activity	
was	measured	with	surface	EMG	equipment	(Zero	WIRE	
EMG,	Italy,	2009),	and	EMG	analog	signals	collected	from	
8	channels	were	sent	to	the	MP150	system	and	converted	
to	 digital	 signals.	 Signal	 analysis	 and	 data	 processing	
were	 performed	 on	 the	 computer	 using	 EMG	 software	
myoResearch	 1.06.44	 software.	 The	 electromyography	
test	was	performed	to	clean	the	adhered	area	before	the	
adherence	of	 the	surface	electrode	 to	minimize	 the	skin	
resistance	and	to	wipe	the	electrode	adhered	area	with	the	
alcoholic	cotton.	The	muscle	activity	was	converted	into	
a	percentage	based	on	the	standing	position,	and	this	was	
called	reference	voluntary	contraction	(RVC).	The	pelvic	
pressure	distribution	used	Foot	Scan	No.	Sensing	element	
2304	(Tech	storm	Inc,	Korea,	2008).	The	date	was	used	to	
perform	one-way	ANOVA	follow	by	Bonferroni	post-hoc	
test.	Significance	level	of	all	statistics	were	set	as	p<.05.

RESULTS AND DISCUSSION

As	 a	 result	 of	measuring	 the	 EMG	 signals	 of	 the	
trunk	 and	 lower	 extremity	 muscles	 according	 to	 the	
tilt	of	the	chair	seat,	the	muscular	activity	of	the	rectus	
femoris,	 vastus	 medialis,	 vastus	 lateralis	 muscle	 was	
significantly	different	(p<.05)	[Table	2,	Figure	2].	There	
was	 no	 statistically	 significant	 difference	 between	 the	
front	and	back	distribution	of	the	pressure	due	to	the	tilt	
of	the	chair	(p>.05).	

Figure 2: The results of electromyography, RVC: 
reference voluntary contraction, RF: rectus femoris, 

VM: vastus medialis, VL: vastus lateralis.
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Table 1: Reference voluntary contraction according to tilted seat base of angles

Muscles
Angle RF VM VL Soleus ES RA EO IO

12 54.17
37.04

62.72
43.14

62.10
48.14

60.40
93.75

190.13
150.60

127.14
79.54

104.51
70.52

73.31
45.65

6 105.15
109.02

100.77
64.24

101.28
84.78

69.79
98.25

153.69
149.99

122.00
81.35

98.44
66.44

64.75
48.57

0 62.37
44.81

72.48
72.71

56.63
49.47

65.08
139.09

168.40
116.40

152.32
117.01

106.08
61.80

77.10
72.89

-6 97.80
85.31

102.81
52.04

93.85
77.88

105.97
206.05

156.14
122.31

128.30
86.42

93.83
53.47

83.23
116.93

-12 65.46
49.30

72.67
42.71

66.51
59.53

52.01
109.85

161.41
146.28

131.09
79.96

123.18
80.47

74.07
55.70

F 2.830* 2.848* 2.530* .633 .304 .459 .748 .229

*p<0.05,	MeanStandard	deviation,	RF:	rectus	femoris,	VM:	vastus	medialis,	VL:	vastus	lateralis,	ES:	elector	spinae,	RA:	rectus	
abdominis,	EO:	external	oblique,	IO:	internal	oblique

In	 this	 study,	 we	measured	 the	 changes	 of	 muscle	
activity	 and	body	pressure	distribution	according	 to	 the	
tilt	seat	base	of	angles.	As	a	result,	EMG	values	showed	
significant	 differences	 in	 the	 tilt	 of	 the	 rectus	 femoris,	
vastus	medialis,	and	vastus	lateralis	muscle.	There	was	no	
statistically	 significant	difference	between	 the	 results	of	
body	pressure	distribution	and	activity	of	body	muscles.

Kwon	et	al.	(1994)	found	that	the	muscles	exhibiting	
activities	were	not	 the	 same	depending	on	 the	 type	of	
work,	 and	 that	 the	way	 of	maintaining	 the	 balance	 of	
the	body	was	different	depending	on	 the	work	and	 the	
individual12.	Mitchell	 et	 al.	 (2008)	 reported	 that	 there	
was	 little	known	about	 the	role	of	 the	 lower	extremity	
muscles	 in	 maintaining	 the	 sitting	 postures	 compared	
with	 the	 body-related	 studies	 to	 maintain	 the	 balance	
of	 the	 body19.	 In	 this	 study,	 there	 was	 a	 significant	
difference	 in	muscle	 activity	 in	 rectus	 femoris,	 vastus	
medialis,	and	vastus	lateralis.	The	rectus	femoris	muscle	
bends	 the	 hip	 joint	 firmly	 and	 expands	 the	 knee	 joint	
with	other	muscles	because	passes	through	the	two	joint.	
These	 functions	were	mainly	used	when	 the	 legs	were	
removed	from	the	floor.	The	muscle	load	was	increased	
with	 standing	 trunk	 and	 knee	 flexion18.	 As	 the	 knee	
flexion	increases,	the	external	moment	arm	of	the	upper	
body	weight	increases	from	0	knee	joint	to	90	knee	joint	
bending20,	 21.	 According	 to	 ergonomics	 research,	 the	
angle	of	the	hip	joint	and	knee	joint	is	bent	90	in	sitting	
position,	and	the	posture	in	which	the	trunk	and	head	are	
in	a	vertical	position	is	referred	to	as	an	upright	posture22. 
Therefore,	in	this	study,	it	could	be	explained	that	when	
the	slope	of	the	chair	is	0	degree,	the	position	of	the	hip	

joint	and	the	knee	joint	 is	upright.	 In	previous	studies,	
when	 the	knee	 joint	angles	were	evaluated	at	 intervals	
of	10	°	between	90	°	and	130	°,	activity	of	muscle	was	
a	significant	difference	at	all	angles.	The	reason	for	this	
was	explained	by	 the	 fact	 that	 the	 length	of	 the	 rectus	
femoris	muscle	was	 longer	as	 the	angle	 increased13.	 In	
this	study,	when	the	chair	tilt	was	6	degree,	the	highest	
muscle	 activity	 appeared	 to	 be	 the	 increased	 muscle	
activity	 due	 to	 the	 increase	 in	 the	 length	of	 the	 rectus	
femoris	muscle.	The	main	function	of	the	rectus	femoris	
muscle	 was	 the	 knee	 joing	 flexion.	 However,	 in	 this	
study,	 it	 seems	 that	 the	bending	of	 the	knee	flexed	 the	
eccentric	 contractile	 force	 on	 the	 external	 force	 and	
showed	a	significant	difference	in	the	muscle	activity	in	
the	6	degree	and	12	degree	tilt	of	the	chair.

Muscle	 weakness	 was	 most	 rapidly	 manifested	
in	 the	 vastus	 medialis	 muscle21.	 The	 vastus	 medialis	
muscle	expand	the	knee	joints	and	play	a	major	role	in	
the	end	 range	of	 the	knee	 joint.	 It	prevents	 the	patella	
bone	from	being	pushed	out23,	24.	Matsuoka	et	al.	(2005)	
reported	that	when	the	angle	of	the	seat	plate	was	greater	
than	 the	 reference	 posture,	 the	 front	 of	 the	 thigh	 felt	
uncomfortable,	and	when	the	angle	decreased,	the	back	
of	 the	 ischial	 tuberosity	 felt	 uncomfortable.	 This	 was	
found	to	be	more	comfortable	when	the	seat	plate	was	
at	a	certain	angle	and	a	certain	height	than	when	it	was	
leveled25.	Tang	et	 al.	 (2001)	 found	 that	when	 the	knee	
joint	was	 in	 the	 bending	 position,	 the	 ratio	 of	muscle	
activity	 in	 vastus	medialis	 and	 vastus	 lateralis	muscle	
was	 the	 highest26.	 Both	 the	 rectus	 femoris	 and	 vastus	
medialis	muscle	were	significantly	increased	according	
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to	 the	 knee	 joint	 position25.	 	 In	 this	 study,	 the	 vastus	
medialis	and	vastus	lateralis	muscle	at	6	degree	and	-6	
degree	showed	the	higher	muscle	activity	compared	with	
other	angles.	This	suggests	that	the	two	muscles	act	as	a	
cooperative	muscle	of	the	knee	joint	expansion.

In	 the	 previous	 studies,	 the	 activity	 of	 the	 waist	
muscle	 was	 lower	 in	 the	 increased	 lumbar	 lordosis	
posture20,	21.	The	reason	was	that	the	activation	of	the	back	
muscles	was	affected	by	the	tilt	of	the	pelvis	rather	than	
the	trunk	angle.	This	was	because	the	role	of	vertebral	
and	abdominal	muscles	was	to	maintain	body	alignment	
and	stability	of	the	vertebrae27.	In	another	previous	study,	
it	was	suggested	that	the	muscle	activity	of	the	trunk	was	
affected	by	 the	 task	performed,	not	 the	 type	of	chair28. 
There	were	many	studies	on	the	effect	of	chair	tilting	on	
the	activation	of	the	trunk	muscles	according	to	the	tilt	
of	the	chair,	but	the	variation	of	the	muscle	activity	was	
not	constant	among	the	results.	This	was	due	to	the	fact	
that	most	of	the	previous	studies	included	patients	with	
low	back	pain	and	those	with	high	levels	of	dysfunction.	
The	above	hypothesis	could	not	be	confirmed	due	to	the	
lack	of	data	from	the	back	pain	patients	and	lack	of	the	
kinematical	data,	but	the	above	study	suggested	another	
possibility29.	 Therefore,	 it	 can	 be	 explained	 that	 the	
change	of	muscle	activity	of	the	body	of	this	study	was	
not	significant	according	to	the	tilt	of	the	chair.

In	 this	 study,	 we	 analyzed	 pressure	 changes	
according	to	chair	tilt.	Claus	et	al.	(2009)	reported	that	
the	height	of	the	seat	is	a	major	factor	affecting	the	sitting	
pressure2.	Maurer	and	Spirgle	et	al.	(2004)	reported	that	
the	sitting	pressure	study	with	the	whole	sheet	plate	can	
not	accurately	measure	the	pressure	applied	to	the	sciatic	
fissure	due	 to	 the	backward	 rotation	of	 the	pelvis30.	 In	
this	 study,	 it	was	 found	 that	 the	muscle	activity	of	 the	
rectus	fermois	was	significantly	changed	more	than	the	
body	pressure	distribution	of	the	front	and	back	height	
changes	 of	 the	 chair	 seat	 according	 to	 the	 chair	 tilt.	
Limitations	of	this	study	was	no	restriction	on	the	knee	
joint,	 it	was	impossible	 to	exclude	the	influence	of	 the	
peripheral	muscles	acting	on	the	knee	joint.	It	is	difficult	
to	generalize	the	results	of	this	study	to	subjects	whose	
chair	tilting	angles	are	performed	only	at	specific	angles	
and	whose	posture	is	difficult	to	maintain	at	this	angle.

CONCLUSION

The	 purpose	 of	 this	 study	 was	 to	 investigate	 the	
effect	of	changes	in	muscle	activity	and	pelvic	pressure	
distribution	according	 to	 the	 tilt	of	 the	chair	seat	base.	

The	activity	of	the	lower	extremity	muscles	was	changed	
according	to	the	slope	of	the	seat	plate,	however	the	trunk	
and	pelvic	pressure	distribution	were	not	changed.	The	
highest	activity	of	rectus	femoris	muscle	was	shown	at	
6	degrees.	Therefore,	in	the	sitting	position,	the	muscle	
activity	 of	 the	 trunk	 had	 little	 effect	 on	 the	 pressure	
distribution,	 and	 the	 body	 pressure	 distribution	 was	
changed	by	the	muscle	activity	of	the	lower	extremity.
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ABSTRACT

Background/Objectives:	The	purpose	of	this	study	was	to	suggest	that	effective	position	of	squat	exercise	
according	to	squat	type	and	the	degree	of	hip	external	rotation.

Method/Statistical analysis:	All	the	squat	was	performed	parallel	squat	position	which	knee	90°	flexion.	
We	compared	three	squat	type	which	standard	squat,	150%	width	stance	of	shoulder	squat,	wall	squat.	Hip	
joint	external	rotation	degree	was	set	0°,	30°,	50°.	Muscle	activities	were	measured	using	EMG.

Findings:	 There	 were	 significant	 differences	 about	 adductor	 longus,	 vastus	 lateralis,	 semitendinosus	
according	 to	 squat	 type	 (p<.05).	The	 adductor	 longus	 appeared	when	 SS	 and	WS,	 150S	 and	WS	were	
compared	 to	 each	 other	 (p<.05).	 Semitendinosus	 SS	 and	 150S,	 SS	 and	WS	were	 significantly	 different	
(p<.05).	By	contrast,	no	significant	differences	in	hip	joint	external	rotation	degree	(p>.05)

Improvements/Applications:	Clinically,	we	 could	 suggest	 effective	 squat	 type	 and	 position	 to	 increase	
muscle	strength	selectively	by	using	wall	squat	and	150	width	stance	of	shoulder	squat.

Keywords: Squat exercise, Hip external rotation, Muscle activity, Knee extensor, Wide based squat, Wall squat
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INTRODUCTION

Recently,	modern	people	have	been	suffering	from	
various	 diseases	 due	 to	 the	 lack	 of	 exercise	 which	 is	
caused	 by	Western-style	 eating	 habits	 and	 a	 sedentary	
lifestyle.	 The	 tibiofemoral-joint	 consists	 of	 the	 joints	
between	the	condyle	of	femur	and	the	condyle	of	tibia.	In	
activities	such	as	jumping,	squatting,	and	stair-climbing	
which	require	a	large	range	of	motion,	the	stability	of	the	
joint	is	not	provided	by	the	suitability	of	the	firm	bones,	
but	by	ligaments,	muscles,	articular	capsules,	meniscus,	
and	various	mechanical	strengths.	Because	stability	can	
be	 maintained	 by	 these	 soft	 tissues,	 they	 tend	 to	 get	
damaged	due	to	external	forces1.

It	is	important	to	focus	the	purpose	of	the	treatment	
on	 securing	 stability	 for	 the	 rehabilitation	 of	 the	 knee	

joint2.	In	clinical	practice,	the	appropriate	and	universal	
exercise	methods	to	keep	the	stability	of	the	knee	joint	
are	open	chain	exercise	and	closed	chain	exercise.	Open	
chain	exercise	is	an	exercise	method	wherein	the	distal	
part	moves	 in	 the	fixed	state	of	 the	proximal	part,	 and	
where	a	concentric	contraction	is	bigger	than	an	eccentric	
contraction.	 Moreover,	 its	 stability	 is	 provided	 by	 the	
outside3,	 4.	 Overall,	 it	 provides	 more	 stability	 than	 the	
open	chain	exercise	due	to	the	small	amount	of	the	joint’s	
shearing	force3,	5,	6.	Squat	is	the	one	of	the	most	effective	
and	 safest	 closed	 chain	 exercises	 to	 increase	 muscle	
activities	 around	 the	 knee	 and	 improve	 the	 functions	
of	 the	 lower	 extremities	 including	 various	 muscles	
and	 joints7-9.	 It	 is	 considered	 to	 be	 a	 good	 resistance	
exercise	 to	 develop	 quadriceps	 femoris,	 hamstrings,	
calf	 muscles,	 hip	 adductors,	 and	 erector	 spines10.	 The	
wall	squat	is	more	effective	for	early	stage	rehabilitation	
programs	of	patients	with	knee-related	 injuries	and	the	
most	 frequent	way	of	doing	 it	 is	 to	position	one’s	 foot	
at	150%	width	stance	of	shoulder	squats.	Even	if	squats	
with	hip	joint	external	rotation	have	no	scientific	proof	
on	the	development	of	any	muscle,	it	is	one	of	the	most	
commonly	 used	 exercise	 methods11-13.	 An	 (2012)	 has	
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studies	 on	muscle	 activities	 based	 on	 the	 angle	which	
takes	 place	when	 the	 knee	 flexion.	 It	 has	 been	 shown	
from	comparisons	of	the	quadriceps	femoris	at	30°,	45°,	
and	90°	that	muscle	activities	is	the	highest	at	90	degrees.	
Pereira	 et	 al.	 (2010)	 compared	 the	 muscle	 activities	
according	to	the	hip	joint	external	rotation	by	fixing	the	
flexion	 angle	 of	 the	 knee.	When	 the	 hip	 joint	 external	
rotation	 is	 at	more	 than	 30	 degrees,	 the	 hip	 adductors	
showed	significant	difference14.	In	previous	papers,	there	
were	 researches	on	 the	comparisons	of	muscle	activity	
according	to	the	position	of	the	wall	squat3,	differences	
between	 the	 wall	 squat	 and	 the	 standard	 squat15,	
differences	 in	 leg	 width11,	 the	 angle	 of	 the	 hip	 joint	
external	rotation14,	or	the	flexion	angle	of	the	knee16.

Although	 there	 are	 active	 researches	 related	 to	
squats,	 there	 is	no	 single	 research	on	 the	difference	of	
muscle	activity	by	applying	changes	based	on	the	type	
of	squats	and	the	hip	joint	external	rotation.	Based	on	the	
claim	of	Pereira	et	al.	(2010),	muscle	activity	showed	the	
highest	measurement	at	90°	of	the	flexion	angle	of	the	
knee	joint.	We	asked	healthy	males	and	females	for	the	
standard	squat	(SS),	150%	squat	(150S),	and	wall	squat	
(WS)	where	 the	 knee	 joint	 was	 fixed	 at	 90°	 to	 figure	
out	 the	 difference	 in	 muscle	 activity	 on	 the	 adductor	
longus,	 vastus	 lateralis,	 vastus	 medialis	 obilique,	
semitendinosus,	 and	 biceps	 femoris	 by	 changing	 only	
the	 hip	 joint	 external	 rotation	 so	 that	 we	 can	 provide	
more	effective	squat	positions.

MATERIALS AND METHOD

Research subjects:	This	research	was	conducted	on	40	
healthy	males	 and	 females.	The	 subjects	 for	 the	 study	
are	 selected	 as	 follows:	 those	 who	 were	 hospitalized	
due	to	knee	pain,	those	who	did	not	receive	any	medical	
treatment,	those	who	do	not	feel	any	pain	or	discomfort	
due	to	 the	movement	of	 the	knee,	 those	who	have	had	
knee-related	surgeries	in	the	past,	and	those	who	have	no	
medical	problems	such	as	cardiac	disorder.	This	research	
is	approved	by	the	IRB	(Institutional	Review	Board).

Experimental Procedure:	 Before	 the	 experiment,	
the	 subjects	were	 required	 to	 shave	 and	 put	 on	 shorts	
to	 minimize	 skin	 resistance	 on	 the	 parts	 where	 an	
electromyogram	 (EMG)	 meter	 will	 be	 attached.	After	
this,	we	proceeded	to	the	next	process	with	the	streamers	
on	 the	 laboratory	floor	 to	mark	0°,	30°,	50°	of	 the	hip	
joint	external	rotation,	setting	the	2nd	toe	as	the	standard.		

Measurements	 were	 done	 using	 the	 EMG	 on	 the	
following	parts	of	the	muscles	in	the	range	of	0°,	30°,	and	
50°	of	the	hip	joint	external	rotation	in	each	squat.	The	
squat	was	 executed	 in	 three	 different	methods.	One	 is	
the	standard	squat	(SS)	with	a	width	stance	of	shoulders	
apart.	Another	one	is	the	150%	squat	(150S)	wherein	the	
width	of	 the	 two	 legs	 is150%	of	 the	 shoulder’s	width,	
and	the	last	 is	 the	wall	squat	(WS)	in	which	a	subject,	
standing	with	feet	at	shoulder’s	width,	leans	against	the	
wall	and	slides	along	the	wall.	Each	squat	was	done	at	
a	90	degree	angle	of	knee	flexion,	and	the	parallel	squat	
was	performed	until	 the	knees	go	beyond	the	big	 toe14 
[Figure	1].	Each	subject	at	the	suitable	position	for	the	
selected	squat	started	to	perform	squat	as	soon	as	they	
heard	 the	 verbal	 order	 ‘start’	 from	 a	 researcher,	 and	
all	subjects	held	 the	squat	position	at	90°	knee	flexion	
angle	 for	 5	 seconds	 until	 they	were	 told	 to	 ‘stop.’	 To	
prevent	muscle	fatigue,	the	researcher	gave	the	subjects	
3	minutes	 of	 rest	 and	 the	 average	 value	was	 recorded	
after	educating	the	subjects	about	 the	position.	Muscle	
activity	performs	isometric	contraction	for	5	seconds	and	
then	a	researcher	records	the	value	of	muscle	activity	in	
the	first	to	four	seconds.

Figure 1: Squat type and position
A: Parallel squat, B: Standard squat,  

C: 150% squat, D: Wall squat
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In	 this	 research,	 a	 body	 composition	 analyzer	
(Inbody	570,	Biospac	e,	Korea,	2013),	digital	goniometer	
(Digital	 absolute	 +	 axis,	 12-1027,	 USA,	 2012),	 and	
electromyogram	 meter	 QUS100	 (Zero	 WIRE	 EMG,	
Italy,	 2009)	 were	 used.	 During	 the	 measurement	 of	
the	EMG,	the	root	mean	square	(RMS)	value	was	also	
detected,	and	a	filter	frequency	bandwidth	was	applied	at	
10~500Hz.	Moreover,	to	minimize	noise,	the	study	used	
a	60	Hz	notch	filter.

Statistical Analysis:	 To	 analyze	 the	 research	 data,	
SPSS/PC	 ver.22.0	 for	Windows	 program	 (SPSS	 INC.	
Chicago.	IL)	was	used.	To	compare	the	muscle	activity	
of	each	electromyogram	meter	in	accordance	with	each	
group	of	subjects	at	the	position	of	the	squat,	two-way	
ANOVA	was	used.	The	least	significant	difference(LSD)	
examination	was	performed	for	all	research	data	and	the	
statistical	significance	level	of	all	research	result	values	
was	set	to	be	p<.05.

RESULTS AND DISCUSSION

Changes	 in	 muscle	 activity	 according	 to	 the	 type	
of	 squat	 were	 found	 in	 some	 muscles	 with	 significant	
differences.	There	were	no	significant	differences	between	

SS	and	150S,	SS	and	WS,	150S	and	WS,	respectively	in	
vastus	medialis	oblique	and	biceps	femoris	(p>.05).	The	
adductor	 longus	 did	 not	 show	 any	 differences	 from	 the	
comparison	 of	 SS	 and	 150S	 (p>.05),	while	 it	 appeared	
when	SS	and	WS,	150S	and	WS	were	compared	to	each	
other	 (p<.05).	 Vastus	 lateralis	 was	 compared	 with	 SS,	
150S,	150S	and	WS,	there	was	no	significant	difference	
between	the	two	groups	(p>.05).	When	SS	and	WS	were	
compared,	 there	 was	 a	 significant	 difference	 (p<.05).	
Semitendinosus,	 when	 compared	 to	 150S	 and	 WS,	
showed	no	significant	difference	(p>.05)	but	SS	and	150S,	
SS	and	WS	were	significantly	different	(p<.05).Therefore,	
except	 for	 vastus	 medialis	 oblique	 and	 biceps	 femoris	
remainder	of		adductor	longus	muscle,	vastus	lateralis	and	
semitendinosus	were	significantly	different	according	 to	
squat	type	(p<.05).	Changes	in	muscle	activity	based	on	
the	angle	of	the	hip	joint	external	rotation	of	three	different	
types	 of	 squats	 are	 shown	 in	 [Table	 1].	 There	 was	 no	
significant	difference	in	the	activity	of	the	adductor	longus,	
vastus	medialis	oblique,	vastus	lateralis,	semitendinosus,	
and	biceps	femoris	in	accordance	with	the	angle	of	the	hip	
joint	external	rotation	(p>.05).	As	a	result,	the	correlation	
of	the	hip	joint	external	rotation	with	the	type	of	squat	is	
not	significant	(p>.05).

Table 1: Averaged muscle activity according to the squat type and hip joint angle

Muscle Squat
Hip joint lateral rotation angle F

0 30 50 Squat Angle Squat*Angle

AL
SS 25.9510.62 25.2610.61 26.699.45

3.841* 0.647 0.017150S 26.9110.27 25.389.91 27.2112.13
WS 29.7012.01 28.8711.52 30.5614.47

VMO
SS 87.1926.79 88.0325.16 88.5927.60

1.526 0.122 0.427150S 88.5028.17 91.4523.67 92.4930.04
WS 97.2124.93 90.4020.53 93.7225.03

VL
SS 87.7920.22 87.7922.38 91.4524.32

3.663* 0.466 0.638150S 90.3225.28 94.1423.65 93.6526.22
WS 100.4120.14 93.0119.04 98.3322.13

ST
SS 17.915.49 17.635.61 18.535.86

3.483* 1.611 0.382150S 19.086.34 19.496.69 21.348.10
WS 20.236.18 18.835.53 20.376.89

BF
SS 34.0511.42 35.3711.59 38.2412.82

0.181 1.776 0.618150S 33.7312.55 36.3813.78 37.5911.60
WS 37.5913.26 34.3911.99 38.1211.42

*p<0.5,	 average	±	 standard	deviation,	SS:	 standard	 squat,	150S:	150%	squat,	WS:	wall	 squat,	AL:	adductor	
longus,	VMO:	vastus	medialis	oblique,	VL:	vastus	lateralis,	ST:	semitendinosus,	BF:	biceps	femoris.
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Figure 2: Change of external moment arm 
according to center of mass

A: Standard squat, B: Wall ssquat, COM: center of 
mass, EMA: external moment arm, BW: body weight

Even	though	there	was	no	sign	of	any	notable	values	
based	on	the	angle	of	the	hip	joint	external	rotation,	the	
significant	 values	 of	 muscle	 activities	 could	 be	 found	
in	 certain	muscles	 depending	 on	 the	 type	 of	 squat.	 In	
case	 of	 the	 adductor	 longus,	 comparing	 SS	 and	WS,	
150S	and	WS,	each	WS	showed	greater	muscle	activity	
with	 significant	 difference.	 Neumann	 (2010)	 claimed	
that	the	adductor	of	the	hip	joint	will	lose	the	function	
which	produces	the	torque	on	the	sagittal	plane	because	
it	passes	through	the	axis	of	the	rotation	of	the	internal	
or	the	external	rotation	of	the	hip	joint	within	the	rage	of	
the	40°-70°	of	the	flexion	angle	of	the	hip	joint,	but	once	
it	 is	off	the	range,	 the	adductor	muscles	will	apply	 the	
extensor	muscle	or	the	flexor	muscle	of	the	hip	joint1.	In	
this	research,	we	set	the	flexion	angle	of	the	knee	at	90°,	
but	the	flexion	angle	of	the	hip	joint	becomes	naturally	
over	70°	during	a	squat.	Therefore,	the	force	vector	of	the	
adductor	longus	is	located	at	the	back	of	the	internal	and	
external	axis	and	becomes	the	position	which	plays	the	
role	of	the	extensor	muscle	of	the	hip	joint.	Therefore,	
muscle	 activity	 is	 considered	 to	 be	 increased	 due	 to	
the	 adductor	 longus	 against	weight	 and	 gravity	which	
generates	the	torque	of	the	extension	of	the	hip	joint.	The	
reason	 why	 the	 adductor	 longus	 showed	 a	 significant	
value	 in	WS	 is	 that	 it	 can	 be	 projected	 by	 comparing	
the	distance	between	the	center	of	mass	(COM)	of	 the	
human	body	and	the	force	vector	of	the	distance	to	the	
knee	joint	during	a	squat	[Figure	2].	Because	the	COM	is	
located	further	back	than	WS,	SS,	or	150S,	the	distance	
between	the	knee	joint	and	the	external	moment	arm	is	
farther	thus	increasing	the	applied	force.	Therefore,	the	
muscle	activity	of	the	adductor	longus	showed	a	greater	
value	indicating	a	significant	difference.

		That	is	why	there	are	differences	on	the	result	values	
as	the	length	of	the	adductor	longus	of	which	roles	are	
changed	in	the	extension	and	flexion	section	of	the	knee	
joint	slowly	changes.	However,	this	research	compares	
the	 muscle	 activity	 during	 isometric	 contraction	 and	
there	were	no	variables	such	as	adduction	and	abduction	
of	 the	 thighs	between	 the	extension	and	flexion	of	 the	
knee	 joint	 at	 the	 position	 where	 the	 adductor	 longus	
generates	 the	 torque	 of	 the	 extension	 of	 the	 hip	 joint.	
Therefore,	there	were	no	significant	difference	between	
SS	 and	 150S	when	 they	 are	 compared.	 In	 case	 of	 the	
vastus	 lateralis,	 comparing	 the	 SS	 and	WS,	 the	 latter	
shows	a	notable	difference	with	greater	muscle	activity.	
Blanpied	 (1999)	 insisted	 that	 to	 support	 the	 hip	 joints	
while	the	quadriceps	femoris	(also	known	as	the	extended	
muscle	of	the	knee	joint)is	doing	a	squat,	greater	activity	
is	required15.	Because	the	wall	squat	has	higher	muscle	
activity	 than	 the	 standard	 squat17,	 Kevin	 et	 al.(1999)	
said	 that	 the	 extension	 torque	 of	 the	 knee	 joint	would	
become	bigger	during	the	wall	squat18.	This	is	because	
of	the	distance	of	the	external	torque	strength	which	is	
produced	by	the	external	moment	arm	mentioned	above,	
and	 the	weight.	The	 increase	 in	 the	 distance	 from	 the	
external	moment	 arm	of	 the	 relative	knee	 joint	 by	 the	
fixation	of	COM	during	WS	and	the	role	to	support	the	
hip	joints	are	added	and	showed	greater	muscle	activity,	
resulting	in	a	significant	difference.

In	 case	 of	 the	 semitendinosus,	 comparing	 SS	 and	
150S,	the	latter’s	muscle	activity	gets	bigger	and	shows	
a	 significant	 difference.	 This	 result	 contradicted	 with	
the	 result	 value	 of	 there	 search	 which	 was	 conducted	
by	Antonio	et	al.	(2009)	and	showed	that	there	were	no	
noted	differences	 in	 the	hamstring	based	on	 leg	width.	
According	 to	 Neumann	 (2010)’s	 claim,	 if	 the	 knee	 is	
flexion	 through	 the	 convex-concave	 rule,	 the	 femur	
is	 dislocated	 forward	 and	 activates	 the	 hamstring	 so	
that	 it	 can	 suppress	 the	 shearing	 force	 together	 with	
the	 anterior	 cruciate	 ligament1.	Escamilla	 et	 al.	 (1997)	
described	that	the	hamstring	does	not	have	any	notable	
difference	when	the	leg	width	is	changed,	but	the	squat	
with	 the	wider	 leg	width	 increases	 the	pressure	on	 the	
tibiofemoral-joint	 and	 decreases	 the	 shearing	 force	
because	the	muscle	activity	is	greater	than	the	squat	with	
the	 shoulder	width19.	 In	 this	 study,	 the	 knee	 relatively	
faces	the	external	during	the	150S,	and	the	tibia	tends	to	
do	the	external	rotation.	Therefore,	significant	difference	
is	 considered	 to	 appear	 because	 the	 force	 which	 was	
generated	and	tried	to	suppress	the	shearing	force	took	
effect	on	 the	semitendinosus.	Also,	 the	semitendinosus	
showed	a	notable	difference	with	greater	muscle	activity	
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in	WS	compared	 to	SS.	The	 reason	 for	 this	 is	 that,	 as	
mentioned	 above,	 in	 the	 squat	 position,	 the	 eccentric	
contraction	 when	 extension	 of	 the	 hip	 joint	 occurs	
due	 to	 the	semitendinosus	against	 the	gravity	force.	 In	
addition,	 the	applied	 force	 increases	as	 the	distance	of	
the	moment	arm	of	the	knee	joint	increases,	resulting	in	
the	appearance	of	muscle	activity.

From	 the	 result	 of	 the	 research,	 it	was	 found	 that	
muscle	activity	did	not	show	any	significant	difference	
based	on	the	hip	joint	external	rotation,	but	it	definitely	
had	an	influence	on	the	type	of	squat.	During	the	WS,	the	
external	moment	arm	of	the	knee	joint	gets	bigger,	and	then	
the	adductor	longus,	vastus	lateralis,	and	semitendinosus	
showed	 significant	 differences.	 Moreover,	 the	 muscle	
activity	of	the	semitendinosus	was	relatively	noted	due	
to	the	effect	which	suppresses	shearing	force	generated	
by	150S.	Therefore,	whenever	one	 tries	 to	do	a	 squat,	
to	do	selective	muscle	reinforcement,	applying	various	
squat	 methods	 is	 the	 major	 concern.	 This	 study	 has	
several	limitations.	At	first,	since	it	was	only	conducted	
on	 40	 healthy	males	 and	 females,	 the	 results	 can’t	 be	
generalized	for	all	age	groups.	Secondly,	the	researchers	
only	measured	the	muscle	activity	of	the	right	side	leg,	
so	the	results	might	be	different	from	the	non-right	side.

CONCLUSION

The	 purpose	 of	 this	 study	 is	 to	 provide	 a	 more	
effective	way	of	doing	 the	squat	by	comparing	muscle	
activity	 based	 on	 the	 hip	 joint	 external	 rotation	 that	
takes	 place	 during	 various	 squats.	 Overall,	 the	 result	
shows	that	there	are	no	effect	coming	from	the	hip	joint	
external	rotation,	and	the	muscle	activity	of	the	adductor	
longus	and	vastus	lateralis	in	WS	were	higher	than	any	
other	squat.	In	case	of	the	semitendinosus,	150S	and	WS	
shows	greater	muscle	activity	than	SS,	but	the	difference	
between	 those	 two	was	merely	 small.	 Based	 on	 these	
facts,	considering	the	change	of	certain	muscle	activities	
depending	 on	 the	 type	 of	 squat,	 we	 are	 expected	 to	
provide	 effective	 exercise	 methods	 to	 improve	 the	
strength	of	the	leg	muscles.
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ABSTRACT

Background/Objectives:	This	study	is	examining	the	effect	of	job	performance	by	social	workers	on	job	
identity	and	analyzing the	modulating	effects	of	the	manager	leadership	between	job	performance	and	job	
identity.

Method/Statistical analysis:	For	 this	study,	 the	 job	performance,	 the	managerial	 leadership	and	 the	 job	
identity	scale	were	used	and	341	social	workers	working	at	welfare	centers	in	Seoul	and	Gyeonggi-do	area	
participated.	The	collected	data	was	analyzed	by	SPSS	19.0	

Findings: The	results	of	study	are	as	follows.	First,	the	result	of	correlation	analysis	showed	that	the	job	
identity	was	a	positive	 relationship	with	both	 the	 job	performance	and	managerial	 leadership.	Second,	a	
regression	analysis	was	conducted	to	find	out	the	influence	of	job	performance	on	the	job	identity	and	the	
results	revealed	that	the	job	performance	had	a	positive	effect	on	the	job	identity.	Third,	the	job	performance	
for	the	job	identity	and	the	interaction	effect	of	managerial	leadership	were	significantly	shown	(β=.333,	
P<.01)	and	the	influence	of	42.7%	was	indicated.

Improvements/Applications: The	samples	were	social	workers	 in	some	areas,	so	 there	 is	a	 limit	 to	 the	
generalization	of	the	results.	It	is	necessary	to	explore	diverse	variables	affecting	the	job	identity.
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INTRODUCTION

Social	 worker	 is	 recognized	 as	 the	 social	 welfare	
expert	who	provides	 services	directly	 in	 the	field	based	
on	the	theoretical	knowledge	system,	education,	training,	
and	 experience.	 In	 the	 social	 welfare	 field,	 the	 social	
workers	 themselves	as	 a	medium	deliver	 social	welfare	
services.	Due	to	the	characteristics	of	the	social	welfare	
service	delivery	process,	the	job	identity	of	the	individual	
social	 worker	 is	 an	 important	 factor	 to	 determine	 the	
quality	 of	 the	 social	 welfare	 service1.	 But	 the	 identity	
of	 social	 welfare	 is	 becoming	 confusing	 and	 work	

inefficiency	is	increasing,	since	different	works	are	being	
performed	 according	 to	 the	 situations	 and	 philosophies	
of	 institutes	 or	 personal	 capabilities	 and	 circumstances	
of	 social	 workers	 and	 community	 resources	 system,	
without	 any	 standardized	works.	This	makes	 it	 difficult	
to	 provide	 high-quality	 services.	 Poulin(1994)2	 found	
that	 the	 level	of	professional	 identity	perception	among	
social	 welfare	 organization	 members	 as	 professional	
workers	was	 one	 of	 important	 factors,	which	 is	 closely	
related	 to	 job	 satisfaction.	 Thus,	 establishing	 the	 job	
identity	as	a	profession	is	a	direct	factor	in	enhancing	the	
quality	 of	 services	 offered	 to	 clients.	 Factors	 affecting	
the	social	worker’s	identity	which	determines	the	quality	
of	social	services	are	widely	various	from	a	personal	 to	
environmental	factors	but	one	of	the	main	factors	is	the	
job	performance	perceived	by	the	social	worker.	A	general	
definition	 of	 job	 performance	 is	 a	 “level	 of	 individual	
contribution	to	goal	attainment	of	an	organization”3. The	
job	 performance	 means	 ‘the	 desired	 state	 of	 what	 the	
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members	of	organization	want	to	accomplish	or	the	extent	
to	which	can	achieve	a	goal’4,	and	the	social	worker’s	job	
performance	 can	 be	 defined	 as	 the	 result	 of	 the	 efforts	
of	 the	social	worker	 to	achieve	 the	 task	assigned	 to	 the	
professional	position	of	the	social	worker.	But	the	concept	
of	 job	 performance	 has	 been	 changed	 from	 a	 simple	
perspective	 of	 task-based	 perception	 to	 a	 perspective	
covering	 a	 variety	 of	 work	 behaviors.	 The	 reason	why	
the	construct	of	job	performance	has	expanded,	is	based	
on	 the	 recognition	 that	 job	 is	 part	 of	 holistic	 effort	 to	
achieve	an	organizational	goal	exceeding	the	purpose	at	
work,	not	a	single	 job	of	 the	 individual. If	autonomy	is	
secured	without	 interference	or	suppression	of	others	 in	
the	course	of	job	performance5	and	the	reward	for	the	job	
performance	 is	 reasonably	 performed6,	 the	 job	 identity	
will	be	increased.	Therefore,	the	job	performance	can	be	
assumed	 to	 be	 an	 important	 variable	 predicting	 the	 job	
identity	of	the	social	worker.	Like	this,	the	job	identity	is	
affected	by	the	job	performance	perceived	by	the	social	
worker	but	some	social	workers	maintain	the	job	identity	
high	under	the	low	job	performance.	On	the	other	hand,	
there	 are	 social	workers	who	have	 the	 low	 job	 identity	
under	the	high	job	performance.	This	means	that	there	is	a	
protective	factor	that	can	mediate	the	relationship	between	
the	 job	performance	and	 job	 identity.	Protection	 factors	
can	be	classified	into	various	categories	such	as	personal	
factors,	 environmental	 factors,	 and	 institutional	 factors.	
This	 study	 is	 to	 examine	 the	 function	 of	 the	 protective	
factor	 focused	 on	 the	 managerial	 leadership	 who	 has	
a	 direct	 influence	 on	 the	 job	 performance	 variables.	
Robbins(1996)7	 defined	 leadership	 as	 an	 influence	 of	
leaders	to	make	members	behave	to	achieve	a	purpose	or	
goal	of	organization	and	group	in	a	certain	environment,	
or	 the	 process.	 Leadership	 refers	 to	 the	 process	 and	 its	
ability	 to	 influence	 all	 activities	 of	 the	 organization’s	
members	in	order	to	achieve	an	organization’s	goal8	and	
the	 study	 has	 been	 conducted	 as	 an	 important	 variable	
predicting	the	job	performance,	job	satisfaction,	and	job	
identity	of	the	organizational	members9.	Leadership	is	a	
crucial	variable	for	organization	management	and	a	lot	of	
relevant	 studies	 have	 been	 conducted	 in	 different	 fields	
including	 social	 welfare	 administration,	 administration,	
and	 business	 administration.	Leadership	 is	 not	 only	 the	
most	important	element	to	affect	efficient	management	in	
organization,	that	is,	organizational	performance	but	also	
a	key	activity	for	managers	to	achieve	an	organizational	
purpose	 or	 goal.	 It	 was	 revealed	 that	 different	 types	
of	 leadership	 of	 social	 welfare	 organization	 managers	
had	 positive	 or	 negative	 effect	 on	 job	 satisfaction,	
organizational	performance,	 and	effectiveness10	 and	 this	

demonstrates	 the	 importance	 of	 manager	 leadership	 in	
social	 welfare	 organization. Therefore,	 this	 study	 is	 to	
examine	 how	 the	 job	 performance	 perceived	 by	 social	
workers	has	influence	on	the	job	identity	and	to	look	at	
how	the	managerial	 leadership	functions	as	a	protective	
factor	 in	 relationship	 between	 the	 job	 performance	 and	
job	identity.

MATERIALS AND METHOD

Research Participants and Research Methods:	 The	
purpose	 of	 this	 study	 is	 to	 examine	 effects	 of	 the	 job	
performance	 perceived	 by	 social	 workers	 on	 the	 job	
identity.	For	this	study,	data	was	collected	by	using	self-
reporting	 questionnaires	 for	 social	 workers	 working	 at	
welfare	 centers	 in	 Seoul	 and	 Gyeonggi-do	 area.	 Data	
collection	was	carried	out	from	August	1,	2017	to	August	
31,	2017	with	the	consent	of	 the	participants.	A	total	of	
400	questionnaires	were	distributed	and	347	copies	were	
collected.	 The	 total	 of	 341	 valid	 questionnaires	 were	
analyzed,	except	for	6	where	responses	were	inappropriate.

Research Problems

First,	 what	 is	 the	 level	 of	 job	 performance,	
managerial	leadership,	and	job	satisfaction	perceived	by	
the	participants?

Second,	how	does	the	job	performance	perceived	by	
the	participants	influence	the	job	satisfaction?

Third,	 does	 the	 managerial	 leadership	 have	
moderating	 effects	 in	 the	 relationship	 between	 the	
job	 performance	 and	 job	 identity	 perceived	 by	 the	
participants?

Measuring Instruments

Job Performance:	 In	 order	 to	 measure	 the	 job	
performance	 perceived	 by	 the	 social	 workers,	 the	 job	
performance	 rating	 scale	 of	 Kim(2001)4	 was	 used.	 In	
this	 scale,	 the	 job	 performance	 was	 classified	 into	 7	
dimensions,	and	it	is	consist	of	Likert	5	point	scale.	The	
total	number	of	questions	is	29.	The	reliability	coefficient	
Cronbach’sαof	this	scale	was	.915.

Managerial Leadership:	 In	 this	 study,	 leadership	
is	 defined	 as	 exercising	 influences	 to	 build	 up	 core	
capabilities	 of	 members	 by	 motivating	 members	 to	
achieve	 organizational	 goals	 and	 by	 inducing	 proper	
communication,	 thereby	 building	 up	 their	 core	
capabilities	and	accomplishing	their	goals. The	reliability	
coefficient	Cronbach’s	α	for	the	scale	was	.838.
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Job Identity:	In	order	to	measure	the	job	identity	of	the	
social	worker,	we	used	the	job	identity	scale	used	by	W.	
H.	Lim11.	The	scale	consisted	of	25	 items,	 including	5	
items	using	professional	organizations,	5	items	of	public	
service	 beliefs,	 4	 items	 of	 self	 -	 regulation	 beliefs,	 6	
items	of	vocational	calling	consciousness,	 and	5	 items	
of	autonomy	beliefs.	Each	question	was	composed	of	a	
five	point	Likert	scale.	The	reliability	figures	Cronbach’s	
α	for	the	scale	was	.856.

Analysis Methods:	The collected	data	was	computerized	
by	 SPSS	 19.0	 statistical	 program. Reliability	 analysis,	
correlation	 analysis,	 regression	 analysis,	 hierarchical	
multiple	regression	analysis	were	conducted	to	analyze	
the	effect	of	job	performance	perceived	by	social	workers	
on	job	identity.

RESULTS AND DISCUSSION

General characteristics of the subjects:	The	 results	of	
the	 general	 characteristic	 of	 the	 subjects	 are	 [Table	 1]	
as	 follows:	This	study	 includes	empirical	data	 from	108	
male	subjects	and	233	female	subjects,	31.7%	and	68.3%	
respectively.	In	terms	of	our	respondents’	level	of	education	
achieved,	 ‘college	 and	 university	 graduate’	 comprises	
80.4%,	 ‘master’	 comprises	 18.2%,	 ‘doctor’	 comprises	
1.5%.	In	terms	of	job	position,	56.6%	were	social	workers,	

22.3%	were	team	leader,	16.7%	were	senior	social	workers 
4.4%	were	more	than	senior	managers.

Table 1: Research Variables Level

N(%)

Gender
Male 108	(31.7)
Female 233	(68.3)

Education	
achieved

College	&	University	graduate 274	(80.4)
Master 62	(18.2)
Doctor 5	(1.5)

Job	
Position

Social	Workers 193	(56.6)
Senior	Social	Workers 57	(16.7)

Team	Leader 76	(22.3)
More	Senior	Manager 15	(4.4)

Research Variables Level:	The	results	of	the	statistical	
analysis	 are	 [Table	 2]	 as	 follows:	 Table	 1	 shows	 the	
results	of	the	statistical	analysis	for	the	job	performance	
as	 an	 independent	 variable,	 the	 managerial	 leadership	
as	 a	 moderating	 variable,	 and	 the	 job	 identity	 as	 a	
dependent	 variable.	 The	 job	 performance	 was	 normal	
with	an	average	of	3.49,	and	the	managerial	leadership	
was	rather	high	with	an	average	of	3.61.	The	job	identity	
for	the	research	participants	was	slightly	higher	at	3.52	
on	average.

Table 2: Research Variables Level

Variables N Min. Max. M SE
Independent	Variable Job Performance 341 1.69 4.56 3.49 .390
moderator	variable Managerial Leadership 341 1.00 4.62 3.61 .430
Dependent	Variable Job	Identity 341 1.00 4.83 3.52 .523

Correlation Analysis:	 In	 this	 study,	 the	 correlation	
among	the	selected	variables	was	analyzed	to	determine	
the	 coefficient	 and	 connections,	 and	 the	 problem	 for	
multicollinearity	was	 reviewed.	The	 results	 are	 shown	
in	 [Table	3].	First,	 seeing	 the	 relationship	between	 the	
job	identity	as	a	dependent	variable	and	each	variable,	
the	 job	 performance(r=.646)	 variable	 was	 verified	 in	
a	 positive	 relationship	 and	 the	 managerial	 leadership	
(r=.480)	 was	 also	 checked	 in	 a	 positive	 relationship.	
Second,	 the	 maximum	 correlation	 coefficient	 among	
variables	was	that	the	job	identity	and	job	performance	
were	r=.646,	and	other	variables	were	 less	 than	 .7	and	
therefore	there	was	no	problem	with	multicollinearity.

Table 3: Correlation analysis

M SE 1 2 3

1.	Job 
Performance 3.6106 .43064 1

2.	
Managerial 
Leadership

3.5255 .52338 .480** 1

3.	Job	
Identity 3.4978 .39031 .646** .409** 1

*p<.05,	**p<.01,	***p<.001
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The Effect of the Job Performance Recognizes by 
Social Workers on the Job Identity:	 A	 regression	
analysis	 was	 conducted	 to	 find	 out	 how	 the	 job	
performance	perceived	by	social	workers	affected	the	job	
identity.	The	results	are	[Table	4]	as	follows.	A	regression	

model	had	an	effect	on	the	level	of	F=241.912,	p<.001	
and	the	influence	of	41.6%	was	shown.	In	other	words,	
the	job	performance	perceived	by	the	social	worker	has	
a	positive	effect	on	the	job	identity	of	them.

Table 4: The effect of job performance on job identity

Model
Non-Standardized coefficients Standardized coefficients

t
B SE β

(constant) 1.377 .137 10.025
job	performance .587 .038 .646 15.554***
R/R²/Adj.R²

F
.646	/	.418	/	.416
241.912***

*p<.05,	**p<.01,	***p<.001

The Moderating Effect of the Managerial Leadership 
in Relationship between the Job Performance and Job 
Identity:	A	hierarchical	multiple	regression	analysis	was	
conducted	 in	 order	 to	 find	 out	 whether	 the	 managerial	
leadership	 on	 the	 job	 performance	 and	 job	 identity	
showed	 the	 moderating	 effects.	 For	 this	 study,	 the	 job	
performance	and	managerial	leadership	as	an	independent	
variable	were	set	in	Phase	1,	the	interaction	variable	of	the	
job	performance	and	managerial	 leadership	was	applied	
to	 Phase	 2,	 and	 then	 the	 job	 identity	 as	 a	 dependent	

variable	was	added.	The	results	are	[Table	5]	as	follows.	
Specifically,	the	interaction	effect	of	the	job	performance	
and	 managerial	 leadership	 for	 the	 job	 identity	 was	
significantly	 shown	 (β=.333,	P<.01),	 an	 increase	of	8%	
and	the	influence	of	42.7%	was	shown.	The	relationship	
between	 the	 job	 performance	 and	 job	 identity	 could	 be	
different	depending	on	the	level	of	managerial	leadership.	
The	managerial	leadership	in	the	relationship	between	the	
job	performance	and	job	identity	perceived	by	the	social	
worker	indicates	the	moderating	effects.

Table 5: The moderating effect of the managerial leadership in relationship between the job performance 
and job identity

Model Predictor variable B β t R2 DR2 F

1
Job	Performance	(A) .289 .644 12.355***

.428 .424 125.258***
Managerial	Leadership	(B) .128 .129 2.747**

2
Job	Performance	(A) .209 .420 2.797**

.430 .427 84.012***
Managerial	Leadership	(B) -.089 -.090 -2.453**

A	×	B .002 .333 1.140**
*p<.05,	**p<.01,	***p<.001

The	purpose	of	this	study	is	to	investigate	how	the	
job	 performance	 perceived	 by	 social	 workers	 affected	
the	job	identity.	Furthermore,	in	order	to	check	how	the	
managerial	leadership	in	the	relationship	between	them	
shows	the	moderating	effects,	conducted	and	the	results	
of	this	study	are	summarized	as	follows.

First,	as	a	result	of	statistical	analysis	about	the	job	
performance,	managerial	leadership	and	job	identity	of	
the	 research	 participants,	 the	 job	 performance	 was	 an	
average	of	3.49,	and	 the	managerial	 leadership	was	an	
average	of	3.61,	and	the	job	identity	was	slightly	higher	

at	 3.52	 on	 average.	 Second,	 a	 regression	 analysis	was	
conducted	in	order	to	find	out	how	the	job	performance	
perceived	by	social	workers	affected	the	job	identity.	The	
influence	of	regression	model	(F=241.912,	p<.001)	was	
shown	at	41.6%.	Namely,	the	job	performance	perceived	
by	 the	 social	 worker	 has	 a	 positive	 effect	 on	 the	 job	
identity.	This	outcome	was	were	consistent	with	the	study	
result	 in	 the	 relationship	between	 the	 job	performance	
and	job	identity4,5.	However,	it	is	difficult	to	perceive	the	
high	level	of	job	performance	while	conducting	various	
kinds	of	jobs	in	the	social	welfare	service	and	therefore	
it	 is	 necessary	 to	 examine	 the	 factors	 adjusting	 in	 the	
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relationship	between	the	job	performance	and	job	identity.	
Third,	 a	 hierarchical	 multiple	 regression	 analysis	 was	
conducted	to	see	whether	the	managerial	leadership	has	
a	moderating	effect	on	the	job	performance.	As	a	result,	
the	interaction	effect	between	the	job	performance	and	
managerial	leadership	for	the	job	identity	was	significant	
(β=.333,	P<.01),	and	an	increase	of	3%	and	the	influence	
of	42.7%	were	shown.	It	 indicated	 that	 the	managerial	
leadership	 had	 a	 moderating	 effect	 in	 the	 relationship	
between	the	job	performance	and	job	identity	perceived	
by	the	social	worker.

CONCLUSION

The	 result	 of	 this	 study	 has	 showed	 that	 the	 job	
performance	perceived	by	the	social	worker	has	positive	
effects	 on	 the	 job	 identity,	 and	 the	 importance	 of	 job	
assignment	has	been	confirmed	so	that	the	social	workers	
working	 at	 the	 social	welfare	 field	 could	 perceive	 the	
high	job	performance	but	it	is	hardly	easy	to	carry	out	the	
task	while	perceiving	the	high	level	of	job	performance	
due	 to	 a	 variety	 of	 the	 social	 welfare	 field.	 However,	
the	moderating	effects	in	which	the	level	of	job	identity	
may	be	 changed	 have	 been	 validated	 according	 to	 the	
leadership	of	manager	so	the	high	level	of	job	identity	
should	be	maintained	through	the	appropriate	leadership	
of	the	manager.

Since	social	welfare	aims	to	deal	with	human	affairs	
and	improve	the	quality	of	life,	this	profession	requires	
professional	theory	and	practice.	Thus,	it	is	significant	to	
establish	an	identity	as	an	expert	compared	to	other	job	
fields.	More	 efforts	 are	 therefore	 needed	 to	 ensure	 the	
specialization	of	 social	welfare	fields	and	 the	personal	
professionality	of	social	workers.

In	 addition,	 education	 for	 reinforcing	 leaderships	
of	 managers	 in	 social	 welfare	 institutions	 is	 needed.	
Particularly	 practical	 experience	 through	 leadership	
education	 and	 leader	 nurturing	 educational	 training	
conducted	by	middle	managers	are	required.	Leadership	
to	 improve	 member	 satisfaction	 and	 accomplishment	
should	 be	 developed	 and	 job	 education	 ought	 to	 be	
performed.	 These	 efforts	 could	 enable	 us	 to	 establish	
identities	and	raise	job	satisfaction	for	social	workers	to	
perform	tasks.

The	limitation	of	this	study	is	that	this	research	was	
conducted	on	social	workers	working	at	social	welfare	
centers	in	Seoul	and	Gyeonggi-do	areas,	and	there	is	a	
limit	to	the	generalization	of	the	study	results	
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ABSTRACT

The	central	purpose	of	the	present	research	is	to	identify	the	effect	of	such	preventive	educational	programs	
on	improvement	of	infants’	emotional	development	and	reduction	of	parenting	stress.	The	research	subjects	
consisted	of	experimental	group	of	12	mothers	and	a	control	group	of	15	mothers	who	spontaneously	agreed	
to	participate	in	the	educational	program.	Both	groups	were	given	both	a	pre-	and	a	post-test	before	and	
after	implementation	of	the	program.	Wilcoxon	signed	rank	test	was	conducted	to	examine	the	differences	
between	the	pre-	and	the	post-tests.	The	results	are	that	the	educational	program	to	prevent	emotional	abuse	
had	a	positive	effect	on	infants’	social-emotional	development.	The	mothers	who	participated	in	the	program	
were	not	really	aware	of	their	emotions	and	had	a	chance	to	see	the	ways	of	expressing	their	emotions	to	
others.	Through	the	educational	program,	they	also	learned	to	recognize	and	express	emotions	sensitively	
by	having	interactions	with	affection.	Further	research	needs	to	examine,	develop,	and	apply	a	program	so	
that	preventing	emotional	abuse	and	further	researches	might	differentiate	a	set	of	programs	according	to	
different	ages	of	infants.

Keywords: Emotional abuse, Infants, Socio-emotional development, Parental education program, 
Experimental group
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INTRODUCTION

The	 serious	 social	 problem	 of	 infant	 abuse	 has	
recently	 brought	 about	 a	 great	 deal	 of	 concern	 and	
controversy	about	the	issue.	It	is	surprising	that	family	
and	home	normally	considered	as	the	safest	place	often	
provides	the	cause	for	the	abuse	of	infants,	whose	main	
support	come	from	their	parents1.

The	 rapidly	 processing	 industrialization	 and	
urbanization	 has	 resulted	 in	 a	 variety	 of	 phenomena	
that	might	lead	to	infant	abuse:	the	decline	of	traditional	
familism	and	paternalism,	development	of	nuclear	family	
and	 individualism,	 economic	 polarization,	 increasing	
number	of	working	mothers,	and	weakening	moral	values.

According	to	a	report	titled	‘2014	National	Report	
of	Child	Abuse’	by	Ministry	of	Health	and	Welfare,	80%	
of	 the	 assailants	were	 parents.	Of	 the	 reported	 17,791	
cases,	a	36.0	%	increase	from	the	previous	year,	experts	
in	 juvenile	 protection	 organizations	 or	 police	 were	
dispatched	 in	 15,025	 cases,	which	were	 considered	 as	
probable	child	abuse.	And	66.7%	of	them(10,027	cases)	
were	found	as	child	abuse.

	As	 for	 the	 types	 of	 child	 abuse,	 duplicate	 abuse	
topped	 the	 list	 with	 4,814	 cases(48.9%)	 followed	 by	
negligence(1,807	cases,	18.6%),	emotional	abuse(1,582	
cases,	15.8%)	and	sexual	abuse(208	cases,	3.1%).	It	was	
found	 that	parents	were	 the	main	perpetrator	 as	 in	 the	
previous	year:	8,207	cases,	81.8%.	Main	 reasons	were	
reportedly	 poor	 parenting	 skills	 and	 attitude(33.1%),	
excessive	social	and	financial	stress	and	isolation(20.4%),	
intra-family	 conflicts(10.0%),	 which	 clearly	 indicates	
that	lack	of	social	support	might	lead	to	infant	abuse.

Such	 a	 result	 shows	 that	 most	 of	 the	 cases	 result	
from	 parents’	 inadequate	 parenting	 habits	 or	 attitude,	
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although	 they	 may	 bear	 malice	 and	 use	 physical	 and	
psychological	 violence	 with	 immature	 behavior	 in	
performing	parental	roles2.

Such	emotional	abuse	may	not	be	easy	to	define	and/
or	judge.		More	importantly,	infants	can	not	express	their	
experiences	of	being	abused	and	infant	abuse	is	often	not	
easy	 to	discover,	 since	 it	usually	happens	 inside	home	
before	school	age3.

It	should	also	be	noted	that	only	3.6	%	of	the	cases	
of	 infant	 abuse	 received	medical	 treatments,	 which	 is	
much	 lower	 than	 that	 of	 injury	 symptom	 rates:	 8.9	%	
for	physical	symptoms	and	5.4%	for	mental	symptoms.	
What	it	means	would	be	that	many	infants	with	symptoms	
were	simply	neglected	without	any	treatment.	It	was	also	
reported	that	66%	of	the	abused	children	did	not	show	
any	response	and	22.0%	of	them	suffered	patiently	until	
the	beating	was	over3.	Emotional	control	and	cognitive	
development	mostly	occurs	with	brain	development	 in	
the	 infancy4,5.	As	 a	 natural	 consequence,	 infants	 with	
experiences	 of	 emotional	 abuse	 would	 suffer	 from	
depression	 and	 even	 disorder.	 Such	 emotional	 injuries	
are	much	more	 dangerous	 than	 physical	 ones,	 since	 it	
could	 last	 for	 a	whole	 life.	Thus,	 it	may	become	 fatal	
injury	for	infants.

Such	emotional	abuse	is	often	called	unseen	abuse.	
Infants	naturally	learn	from	both	positive	and	negative	
experiences	 and	 expression	 in	 the	 relationship	 with	
parents	 for	 their	 development	 and	 adaptation6,7.	 In	
particular,	mothers’	role	plays	the	greatest	impact.	One	
of	their	roles	is	to	protect	and	give	psychological	stability	
to	 infants.	 Therefore,	 an	 educational	 program	 would	
suppress	potential	assailants	of	abuse	by	offering	them	
with	adequate	methods	of	parenting	and	disciplining.	

A	crucial	reason	why	such	training	is	important	would	
be	that	emotional	abuse	normally	and	often	persistingly	
happens	at	home,	though	it	may	happen	at	organizations	
including	 schools.	Thus,	 such	 an	 educational	 program	
would	 help	 mothers	 better	 understand	 infants’	 rights,	
parental	roles,	and	emotional	abuse8,9. 

Seo	developed	an	educational	program	for	prevention	
of	emotional	abuse	with	a	set	of	12	sessions	that	would	
enhance	 mental	 health	 of	 parents	 in	 the	 mother-infant	
stable	affection	period2.	She	reported	that	her	program	did	
not	produce	a	significant	change	in	mothers’	depression	
and	satisfaction	with	marriage,	but	that	it	had	a	positive	
effect	on	parenting	stress	and	stable	parenting.

The	 results	 of	 this	 research	 are	 expected	 to	 help	
figure	out	how	to	enhance	awareness	and	knowledge	of	
emotional	abuse	and	improve	effectiveness	of	preventive	
educational	programs.

In	sum,	the	central	purpose	of	the	present	research	
is	 to	 identify	 the	 effect	of	 such	preventive	educational	
programs	 on	 improvement	 of	 infants’	 emotional	
development	and	reduction	of	parenting	stress.

METHOD

Research subjects:	 The	 research	 subjects	 consisted	
of	 two	groups	of	parents	who	spontaneously	agreed	to	
participate	in	the	educational	program:	an	experimental	
group	of	12	mothers	and	a	control	group	of	15	mothers.

Research design and tools

Measurement of infants’ social-emotional 
development:	 This	 research	 adopted	 Kim	 modified	
version	 of	 Bayley	 Scales	 of	 Infant	 and	 Toddler	
Development-Third	 Edition	 (Bayley-Ⅲ)	 Social-
Emotional	 Scale10,11.	 Five-point	 Likert	 format	 and	 its	
Cronbach’s	 a	 was	 found	 at	 .95.	 as	 obtained	 at	 .93	 to	
validate	the	reliability	of	the	scale.

Educational Program for prevention of emotional 
abuse:	 The	 educational	 program	 used	 in	 the	 present	
research	 is	 a	 slightly	 modified	 version	 of	 Seo	 model,	
which	emphasized	formation	of	stabilized	affection2.

The	 experimental	 group	 received	 8	 sessions	 of	
education,	and	each	session	proceeded	with	a	different	
topic.	The	overall	organization	of	the	program	centered	
around	such	themes	as	infants’	emotional	development,	
understanding	developmental	tasks,	sensitivity,	mothers’	
insight	into	themselves,	and	changes	in	parenting	skills.	
The	 whole	 program	 intended	 to	 prevent	 mothers’	
environmental	stress	 from	exerting	negative	 impact	on	
their	parenting.

Research Procedure:	The	experimental	group	received	
education	in	a	total	of	8	sessions,	each	lasting	60	minutes	
a	 week,	 whereas	 the	 control	 group	 did	 not	 have	 any	
treatment.	Both	groups	were	given	both	a	pre-	and	a	post-
test	before	and	after	implementation	of	the	program.

Analysis of Collected Data: First,	 Mann-Whitney	 U	
analysis	was	performed	 to	examine	 the	homogeneity	of	
the	two	groups	of	research	subjects	and	the	validity	of	the	
preventive	educational	program	for	emotional	abuse.	Also,	
Wilcoxon	signed	rank	test	was	conducted	to	examine	the	
differences	between	the	pre-	and	the	post-tests.
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RESULTS

Test of homogeneity between experimental and 
control group:	As	 illustrated	 in	Table	1	no	significant	

difference	was	 found	 in	 the	 factor	 of	 social-emotional	
development	 and	 the	 subfactors	 of	 social	 behavior,	
concept	of	self,	cognitive	control,	emotional	control	and	
social	relationship.

Table 1: Test of homogeneity between the two groups in empathy ability, parenting stress and social-
emotional development

Group N Average rank Rank sum Mann-Whitney U z p
development	of	
social	emotion

Exp. 12 13.00 156.00
78.000 -.586 .558

Control 15 14.80 222.00

Effect of the preventive educational program on infants’ social-emotional development:	As	shown	in	Table 2 
the	differences	between	the	pre-	and	the	post-tests	in	social-emotional	development	were	interpreted	as	significant	at	
the	p<.001	level	in	all	the	subscales	except	the	concept	of	self.		In	other	words,	this	educational	program	was	effective	
in	the	area	of	mothers’	social-emotional	development.

Although	no	significant	change	was	found	in	the	subscale	of	concept	of	self,	all	the	other	factors	of	empathy	
ability	and	basic	emotions	and	social	behavior	showed	statistically	significant	changes.

Table 2: Differences between the pre- and the post-tests of the two groups

Group N Average rank Rank sum Mann-Whitney U z p
social	emotional	
development

Exp. 12 20.33 244.00
14.000 -3.712*** .000

Control 15 8.93 134.00

social	behavior
Exp. 12 18.75 225.00

33.000 -2.800** .005
Control 15 10.20 153.00

concept	of	self
Exp. 12 17.29 207.50

50.500 -1.938 .053
Control 15 11.37 170.50

cognitive	control
Exp. 12 17.88 214.50

43.500 -2.295* .022
Control 15 10.90 163.50

emotional	control
Exp. 12 20.38 244.50

13.500 -3.745*** .000
Control 15 8.90 133.50

social	relationship
Exp. 12 20.75 249.00

9.000 -3.962*** .000
Control 15 8.60 129.00

*	p<.05	**	p<.01	***	p<.001	

DISCUSSION AND CONCLUSIONS

It	 was	 found,	 as	 expected,	 that	 the	 educational	
program	to	prevent	emotional	abuse	had	a	positive	effect	
on	infants’	social-emotional	development.	The	mothers	
who	participated	in	the	program	were	not	really	aware	
of	 their	 emotions	 and	 had	 a	 chance	 to	 see	 the	 ways	
of	 expressing	 their	 emotions	 to	 others.	 Through	 the	
educational	program,	they	also	learned	to	recognize	and	
express	emotions	sensitively	by	having	interactions	with	
affection.

The	 findings	 of	 the	 present	 research	 lead	 us	 to	
present	the	following	suggestions	for	further	studies	in	
the	future.	First,	 it	would	not	be	easy	to	generalize	the	
results	of	this	research,	since	it	was	conducted	to	a	small	
set	of	subjects	living	in	a	particular	city.	More	meaningful	
findings	are	expected	to	be	obtained	in	further	researches	
conducted	 to	a	 larger	group	of	 subjects	 in	a	variety	of	
organizations.

Second,	 the	 present	 research	 targeted	 a	 group	 of	
infants	younger	 than	36	months.	 It	should	be	admitted	
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that	one	of	the	limitations	is	that	the	educational	program	
under	discussion	may	not	apply	to	children	of	all	ages.	
Therefore,	further	researches	might	differentiate	a	set	of	
programs	according	to	different	ages	of	infants.
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ABSTRACT

Background/Objectives:	The	purpose	of	this	study	is	to	analyze	the	effect	of	social	welfare	institution’s	
organizational	climate	on	the	job	satisfaction	of	social	workers	and	the	moderating	effect	of	job	identity.

Method/Statistical analysis:	The	organizational	climates,	job	satisfaction	and	job	identity	scale	were	used	
and	341	social	workers	working	at	welfare	centers	in	Seoul	and	Gyeonggi-do	area	participated.	The	collected	
data	were	analyzed	using	the	SPSS	18.0	statistical	program.	The	collected	data	were	analyzed	by	variable	
level,	correlation	analysis,	regression	analysis,	and	hierarchical	multiple	regression	analysis.

Findings:	First,	the	result	of	the	correlation	analysis	showed	that	the	job	satisfaction	was	positive	relationships	
with	both	the	organizational	climates	and	job	identity	variable.	Second,	a	regression	analysis	was	conducted	
to	find	out	the	influence	of	perceived	organizational	climates	on	job	satisfaction	and	the	results	revealed	that	
the	perceived	organizational	climates	had	an	positive	influence	on	the	job	satisfaction.	Third,	the	perceived	
organizational	climates	for	 the	 job	satisfaction	and	the	 interaction	of	 job	 identity	were	significantly	shown	
(β=.743,	P<.05)	and	the	influence	of	14.8%	was	indicated.

Improvements/Applications:	 Efforts	 are	 needed	 to	 create	 a	 positive	 of	 social	 welfare	 institution’s	
organizational	climate.	There	is	also	a	need	for	a	program	to	improve	the	job	identity	of	social	workers.
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INTRODUCTION

Satisfaction	 with	 job	 satisfaction	 is	 the	 most	
important	 factor	 in	 achieving	 organizational	 goals	 and	
growth	 of	 members1.	 In	 particular,	 the	 social	 welfare	
organization,	 unlike	 other	 professions,	 uses	 the	 social	
welfare	self	as	a	medium	of	change,	forms	professional	
relations	with	 clients,	 and	 provides	 services	 according	
to	the	needs	of	clients.	As	the	services	are	provided	by	
utilizing	themselves,	the	work	satisfaction	for	the	social	

worker	is	directly	connected	to	the	quality	of	the	service	
and	therefore	to	the	satisfaction	of	the	client’s	service2. 
Therefore,	the	social	welfare	organization	should	create	
and	maintain	an	environment	where	social	workers	can	
work	with	a	high	 level	of	satisfaction	with	 their	work.	
Factors	 affecting	 the	 job	 satisfaction	of	 social	workers	
have	been	 continuously	 studied	 and	 studies	have	been	
conducted	with	individual	and	environmental	factors.

However,	 the	personal	factors	have	been	indicated	
to	 alleviate	 the	 relationship	 of	 the	 job	 satisfaction	
or	 have	 indirectly	 an	 influence	 on	 the	 meditating	
factors3,4.	 Accordingly,	 this	 study	 takes	 a	 look	 at	 the	
environmental	 factors	 as	 variables	 affecting	 the	 job	
satisfaction	and	tries	to	examine	the	personal	factors	that	
can	mediate	between	them.	According	to5,	the	subjective	
organizational	 environment	 has	 more	 meaningful	
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because	the	actions	of	members	of	organization	depend	
on	 how	 they	 are	 perceived	 rather	 than	 an	 objective	
organizational	environment.	The	subjective	organization	
environment	 is	 referred	 to	 the	 organizational	 climate,	
in	which	 the	organizational	climate	 is	 the	major	 factor	
of	 the	 job	attitude	making	 the	 job	 satisfaction	and	 job	
commitment,	 and	 indirectly	 influence	 an	 individual	
behavior6,	 7.	 In	 this	 way,	 the	 organizational	 climate	 of	
social	welfare	organizations	is	an	important	variable	for	
the	job	satisfaction.	There	are	social	workers	who	feel	the	
high	job	satisfaction	while	perceiving	the	organizational	
climate	 low,	 but	 there	 are	 also	 social	 workers	 that	
feel	 the	 low	 job	 satisfaction	 though	 recognizing	 the	
organizational	 climate	 high.	This	means	 that	 there	 are	
variables	which	can	mediate	the	organizational	climate	
and	job	satisfaction8.

Among	 the	 factors	 affecting	 the	 job	 satisfaction,	
there	 are	 the	 job	 identity,	 typical	 individual	 factors	
which	 meditate	 the	 organizational	 climate	 variables	
and	 job	 satisfaction	 variables	 by	 giving	 an	 indirect	
affect.	The	job	identity	is	defined	as	the	self-recognition	
professionals	who	 provide	 the	 direct	 service	 by	 social	
workers	in	social	welfare	field,	and	the	research	is	being	
conducted	as	the	important	variables	that	the	job	identity	
affects	 the	 job	 satisfaction	 directly	 an	 indirectly9,10,11. 
Therefore,	this	study	is	to	examine	how	the	organizational	
climate	perceived	by	the	social	worker	influences	the	job	
satisfaction	and	whether	the	job	identity	as	moderating	
variables	 functions	 between	 the	 organizational	 climate	
and	the	job	satisfaction	and	to	utilize	the	basic	data	that	
helps	social	workers	improve	the	job	satisfaction.

RESEARCH METHOD

Research participants and research methods:	 The	
purpose	 of	 this	 study	 is	 to	 examine	 the	 influence	 of	
organizational	climates	and	environments	for	social	worker’s	
job	 satisfaction	 in	 social	welfare	 centers.	 For	 this	 study,	
data	was	 collected	by	using	 self-reporting	questionnaires	
for	social	workers	working	at	welfare	centers	in	Seoul	and	
Gyeonggi-do	area.	Data	collection	was	carried	out	from	
August	 1,	 2017	 to	August	 31,	 2017	 with	 the	 consent	
of	 the	 participants.	A	 total	 of	 400	questionnaires	were	
distributed	and	347	copies	were	collected.	The	total	of	
341	 valid	 questionnaires	 were	 analyzed,	 except	 for	 6	
where	responses	were	inappropriate.

Research problems:	 First,	 what	 is	 the	 level	 of	
organizational	climate,	job	identity,	and	job	satisfaction	
perceived	by	the	participants?

Second,	 how	 does	 the	 organizational	 climate	
perceived	by	the	subjects	influence	the	job	satisfaction?

Third,	does	the	job	identity	have	moderating	effects	
in	 the	 relationship	 between	 the	 organizational	 climate	
and	job	satisfaction	perceived	by	the	participants?

Measuring instruments

Organization climate:	 To	measure	 the	 organizational	
climate	 perceived	 by	 social	 workers,	 we	 used	 the	
organizational	 climate	 scale	 used	 by	S.	 J.	 Jang12.	This	
scale	consists	of	21	items	including	4	items	measuring	
autonomy,	 4	 items	measuring	 organizational	 structure,	
6	 items	 measuring	 compensation	 level,	 and	 7	 items	
measuring	 employee	 interaction.	 Each	 question	 was	
composed	 of	 a	 five	 point	 Likert	 scale.	 The	 reliability	
coefficient	Cronbach’s	α	for	the	scale	was	.815.

Job identity:	In	order	to	measure	the	job	identity	of	the	
social	worker,	we	used	the	job	identity	scale	used	by	W.	
H.	Lim13.	The	scale	consisted	of	25	 items,	 including	5	
items	using	professional	organizations,	5	items	of	public	
service	 beliefs,	 4	 items	 of	 self	 -	 regulation	 beliefs,	 6	
items	of	vocational	calling	consciousness,	and	5	items	of	
autonomy	beliefs.	Each	question	was	composed	of	a	five	
point	Likert	scale.	The	reliability	coefficient	Cronbach’s	
α	for	the	scale	was	.856.

Job satisfaction:	To	measure	the	job	satisfaction	of	the	
social	worker,	we	used	the	job	satisfaction	scale	used	by	
D.	S.	Kim14.	This	 scale	was	a	 total	of	8	questions	and	
consisted	of	a	5	-	point	Likert	scale	for	each	question.	
The	 higher	 the	measurement	 score,	 the	 higher	 the	 job	
satisfaction.	The	reliability	coefficient	Cronbach’s	α	for	
the	scale	was	.818.

Analysis method:	The	collected	data	was	computerized	
by	 SPSS	 18.0	 statistical	 program	 and	 the	 data	 analysis	
method	is	as	follows.

Cronbach’s	 α	 was	 used	 as	 the	 reliability	 analysis	
for	 the	 scale	 and	 a	 correlation	 analysis	was	 conducted	
to	 determine	 the	 relevance	 among	 the	 factors.	 A	
regression	 analysis	 was	 conducted	 to	 find	 out	 the	
relative	 importance	 affecting	 the	 job	 satisfaction	 on	
the	 organizational	 climate	 and	 a	 hierarchical	 multiple	
regressive	 analysis	was	 conducted	 in	order	 to	find	out	
the	moderating	effects	of	job	identity	in	the	relationship	
between	the	organizational	climate	and	job	satisfaction.
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RESEARCH RESULTS

General characteristics:	The	general	characteristics	of	
the	subjects	are	shown	in	[Table	1].	The	total	number	of	
respondents	for	the	study	was	341(100%),	and	the	gender	
distribution	 of	 respondents	 was	 108	male(31.7%)	 and	
233	 female(68.3%).	 The	 final	 educational	 background	
was	242	university	graduate(71%),	62	masters(18.2%),	

32	 college	 graduate(9.4%),	 and	 5	 doctor(1.5%).	 The	
respondents	were	193	 social	workers(56.6%),	76	 team	
leader(22.3%),	 57	 senior	 social	 workers(16.7%),	 14	
senior	 managers(4.1%),	 and	 1	 supervisor(0.3%).	 The	
social	 worker	 qualification	 grade	 was	 ranked	 first	 in	
social	 worker	 first	 grade	 269(78.9%),	 social	 worker	
second	grade	71(20.8%),	and	none	1(0.3%).

Table 1: General characteristics

Division N %

Gender
Male 108 31.7
Female 233 68.3

Final	education

college	graduate 32 9.4
university	graduate 242 71

master 62 18.2
doctor 5 1.5

Spot

social	workers	 193 56.6
senior	social	workers 57 16.7

team	leader 76 22.3
senior	managers 14 4.1

supervisor 1 0.3

Certificate

social	worker	first	grade 269 78.9
social	worker	second	grade 71 20.8
social	worker	third	grade 0 0

none 1 0.3

Research Variables level:	The	results	of	the	statistical	analysis	are	[Table	2]	as	follows:	[Table	1]	shows	the	results	
of	the	statistical	analysis	on	the	organizational	climate	as	an	independent	variable,	the	job	identity	as	a	moderating	
variable,	and	the	job	satisfaction	as	a	dependent	variable.	The	organizational	climate	was	normal	with	an	average	of	
3.28,	and	the	job	identity	was	rather	high	with	an	average	of	3.61.	The	job	satisfaction	for	the	research	participants	
was	slightly	lower	at	2.89	on	average.

Table 2: Research Variables Level

Variables N Min. Max. M SE
Independent	Variable Organizational	Climates 341 1.75 5.00 3.27 .440
Moderator	variable Job	Identity 341 1.00 4.62 3.61 .430
Dependent	Variable Job	Satisfaction 341 1.56 4.44 2.89 .484

Correlation analysis:	 In	 this	 study,	 the	 correlation	
among	the	selected	variables	was	analyzed	to	determine	
the	 coefficient	 and	 connections,	 and	 the	 problem	 for	
multicollinearity	was	 reviewed.	The	 results	 are	 shown	
in	[Table	3].	

First,	 examining	 the	 relationship	 between	 the	 job	
satisfaction	as	a	dependent	variable	and	each	variable,	

the	organizational	climate(r=.359)	variable	was	verified	in	
a	positive	relationship	and	the	job	identity	(r=.340)	was	also	
checked	in	a	positive	relationship.	Second,	the	maximum	
correlation	coefficient	among	variables	was	that	the	job	
satisfaction	 and	organizational	 climate	were	 r=.359,	 and	
other	variables	were	less	than	.4	and	therefore	there	was	
no	problem	with	multicollinearity.
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Table 3: Correlation analysis

M SE 1 2 3
1.	Organizational	Climates 3.28 .452 1

2.	Job	Identity 3.49 .390 .328** 1
3.	Job	Satisfaction 2.89 .484 .359** .340** 1

*p<.05,	**p<.01,	***p<.001

The effect of the organizational climate recognized by social workers on job satisfaction:	A	regression	analysis	
was	 conducted	 in	 order	 to	find	out	 how	 the	 organizational	 climate	 perceived	by	 social	workers	 affected	 the	 job	
satisfaction.	The	results	are	[Table	4]	as	follows.	A	regression	model	had	an	effect	on	the	level	of	F=50.115,	p<.001	
and	the	influence	of	21.6%	was	shown.	In	other	words,	the	organizational	climate	perceived	by	the	social	worker	has	
a	positive	effect	on	the	job	satisfaction	of	them.

Table 4: The effect of organizational climate on job satisfaction

Model
Non-Standardized coefficients Standardized coefficients

t
B SE β

(constant) 1.631 .180 9.063
job	satisfaction .385 .054 .359 7.079***

R/R²/Adj.R²
F

.359	/	.129	/	.126
50.115***

*p<.05,	**p<.01,	***p<.001

The moderating effect of the job identity in relationship between the organizational climate and job satisfaction: 
In	order	to	find	out	whether	the	job	identity	on	the	organizational	climate	and	job	satisfaction	showed	the	moderating	
effects,	a	hierarchical	multiple	regression	analysis	was	conducted.	For	this	study,	the	organizational	climate	and	job	
identity	as	an	independent	variable	were	set	in	Phase	1,	the	interaction	variable	of	the	organizational	climate	and	
job	identity	was	applied	to	Phase	2,	and	then	the	job	satisfaction	as	a	dependent	variable	was	added.	The	results	are	
[Table	5]	as	follows.

Specifically,	 the	 interaction	 effect	 of	 the	 organizational	 climate	 and	 job	 identity	 for	 the	 job	 satisfaction	was	
significantly	 shown	 (β=.743,	 P<.05),	 an	 increase	 of	 8%	 and	 influence	 of	 14.8%	was	 indicated.	The	 relationship	
between	 the	organizational	climate	and	 job	satisfaction	could	be	different	depending	on	 the	 level	of	 job	 identity.	
The	 job	 identity	 in	 the	 relationship	 between	 organizational	 climate	 and	 job	 satisfaction	 perceived	 by	 the	 social	
worker	indicates	the	moderating	effects.	Even	if	the	organizational	climate	is	perceived	as	low,	the	effect	on	the	job	
satisfaction	is	different	depending	on	the	level	of	job	identity.

Table 5: The moderating effect of the job identity in relationship between the organizational climate and job 
satisfaction

Model Predictor variable B β t R2 DR2 F

1
organizational	climate	(A) .012 .301 5.957***

.145 .140 28.488***
job	identity	(B) .026 .210 4.148***

2
organizational	climate	(A) .032 .815 3.216**

.156 .148 20.603***job	identity	(B) .045 .358 1.283*

A×B .001 .743 2.068*

*p<.05,	**p<.01,	***p<.001
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CONCLUSION AND DISCUSSION

The	purpose	of	 this	 study	 is	 to	examine	 the	effect	
of	organizational	climate	perceived	by	the	social	worker	
on	 the	 job	satisfaction.	Furthermore,	 in	order	 to	check	
if	 the	 job	 identity	 shows	 the	moderating	 effects	 in	 the	
relationship	 between	 them,	 a	 survey	 of	 341	 social	
workers	was	conducted	and	the	results	of	this	study	are	
summarized	as	follows.

First,	 as	 a	 result	 of	 statistical	 analysis	 about	 the	
organizational	climate,	job	identity	and	job	satisfaction	
of	 the	 research	participants,	 the	 organizational	 climate	
was	an	average	of	3.28,	and	the	job	identity	was	rather	
high	with	an	average	of	3.61,	but	the	job	satisfaction	was	
slightly	lower	at	2.89	on	average.

Second,	a	regression	analysis	was	conducted	in	order	
to	find	out	how	the	organizational	climate	perceived	by	
social	workers	affected	the	job	satisfaction.	The	influence	
of	 regression	 model	 (F=50.115,	 p<.001)	 was	 shown	 at	
21.6%.	 Namely,	 the	 organizational	 climate	 perceived	
by	 the	 social	 worker	 has	 a	 positive	 effect	 on	 the	 job	
satisfaction.	The	higher	perceived	organizational	climate	
is,	the	higher	the	job	satisfaction	is,	and	it	could	lead	to	
improvements	in	the	quality	of	social	welfare	services.

Third,	a	hierarchical	multiple	regression	analysis	was	
conducted	to	find	out	if	the	job	identity	has	a	moderating	
effect	on	the	organizational	climate	and	job	satisfaction	
shows	the	moderating	effects.	As	a	result,	the	interaction	
effect	of	the	organizational	climate	and	job	identity	for	the	
job	satisfaction	was	significant	(β=.743,	P<.05),	and	an	
increase	of	8%	and	the	influence	of	14.8%	were	shown.	
It	indicated	that	the	job	identity	had	a	moderating	effect	
in	 the	 relationship	 between	 the	 organizational	 climate	
and	job	satisfaction	perceived	by	the	social	worker.	Even	
though	the	perceived	organizational	climate	is	low,	the	
effect	for	job	satisfaction	could	be	different,	depending	
on	the	level	of	job	identity.

The	 result	 of	 this	 study	 has	 showed	 that	 the	
organizational	 climate	 perceived	 by	 the	 social	 worker	
has	 positive	 effects	 on	 the	 job	 satisfaction,	 and	 has	
indicated	 that	 the	 improvement	 of	 the	 environmental	
factors	of	the	organization	has	been	necessary	so	that	the	
social	workers	working	at	the	social	welfare	field	could	
perceive	the	organizational	climate	at	a	high	level.	But,	
due	to	a	variety	of	the	social	welfare	field	and	individual	
factors,	there	is	always	a	clear	limit	to	carry	out	the	job	

by	perceiving	a	high	level	of	organizational	climate.

However,	the	moderating	effect	which	could	change	
the	level	of	job	satisfaction	has	been	examined	according	
to	the	level	of	job	identity	as	the	social	worker’s	personal	
factor.	In	addition	to	efforts	to	improve	the	organizational	
climate,	 approaches	 to	 improve	 the	 job	 identity	 of	
individual	social	workers	should	be	made.	This	will	lead	
to	the	improvement	of	quality	of	social	welfare	services	
while	the	social	workers	maintain	the	high	level	of	job	
satisfaction.	 The	 limitation	 of	 this	 study	 is	 that	 this	
research	was	 conducted	 on	 social	 workers	working	 at	
social	welfare	centers	 in	Seoul	and	Gyeonggi-do	areas	
and	 there	 is	 a	 limit	 to	 the	 generalization	 of	 the	 study	
results.	 In	 future	 research,	 it	 is	 necessary	 to	 explore	
diverse	variables	affecting	the	job	satisfaction.	
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ABSTRACT

Background/Objectives:	The	purpose	of	this	study	was	to	compare	the	effects	of	self	myofascial	release	
(SMR)	and	active	stretching	(AS)	using	transcutaneous	electrical	nerve	stimulation	(TENS)	on	the	flexibility	
of	the	hamstring	muscle.

Method/Statistical analysis:	This	study	was	conducted	on	30	healthy	adult	males	and	females.	Subjects	
were	divided	randomly	into	three	groups:	SMR+TENS,	AS+TENS,	SMR.	For	the	comparison,	toe	touch	
(TT)	test,	active	straight	leg	raising	(SLR)	test,	passive	knee	extension	(PKE)	test	and	pennation	angle	were	
measured	before	 and	 after	 the	 intervention.	Paired-Samples	T	Test	 and	One-Way	ANOVA	were	used	 to	
analyze	the	measured	values.

Findings:	 In	previous	studies,	several	stretching	methods	have	been	proposed	to	 increase	flexibility,	but	
it	 is	not	known	which	method	 is	most	effective.	Also	studies	on	 the	stretching	method	combining	SMR	
and	TENS	were	in	short	supply.	In	our	study,	for	the	purpose	of	measuring	flexibility,	TT,	SLR	PKE,	and	
pennation	angle	was	measured	and	the	values	shown	in	SMR+TENS	group	before	and	after	the	experiment	
are	4.05cm,	8.85°,	7.52°,	and	2.58°,	respectively.	AS+TENS	group	showed	3.58cm,	5.72°,	70.69°,	4.02°	and	
the	values	in	SMR	are	4.61cm,	6.40°,	7.47°,	2.12°.	All	three	groups	significantly	improved	flexibility.	It	was	
found	to	be	more	effective	in	improving	flexibility	in	the	SMR	+	TENS	group	than	in	the	AS	+	TENS	group.	
However,	there	were	no	significant	differences	between	SMR	+	TENS	and	SMR	groups.

Improvements/Applications:	The	subjects	are	all	young	adults,	so	it	is	difficult	to	compare	the	results	with	
those	of	all	ages.	In	addition,	the	number	of	subjects	is	comparatively	few.

Keywords: Hamstring, Flexibility, Self-Myofascial Release, Active Stretching, Transcutaneous Electrical 
Nerve Stimulation
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INTRODUCTION

Flexibility	 is	 an	 important	 factor	 so	 that	 the	
musculoskeletal	 system	can	be	 in	 proper	 posture.	 It	 is	
mainly	due	to	the	dominance	of	posture	and	the	constant	
tension	 experienced	 by	 the	 muscles1.	 Hamstring	 is	
known	 to	 be	 the	 most	 commonly	 injured	 multi	 joints	
muscles	 that	 maintain	 muscle	 length	 to	 be	 normal.	
Restricting	 hamstring	 from	 flexible,	 therefore,	 can	
cause	muscle	imbalance,	low-back	pain,	and	injuries	of	

musculoskeletal	system.	Thus,	flexibility	should	not	be	
ignored	to	prevent	muscle	stiffness	and	to	reduce	the	risk	
of	injury2.	Despite	this	importance,	it	was	not	revealed	
which	 method	 is	 most	 effective.	 Various	 methods	 to	
improve	 flexibility	 are	 described	 in	 the	 literature.	 In	
general,	stretching	techniques	such	as	Active	stretching;	
AS	 and	 Self	 Myofascial	 release;	 SMR1,2,3,	 and	 the	
use	 of	 physical	 agents4,5.	 AS	 is	 known	 as	 improving	
the	 flexibility	 of	 muscles	 and	 also	 improving	 the	
functionality	of	the	antagonist6.

SMR	with	 foam	 roller	 enhances	muscle	flexibility	
and	improves	individuals’	proprioceptive	sense7.	It	also	
makes	 tissue	 moisture	 better.	 When	 foam	 rollers	 are	
applied,	the	soft	tissue	is	squeezed	and	completely	wet,	
which	 improves	 the	 movement	 of	 other	 layers	 of	 the	
fascia	and	acts	to	increase	the	blood	circulation	and	its	
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temperature3.	This	 SMR	 technique	 reinforces	 balances	
and	muscle	strength7.	Electric	stimulus	has	been	actively	
used	to	enhance	soft	tissue	and	relieve	the	pain	as	well	
as	 to	 reduce	 the	 muscle	 cramps	 that	 restrict	 range	 of	
motion(ROM).	 The	 purpose	 of	 using	 both	 physical	
elements	like	electric	stimulus	and	stretching	is	to	relieve	
the	 pain	 and	 reduce	 supplements.	 Accordingly,	 these	
two	methods	are	complementary4.	The	combination	of	
the	current	transcutaneous	electrical	stimulation;	TENS	
and	 stretching	 is	 considered	 to	 increase	 the	 effects	 of	
stretching.	TENS	is	the	most	common	non-invasive	way	
used	in	physical	therapy,	and	it	has	had	significant	effects	
on	muscle	stiffness,	pain	threshold,	and	range	of	motion	
of	legs	when	used	in	combination	with	stretching.	These	
results	support	the	fact	that	TENS	is	effective	in	relieving	
pain	and	reducing	muscle	stiffness	 in	conjunction	with	
stretching,	 and	 as	 a	 result,	 in	 increasing	 the	 range	 of	
motion4.	Francisco	et	al.	(2016)	compared	the	effects	of	
the	combination	of	AS	and	TENS	on	 the	flexibility	of	
soccer	players,	Daniel	et	al.	(2015)	compared	the	effects	
of	stretching	using	the	SMR	and	PNF	techniques	on	the	
flexibility.	 Robert	 et	 al.	 (2016)	 compared	 and	 studied	
the	effect	of	SMR	technique	using	 foam	roller	and	SS	
on	 flexibility.	 However,	 Robert	 ‘s	 study	 showed	 that	
SS	 is	more	 effective	 than	 SMR	 technique	 using	 foam	
roller,	and	there	are	few	studies	comparing	the	effects	of	
combination	of	SMR	and	TENS.

So	 this	 study	 was	 intended	 to	 compare	 applying	
TENS	 into	SMR	with	AS,	which	 instantaneous	effects	
to	the	Hamstring.

MATERIALS AND METHOD

Subjects:	 The	 subjects	 in	 this	 study	 are	 made	 up	
of	 healthy	 adults	 attending	 S	 University	 in	 Asan,	
Chungcheongnam-do.	 Common	 characteristics	 of	
subjects	 are	 shown	 in	 Table 1.	 The	 research	 was	
conducted	with	the	approval	of	the	Institutional	Review	
Board(SM-201705-022-1).

Table 1: General characteristics of subject

Subject (N = 30)
Age	(yr) 21.67	±	1.73a

Height	(cm) 163.10	±	7.90
Weight	(kg) 61.87	±	10.91

aMean	±	standard	deviation

MEASUREMENT

Prior	 to	 this	 study,	 the	 subjects	 measured	 their	
height	 and	weight	using	 their	BMI	 index.	All	 subjects	
were	 measured	 three	 times	 by	 the	 same	 examiner	
to	 reduce	 the	 error,	 and	 recorded	 the	 mean	 value.	 A	
dominant	 foot	 of	 the	 subjects	 was	 measured	 and	 the	
measurements	 include	 toe-touch(TT),	 active	 straight	
leg	 raising(SLR),	 passive	 knee	 extension(PKE),	 and	
pennation	angle.	The	eZono	3000(eZono,	Germany)	was	
used	to	measure	the	pennation	angle.	Baseline	Absolute	
+	Axis	Goniometer(Fabrication	Enterprises	INC.,	USA)	
was	used	to	measure	the	angles	of	SLR	and	PKE.

Pennation angle:	Subjects	 lay	face	downwards	on	the	
bed	and	the	examiner	laid	the	towel	under	the	pelvis	and	
knees	of	the	subjects,	making	their	ankles	straight	in	order	
for	the	hip	and	knee	to	be	straightened	out	at	the	most.	
The	 examiner	 promoted	 the	 hamstring	 at	 15cm	below	
of	the	ischial	tuberosity	and	a	probe	was	placed	parallel	
to	the	skin.	The	examiners	checked	the	semitendinosus	
fibers	 using	 the	 image	 from	 ultrasonography,	 and	
when	the	most	clear	image	is	seen,	 they	printed	it	out.	
Through	this	image,	the	examiner	measured	a	pennation	
angle,	the	angle	between	the	lower	and	upper	layers	of	
semitendinosus	in	Figure 19,10.

Figure 1: Ultrasound image of Hamstring muscle

METHOD

The	first	group	was	SMR	+	TENS,	as	shown	in	Figure	
2,	 where	 the	 subjects	 rolled	 the	 middle,	 internal,	 and	
external	side	of	their	hamstring	thirty	seconds	each	using	
foam	 roller.	After	 done	 one	 time,	 the	 group	 took	 thirty	
seconds	off	and	repeated	three	times11.	After	the	SMR	is	
over,	 electrodes	were	placed	at	 a	point	five	 centimeters	
above	the	fossa	of	hamstring	and	the	others	were	put	five	
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centimeters	above	from	it.	The	subjects	then	put	their	feet	
on	using	a	 long	 towel	 and	while	keeping	knee	 straight,	
they	were	asked	to	raise	their	legs	to	the	point	where	they	
are	free	from	pain.	The	intensity	was	set	at	100Hz,	40μs	
and	the	group	raised	legs	for	one	minute	and	took	a	break	
for	thirty	seconds,	which	was	repeated	three	times.	Metron	
Multistim-vac(Everfit	Healthcare,	Australia)	was	used	as	
a	TENS	equipment.	The	second	group	was	AS+TENS,	as	
shown	in	Figure 3,	where	they	stand	with	their	feet	apart	
at	shoulder	width	and	hold	on	a	table	with	hands,	lowering	
their	 heads,	 so	 they	 had	 their	 hamstring	 stretched	 over.	
Secondly,	the	group	took	hold	of	the	table	with	their	face	
down	and	stretched	the	hamstring	by	bending	over	their	
body.	Also,	 this	 process	 includes	 sitting	on	 the	 edge	of	

the	table	with	both	ankles	dorsi-flexion.	Both	hands	were	
placed	on	the	pelvis	and	hamstring	stretched	by	bending	
over.	Thirdly,	they	placed	the	hands	on	the	pelvis,	bending	
their	 body	 forward.	With	 their	 non-dominant	 knee	bent	
and	with	their	dominant	knee	straight,	they	stretched	their	
hamstring	 by	 bending	 the	 ankle	 of	 dominant	 one.	 The	
subjects	performed	 the	 three	motions	 for	 thirty	 seconds	
each	 and	 maintained	 tightness	 to	 the	 point	 they	 can	
withstand	without	pain.	After	one	motion	finished,	thirty	
seconds	off	was	allowed	and	three	times	repeated.	At	the	
end	of	the	stretching,	TENS	were	applied	in	the	same	way	
as	the	first	group.	The	third	group	was	SMR,	where	they	
performed	 the	 same	motions	 as	 the	 first	 group.	All	 the	
measurements	and	experiments	took	about	thirty	minutes.

Figure 2: Self myofascial release techniques with Foam roller

Figure 3: Active stretching for muscle release Analysis

All	measurements	were	calculated	using	SPSS/PC	ver.20.0-windows-program	(SPSS	INC.Charyboard).	Paired-
Samples	T	Test	was	used	to	compare	before	with	after	in	the	same	group.	One-Way	ANOVA	was	used	to	compare	
the	average	values	of	three	or	more	groups,	and	Duncan,	Scheffe	Black	was	performed	to	determine	the	differences	
between	the	variables.	For	all	statistical	verification,	the	significance	level	is	set	to	p<.05.

RESULTS AND DISCUSSION

Flexibility difference before and after in a single group:	The	average	values	of	flexibility	were	measured	during	TT	
test,	SLR,	and	PKE	Pennation	angle	tests,	and	the	level	of	significance	was	analyzed	using	the	t-test.	As	 shown	 in	Table 2,	
statistics	show	that	both	SMR+TENS	groups,	AS+TENS	groups,	and	SMR	groups	showed	significant	differences	in	flexibility	
when	compared	before	with	after	Table 2.

Value of flexibility difference between groups:	As	shown	in	Table 3,	statistical	results	show	a	significant	difference	
between	SMR+TENS	group	and	AS+TENS	group	(p<.05)	when	using	the	Pennation	angle	as	a	measuring	tool,	but	
show	little	difference	between	SMR+TENS	group	and	SMR	group	when	TT,	SLR,	PKE	were	used	as	measurements.
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Table 2: Flexibility difference before and after in a single group
N = 30

Group
Flexibility measurements

TT (cm) SLR (˚) PKE (˚) Pennation angle(˚)

SMR+TENS
Pre 0.35	±	13.00a 75.65	±	14.76 63.17	±	12.67 6.60	±	2.73
Post -3.7	±	10.14 84.50	±	10.73 70.69	±	11.20 4.02	±	2.55

t 2.67* -3.54* -4.68* 11.42*

AS+TENS
Pre -2.97	±	9.49 77.10	±	8.44 68.65	±	5.52 9.71	±	3.30
Post -6.43	±	7.39 82.82	±	9.77 72.64	±	5.21 8.52	±	3.48

t 3.17* -3.80* -4.01* 2.84*

SMR
Pre 2.25	±	13.74 66.84	±	17.56 57.56	±	13.14 8.69	±	3.41
Post -2.48	±	13.23 73.25	±	16.45 65.03	±	10.64 6.57	±	3.33

t 4.13* -3.67* -5.01* 15.09*
aMean±	standard	deviation,	*p<.05

SMR:	Self	Myofascial	Release,	AS:	Active	Stretching,	TENS:	Transcutaneous	Electrical	Nerve	Stimulation
TT:	Toe	Touch	test,	SLR:	Active	Straight	Leg	Raising,	PKE:	Passive	Knee	Extension.

Table 3: Value of flexibility difference between groups
N = 30

SMR + TENS AS + TENS SMR F
TT(cm)	 4.05	±	4.80a 3.58	±	3.31 4.61	±	3.55 0.171
SLR(˚) 8.85	±	7.91 5.72	±	4.75 6.40	±	5.52 0.703
PKE(˚) 7.52	±	5.08 4.39	±	3.13 7.47	±	4.71 1.667

Pennation	angle(˚) 2.58	±	0.71 1.52	±	0.49 2.12	±	0.44 8.903*
aMean	±	standard	deviation,	*p<.05

SMR:	Self	Myofascial	Release,	AS:	Active	Stretching,	TENS:	Transcutaneous	Electrical	Nerve	Stimulation
TT:	Toe	Touch	test,	SLR:	Active	Straight	Leg	Raising,	PKE:	Passive	Knee	Extension.

DISCUSSION
This	study	aimed	to	compare	the	effects	of	the	SMR	

technique	and	AS	applied	with	the	TENS	on	the	hamstring.	
As	 a	 result,	 SMR+TENS	 groups,	 AS+TENS	 groups,	
and	 SMR	 groups	 showed	 significant	 improvements	 in	
flexibility	(p<.05)	and	SMR+TENS	groups	showed	more	
significant	improvements	over	the	AS+TENS	group	when	
measured	 pennation	 angle(p<.05).	 For	 the	 purpose	 of	
measuring	flexibility,	TT,	SLR	PKE,	and	pennation	angle	
was	measured	and	the	values	shown	in	SMR+TENS	group	
before	and	after	the	experiment	are	4.05cm,	8.85°,	7.52°,	
and	2.58°,	respectively.	AS+TENS	group	showed	3.58cm,	
5.72°,	70.69°,	4.02°	and	the	values	in	SMR	are	4.61cm,	
6.40°,	7.47°,	2.12°.	Given	these	results,	the	flexibility	has	
significantly	increased	in	all	three	groups(p<.05).

Gajdosik	(1992)	mentioned	that	foot-to-foot	test,	
which	limits	the	ROM	of	pelvis	by	hamstring,	affects	

the	 angle	 of	 bending	 the	 waist12,	 so	 the	 alternative	
test,	 TT	 test,	 would	 be	 an	 appropriate	 instrument	
for	measuring	flexibility.	 In	addition,	Teyhen	 (2009)	
referred	 SLR	 to	 not	 only	 examine	 the	 reduction	 of	
hamstring,	 but	 also	 can	 be	 applied	 to	 the	 patients	
who	had	damage	on	hip	or	waist	joint13.	Bandy(1998)	
reported	that	during	Passive	Knee	Extension	test,	the	
method	 to	 make	 three	 measurements	 at	 10-second	
intervals	 results	 in	 the	 most	 effective	 way	 in	
improving	 hamstring14.	 Abellaneda	 (2009)	 stated	
that	 perimysium,	 a	 conjunctive	 tissue,	 which	 wraps	
around	 fascicle,	 had	 increased	 after	 stretching15,	
and	Williams(1984)	 reported	 that	 it	 moves	 muscles	
and	 improves	 the	 rates	 of	 collagen,	 as	 a	 result,	 the	
pennation	angle	which	 is	formed	by	fascicle	and	the	
lower	layers	has	been	reduced16.	Thus,	TT	test,	SLR,	
PKE	 testing,	 and	 pennation	 angle	 are	 considered	
proper	tools	for	measuring	flexibility.
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Robert(2016)’s	 study	 showed	 no	 significant	
difference	when	 comparing	 static	 stretching	 and	 SMR	
techniques11.	 Danieal(2015)	 compared	 proprioceptive	
neuromuscular	 facilitation	and	 self	myofascial	 release.	
Although	both	groups	showed	significant	improvements	
over	 the	 non-coordinated	 control	 group,	 the	
improvements	were	not	significant	among	 the	groups6. 
Behara(2017)	compared	two	groups	who	have	done	core	
tissue	massage	 using	AS	 and	 form	 roller,	 both	 groups	
had	 increased	 joint	 flexibility	with	 their	 hips,	 but	 one	
group	with	AS	showed	more	increase	in	flexibility	with	
their	hip	joints	that	those	who	performed	stretching	using	
form	roller17.	There	were	several	studies	comparing	SS	
or	PNF	techniques	with	SMR	techniques,	but	the	number	
of	studies	comparing	the	AS	and	SMR	techniques	 that	
were	applied	with	the	TENS	were	insufficient.

In	 this	 study,	 when	measuring	 pennation	 angle	 in	
both	 AS+TENS	 group	 and	 SMR	 group,	 SMR	 group	
showed	a	significant	improvements,	but	no	enhancement	
when	 compared	 SMR+TENS	 group	with	 SMR	group.	
In	the	prior	study,	when	measuring	flexibility,	the	group	
applied	with	both	AS	and	TENS	showed	more	significant	
improvements	 than	 the	 group	 applied	 only	 with	AS1. 
This	 is	 because	 the	 effectiveness	 of	 TENS	 is	 often	
known	as	pain	reduction	because	it	is	believed	to	reduce	
pain	during	stretching	and	increase	flexibility.	However,	
Maciel(2008)	 study	 showed	 no	 significant	 difference	
between	 the	 two	 groups	 when	 applying	 the	 TENS	 to	
the	SS	and	performing	 the	SS	only.	This	 is	 because	 it	
is	considered	that	stretching	is	not	limited	only	by	pain,	
but	also	by	the	combination	of	nerve	and	elasticity	that	
makes	up	the	increased	tissue5.

Consequently,	 the	 fact	 that	 there	 was	 lack	 of	
significant	differences	between	SMR+TENS	groups	and	
SMR	groups	 in	 this	study	 implies	 that	applying	TENS	
doesn’t	affect	increase	of	flexibility	in	hamstring	during	
stretching.	While	no	statistically	significant	probability	
was	found,	the	TT	test,	SLR,	PKE,	and	pennation	angle	
all	showed	higher	average	values	than	the	group	with	AS	
applied	with	TENS	when	comparing	the	mean	value	of	
the	flexibility	improvement	rate.	Thus,	the	TENS	did	not	
show	any	effect	on	enhancing	flexibility,	 and	applying	
SMR	rather	than	AS	is	considered	to	be	more	effective.

	As	a	limiting	point	in	this	study,	it	was	also	difficult	
to	compare	the	results	of	the	study	with	the	whole	age	
group	as	it	consisted	only	of	healthy	men	and	women	in	
their	20s	 rather	 than	 those	who	had	a	short	hamstring.	

Also,	the	number	of	subjects	was	small	and	it	is	difficult	
to	generalize	because	 it	does	not	 take	 into	account	 the	
physical	characteristics	or	gender	of	the	subject.	We	also	
could	see	the	immediate	effects	but	the	long-term	effects	
couldn’t	be	found.	Therefore,	 it	 is	necessary	for	future	
studies	to	supplement	these	limitations.

CONCLUSION

The	 purpose	 of	 this	 study	 was	 to	 compare	 the	
immediate	effects	of	SMR	technique	and	AS	with	TENS	
on	the	flexibility	of	Hamstring.	Consequently,	all	three	
groups	 of	 SMR+TENS	 group,	 AS+TENS	 group	 and	
SMR	 group	 have	 improved	 flexibility	 significantly.	
When	measured	Pennation	angle,	SMR+TENS	group	is	
more	 improved	than	AS+TENS	group.	However,	 there	
was	 no	 significant	 difference	 between	 SMR+TENS	
group	 and	 SMR	 group.	 As	 a	 result,	 both	 the	 SMR	
technique	 and	 the	AS	were	 effective	 in	 improving	 the	
flexibility	 of	 the	 hamstring	 muscle,	 and	 it	 was	 found	
that	 the	 SMR	 technique	 was	 more	 effective	 than	 the	
AS.	It	is	expected	that	this	will	provide	a	more	effective	
intervention	method	that	improves	the	flexibility	of	the	
Hamstring.
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ABSTRACT

Background/Objectives:	The	 aim	 of	 this	 study	 is	 to	 determine	 the	 effect	 of	 calf	muscle	 thickness	 and	
pennation	angle	on	the	change	of	intervention	during	eccentric	heel	drop	exercise.

Method/Statistical analysis:	30	people	who	have	no	diseases	related	to	the	muscles	and	musculoskeletal	
system	in	joints	such	as	ankles	and	knees	within	six	months	were	selected	as	subjects.	The	experiment	was	
carried	out	by	intervention	of	a	5	kg	weight	bearing	at	120	and	60bpm.	It	measured	the	calf	muscle	thickness	
and	pennation	angle	before	and	after	exercise	and	analyzed	it	by	One-Way	ANOVA.

Findings:	 In	previous	studies,	 it	was	compared	before	and	after	eccentric	heel	drop	exercise	or	 the	foot	
bending	angle	was	 set	differently.	However,	 it	was	not	enough	 to	determine	changes	 in	 speed	and	body	
weight.	The	purpose	of	this	study	is	to	provide	the	most	effective	way	for	measuring	calf	muscle	thickness	
and	pennation	angle	by	use	of	a	variety	of	intervention	on	eccentric	heel	drop	exercise	through	ultrasound	
imaging.	The	pennation	angle	result	demonstrates	that	during	the	heel	drop	exercise,	the	average	values	for	
each	group	at	60bpm,	5kg	of	weight	bearing,	and	120bpm	are	as	follows:	4.42	±	1.18,	2.48	±	1.26	and	2.75	
±	1.12,	respectively.	The	result	shows	that	the	average	value	was	highest	when	performed	at	60	bpm	and	
statistically	significant(p<	.05).

Improvements/Applications:	The	 result	of	 this	 study	suggests	 that	an	effective	way	of	 intervention	 for	
eccentric	heel	drop	exercise	may	be	applied	selectively	depending	on	various	interventions.

Keywords: Eccentric heel drop exercise, Calf muscle, Pennation angle, Thickness, Ultrasound imaging
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INTRODUCTION

More	 and	 more	 studies	 show	 that	 exercise	 using	
the	 characteristics	 of	 feet	 and	 ankles	 can	 affect	 the	
performance	 of	 balance	 and	 functional	 tests1.	 Ankle	
strengthening	 exercise	 is	 performed	 by	 moving	 the	
ankle	 joint	 without	 movement	 of	 the	 knee	 joint,	 and	
in	 this	case,	 the	calf	muscle	and	hamstring	muscle	are	
strengthened	through	the	stimulus2.	Calf	muscles	work	
and	help	maintain	balance	for	50%	of	the	period	of	the	
stance	 phase	 while	 walking.	 Muscle	 activity	 period	
during	running	 increases	considerably,	and	 the	activity	
of	this	muscle	begins	at	the	last	25%	of	the	swing	phase3. 

A	calf	muscle,	which	helps	maintain	balance	the	muscles	
during	walking	or	 running,	consists	of	 internal	muscle	
called	triceps	surae	muscle,	external	muscle	called	medial	
lateral	 gastrocnemius,	 and	 soleus.	And	 these	 muscles’	
aponeurosis	 become	 integrated	 and	 form	 AT(achilles	
tendon)4.	Gastrocnemius	is	important	muscles	that	make	
up	muscle	 belly	 of	 calf	muscles	 and	 it	 passes	 through	
knee	 joints	unlike	 soleus.	Soleus	muscles	 are	 twice	 as	
thick	as	cross	sectional	area	of	 the	gastrocnemius,	and	
thicker	muscles	produce	greater	force	than	the	thin	ones	
of	similar	type	under	normal	conditions5.	Calf	muscles	
play	an	 important	 role	when	standing	up	from	a	chair,	
maintaining	 balance	 while	 standing,	 and	 controlling	
basic	movement	such	as	walking6.

Eccentric	loading	exercise,	stretching,	and	heel	lift	
exercise	 are	 currently	 being	 used	 in	 clinical	 practice	
to	strengthen	ankles7.	Heel	drop	exercise	is	being	used	
a	 lot	 as	 well.	 It	 has	 been	 proved	 effective	 in	medical	
rehabilitation	because	this	method	of	exercise	is	a	high-
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strength	 eccentric	 sports	 against	 achilles	 tendinopathy	
as	 well	 as	 achilles	 tendinitis8.	 The	 heel	 drop	 exercise	
introduced	by	Alfredson	for	the	first	time	is	a	movement	
performed	 by	 raising	 the	 heel	 of	 a	 injured	 leg	 off	 the	
floor	 then	 lower	 it	 while	 holding	 a	 noninjured	 leg	 in	
the	 air8,9,10.	 According	 to	 a	 study	 by	 Stevens,	 when	
comparing	 by	 using	 VAS	 (visual	 analogue	 scale)	
applying	 an	 eccentric	 heel	 drop	 exercise	 to	 achilles	
tendinopathy	patient	for	six	weeks	revealed	that	the	pain	
during	 the	 exercise	 was	 reduced	 significantly	 and	 the	
strength	of	calf	muscles	increased	before	the	application	
of	heel	drop	exercise10.	The	cross	section	of	the	muscle	
is	an	important	factor	that	produces	a	great	force	during	
contraction11.	 Gal’s	 preceding	 study	 conducted	 by	
setting	ankle	dorsiflexion	differently	and	performing	an	
eccentric	heel	drop	exercise	showed	that	the	pennation	
angle	 remained	 unchanged	 while	 the	 thickness	 of	 the	
CSA	 (cross-sectional	 area)	 of	 gastrocnemius	 muscles	
increased	during	the	exercise12.	Most	of	the	muscles	in	
the	body	are	composed	of	bipennate,	which	is	classified	
as	 unipennate,	 bipennate,	 and	multipennate	 depending	
on	the	number	of	fibers	attached	to	the	central	tendon5.

Pennation	 angle	 is	 the	 specific	 angle	 of	 myofiber	
and	tendon,	which	depends	on	the	length	of	the	muscle.	
The	pennation	angle	is	found	in	the	bipennate	muscles,	
which	 are	 the	 center	 of	 the	 tendon	 where	 the	 muscle	
fibers	meet13.	Most	humans	have	a	pennation	angle	and	
range	 from	0	 to	 30	 degrees	 is	 normal.	This	 pennation	
angle	 changes	 during	 fasciculation14.	 There	 were	
many	 research	such	as	comparing	before	and	after	 the	
application	of	the	eccentric	heel	drop	or	setting	different	
ankle	 dorsiflexion,	 but	 the	 studies	 which	 compare	 by	
varying	speed	and	weight	were	 insufficient.	Therefore,	
this	 study	 would	 suggest	 the	 most	 effective	 way	 of	
eccentric	 heel	 drop	 exercise	 by	 applying	 5kg	 weight	
bearing	at	60bpm,	60bpm,	and	120bpm	to	this	exercise	
and	by	measuring	the	thickness	and	pennation	angle	of	
gastrocnemius	muscles	through	ultrasound.

MATERIALS AND METHOD

This	study	was	conducted	on	healthy	adults	attending	
S	University	in	Chungcheongnam-do	and	they	are	fully	
understood	and	provided	instructions	on	the	purpose	and	
methods	of	 the	 study	prior	 to	conducting	experiments.	
The	 subjects	 include	 seven	 men	 and	 twenty-three	
women	 who	 have	 voluntarily	 agreed	 to	 be	 involved	
in	 the	 experiment.	 The	 physical	 characteristics	 of	 the	

subjects	 are	 shown	 in	Table 1	 below.	The	 criteria	 for	
selecting	participants	are	as	follows:	Persons	who	have	
not	 suffered	 from	 diseases	 related	 to	 musculoskeletal	
system	in	the	knee	and	ankle	joints	in	the	last	six	months	
and	 persons	 who	 had	 not	 undergone	 any	 surgery	 on	
the	 leg	were	 selected.	Those	who	 failed	 to	maintain	 a	
balance	 during	 the	 exercise	were	 excluded.	The	 study	
was	approved	by	the	IRB	(Institutional	Review	Board)	
(SM-201707-039-2).

Table 1: General characteristics of subjects
N = 30

Sex Male (n = 7) Female (n = 23)
Age	(yr) 23.00	±	1.73* 21.91	±	1.34

Height	(cm) 175.57	±	7.06 162.26	±	5.50
Weight	(kg) 72.70	±	9.22 56.35	±	8.92

*mean	±	standard	deviation

In	order	to	capture	the	pennation	angle	and	thickness	
of	 the	 gastrocnemius	muscles,	 the	B-mode	 a7-10MHz	
ultrasonographic	image	(eZono,	eZono	3000,	Germany,	
2011)	 was	 used,	 and	 high	 MHz	 of	 frequency,	 3cm	
image	depth,	 and	 the	 image	mode	was	fixed	 in	Basic.	
The	method	 of	 application	 was	 for	 the	 transducers	 in	
the	 longitudinal	 direction.	Prior	 to	 the	 experiment,	 the	
dominant	 leg	 was	 selected	 by	 instructing	 the	 subjects	
to	kick	the	ball.	The	subjects	were	asked	to	wear	short	
pants	and	remove	shoes	so	that	the	transducer	contacts	
the	 gastrocnemius	 in	 the	 dominant	 leg.	 The	 location	
of	 the	 transducer	 measured	 13cm	 below	 the	 popliteal	
fossa.	 CSA(Cross	 Sectional	 Anatomy)	 was	 measured	
first	to	identify	the	arrangement	and	location	of	muscles	
and	after	that,	the	transducers	are	positioned	vertical	to	
the	surface	of	 the	muscles	and	horizontal	 to	pennation	
angle	of	each	muscle	and	measured	their	gastrocnemius	
muscles	in	the	direction	of	the	longitudinal	axis.

In	this	study,	the	subjects	conducted	the	experiment	
in	three	ways:	60pm,	5kg	of	weight	bearing	and	120bpm	
and	 set	 the	 speed	 using	metronomes.	Dumbbells	were	
used	 in	bags	 to	exercise	 in	 the	weight	of	5	kilograms.	
The	weight	of	the	dumbbell	and	the	bag	was	adjusted	to	
5	kg.		The	subject	stood	on	a	level	ground,	took	one	leg	
standing	position	with	the	knee	in	the	dominant	leg	fully	
extended	and	performed	the	exercise	as	shown	in	Figure 
1	 and	 Figure 2.	 Support	 was	 provided	 to	 maintain	
balance	during	exercise.	At	this	time,	the	dominant	leg	
was	 kept	 fully	 extended.	 Before	 starting,	 the	 exercise	
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was	performed	after	being	measured	with	an	ultrasound	
imaging	device,	and	a	minute	of	rest	time	was	given	after	
one	 set	was	 completed,	 and	 three	 sets	were	measured	
again	with	the	same	device.	The	mean	value	was	derived	
after	 measuring	 this	 process	 three	 times	 and	 exercise	
was	performed	according	to	the	Alfredson	protocol8. 

Figure 1: Heel drop exercise according to 60bpm or 
120bpm

Figure 2: Heel drop exercise according to 5 kg 
weight bearing

The	pennation	angle	refers	to	the	specific	angle	of	and	
myofiber	 and	 tendon,	which	 depends	 on	 the	 length	 of	
the	muscle15.	 It	was	measured	by	 a	 protractor.	 In	 case	
there	was	a	fascicle	to	measure	outside	of	the	image,	it	
was	recorded	with	an	extension	of	 the	fascicle	and	the	
tendinous	membrane.	Errors	 in	 this	method	are	 shown	
to	 be	 within	 2.4%16,17.	 Measurements	 were	 performed	
as	shown	in	Figure 3.	It	was	measured	three	times	and	

calculated	a	mean	value	since	 the	pennation	angle	can	
vary	depending	on	the	force	and	location	pressed	by	the	
transducer18.

The	 thickness	 of	 the	 muscles	 was	 measured	 for	
both	 gastrocnemius	 and	 soleus	 thickness,	 so	 that	 they	
do	 not	 include	 the	 tendinous	 membrane.	 Also,	 much	
attention	was	paid	to	minimize	the	pressure	on	the	skin	
and	 ultrasound	 gels	 were	 sufficiently	 applied	 to	 the	
transducer19.

All	measurements	were	statistically	calculated	using	
SPSS	 ver.	 22.0-windows-program.	 One-Way	 ANOVA	
was	used	to	compare	the	thickness	of	the	pennation	angle	
and	calf	muscle	before	and	after	 the	exercise	 in	which	
a	movement	 is	performed	by	raising	 the	heel	and	 then	
lower	 it	while	 holding	 the	other	 leg	 at	 60bpm,	5kg	of	
weight	bearing,	and	120bpm	for	each	group.	Bonferroni	
tests	were	performed	to	identify	the	difference	between	
each	group.	For	all	statistical	verification,	the	significance	
level	is	set	to	p<	.05.

Figure 3: Measuring Pennation angle on Calf muscle

RESULTS AND DISCUSSION

The	result	shows	that	the	average	value	was	highest	
when	performed	at	60	bpm	and	statistically	significant(p<	
.05).	Table 2	shows	the	difference	before	and	after	the	
exercise.	After	the	test,	significant	difference	in	the	mean	
value(p<	.05)	can	be	found	in	case	the	test	was	conducted	
at	60	bpm	and	120	bpm(p=.013),	and	when	applied	at	the	
5kg	of	weight	bearing	and	120	bpm(p=.003).	However,	
it	showed	that	the	probability	was	not	significant	at	1.0	
when	executed	at	60	bpm	and	at	5	kg	weight	bearing(p>	
.05).	As	 can	 be	 seen	 in	Table 3,	 the	 thickness	 of	 the	
calf	muscles	did	not	vary	significantly	according	to	the	
method	of	intervention	during	heel	drop	exercise.
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Table 2: Comparison of pennation angle according to intervention
N = 30

Intervention Pre Post t p
60bpma 17.93	±	0.78* 19.68	±	1.47 -1.59 .14

5	kg	weight	load 17.72	±	0.86 20.20	±	0.80 -6.20 .00
120bpm 16.16	±	0.77 20.48	±	0.47 -9.98 .00

F 7.81 6.52

p .002 .005
a beats	per	minute

*mean	±	standard	deviation,	p< .05

Table 3: Comparison of Thickness according to intervention
N = 30

Intervention Pre Post t p
60bpm a 8.20	±	0.66	* 8.70	±	0.65 -3.45 .007

5	kg	weight	load 6.72	±	0.45 7.30	±	1.38 -5.25 .001
120bpm 5.49	±	0.21 6.30	±	0.23 -4.47 .001

F 1.43 0.10
p .25 .90

a beats	per	minute
*mean	±	standard	deviation,	p< .05

Ultrasound	 is	 a	 non-invasive	 inspection	 that	 can	
explore	the	structure	of	musculoskeletal	systems	such	as	
muscles,	 tendons	and	 ligaments.	Not	only	 is	 it	 far	 less	
time-consuming,	but	 it	 is	highly	mobile	and	 radiation-
free,	so	it	is	safe20.	In	addition,	since	the	loss	of	normal	
pennation	 patterns	 of	 muscle	 fibers	 can	 indicate	 the	
location	of	the	damaged	muscle,	ultrasound	can	be	useful	
in	evaluating	muscle	damage21.	It	is	often	used	to	measure	
the	gastrocnemius	muscles	because	ultrasound	even	can	
evaluate	the	instability	of	the	tendon22.	As	calf	muscles	
play	a	key	 role	 in	controlling	basic	human	movement,	
foot	 and	 ankle	 strengthening	 exercises	 are	 important1. 
The	 heel	 drop	 exercise	 suggested	 by	 Alfredson	 is	 a	
popular	 method	 of	 exercise	 in	 clinical	 practice.	 It	 is	
advised	to	practice	the	posture	before	exercise	to	bend	
and	 straighten	 the	 knees	 within	 the	 extent	 that	 you	
don’t	feel	pain	during	exercise9.	Following	this	method,	
Rompe	followed	Alfredson’s	protocol	and	treated	using	
5kg	weight	 load	 to	 the	 extent	 patients	 don’t	 feel	 pain.	
However,	 any	 other	 research	wasn’t	 conducted	 on	 the	
weight	 load	 later28.	 Furthermore,	 Knobloch	 changed	
the	speed	which	is	different	from	Alfredson’s	protocol,	
resulting	 in	 pain	 reduction,	 but	 conducted	 with	 15	
subjects23.	Therefore,	we	used	the	intervention	method	for	

the	weight	load	of	5kg	according	to	the	study	conducted	
by	Rompe,	and	after	identifying	the	Alfredson	protocol	
and	many	 other	modified	 protocols,	 it	 was	 found	 that	
there	were	many	studies	that	were	conducted	at	60	bpm	
and	120	bpm,	so	these	speed	were	selected.

In	Habets	et	al.,	There	was	a	significant	difference	
between	 the	 groups.	 However,	 in	 this	 study,	 it	 is	
considered	 that	 the	 sample	 population	 was	 small	 and	
the	 average	 of	 the	 pre	 and	 post	 differences	 was	 not	
large,	 so	 it	did	not	show	a	significant	value.	However,	
when	 the	 values	 of	 the	 three	 groups	 were	 compared,	
a	 significant	 value	 appeared8.	 Sanz	 identified	 that	 the	
eccentric	exercise	of	calf	muscles	had	an	effect	on	 the	
AT	 and	 the	 cross-sectional	 area	 of	 gastrocnemius	 and	
the	pennation	angle	of	gastrocnemius	muscles	increases	
as	well15.	In	addition,	Neil	and	Guilhem	suggested	that	
there	may	be	a	relevance	between	muscle	hypertrophy	
induced	 by	 training	 during	 the	 eccentric	 exercise	 and	
the	 increase	 of	 pennation	 angle.	 The	 results	 of	 this	
study	were	confirmed	in	the	longitudinal	study	by	Neil.	
Thus,	an	increase	in	pennation	angle	after	the	heel	drop	
exercise	is	considered	the	result	of	a	hypertrophic	muscle	
adaption.	According	 to	 this	study,	 the	average	value	 is	
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higher	 in	 case	 the	 test	was	 conducted	 at	 60	 bpm	 than	
120	bpm.	During	the	eccentric	exercise	at	both	fast	and	
slow	speed,	that	is,	the	difference	between	the	degree	of	
muscle	damage	between	the	two	speeds	is	explained	by	
CK	(creatine	kinase).	In	case	of	exercise	at	slow	motion,	
there	is	no	major	loss	of	muscle	cell	membrane	integrity	
and	 with	 rapid	 recovery	 of	 muscle	 strength,	 resulting	
in	 little	 change	 in	 activity	 of	 creatine	 kinase26.	At	 this	
time,	muscle	hypertrophy	may	occur	if	muscle	damage	
is	relatively	little27.	Therefore,	it	is	believed	that	in	case	
when	the	exercise	was	performed	at	60	bpm	rather	than	
120	 bpm,	 muscle	 hypertrophy	 was	 caused	 by	 slow	
exercise,	which	consequently,	caused	an	increase	in	the	
pennation	angle.

According	to	the	results	of	this	study,	there	was	no	
significant	difference	between	60	bpm	and	5kg	weight	
load	 (p>	 .05).	Studies	by	Rompe	 showed	a	 significant	
reduction	 in	 pain	 when	 conducted	 with	 a	 5kg	 weight	
load.	However,	this	study	has	an	endpoint,	which	is	the	
limited	number	of	people28.	Also,	since	previous	study	
was	conducted	on	the	patients,	it	is	considered	that	these	
results	came	out.	

A	study	by	Gal	reported	that	the	thickness	of	the	calf	
muscle	 increased	when	 a	 eccentric	 heel	 drop	 exercise	
was	carried	out,	but	in	this	study,	there	was	no	significant	
change	 in	 the	 thickness	 of	 the	 calf	 muscle	 when	 the	
heel	drop	exercise	was	performed.	According	 to	 study	
by	Lee,	it	found	that	the	thickness	of	calf	muscles	was	
significantly	increased	in	all	base	of	support(BOS)	when	
compared	 by	 ultrasound	during	 the	 heel	 drop	 exercise	
conducted	at	various	BOS29.	This	is	also	relevant	to	the	
study	by	Gal	that	all	healthy	subjects	have	increased	their	
muscles	 of	 gastrocnemius	 after	 the	 heel	 drop	 exercise	
compared	to	before	exercise.	However,	the	thickness	of	
muscles	was	measured	after	performing	exercise	 twice	
a	week	at	the	Gel’s	study	and	three	days	for	six	weeks	
at	 the	Lee’s	study.	In	contrast,	 this	study	measured	the	
thickness	of	muscles	after	exercising	only	once,	resulting	
in	no	significant	change	in	the	thickness.

The	limiting	point	of	this	study	is	that	most	of	the	
subjects	are	female,	which	can	lead	to	the	difference	in	
a	thickness	of	calf	muscles	and	pennation	angle	in	male	
and	make	it	difficult	to	generalize	the	study	results	since	
all	 the	 thirty	 subjects	 are	 in	 their	 twenties.	Also,	 this	
study	cannot	figure	out	the	long	term	effect	because	the	
exercise	was	performed	 for	a	 short	 time	and	 the	angle	
at	 which	 the	 heel	 is	 lifted	 and	 down	 is	 not	 measured	

accurately,	 resulting	 in	 affecting	 the	 study	 results.	 In	
addition,	 since	 the	 prior	 study	 limited	 the	weight	 load	
to	5kilograms	for	patients,	 it	was	probably	not	enough	
to	 give	 intervention	 properly	 to	 healthy	 adults	 who	
were	 subject	 to	 this	 study.	Further	 study	 in	 the	 future,	
therefore,	 needs	 to	 supplement	 these	 limitations	 and	
increase	the	wide	range	of	subjects.

CONCLUSION

Based	on	 the	 results	of	 this	 study,	 it	 is	 considered	
that	 effective	 intervention	 methods	 can	 be	 selectively	
applied	in	clinical	practice	when	applying	the	eccentric	
heel	drop	exercise.
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ABSTRACT

Background/Objectives:	Although	stalking	acts	are	serious	crimes	which	may	even	result	in	murder,	there	
is	no	strict	punitive	measure	for	stalking	acts	in	Korea.	Therefore,	I	would	like	to	suggest	the	grounds	for	the	
establishment	of	special	law	on	stalking	behavior.

Method/Statistical analysis:	This	study	adopted	 the	existing	 theoretical	 literature	review.	Domestic	and	
overseas	materials	 such	 as	 paper,	 books,	 magazines,	 etc.	 are	 used.	And	 this	 thesis	 use	 the	 descriptive,	
exploratory,	and	analytical	methods	incorporating	literary	research	methods	by	examining	various	kinds	of	
materials	such	as	domestic	and	overseas	books.

Findings:	There	would	be	no	counter	argument	in	that	regulating	stalking	in	Korea	ends	in	failure	due	to	
the	punishment	of	the	minor	offense	which	charges	only	the	penalty	of	KRW100,000	in	view	of	the	size	
and	 format	 of	 stalking	 and	 resultant	 crimes.	Despite	 stalking	 is	 highly	 dangerous,	 punishment	 level	 for	
stalking	is	so	low.	Therefore,	victims	are	likely	to	be	exposed	to	secondary	damage.		Thus,	establishment	of	
a	special	law	and	addition	of	constitutional	requirements	for	stalking	acts	under	the	Criminal	Law	need	to	
be	considered.

Improvements/Applications:	The	point	of	approach	of	stalking	as	an	extension	of	private	affection	problem	
among	persons	should	disappear	and	it	should	be	recognized	as	an	independent	constitutional	requirement	
requiring	punishment.

Keywords: Consistent harassment, Legal Restriction on Stalking, Minor Offenses Act, Preliminary 
contingency measures, Stalking, Syber stalking.
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INTRODUCTION

In	the	past,	it	has	been	considered	that	stalking	is	a	
problem	that	occurs	primarily	to	people	of	a	particular	
class	who	are	popular	with	the	public,	such	as	entertainers	
or	 athletes.	 However,	 due	 to	 recent	 developments	 in	
information	 and	 communication	 technologies,	 use	
of	 the	 Internet	 and	 smartphones	 has	 become	 a	 daily	
routine,	and	 the	stalking	has	become	diverse.1	Stalking	
has	 become	more	 common	 that	 victims	 are	 often	 our	

friends,	family,	and	lovers.2	It	is	very	difficult	to	define	
the	concept	of	stalking,	since	it	is	different	from	what	we	
usually	 think	of	 as	 a	 crime.	Although	 interests	 toward	
stalking	have	been	amplified	in	Korea,	the	Punishment	of	
Minor	Offenses	Act	(Article	3(1)-41)	has	been	amended	
on	 March	 21,	 2012	 to	 merely	 include	 “consistent	
harassment”	in	the	components	of	minor	offenses.	Other	
than	 the	 aforementioned	 provision,	 there	 are	 no	 other	
laws	against	stalking.	Therefore,	it	is	necessary	for	Korea	
to	take	effective	measures	against	stalking,	and	prepare	
related	 regulations	 for	protection	of	victims.	 In	Korea,	
criticisms	are	raised	due	to	the	excessive	enactment	of	
special	criminal	laws.		Despite	the	foregoing,	one	of	the	
major	areas	 in	which	special	 laws	are	not	enacted	 is	a	
stalking	crime.	In	this	paper,	the	concepts	of	stalking	and	
legal	countermeasures	are	examined.	The	definitions	of	
the	 special	 bills	 related	 to	 stalking	will	 be	 scrutinized	
and	legislation	on	stalking	will	be	proposed.
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Concept of Stalking and Legal Countermeasures

Concept of Stalking:	 The	 Stalking	 Prevention	 Act	
(1990)	 of	 California,	 the	 first	 legislation	 on	 stalking,	
stipulates	 stalking	 and	 “harassment.”	 In	 the	 case	 of	
Korea,	it	has	not	been	enacted	as	a	law,	even	though	it	has	
already	been	submitted	to	the	National	Assembly	several	
times	since	1999.3	The	reasons	for	this	are	that	there	is	
a	 viewpoint	 that	 stalking	 can	 be	 sufficiently	 regulated	
by	other	 laws	 in	Korea,	 and	 that	 the	public	 consensus	
to	regulate	stalking	has	not	yet	been	reached.		The	lack	
of	a	unified	perception	of	the	concept	of	stalking	seems	

to	 be	 due	 to	 the	 complex	 intertwining	 of	 the	 problem	
of	 stalking	 at	 various	 levels.	 “Stalking”	 is	 defined	 in	
several	ways.	Under	 the	 law,	 stalking	 is	 defined	 as	 “a	
behavior	of	any	person	who	requests	to	meet	or	date	by	
consistently	attempting	approaches	any	third	person	or	
watches,	follows,	or	secretly	waits	for	any	third	person	
against	the	explicit	will	of	the	person”	Thus,	stalking	is	
generally	defined	as	“the	act	by	a	person,	who	is	a	stalker	
or	stalking	actor,	to	intentionally	and	repeatedly	follow	
any	third	person	or	send	a	gift	to	the	third	person	against	
the	third	person’s	explicit	will.”

Comparing Stalking Punishment Regulations in Each Country

Table 1: Comparing Stalking Punishment Regulations in Each Country

Stalking regulation legislation Punishment provision
Article	646.9	of	the	US.	California	Penal	Code Imprisonment	for	up	to	one	year	or	a	fine	of	up	to	$	1,000

Article	238	(1)	of	the	German	Penal	Code In	case	of	general	infringement,	imprisonment	for	3	years	or	
fines	If	the	result	is	serious,	a	sentence	of	3	to	5	years	in	prison

Article	18,	Law	on	Stalker	Act	Regulation	of	
Japan

Imprisonment	for	a	term	not	exceeding	one	year	or	a	fine	not	
exceeding	1,000,000	yen.

Article	3(1)-41	of	Minor	Offenses	Punishment	
Act	of	Korea

fine	not	exceeding	100,000	won,	by	misdemeanor		
imprisonment,	or	by	a	minor	fine

Compared	with	the	U.S.	California	Criminal	Penal	
Code,	 the	 German	 Penal	 Code,	 and	 Law	 on	 Stalker	
Act	 Regulation	 of	 Japan,	 Korea	 is	 stipulated	 in	 the	
Minor	 Offense	 Punishment	 Act,	 which	 is	 much	 less	
punishable	than	other	countries.	This	is	due	to	a	lack	of	
understanding	of	stalking	behavior.	In	Korea,	stalking	is	
more	likely	to	be	transferred	to	a	serious	crime,	so	more	
serious	punishment	is	required.

Punishment Regulations on Stalking of Korea
Regulation on Stalking under Criminal Law
Criminal Law:	 Penalties	 for	 criminal	 acts	 may	 be	
applied	 to	 acts	 that	 infringe	 the	 legitimate	 interests	
of	 others.	 In	 other	 words,	 if	 the	 stalking	 leads	 to	
direct	 assault	 or	 threats	 beyond	 slight	 behavior,	 the	
constitutional	 requirements	 of	 the	 criminal	 law	 can	
be	 applied.	 For	 example,	 by	 sending	 e-mails	 or	 cell	
phone	text,	 threatening	or	fearing	the	victim	constitute	
a	 charge	 of	 threat	 (Article	 283	 (1)	 of	 the	 Criminal	
Code)	or	special	charge	of	threat.	If	a	person	has	acted	
publicly	 on	 the	 Internet	 bulletin	 board	 and	 committed	
a	defamation	of	 the	victim’s	 reputation,	he	or	 she	will	
be	 found	 guilty	 of	 defamation	 (Article	 307	 (1)	 or	 (2)	
of	the	Criminal	Act).	If	the	victim	is	defamed	publicly,	

crime	of	defamation	will	be	established	(Article	311	of	
the	Criminal	Code).	If	the	act	of	stalking	interferes	with	
the	exercise	of	human	rights	or	causes	the	victim	to	do	
anything	without	 any	 obligation,	 the	 crime	 of	 compel	
will	 be	 established	 (Code	Article	 324	 of	 the	 Criminal	
Code).	If	the	act	of	stalking	causes	injury,	the	crime	of	
injury	will	be	established	 (Article	257	of	 the	Criminal	
Code).	 In	 addition,	 if	 the	 stalker	 threatens	 a	 person	 to	
reap	money	or	property,	or	make	a	third	party	reap	such	
gains,	the	crime	of	blackmail	will	be	established	(Article	
350	of	the	Criminal	Code).

The Law regarding the Promotion of Information 
and Communication Network Use and Protection 
of Information:	 In	 the	 case	 of	 defamation	 through	
the	 information	 and	 communication	 network,	 it	 refers	
to	 a	 case	 in	which,	 in	 order	 to	 defame	 a	 person,	 facts	
are	 publicly	 disclosed	 through	 the	 information	 and	
communication	network	to	defame	the	person	(Article	70	
(1)	of	the	Act)	or	a	case	in	which	false	facts	are	revealed	
publicly	with	the	purpose	to	defame	a	person	to	defame	
a	person	(Article	70	(2)	of	the	same	Act).	Through	this	
regulation,	 cyber	 stalking	 in	 the	 form	 of	 false	 claims,	
disguising	 as	 victims,	 or	 encouraging	 others	 to	 harass	
victims	can	be	regulated. Prohibition	of	the	distribution	
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of	illegal	information	(Article	74(1)-3	of	the	same	Act)	
prohibits	circulation	of	illegal	information,	such	as	signs,	
words,	 sounds,	 images	 or	 videos	 repeatedly	 causing	 a	
person	to	feel	fear	or	anxiety.	This	regulation	is	for	the	
punishment	 of	 repetitive	 sentences	 of	 words,	 sounds,	
images	and	videos	in	the	form	of	cyber	stalking.

Special Law on Punishment of Sexually Violent 
Crimes:	 The	 stalking	 may	 originate	 from	 sexual	
motivation,	 and	 the	 act	may	also	occur	 in	 the	 form	of	
a	 communication	medium.	Article	 13	of	 the	 same	Act	
stipulates	the	lewd	act	using	communication	media.	The	
lewd	act	is	established	by	provoking	the	sexual	desire	of	
one’s	own	or	another	person	by	sending	words,	sounds,	
texts,	 pictures	 to	 a	 person	 by	 means	 of	 a	 telephone,	
mail,	 computer	or	 other	 communication	medium.	This	
provision	may	penalize	the	act	of	sending	pornography,	
especially	among	cyber	stalking	which	is	increasing	day	
by	day,	but	it	is	not	applicable	to	cyber	stalking	without	
using	pornography.	In	other	words,	it	is	difficult	to	apply	
cyber	 stalking	activities	aimed	at	harassing	others,	not	
for	gaining	sexual	satisfaction.	Article	14	(1)	of	the	same	
Act	stipulates	the	act	of	photographing	using	a	camera	
or	the	like.	This	regulation	indicates	that	a	person	induce	
sexual	 appetite	 and	 shamefulness	 using	 a	 camera	 or	
other	mechanical	 device,	with	 the	 same	 function	 such	
as	photographing	other	people’s	body	contrary	 to	 their	
intention	 or	 distribute,	 sell,	 rent,	 provide,	 publicly	
exhibit,	or	publicly	air	the	photographs	.	This	provision	
also	can	regulate	cyber	stalking.	Photographing	another	
person’s	body	with	a	camera	or	distributing	it	for	profit	
is	an	act	that	afflicts	the	victim.

Minor Offenses Act:	 The	 Minor	 Offenses	 Act	 has	
direct	 provisions	 for	 stalking.	Article	 3(41)	 (Continuous	
Harassment)	of	the	Minor	Offenses	Act	(Law	No.	11401,	
revised	 on	 March	 21,	 2012)	 stipulates	 that	 “those	 who	
attempt	approach	or	repeat	the	activities	against	the	other	
party’s	 will	 such	 as	 following,	 lurking,	 waiting,	 etc.	 are	
punished	with	fines	of	up	to	100,000	won,	detention	or	fine.	
This	law	considers	the	stalking	act	as	a	component	of	the	
minor	offense.	In	this	case,	although	the	name	“stalking”	

is	not	used	separately,	it	seems	to	be	a	regulation	to	punish	
stalking,	which	was	difficult	 to	punish	due	to	the	lack	of	
related	regulations.4	Article	3(19)	(Creation	of	Insecurity)	
of	 the	 same	 act	 stipulates	 that	 any	 person	 who	 makes	
another	person	uneasy,	annoyed,	or	offended	by	standing	in	
the	way,	provoking	a	quarrel,	gathering	around,	following	
the	person,	or	uttering	or	saying	highly	rough	and	menacing	
words	or	conduct,	without	good	cause,	or	any	person	who	
creates	disgust	by	intentionally	exposing	fearful	tattoos	at	a	
public	place	used	or	frequented	by	many	people,	such	as	a	
road	and	a	park	are	sentenced	to	a	fine	up	to	KRW100,000,	
detention,	or	penalty.	In	this	case,	the	stalking	is	considered	
comparatively	 not	 so	 serious.	 This	 may	 include,	 for	
example,	continuing	to	follow,	or	waiting	in	the	vicinity	of	
the	home,	school,	or	workplace	to	stand	in	the	way	and	ask	
for	certain	behaviors	such	as	dating.

REVIEW

As	mentioned	 above,	 stalking	 is	 punishable	 through	
the	penal	provisions	of	the	Criminal	Code	and	the	Special	
Criminal	 Law	 even	 if	 there	 is	 no	 individual	 legislation.	
However,	 the	 range	 of	 stalking	 is	 very	 wide.	 Persistent	
bullying	or	unwanted	contact	from	someone	may	not	meet	
all	 of	 the	 configuration	 requirements	 that	 require	 legal	
intervention.	 In	 particular,	 courtship	 behavior	 without	
evil	 intention	 is	 difficult	 to	 be	 legally	 punishable.5	 It	 is	
considered	that	not	serious	acts	from	among	stalking	acts	
are	positioned	between	illegality	and	legality;	normal	and	
abnormal.	Thus,	it	is	difficult	to	find	criminal	elements	that	
are	distinguishable	 from	other	 legal	 acts	 and	 therefore,	 it	
is	difficult	to	illegalize	these	acts.	For	example,	if	sending	
a	 letter	 or	 waiting	 with	 a	 flower	 in	 front	 of	 a	 victim’s	
workplace	are	included	in	stalking	act,	these	acts	are	hard	
to	tell	from	mere	courtship	and	thus,	it	is	difficult	to	apply	
the	 law. Normally,	 stalking	 is	 not	 considered	 a	 single	
crime.		Rather,	some	illegal	acts	relating	to	stalking	can	be	
regulated	by	the	existing	laws,	and	there	is	a	problem	that	
stalking	 is	 not	 appropriately	 regulated	 under	 the	 current	
legal	system.	Thus,	the	current	law	system	primarily	deals	
with	the	individual	elements	of	a	criminal	activity	and	thus,	
dealing	with	stalking	of	which	harmful	effect	is	greater	than	
a	total	of	individual	elements	is	significantly	left	behind.

DISCUSSION OF LEGISLATION AND STATUS OF STALKING IN KOREA

Status of stalking crime
Disposition of notification

Table 2: Minor Offenses (Stalking) Disposition of notification (2013-2016)6 Unit: Persons

Year 2013 2014 2015 2016
Minor	Offenses	Whole 55,445(100) 131,961(100) 138,888(100) 108,749(100)

Stalking 254(0.0045) 249(0.0018) 301(0.002) 390(0.003)
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The	 stalking	 (persistent	 harassment)	 act	 under	
the	Minor	Offenses	Act	was	 added	 to	Article	 3(41)	 of	
the	Minor	 Offense	 Punishment	Act	 in	 2013.	 Stalking’	
percentage	of	total	misdemeanors	is	very	small.	Stalking	
is	 254	 cases	 in	2013,	 249	 cases	 in	2014,	 301	 cases	 in	
2015,	and	390	cases	in	2016.	Stalking	is	often	referred	to	
as	a	“misdemeanor”	even	though	it	often	leads	to	violent	
crime.	 If	 there	 is	 no	 intimidation	 or	 house	 invasion,	 a	
penalty	 of	 100,000	 won	 or	 less	 will	 be	 imposed	 in	
accordance	 with	 Minor	 Offense	 Punishment	 Act.	 In	
order	to	properly	punish	the	perpetrator	and	apply	legal	
sanctions	 from	 the	 beginning,	 special	 law	 on	 stalking	
should	be	enacted.

Domestic violence· Sexual violence Counseling 
statistical analysis
Domestic violence· Sexual violence Consultation Status 
(2015·2016):	 The	 total	 number	 of	 counseling	 services	
for	 telephone	 domestic	 violence	 and	 sexual	 violence	
counseling	by	Korean	women	by	2015	and	2016	totaled	
2,293	in	2015	and	2,294	in	2016,	an	increase	of	630	over	
the	previous	year.	Out	of	1746	consultations	in	2015,	162	
cases	(9.2%)	were	cases	of	stalking	counseling.	In	2016,	
the	 number	 of	 consultations	 was	 2,107,	 excluding	 the	
number	of	consultations.	Among	them,	252	cases	(12.1%)	
were	stalking	counseling.	Overall,	there	is	an	increasing	
trend	compared	to	the	previous	year.

Analysis by Stalking Damage Counseling Type 
(2015·2016)

Table 3: 2015·2016 Stalking victim sex and age7 
Unit: Persons

2015 2016
Age Female Male Female Male
13-19 2 7
20’s 24 54
30’s 30 38 1
40’s 19 32
50’s 13 10
60’s 1 1

Not	grasp 73 104 5
Sum 162 252

The	 total	 1,746	 cases	 in	 2015,	 162	 cases	 (9.2%)	
were	 stalking	 counseling.	 Stalking	 victims	 were	 162	
women	(100%),	followed	by	30s,	24s,	19s	and	40s.	The	
total	2,107	cases	in	2016,	stalking	consultation	was	252	
cases	 (12.1%).	The	 stalking	 victims	were	 246	women	
(97.6%)	and	6	men	(2.4%).	In	terms	of	age,	it	is	widely	
distributed	in	the	20s	to	50s.	There	were	no	male	victims	
in	2015,	but	in	2016	there	were	six	male	victims.

Table 4: 2015·2016 Stalking victim perpetrator relationship7 Unit: Persons

Division
2015 2016 2015 2016

Number Number % %
(Former)	Spouse 19 5 11.8 2

Family	with	relatives 6 4 3.7 1.6
(Former)lover 98 194 60.5 78.9

Workers 16 21 9.9 8.5
classmate,	senior 1 1 0.6 0.4
Chat	partner 2 6 1.2 2.5

Close	acquaintance 6 6 3.7 2.5
Religionist 1 3 0.6 1.2

Service	provider 2 2 1.2 0.8
Neighborhood 4 2.5

Just	someone	who	knows 2 1 1.2 0.4
A	stranger 3 3 1.9 1.2
Not	grasp 2 1.2
Sum 162 246 100 100

Looking	 at	 the	 stalking	 victim/abuser	 relationship	
in	2015,	96.9%	of	 the	 respondents	knew	 it	 and	60.5%	
(98	 people)	 of	 them	 were	 the	 highest.	 Followed	 by	

stalking	 by	 former	 spouse	 (11.8%),	 and	 stalking	 by	
worker	 (9.9%).	 Looking	 at	 the	 stalking	 victim/abuser	
relationship	in	2016,	98.4%	knew	it,	and	78.9%	(194)	of	
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them	were	the	highest.	Followed	by	stalking	by	workers	
in	the	order	of	8.5%.

REVIEW

Although	stalking	offenses	are	sex	offenses,	they	do	
not	even	disclose	gender	segregation	statistics.	Stalking,	
which	 has	 become	 a	 serious	 social	 problem	 in	 recent	
years,	has	a	great	deal	of	mental	and	physical	damage	to	
the	victim	and	his	family,	and	it	is	inappropriate	to	punish	
him	for	misdemeanor	even	if	it	is	a	dangerous	crime	that	
can	be	extended	to	murder.	In	fact,	according	to	a	survey	
conducted	 by	 the	 Korea	 Sexual	 Violence	 Counseling	
Center(2015),	according	to	the	analysis	of	240	cases	of	
stalking	 counseling,	 51	 cases	 (21%)	 of	 violent	 crimes	
such	 as	 injury,	 attempted	 murder,	 confinement	 and	
kidnapping	are	investigated.

Necessity of Legal Restriction on Stalking:	In	Korea,	
psychological	study,	sociological	study8	and	criminal	law	
study9	have	continued	regarding	stalking.	Nevertheless,	
the	 necessity	 to	 discuss	 stalking	 is	 raised	 because	 the	
stalking	act	has	not	yet	been	regulated	by	the	governing	
law,	 despite	 the	 emphasis	 on	 the	 need	 for	 regulation	
by	 academic	 society.	 There	 are	 many	 reasons	 why	
legislative	 regulation	has	not	been	established,	but	 the	
most	important	point	is	that	the	concept	of	stalking	and	
its	harmfulness	are	not	clearly	recognized.	If	one	finds	
another	 reason,	many	 scholars	 argue	 for	 the	 necessity	
of	 the	 legal	 regulation,	but	 the	distinction	between	 the	
free	area	of	citizens’	behavior	and	the	stalking	behavior	
to	be	regulated	is	not	clear.	In	particular,	some	scholars	
see	 that,	 if	 the	 act	 of	 stalking	 is	 regulated	 through	
legislation,	 there	 is	 a	 fear	 that	 the	 area	 of	 private	 life	
of	the	individual	which	should	not	be	restricted	by	the	
nation	 can	 be	 infringed.	Herein	 below,	 the	 concept	 of	
stalking	 is	 defined	 as	 clearly	 as	 possible	 based	 on	 the	
viewpoint	of	criminal	law.

CONCLUSION

There	 would	 be	 no	 counter	 argument	 in	 that	
regulating	 stalking	 in	Korea	 ends	 in	 failure	due	 to	 the	
punishment	of	the	minor	offense	which	charges	only	the	
penalty	of	KRW100,000	in	view	of	the	size	and	format	of	
stalking	and	resultant	crimes.	In	this	situation,	it	implies	
to	us	that	Germany,	after	experiencing	failure	of	effective	
punishment	 after	 nine	 years	 from	 introduction	 of	 the	
regulation	on	punishment	of	stalking,	amended	Article	

238	 of	 the	 Criminal	 Code	 in	 order	 to	 further	 protect	
victims.	The	point	of	approach	of	stalking	as	an	extension	
of	 private	 affection	 problem	 among	 persons	 should	
disappear	and	it	should	be	recognized	as	an	independent	
constitutional	 requirement	 requiring	 punishment.	 The	
laws	 on	 stalking	 punishment	 pending	 in	 the	 National	
Assembly	are	not	much	different	from	the	laws	submitted	
in	the	past.	These	laws	have	advantages	in	the	form	of	
special	law	or	individual	law,	but	there	is	a	problem	that	
they	can	lead	to	the	phenomenon	of	exaggeration	of	the	
special	 law.	However,	when	 considering	 the	 reality	 of	
various	special	criminal	laws	that	exist	now,	it	would	be	
appropriate	 to	prescribe	 in	 the	form	of	‘special	 law	on	
punishment	of	 stalking’	as	 the	second	best	measure.	 It	
appears	that	the	method	can	be	defined	in	an	inductive	
way	from	the	center	of	the	case	to	the	behavior	of	the	act	
and	that,	considering	the	strengthening	or	spreading	of	
the	crime	after	the	stalking,	it	is	appropriate	to	consider	a	
stalking	crime	as	a	crime	subject	to	non-complaint	under	
the	 assumption	 that	 preliminary	 contingency	measures	
and	protection	order	for	victims	would	be	accompanied.
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ABSTRACT

Background/Objectives:	Compared	muscle	activity	of	gluteus	medius	and	trunk	muscle(External	Oblique,	
Internal	Oblique,	Quadratus	Lumborum)	on	the	stability	methods	using	compress	belt(CB),	lever	bar(LB),	
tactile	feedback(TF),	biofeedback(BF)	during	a	hip	abduction	exercise(HA).

Method/Statistical analysis:	Twenty	 three	 subjects	 (8	male,	 15	 female)	were	mobilized	 for	 this	 research.	
The	electromyography	signal	amplitude	was	randomly	measured	during	HA,	with	BF,	with	TF,	with	LB,	and	
with	PB.	The	surface	EMG	signal	was	recorded	from	the	internal	oblique	(IO),	external	oblique	(EO),	gluteus	
medius	(GM)	and	the	quadratus	lumbolum	(QL).	Data	were	analyzed	using	a	one-way	repeated	ANOVA.

Findings:	The	muscle	activity	of	GM	significantly	increased	in	LB	condition	than	the	HA	and	TF	condition,	
the	muscle	activity	of	QM	significantly	decreased	 in	CB	condition	 than	 the	TF	condition,	 and	 the	muscle	
activity	of	ratio	of	GM	for	QL	significantly	increased	in	BF	condition	than	the	HA	and	TF	condition.	For	the	
muscle	activity	of	right	EO	in	trunk	muscle,	the	BF	condition	significantly	decreased	then	the	LB,	CB,	and	TF	
condition,	and	muscle	activity	of	left	IO	of	significant	decreased	in	condition	than	the	TF	and	LB	condition.

Improvements/Applications:	BF	may	be	useful	to	avoid	uncontrolled	movement	during	HA	in	sidelying	
position,	through	increasing	the	GM	and	decreasing	the	QL.
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INTRODUCTION

Muscle	role	is	a	significant	factor	in	comprehension	
of	low	back	pain1.	The	maintained	muscle	activity	needed	
to	hold	the	lumbar	spines	in	daily	activities	because	of	
muscle	 feebleness	 are	 supposed	 of	 being	 chief	 factors	
in	 chronic	 low	back	pain2.	 Several	 studies	 have	 found	
altered	 in	 the	 lumbo-pelvic	muscles	 in	 individual	with	
chronic	low	back	pain	compared	with	well	individuals3. 
To	 treat	 LBP,	muscular	 activities	 should	 be	 remedied,	
and	muscular	 contraction	 should	be	 suitably	 stabilized	
during	not	only	action	of	limb	but	also	daily	activities4.

The	hip	abduction	(HA)	exercise	is	often	utilized	for	
treatments	in	individuals	with	worsen	lumbar	spine	and	

pelvic	musculature	as	well	as	for	care	of	the	lumbo-pelvic	
muscles	 in	 healthy	 individuals5.	 If	 the	 lumbo-pelvic	
regions	are	not	controll	while	HA	exercise	the	region	of	
pelvis,	leg	and	the	trunk	suffer	immoderate	movement6. 
Reiterate	 or	 continued	 lumbo-pelvic	movement	 during	
HA	may	develop	or	worsen	low	back	pain7.

The	lumbo-pelvic	region	can	be	adjusted	by	internal	
pelvic	control	or	external	pelvic	control.	Internal	pelvic	
control	refer	to	sustain	a	lumbo-pelvic	region	or	keeping	
the	 body	 consistent	 using	 an	 isometric	 contraction	 of	
muscular	 activation.	 External	 pelvic	 control	 refers	 to	
manually	 maintaining	 a	 lumbo-pelvic	 region	 by	 the	
compression	belt	(CB),	or	lever	bar	(LB)8.

Many	 investigator	 have	 researched	 the	 strategies	
that	 most	 adequate	 reduce	 movements	 of	 the	 lumbo-
pelvic	 during	 lower	 limb	 movement5-7.	 Biofeedback	
(BF)	have	been	used	to	evaluate	adjusts	of	 the	 lumbo-
pelvic	muscles	and	subjects	available	observe	alteration	
in	 lumbo-pelvic	 muscular	 activation6.	 The	 use	 of	 BF	
control	 lumbo-pelvic	motion	 because	 it	 offers	 internal	
pelvic	control	of	the	lumbo-pelvic	region	while	HA.	The	
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advantage	of	CB	is	that	they	supply	stability	via	external	
pelvic	control	through	the	pelvic.	Apply	of	a	CB	might	
improve	 the	 functional	 movement	 which	 is	 improved	
by	 the	 appropriate	 activity	 of	 muscles,	 including	 the	
lumbo-pelvic	 muscles.	 A	 significant	 increase	 in	 GM	
and	multifidus	muscle	of	lumbar	activities	was	showed	
during	sidelying	positon	in	HA5.	Tactile	feedback	(TF),	
a	 self-observed	 method	 strategy	 tactile	 motivation	
through	 the	 individual’s	 own	 hand	 contact	 the	 pelvis	
has	 been	 shown	 to	 be	 a	 useful	 effective	 intervention9. 
Lever	bar	(LB),	an	external	pelvic	control	using	tactile	
stimulation	 through	 the	 tip	 of	 lever	 bar	 touching	 the	
abdominal	 or	 pelvis	 during	 HA	 exercise,	 has	 been	
recommended	to	improve	HA	muscle	discipline	and	to	
prevent	uncontrolled	motion	of	the	lumbo-pelvic	region7. 
Many	 researchers	 recommended	 various	 interventions	
to	prevent	 an	uncontrolled	movement	 and	 immoderate	
pelvic	 rotation	 movement	 during	 HA	 exercises,	 there	
is	no	report	on	whether	 it	alters	 the	activation	 level	of	
lumbo-pelvic	muscle	more	effectively.

Thus,	 the	 aim	 of	 this	 reserch	was	 to	 research	 the	
effects	of	lumbopelvic	stabilization	method	application	
during	HA.	We	hypothesized	 that	 the	EMG	activity	of	
the	 lumbo-pelvic	 muscle	 would	 be	 different	 between	
during	 HA	 with	 TF,	 HA	 with	 CB,	 and	 HA	 with	 LB	
during	HA	in	sidelying.

MATERIAL AND METHOD

Subjects:	Fifteen	women	and	eight	men	were	recruited	
for	this	reserch.	The	individuals	were	20.52	±	1.24	years	
of	 age	 (mean±	 SD)	 and	 had	 a	 body	 weight	 of	 58.24	
±	 12.06	 kg,	 and	 height	 of	 165.7	 ±	 9.77	 cm.	 Subjects’	
characteristics	 are	 shown	 in	 [Table	 1].	 Individuals	
were	 excepted	 if	 they	 had	 undergone	 lumbo-pelvic	
region	 surgery;	 had	 a	 severe	 neurological	 disease,	
had	 orthopedic	 problems;	 had	 leg	 pathology	 during	
the	 last	 3	 months.	 All	 individuals	 supplied	 written	
informed	consent	before	participation.	Each	 individual	
signed	informed	agreement	approved	by	the	university	
institutional	review	board	before	entering	the	study.

Table 1: Descriptive data of the participants

Variables Subjects
Age (yr) 	20.52	±	1.24

Height (cm) 165.7	±	9.77
Weight (kg) 	58.13	±	12.06
BMI (kg/m2) 21.01±2.79

Mean	±	SD
BMI	(body	mass	Index)

METHOD
The	 electromyographic	 (EMG)	 activityies	

of	 the	 bilateral	 (IO)	 and	 external	 oblique	 abdomine	
(EO),	 right	 side	 of	 quadratus	 lumbolum	 (QL)	 and	
gluteus	medius	(GM)	was	measured	using	a	WEMG-
8(LXM5308,	Laxtha)	[	Figure	1].

Fig. 1: LXM5308, Laxtha

The	reference	electrode	was	putted	to	the	seventh	of	
the	cervical	spine.	The	electrode	sites	were	located	2	cm	
lower	and	inside	to	the	ASIS	for	the	IO,	and	12	to	15	cm	
external	 to	 the	umbilicus,	 straightly	above	 the	anterior	
superior	 iliac	 spine,	 for	 the	 EO,	 4cm	 lextra	 side	 from	
the	vertebral	belly	of	the	ES	muscle,	and	at	a	certainly	
oblique	 angle	 at	 1/2	 the	 interval	 between	 the	 12th	 rib	
and	the	iliac	crest	for	QL,	parallel	to	the	muscle	fibers,	
over	the	proximal	one	third	of	the	distance	between	the	
iliac	crest	and	the	greater	trochanter	for	QL10.	The	flesh	
was	 sterilized	with	 scrubbing	 alcohol,	 and	 throwaway	
surface	 electrodes	 were	 arranged	 at	 an	 inter	 electrode	
interval	of	2cm	[Figure	2].

Fig. 2: The placement of EMG electrodes

The	 Electromyography	 dates	 were	 sampled	 at	
2,000	Hz,	and	a	bandwidth	of	20–50	Hz	was	used.	The	
electromyography	signal	for	every	muscle	was	examined	
using	 the	 root	 mean	 square.	 	 For	 normalization,	 the	
maximal	 voluntary	 isometric	 contraction	 (MVIC)	was	
estimated	for	each	muscle	and	measured	using	the	MMT	
(manual	muscle	testing)	positions	explained	by	Kendall	
et	al11.	For	the	conventional	HA,	the	individuals	lay	in	
the	 side	 lying	 position	 and	 lifted	 the	 lower	 extremity	
(the	right	leg	in	whole	individuals)	without	bent	the	knee	
joint	[figure	3].	The	lower	extremity	was	lifted	until	the	
lateral	condyle	of	femur	touched	a	mark	stick	placed	30	
degrees	above	the	table	for	5	s.
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Fig. 3: Hip abduction exercises with pelvic control 
strategy

For	 the	HA	with	a	BF	(Stabilizer	unit),	a	pressure	
pocket	 was	 placed	 between	 the	 manual	 bed	 and	 the	
lumbar	region.	The	train	was	achieved	three	times	with	
a	3	minutes	relax	between	trials.	A	researcher	monitored	
the	pressure	fluctuations.	Changes	in	pressure	less	than	
±	 5	 mmHg	 were	 acceptable	 for	 data	 collection6. For 
the	 HA	 with	 a	 CB	 (3221/3300,	 Rafys	 Hengelo,	 The	
Netherlands),	a	belt	was	placed	just	below	the	anterior	
superior	iliac	spine	(ASIS)	9.	For	the	HA	with	a	LB,	a	tip	
of	lever	bar	placed	the	ASIS.	For	the	HA	with	a	TF,	self-	
monitored	 methods	 using	 tactile	 stimulation	 through	
the	 subjects	 finger	 touching	 the	 anterior	 superior	 iliac	
spine.	One-way	repeated-measures	analysis	of	variance	
(ANOVA)	was	 employed	 to	detect	 the	main	 effects	of	
the	HA	on	each	muscles.	To	contrast	the	five	intervention	
methods,	 a	 post	 hoc	 test	 with	 Bonferroni’s	 correction	
was	 performed.	 SPSS	 ver.	 18.0	 (SPSS,	 Inc.,	 Chicago,	
IL,	 USA)	 was	 used	 for	 all	 analyses,	 and	 statistical	
significance	was	set	at	p	<	0.05.

RESULTS AND DISCUSSION

Results:	The	EMG	activity	(%MVC)	of	lumbo-pelvic	muscles	during	HA	is	presented	in	[Table	2][Figure4].

Table 2: EMG activity of lumbo-pelvic muscles

HA TF CB LB BF F P
GM 24.41	±	6.48 24.70	±	8.71 27.14	±	10.06 27.40	±	8.42 26.70	±	9.44 2.24b .003*
QL 27.81	±	15.92 32.2	±	16.39 26.44	±	13.99 31.37	±	17.77 29.59	±	17.71 3.69b .004*

GM/QL 1.05	±	0.67 0.95	±	0.59 1.4	±	1.08 1.19	±	0.69 1.42	±	0.89 4.71b .000*
REO 13.35	±	7.99 16.38	±	14.61 15.92	±	15.89 16.04	±	12.37 11.69	±	8.8 3.72b .000*
IEO 9.13	±	5.83 10.2	±	6.35 10.91	±	6.96 10.20	±	6.09 9.61	±	5.82 1.26b .246
RIO 21.78	±	14.35 22.8	±	16.45 23.56	±	16.74 24.71	±	16.31 24.15	±	16.24 .91b .057
LIO 12.33	±	9.03 17.52	±	16.14 17.67	±	21.31 15.98	±	12.71 14.7	±	11.4 2.55b .000*
Mean	±	SD

The	muscle	activity	of	GM	significantly	 increased	
in	LB	condition	than	the	HA	and	TF	condition,	and	the	
muscle	activity	of	quadratus	QM	significantly	decreased	
in	CB	condition	than	the	TF	condition,	and	the	muscle	
activity	 of	 ratio	 of	GM	 for	QL	 significantly	 increased	
in	BF	condition	than	the	HA	and	TF	condition[Figure4]	
[Figure5].	For	the	muscle	activity	of	right	EO	in	trunk	
muscle,	 the	 BF	 condition	 decreased	 significantly	 then	
the	 LB,	 CB,	 and	TF	 condition,	 for	muscle	 activity	 of	
left	EO	did	not	show	significant	difference	between	the	
five	condition,	 and	muscle	activity	of	 right	 IO	did	not	
show	significant	difference	between	the	five	condition,	
and	muscle	activity	of	left	IO	of	significant	decreased	in	
condition	than	the	TF	and	LB	condition.
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Fig. 4: EMG activity of lumbo-pelvic muscle and  
EMG activity of ratio of GM for QL

DISCUSSION

	 The	 GM	 is	 one	 of	 lumbo-pelvic	 muscles	 and	
provides	 the	 primary	 hip	 abduction	 force	 during	
functional	movement.	To	enhance	 the	strength	of	GM,	
HA	exercises	with	various	strategies	are	often	performed	
by	patients	with	lumbo-pelvic	dysfunction.	For	optimal	
exercise,	 it	 is	 necessary	 to	 higher	 activity	 of	 the	 GM	
muscle	compared	QL	during	HA	relatively.	Accordingly,	
many	 researchers	 have	 recommended	 selective	 GM	
muscle	during	HA	with	various	pelvic	control	methods.		

We	analyzed	and	compared	the	magnitude	of	GM,	
QL,	EO,	 and	 IO	 in	 five	 conditions	 (HA,	TF,	CB,	LB,	
and	BF).	We	found	that	the	GM	muscle	had	significantly	
more	activity	in	LB	(27.40±8.42),	CB	(27.14±10.06),	BF	
(26.70±9.44),	 TF	 (24.70±8.71),	 and	HA	 (24.41±6.48).	
Increased	GM	activity	HA	with	LB	may	have	caused	less	
contact	of	pelvis	region	compared	with	other	strategies.

LB	 also	 resulted	 in	 greatest	 activity	 in	 the	 QM.	
Cynn	et	al.	 reported	 that	 increased	QL	would	result	 in	
increased	pelvic	tilt	during	HA	in	side	lying6.	Previous	
studies	have	recommended	that	control	the	lumbopelvic	
and	 promote	 the	GM	muscle	without	 compensated	 by	
the	QM13.	 Thus,	 HA	with	 LB	might	 inappropriate	 for	
unwanted	prevent	pelvic	movement.	

The	EMG	ratio	(GM/	QL)	was	significantly	greater	
HA	with	 BF	 (1.42±0.89)	HA	with	 CB	 (1.4±1.08)	HA	
with	 LB	 (1.19±0.69),	 conventional	 HA	 (1.05±0.67),	
and	HA	with	TF	 (0.95±0.59).	These	 findings	 of	 study	
are	consistent	with	those	of	Cynn	et	al.	who	found	with	
BP,	 the	 GM	 activity	 was	 increased	 significantly,	 and	
the	 QM	 activity	 was	 decreased	 significantly,	 causing	
decreased	 pelvic	 hike	 in	 a	 side-lying	 position	 6.	Thus,	

we	 considered	 that	 HA	with	 BF	 is	 helpful	 in	 prevent	
compensation	by	the	QM.

This	study	had	several	limitations.	First,	our	results	
cannot	 be	 generalized	 to	 other	 populations,	 as	 all	 the	
individuals	who	take	part	in	the	study	were	health	young	
subjects.	Seconds,	we	did	not	consider	kinetic	element	
when	 measuring	 during	 HA.	 Kinetic	 element	 could	
provide	more	detail	information	on	HA	compensation.

CONCLUSION

The	EMG	ratio	(GM/	QL)	was	greater	HA	with	BF	
(1.42	±	0.89)	HA	with	CB	(1.4	±	1.08)	HA	with	LB	(1.19	
±	0.69),	conventional	HA	(1.05	±	0.67),	and	HA	with	TF	
(0.95	±	0.59).	These	results	proposed	that	HA	with	BF	is	
superior	to	HA	with	CB,	HA	with	LB,	conventional	HA,	
and	HA	with	TF	 in	 terms	of	 the	higher	 ratio	of	GM	 to	
QL	activity	with	least	amount	of	QL	activity.	Excessive	
activity	 of	 the	 QL	 is	 not	 advantageous	 in	 lumbopelvic	
rehabilitation.	 Therefore,	 we	 suggest	 that	 the	 most	
effective	 early	 stage	 low	 back	 pain	 rehabilitation	 for	
patients	with	lumbopelvic	instability	may	be	HA	with	BF.
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ABSTRACT

The	central	purpose	of	this	research	was	to	identify	the	relationship	between	the	usefulness	of	IT	appliances	
and	 internet	 addiction	 of	 college	 students.	 The	 research	 subjects	 consisted	 of	 a	 group	 of	 156	 students	
attending	at	N	University	located	in	Chonan,	Choongnam	Province.	To	investigate	the	issue	under	discussion,	
the	current	research	utilized	a	scale	of	the	usefulness	of	the	use	of	IT	equipment	and	a	scale	for	internet	
addiction.	Moreover,	 the	 following	 statistical	 analysis	methods	were	 employed	 for	 analysis	 of	 collected	
data:	 descriptive	 statistics,	 frequency	analysis,	 exploratory	 factor	 analysis	 and	 correlation	 analysis.	As	 a	
result,	It	was	found	that	the	difference	in	the	mean	between	the	usefulness	(3.4205)	and	internet	addiction	
(3.1963)	was	 0.2242.	Of	 the	 group	 of	 four	 subfactors	 of	 internet	 addiction,	 the	mean	 of	 virtual	world-
orientedness	was	the	highest	at	3.8429,	whereas	positive	expectation	was	the	lowest	at	2.2692.	A	correlation	
analysis	also	found	that	there	is	no	correlation	between	the	two	variables	of	the	usefulness	of	IT	appliances	
and	internet	addiction	(and	any	of	the	four	subfactors	as	well).	Future	researches	are	expected	to	produce	
insightful	findings	 that	would	help	college	students	make	a	better	use	IT	appliances	 to	 let	 them	grow	as	
individuals	and	members	of	society	as	well.
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INTRODUCTION

The	 present	 times	 are	 often	 called	 ‘Knowledge-
based	 Information	 Era’,	 in	 which	 an	 individual’s	
competence	 and	 abilities	 are	 crucial.	 One’s	 personal	
capacity	 in	 this	 era	 might	 be	 closely	 related	 with	 his	
or	her	IT	competency.	Computer	and	a	variety	of	other	
communication	 media	 are	 the	 bare	 necessities	 of	 the	
current	information	age.	It	is,	thus,	true	that	development	
of	 the	present	age	clearly	depends	on	the	development	
of	 internet	and	 telecommunication	and	 that	knowledge	
is	closely	connected	with	information	technology.	As	a	
consequence,	college	students	getting	prepared	to	enter	
into	 the	 job	 market	 in	 the	 future	 should	 get	 familiar	

with	the	use	of	information	appliances	to	get	their	tasks	
done.	In	many	cases,	nowadays,	a	list	of	necessities	and	
requirements	 for	a	 job	opening	 includes	an	applicant’s	
capacity	 to	 utilize	 and	 apply	 information	 technology.	
According	 to	 S.	R.	Kang	 and	H.	D.	Yang,	H.	Y.	 Park	
‘s(2008)	 research1,	an	 individual’s	performance	can	be	
improved	 by	 improving	 usefulness	 and	 ease	 of	 use	 of	
information	technology.	That	is,	the	usefulness	and	ease	
of	use	of	information	appliances	can	play	an	important	
role	 in	 establishing	 self-esteem	 and	 increasing	 one’s	
personal	desires2.

When	 it	 comes	 to	 usefulness	 and	 ease	 of	 use	 of	
information	 appliances,	 one	 thing	 that	 might	 concern	
us	 would	 be	 that	 many	 college	 students	 might	 be	 in	
danger	of	excessive	use	of	such	equipment.	In	general,	
internet	can	be	easily	accessible	anytime	anywhere	and	
one	 can	 conveniently	 search	 for	 information,	 data	 or	
materials	 that	 he	 or	 she	 needs.	Moreover,	 the	 benefits	
and	usefulness	of	the	internet	might	involve	interactive	
bilateral	communication	and,	perhaps	more	importantly,	
freedom	 of	 expression	 due	 to	 anonymity	 in	 their	
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activities.	Also,	 people	 might	 excessively	 immerse	 in	
internet	 games,	 chatting,	 and	 obscene	 materials,	 and	
suffer	from	a	variety	of	adverse	effects	such	as	lowered	
self-control,	 difficulties	 in	 studying	 and	 performing	
tasks,	and	health-related	symptoms	including	insomnia,	
amblyopia,	 and	 lack	 of	 appetite.	 All	 these	 bad	 side	
effects	might	ironically	lead	to	the	undesirable	result	of	
internet	addiction3.

Thus,	 the	 current	 research	 intends	 to	 identify	 the	
relationship	 between	 usefulness	 and	 ease	 of	 use	 of	
information	 appliances/equipment	 and	 addiction	 to	
internet.	 It	 is	 true	 that	 many	 assignments	 and	 projects	
of	college	students	would	require	the	use	of	information	
appliances	and	equipment,	but	this	might	cause	them	to	
be	addicted	to	the	use	of	internet.	With	the	hope	that	their	
use	of	information	appliances	in	the	current	information-
based	society	would	help	them	grow	as	students	and	as	
professional	manpower,	this	research	attempts	to	identify	
the	relationship	between	the	two	issues	under	discussion.

THEORETICAL BACKGROUNDS

Technology	 in	 information	and	 telecommunication	
has	 rapidly	 changed	 every	 aspect	 of	 people’s	 way	 of	
life	and	even	way	of	thinking	in	the	modern	era.	At	the	
heart	 of	 such	 a	 change	 is	 internet.	The	 term	 ‘internet’	
was	 coined	 as	 a	 kind	 of	 compound	 of	 the	 prefix	 inter 
plus	 networks.	 That	 is,	 the	 internet	 interconnects	 a	
variety	of	networks	existing	all	over	the	world.	Internet	
is	a	typical	format	of	media	that	connects	broadcasting,	
telecommunication	 and	 computer	 as	 well	 as	 distant	
networks.	It	might	best	expresses	social	phenomena	in	
the	knowledge-based	society.

	 People	 use	 internet	 for	 a	 variety	 of	 purposes:	
to	 search	 information,	 play	 games,	 do	 shopping,	 do	
various	banking	transactions	as	well	as	stock	exchanges,	
perform	 online	 learning	 of	 a	 variety	 of	 subjects	 and	
lesson.	 Some	 users	make	mini	 home	 pages	 and	 blogs	
in	order	to	communicate	with	the	others	and	the	world.	
These	 days,	 communication	 has	 already	 evolved	 over	
telecommunication	 and	 mobile	 communication	 using	
smartphones,	 PDS’s(Personal	 digital	 assistants),	 and	
portable	notebook	computers	has	become	 the	essential	
part	of	living.	We	now	live	in	a	society	where	it	is	difficult	
to	image	to	live	without	such	information	appliances	for	
communication,	not	to	mention	for	information.

Internet	 enables	 us	 to	 search	 and	 locate	 the	
information	 and	 data	 we	 need	 without	 any	 limitation	
of	 time	 and	 space	 4.	 He	 reported	 that	 recent	 rapid	
development	 of	 information	 technology	 and	 such	 IT	
appliances	as	computers	and	smartphones	would	have	a	
great	deal	of	influence	on	this	aging	society	and	on	many	
aspects	of	the	lives	of	the	elderly.	Internet	coupled	with	
such	development	and	growth	of	information	technology	
has	 resulted	 in	 great	 changes,	 on	 the	 whole,	 in	 two	
important	 areas	of	our	 lives.	First,	 it	 greatly	 expanded	
the	convenience	in	every	day	life	by	enabling	us	to	easily	
obtain,	express	and	send	necessary	information.	Second,	
it	 can	 be	 used	 as	 a	 very	 useful	 method	 of	 improving	
the	quality	of	the	elderly	by	expanding	opportunities	to	
participate	 in	 social	 activities	 through	 communication	
and	exchanges	with	others	and	society5,6.

In	 spite	 of	 the	 usefulness	 of	 the	 internet,	 C.	 Y.	
Nam’s(2009)	 research	 reported	 that	 many	 college	
students	can	be	considered	as	being	exposed	to	internet	
addiction,	 considering	 the	 surprising	 fact	 that	 99.9%	
of	 college	 students	 as	well	 as	middle	 and	 high	 school	
students	 often	 use	 internet2.	 It	 is	 true	 that	most	 of	 the	
researches	 have	 recently	 focused	 on	 middle	 and	 high	
school	students.	However,	it	is	also	possible	that	college	
students	might	be	more	likely	to	be	addicted	to	the	use	
of	 internet	 than	 middle/high	 school	 students,	 partly	
because	all	 the	universities	provide	 their	 students	with	
internet	service	of	high	quality	on	the	campus	and	they	
have	a	very	high	level	of	access	to	the	internet	anywhere	
on	the	campus7,8,9.	The	present	study	attempts	to	discuss	
usefulness	 and	 ease	 of	 use	 of	 information	 appliances/
service	and	college	students’	internet	addiction.

RESEARCH METHOD

Research Subjects:	The	current	research	was	conducted	
with	the	survey	to	a	group	of	college	students	attending	
at	N	University	located	in	Chonan,	Choonam	Province.	
Eliminating	 insufficient	 or	 inadequate	 responses,	 we	
collected	data	from	156	students:	88	male	and	68	female.	
Their	distribution	in	terms	of	grade	and	major	field	are	
illustrated	below	in	Table 1.
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Table 1: Demographic Characteristics

Gender N (%) Year (N) major fields 
N(%)

Male 88(56.4) 1(20)
2(53)

Health	8(5.1%)
Humanities	
25(16.0%)
Engineering	
30(19.2%)

Female 68(43.6) 3(43)
4(40)

Welfare	35(	
22.4%)
Business	
47(30.1%)

Arts	and	sports	
11(7.1%)

Table	1	shows	that	the	group	of	subjects	consists	of	
88	male	and	68	female	students,	whose	majors	include	
a	 variety	 of	 fields	 including	 humanities,	 engineering,	
health,	welfare,	business,	 arts	 and	 sports.	Their	grades	
ranged	from	freshmen	to	seniors.

RESEARCH SCALES

Scale for usefulness of  use of Information Appliances: 
The	 factor	 of	 usefulness	 of	 the	 use	 of	 information	
appliances	 might	 refer	 to	 the	 effectiveness	 of	 their	
use.	 This	 research	 adopted	 H.	 S.	 Jung’s	 (2008)2.	 The	
scale	consists	of	 	5	items,	which	include	the	following	
statements:	 “It	 helps	 speed	 up	 performing	 tasks.”,	 “It	
improves	my	task-performing	ability.”,	“It	enhances	the	
effectiveness	of	performing	 tasks.”,	“It	makes	 it	easier	
to	 perform	 tasks.”,	 and	 “It	 improves	 the	 productivity	
of	performing	tasks.”	The	tool	was	measured	on	a	five-
point	Likert	scale	and	a	high	score	meant	a	higher	level	
of	usefulness	of	using	information	appliances.

Scale for Internet Addiction:	In	order	to	measure	their	
internet	 addiction,	 this	 research	 adopted	 A-Scale(Ki	
Heung	 Han,	 Kwon	 Soon	 Ahn,	 2008),	 which	 was	
developed	 by	 Internet	Addiction	 Prevention	 Center	 at	
National	Information	Culture	Agency	to	measure	adults’	
internet	addiction10.	The	scale	consists	of	20	measurement	
items	that	are	grouped	into	four	subcategories	of	virtual	
world-orientedness,	 positive	 expectation,	 tolerance	 &	
immersion,	 and	 self-awareness.	 The	 current	 research	
used	 10	 of	 these	 20	 items.	 The	 measurement	 items	
include	 the	 following	 statements:	 “Without	 internet,	
nothing	 would	 be	 interesting	 in	 my	 life”,	 “Without	
internet,	I	would	be	at	a	loss	what	to	do,	being	curious	

about	what	is	happening”,	“Using	internet,	I	feel	relieved	
of	stress”,	“I	feel	frustrated	and	heavy	with	slow	speed	
of	internet”,	“I	feel	guilty,	using	internet”,	“I	think	I	am	
addicted	 to	 internet”,	 and	 “My	 daily	 life	 is	 connected	
with	 internet”.	 	 This	 tool	 is	 measured	 on	 a	 five-point	
Likert	 scale,	 modified	 from	 a	 four-point	 scale,	 and	 a	
higher	score	meant	a	higher	level	of	internet	addiction.

Analysis Method:	Statistical	analysis	employed	for	the	
current	research	include	frequency	analysis,	descriptive	
statistics,	 factor	analysis,	one-way	 layout	ANOVA	and	
correlation	analysis.

RESEARCH RESULTS 

The	analysis	of	collected	data	found	the	following	
results.

Descriptive Statistics:	 The	 means	 and	 standard	
deviations	 for	 the	 two	variables	of	usefulness	of	using	
information	 appliances	 and	 internet	 addiction	 are	 as	
illustrated	below	in	Table	2.

Table 2: Descriptive statistics

Factor Mean Standard 
Deviation N

usefulness 3.4205 .63822 156
internet	addiction 3.1963 .34570 156
virtual	world-
orientedness 3.8429 .73134 156

positive	expectation 2.2692 .73700 156
tolerance	&	immersion 3.4744 .61433 156

self-awareness 3.2997 .47214 156

Table	2	shows	that	the	mean	and	standard	deviation	
of	each	of	the	factors	of	usefulness,	 internet	addiction,	
virtual	 world-orientedness,	 positive	 expectation,	
tolerance	&	immersion,	and	self-awareness.

Factor Analysis:	The	measurement	of	the	usefulness	of	
the	use	of	 	 IT	appliances	was	carried	out	by	using	 the	
same	five	items.	However,	a	set	of	20	items	to	measure	
internet	addiction	was	cut	down	to	10	by	grouping	the	
20	items	into	4	categories	of	virtual	world-orientedness,	
positive	 expectation,	 tolerance	&	 immersion	 and	 self-
awareness	 and	 by	 performing	 4	 sessions	 of	 factor	
analysis.	 The	 results	 of	 two	 sessions	 of	 analysis	 are	
illustrated	in	Table	3,		Table	4.
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Exploratory Factor Analysis:	In	order	to	examine	the	
validity	 of	 the	data	 collected	 to	 test	 hypotheses	 of	 the	
current	 research,	 an	 exploratory	 factor	 analysis	 was	
conducted	and	its	results	are	shown	in	Table	3.

Table 3: Exploratory Factor Analysis (1)

Item
Component

1 2 3 4
20 .756 .060 .177 .026
16 .734 .111 .151 .016
4 .683 .021 -.009 .007
1 .639 .110 .046 .069
17 .610 -.186 .017 .178
3 .561 -.163 .016 .252
7 -.031 .759 .324 -.125
14 -.290 .746 .100 .043
18 -.031 .735 -.201 .195
2 .254 .673 -.124 -.168
15 .400 .480 .237 .105
6 .179 -.037 .861 -.034
8 .082 .117 .696 .405
10 .070 .166 .259 .827
11 .445 -.237 -.100 .674

Eigen	value 3.226 2.544 1.587 1.498
covariant(%) 21.507 16.962 10.579 9.988
accumulated	
variant(%) 21.507 38.470 49.049 59.036

KMO=.744,	Bartett’s	x²=64.473(p<.005)

As	illustrated	in	Table 3,	four	fixed	variables	were	
set	up	for	the	analysis	and	a	factor	analysis	through	the	
conventional	 Varimax	 method	 obtained	 the	 following	
data:	 Kaiser-Mayer-Olkin(KMO)=.744,	 Bartett’s 
x²=64.473(p<.005).	All	the	extracted	items	were	found	
being	 greater	 than	 0.4	 in	 commonality.	 The	 variance	
explantion	power	for	four	components,	in	turn,	were	as	
follows:		21.507	for	Component	1,	16.962	for	Component	
2,	10.579	for	Component	3,	and	9.988	for	Component	4,	

respectively.	As	a	consequence,	the	factor	load	of	total	
variation	was	found	at	59.036%.	Then,	we	can	say	that		
its	explanatory	power	was	59%.
Exploratory Factor Analysis:	A	series	of	exploratory	
factor	analysis	 for	verification	of	 the	present	 	 research	
found	the		following		results	in	Table	4.

Table 4: Exploratory Factor Analysis(2)

Item 
Component

1 2 3 4
16 .781 .003 .029 -.088
17 .740 -.093 -.019 .194
20 .657 .381 -.047 -.112
4 .613 .295 -.028 .100
8 .058 .744 -.064 .092
6 .184 .726 .069 -.100
10 .066 -.062 .873 -.043
11 -.103 .044 .862 .029
2 -.057 .362 -.140 .711
18 .137 -.303 .111 .711

eigen	value 2.039 1.550 1.550 10.745
covariant(%) 20.391 15.501 15.497 11.003
accumulated	
variant(%) 20.391 35.892 51.390 62.393

KMO=.613,	Bartett’s	x²=211.799(p<.005)
As	shown	in	Table 4,	KMO(Kaiser	-Mayer-Olkin)	

was	 obtained	 at	 .613,	 and	 Bartlett’s	 X²	 at	 211.799.	
Rotational	Matrix	extracted	4	components.	The	variance	
explanation	power	for	each	component	was	20.391	for	
Component	 1,	 15.501	 for	 Component	 2,	 15.497	 for	
Component	3,	 and	11.103	 for	Component	4.	The	 total	
variance	factor	load	was	62.393,	which	was	greater	than	
60	%,	clearly	 indicated	enough	explanation	power	and	
allowed	us	to	adopt	these	items	for	the	research.
Correlation analysis:	A	 correlation	 analysis	 between	
the	 two	 variables	 under	 discussion	 -	 the	 usefulness	 of		
IT	appliances	and	internet	addiction	-	was	performed	to	
produce		the	following	results	presented	in	Table	5.

Table 5: Correlation analysis

usefulness internet 
addiction

virtual world-
orientedness

positive 
expectation

tolerance & 
immersion

self-
awareness

usefulness
1

internet	addiction
-.012 1
.881
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Conted…

virtual	world-
orientedness

.029 .427** 1

.719 .000

positive	expectation
.080 .269** .133 1
.320 .001 .098

tolerance	&	
immersion

.080 .269** .133 1.000** 1

.320 .001 .098 .000

self-awareness
.060 .630** .268** .012 .012 1
.459 .000 .001 .879 .879

**	P<0.01	

Table	 5	 demonstrates	 that	 there	 is	 no	 significant	
correlation	 between	 the	 usefulness	 of	 IT	 appliances	
on	 one	 hand	 and	 internet	 addiction	 and	 its	 subfactors	
of	 virtual	 world-orientedness,	 positive	 expectation,	
tolerance	 &	 immersion,	 and	 self-awareness	 on	 the	
other.	It	was	also	found	that	virutual	world-orientedness	
was	 correlated	with	 self-awareness,	while	 there	was	 a	
correaltion	between	positive	 expectation	 and	 tolerance	
&	immersion.

CONCLUDING REMARKS

The	 usefulness	 of	 the	 use	 of	 IT	 appliances	 has	
exerted	much	 positive	 effect	 on	 the	 life	 of	 everybody	
living	 in	 the	 current	 information	 era.	The	 use	 of	 such	
equipment	 as	 computers	 and	 smartphones	 is	 now	 an	
essential	part	of	our	daily	 lives,	as	 it	brings	us	a	great	
deal	of	benefits	and	convenience.	However,	at	the	same	
time,	 as	 in	 every	case	of	 events	or	 entities	 in	our	 life,	
there	are	two	sides	of	a	coin.	Some	negative	side	effects	
might	result	from	this	increasingly	important	trend,	and	
the	representative	example	would	be	internet	addiction.	
One	might	easily	assume	that	 internet	addiction	would	
be	 a	 serious	 problem	 for	 children	 and	 teenagers	 in	
elementary,	middle	and	high	schools.	It	is	clear,	however,	
that	 college	 students	 and	 even	 adults	 are	 exposed	 to	
internet	addiction.	As	a	matter	of	fact,	college	students	
might	be	more	 likely	 to	be	addicted	 to	 internet,	partly	
because	they	access	internet	more	frequently	and	more	
easily	for	their	assignments	as	well	as	for	pleasure.	The	
current	research	conducted	a	correlation	analysis,	which	
showed	no	correlation	with	other	factors	as	well	as	any	
of	the	subfactors.	No	matter	what	major	fields	a	college	
student	might	specialize	in,	 the	use	of	IT	appliances	is	
crucial	for	his	or	her	studies	and,	more	importantly,	career	
development.	In	fact,	it	can	be	considered,	as	mentioned	
above,	as	a	crucial	part	of	one’s	daily	life.	It	is	expected,	

therefore,	 that	 the	findings	of	 this	 research	would	help	
college	students	better	understand	 the	usefulness	of	 IT	
appliances,		better	use	them	to	materialize	the	strengths	
and	benefits	of	the	use	of	them	and	alleviate	the	negative	
effect	of	internet	addiction.
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ABSTRACT

The	current	research	aims	to	identify	the	effect	of	college	students’	English	learning	motive	on	their	adaptation	
to	college	life	and	job	stress.	A	group	of	110	students	-	sophomores	and	juniors	-	taking	a	general	educaiton	
class	of	N	University	in	Cheonan,	Korea	participated	as	the	research	subjects.	To	analyze	the	relationship	
between	 the	 variables,	 a	 set	 of	 statistical	 methods	 including	 a	 frequency	 test,	 descriptive	 statistics,	 a	
regression	analysis	and	a	correlation	analysis	were	employed	to	interpret	the	collected	data.	Also,	a	set	of	
measurement	scales	containing	adequate	self-report	questions	were	utilized	to	collect	data.	As	a	result,	It	
was	found	that	the	subjects’	English	learning	motive	exerted	a	statistically	significant	impact	on	both	their	
adaptation	to	college	life	and	their	job	stress.	Also,	there	existed	a	significant	correlation	among	the	variables	
of	English	learning	motive,	adaptation	to	college	life	and	job	stress.	The	findings	of	this	research	are	are	
expected	to	help	design	educational	programs	to	get	college	students	motivated	to	learn	English	in	order	to	
enhance	their	adaptation	to	college	life	and	alleviate	their	job	stress.

Keywords: college students;  English learning motive;  adaptation to college life;  job stress;  education

Corresponding Author:
Kabyong	Park
Global	Culture	Dept,	Namseoul	University,
91	Daehak-ro	Seonghwan-eup	Sebuk-gu	Cheonan-si
Chungcheongnam-do	S.KOREA
Email:	kpark@nsu.ac.kr

INTRODUCTION

It	 is	 widely	 agreed	 that	 college	 students’	 biggest	
concern	is	their	career	and	employment,	and	that	one	of	
their	 indispensable	 tasks	 is	 to	 improve	 their	 command	
of	 English,	 especially	 for	 their	 job-seeking	 activities1. 
Proficiency	 in	English	as	a	world	or	global	 language	 is	
now	one	of	the	required	skills	for	any	student	at	any	level	
of	education,	particularly	for	graduating	college	students	
seeking	employment	to	enter	the	real	world	after	school.	
In	 fact,	 it	 is	 true	 that	 English	 proficiency	 is	 not	 really	
necessary	 for	all	 the	 job	positions	 in	 this	ever-changing	
society.	Once	one	starts	working	for	his	organization,	he	
or	she	might	find	that	English	is	not	really	needed	for	his	
or	her	job	or	tasks,	although	English	proficiency	is	one	of	

the	crucial	qualifications	for	any	job-seeking	application.	
Then,	we	might	 reconsider	and	ask	why	many	firms	or	
organizations	 require	 all	 the	 applicants	 to	 possess	 an	
outstanding	level	of	skills	in	the	English	language.

We	might	think	that	a	possible	answer	would	be	that	
competence	in	English	does	not	simply	refer	to	linguistic	
skills	of	a	foreign	language	or	level	of	globality.	It	should	
be	 noted	 that	 improving	 one’s	 command	 of	 English	
requires	an	enormous	amount	of	time	and	energy	for	a	
long	period	of	time	to	practice	a	set	of	skills	including	
reading,	 writing,	 speaking	 and	 listening,	 which	 is	 not	
easy	at	all.	Thus,	a	good	level	of	English	proficiency	can	
reflect	one’s	reliable	character:	it	might	indicate	a	good	
level	of	patience,	endurance,	sincerity	and	faithfulness.	
A	variety	of	factors	influencing	college	students’	English	
proficiency	 have	 been	 reported	 and	 presented	 in	 the	
literature.	 The	 factors	 can	 be	 roughly	 classified	 into	
two	 categories:	 the	 innate	 domain	 including	 learners’	
aptitude	 and	 intelligence,	 and	 the	 affective	 domain	
such	as	learners’	attitude	and	motivation.	The	affective	
domain	 refers	 to	 the	 acquired	 or	 learned	 factors	 that	
might	 be	 influenced	 by	 the	 educational	 environment.	
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It	 has	 been	 reported	 that	 successful	 language	 learning	
happens	when	learners	get	motivated	to	learn2.	Thus,	it	
can	be	assumed	that	English	learners’	motivation	might	
affect	their	college	life	and	preparation	for	employment	
as	well	as	their	competence	in	English.

Unlike	 middle	 and	 high	 school	 days	 when	 one	
must	follow	fixed	schedules	and	abide	by	a	set	of	strict	
rules,	 college	 life	 is	 full	 of	 new	 changes,	 challenges,	
opportunities	and	thus	can	be	characterized	by	the	feature	
of	 variety.	 Thus,	 college	 life	 demands	 that	 a	 student	
respond	to	and	get	adapted	to	a	new	environment3,4.	Also,	
college	 students,	who	were	 trained	 and	 accustomed	 to	
highly	 intensive	 competition	 for	 being	 admitted	 to	
colleges	 during	 their	 high	 school	 days,	 would	 find	 it	
difficult	to	try	to	get	prepared	for	being		independent	and	
for	pursuing	a	career	and	seeking	employment5.

The	 current	 research	 aims	 to	 see	 how	 college	
students’	 motivation	 for	 English	 learning	 affect	 their	
academic	 lives	 at	 college.	 Also,	 A	 student’s	 high	
motivation	 for	 English	 learning	 does	 not	 guarantee	
anything	 in	 terms	 of	 employment.	 He	 or	 she	 has	 to	
capitalize	his	or	her	motivation	to	get	it	materialized	into	
a	good	score	and,	more	 importantly,	 a	good	command	
of	English.	In	sum,	the	current	research	aims	to	identify	
how	 college	 students’	 English	 learning	 motive	 affects	
their	adaptation	to	college	life	and	their	job	stress.	The	
findings	 of	 the	 research	 are	 expected	 to	 help	 design	
a	 variety	 of	 educational	 programs	 that	 would	 get	
college	 students	 motivated	 to	 learn	 English	 and,	 as	 a	
consequence,	eventually	 lead	 them	 to	have	a	desirable	
vision,	 roadmap	 and	 picture	 of	 their	 own	 careers	 and	
employment.

THEORETICAL BACKGROUND

Understanding English Learning Motive:	 One’s	
motivation	 to	 learn	a	 language	might	determine	his	or	
her	level	of	involvement	in	such	learning	activities.	As	
a	consequence,	those	without	enough	motivation	would	
not	be	involved	in	language	learning	as	much	as	might	
be	necessary	and,	thus,	could	not	successfully	obtain	a	
good	command	of	a	second	or	a	 foreign	 language.	On	
the	other	hand,	those	with	a	high	level	of	motive	would	
want	 to	 have	 interactions	 with	 native	 speakers,	 for	
example,	and	also	invest	more	time	and	efforts	to	learn	
the	target	language6.7.	It	might	be,	thus,	safe	to	conclude	
that	motivation	for	learning	would	be	an	indispensable	
element	for	improving	one’s	competence	in	English.

In	reality,	college	students’	English	learning	motive	
is	 closely	 related	 with	 their	 efforts	 to	 find	 jobs1.	 If	
allowed	to	put	it	bluntly,	we	might	say	that	their	English	
learning	motive	stems	from	their	hope	to	get	advantage	
in	job-seeking	activities.	In	fact,	a	great	portion	of	time	
and	energy	they	pour	to	prepare	for	employment	is	spent	
in	 improving	 their	proficiency	 in	English.	A	variety	of	
channels	are	used	for	their	studies:	they	study	English	by	
themselves,	take	on-line	classes	on	the	internet	or	take	
private	 lessons	 off	 the	 campus	 either	 from	 individual	
tutors	 or	 private	 language	 institutes8 .	 Thus,	 English	
learning	motive	seems	to	be	closely	related	with	one’s	
employment	as	well	as	his	or	her	adaptation	to	college	
life.	The	 relationship	 between	 such	motivation	on	one	
hand	and	adaptation	to	college	life	and	job	stress	on	the	
other	will	be	investigated	in	the	present	research.

Adaptation to College life and Job Stress:	 Once	
admitted	to	college,	students	get	to	realize	that	they	need	
to	 make	 great	 efforts	 to	 get	 adjusted	 to	 a	 whole	 new	
environment	 in	 every	 sense.	 However,	 some	 students	
find	themselves	wasting	a	great	deal	of	time	and	energy,	
perhaps	because	they	fall	short	of	becoming	independent	
and,	as	a	consequence,	fail	to	get	adjusted	to	free	college	
life.	Also,	many	students	find	it	too	late	that	their	college	
days	are	crucial	and	perhaps	the	most	important	time	for	
them	to	get	prepared	for	their	own	careers	by	themselves.	
It	can	not	be	overemphasized	that	it	is	so	important	for	
collegians	to	get	adapted	to	a	new	environment	at	college	
in	every	sense	and	as	early	as	possible.

Baker	 and	 Syrik(1984)	 developed	 a	 questionnaire	
to	measure	college	students’	adaptation	to	college	life9. 
The	 questionnaire	 is	 a	 67-item	 self-report	 inventory	
that	 assesses	 overall	 adjustment	 to	 college,	 as	well	 as	
adjustment	in	four	specific	areas:	Academic	adjustment,	
Personal-emotional	 adjustment,	 Social	 adjustment	 and	
Attachment	 to	 the	 institution.	 Thus,	 one’s	 college	 life	
involves	a	great	number	of	elements.	With	 the	goal	of	
seeking	career	as	well	as	performing	a	variety	of	tasks,	
college	students	must	deal	with	job	stress.

College	 students	 are	 under	 heavy	 stress	 from	
the	 highly	 competitive	 educational	 environment	 and	
increasingly	 difficult	 job	 market	 conditions.	 Job-
seeking	 stress	 is	 extremely	 heavy	 and	 difficult,	 since	
it	 is	 closely	 related	 with	 an	 individual’s	 career	 after	
graduation.	Such	stress	might	be	defined	as	‘stress	from	
experiencing	 unbalanced	 psychological	 and	 physical	
state,	 nervousness	 and	 anxiety	 over	 one’s	 career	 or	
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employment	 after	 graduation’.	 It	 is,	 thus,	 subjective	
mental	state	that	often	felt	by	recent	graduates	and	upper-
class	college	students	in	the	course	of	seeking	jobs10.	Job	
stress	might	be	an	unavoidable	part	of	college	life	and,	
therefore,	a	set	of	educational	efforts	should	be	in	need	
to	use	it	in	a	constructive	way	to	help	students.

RESEARCH METHOD

Research Subjects:	The	subjects	of	the	present	research	
consisted	of	 a	 group	of	 110	 college	 students	 (46	male	
and	 64	 female)	 attending	 at	 N	 University	 located	 in	
Choongnam	Province,	Korea.	The	subjects	were	selected	
from	the	students	taking	a	couple	of	general	education	
classes,	 eliminating	 those	 who	 provided	 halfhearted	
responses	to	the	survey	questions:	15	freshmen(13.6%),	
51	 sophomores(46.4%),	 28	 juniors(25.5%),	 	 and	 16	
seniors(14.5%).

Measurement Scales

Scale for English learning motive:	 This	 research	
adopted	 Jinhee	 Kim’s(2013)	 slightly	 modified	 version	
of	 Okju	 Lee’s(1998)	 English	 learning	 motive	 as	 the	
scale	 to	 examine	 the	 subjects’	 motivation	 for	 English	
learning.	Okju	Lee(1998)	employed	a	set	of	six	factors:	
self-efficacy,	 anxiety,	 achievement	 motive,	 intrinsic	
motive,	extrinsic	motive	and	attitude	 toward	American	
culture	 and	 English,	 whereas	 Jinhee	Kim(2013)	made	
up	the	scale,	excluding	the	last	factor	of	attitude	toward	
American	 culture	 and	 English7,11.	 The	 total	 of	 20	
measurement	 items	comprised	 the	scale	and	each	 item	
was	measured	on	a	five-point	Likert	scale.	A	higher	score	
means	a	higher	level	of	motivation	for	English	learning.	
Cronbach’s	a	was	obtained	at	.923.

Student Adaptation to College Questionnaire:	 The	
present	 research	 adopted	 a	 part	 of	 (8	 items)	 Baker	
and	 Siryk(1984)’s	 Student	 Adaptation	 to	 College	
Questionnaire(SACQ)9.	 The	 four	 factors	 of	 the	
scale	 were	 academic	 adaptation,	 social	 adaptation,	

personal-emotional	 adaption	 and	 adaptation	 to	 college	
environment.	The	 subjects	were	 asked	 to	 answer	 each	
item	 and	 check	 on	 a	 five-point	Likert	 scale.	A	 greater	
score	meant	a	greater	level	of	adaptation	to	college	life.	
Cronbach’s	a	was	obtained	at	.787.

Scale for Job Stress:	 The	 current	 research	 adopted	
Young	 tae	 Kim’s(2014)	 modified	 version	 of	 Cornell	
Medical	Index(CMI)	developed	by	Cornell	University12. 
The	questionnaire	consisted	of	a	total	of	22	measurement	
items	classified	into	four	categories	of	personality	factor,	
family	factor,	learning(studying)	factor	and	school	factor.	
Each	 item	 was	 measured	 on	 a	 five-point	 Likert	 scale	
and	a	higher	score	meant	a	greater	level	of	employment	
stress.	Cronbach’s	a	was	obtained	at	.618.

RESULTS

Descriptive statistics: mean and standard deviation 
(SD):	As	 for	 the	 descriptive	 statistics,	 the	 means	 and	
standard	 deviations	 of	 the	 three	 variables	 of	 English	
learning	motive,		adaptation	to	college	life	and	job	stress	
are	as	exhibited		in	Table	1.

Table 1: Descriptive statistics

Factors N Mean SD
English	learning	motive 110 3.1250 .57819
adaptation	to	college	life 110 3.0784 .49157

job	stress 110 3.1966 .38869
total 110

REGRESSION ANALYSIS

Regression analysis of English learning motive and 
adaptation to college life:	In	order	to	identify	the	impact	
of	English	learning	motive	on	adaptation	to	college	life,	a	
regression	analysis	was	conducted	with	the	former	being	
independent	variable	and	the	latter	being	the	dependent	
variable.	See	the	result	of	analysis	below	in	Table	2.

Table 2: Regression analysis of English learning motive and adaptation to college life

Model Sum of Squares df Mean Square F Sig. p
Regression 3.979 1 3.979 19.216 .000***
Residual 22.361 108 .207
Total 26.339 109

***p<.001
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As	shown	in	Table 2,	the	F	value	was	obtained	at	19.126	and	the	significance	probability	was	.000.	Thus,	the	
regression	model	can	be	considered	adequate.

Impact of English learning motive on adaptation to college life:	The	subfactors	of	English	learning	motive-self-efficacy,	
anxiety,	achievement	motive,	 integrational	motive	and	instrumental	motive	-	were	established	as	indepentent	variable,	
wheras	adaptation	to	college	life	was	set	up	as	the	dependent	variable	to	examine	the	relationship	between	the	two.

Table 3: Impact of English learning motive on adaptation to college life

Dependent 
variable independent variable standard 

error Beta t Significance 
probability

Collinearity 
statistics tolerance

adaptation	
to	college	

life

(constant) .244 8.436 .000***
self-efficacy .097 .007 .054 .957 .402
anxiety .094 -.031 -.251 .802 .488

achievement	motive .098 .474 3.427 .001** .391
integrational	motive .105 .067 .506 .614 .425
instrumental	motive .065 -.069 -.616 .539 .594

**p<.01	***p<.001

Table	 3	 shows	 that	 the	 analysis	 obtained	 t=8.436,	 P<.001.	This	 data	 indicates	 that	 English	 learning	motive	
exerted	a	significant	effect	on	adaptation	to	college	life.	

Regression analysis of English learning motive and job stress:	To	address	 the	second	 issue	under	discussion,	
English	learning	motive	was	designated	as	the	independent	variable,	whereas	job	stress	was	set	up	as	the	dependent	
variable	of	a	regression	analysis,	of	which	the	result	is	given	below	in	Table	4.

Table 4: Regression analysis of English learning motive and job stress

Model Sum of Squares df Mean Square F Sig. p
Regression 5.173 5 1.035 9.526 .000***
Residual 11.295 104 .109
Total 16.467 109

***p<.001

Again,	 the	 regressio	model	can	be	 interpreted	as	adequate,	 since	 the	F	value	was	9.526	and	 the	significance	
probability	was	.000,	as	illustrated		in		Table	4.

Effect of English learning motive on job stress

Table 5: Effect of English learning motive on job stress

Dependent 
Variable independent variable standard 

error Beta t significance 
probability

collinearity 
statistics tolerance

adaptation	to	
cllege	life

(constant) .181 11.475 .000***
self-efficacy .072 .051 .400 .690 .402
anxiety .070 .106 .914 .363 .488

achievement	motive .073 .388 2.990 .003** .391
integrational	motive .078 .101 .807 .422 .425
instrumental	motive .048 -.033 -.317 .752 .594

**p<.01	***p<.001
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Table	5	shows	that	English	learning	motive	had	a	significant	effect	also	on	job	stress:	t=11.475,	P	<.001.

RESULTS OF CORRELATION ANALYSIS

A	correlation	analysis	was	performed	among	the	variables	of	English	learning	motive,	adaptation	to	college	life	
and	job	stress,	as	shown	in	Table	6.

Table 6: Result of correlation analysis

Factors English learning motive Adatptation to college life Job stress
English	learning	motive 1
Adaptation	to	college	life .389** 1

Job	stress .519** .682** 1

**P<.001

Table	 6	 shows	 that	 the	 correlation	 coefficient	
between	 English	 learning	 motive	 and	 adaptation	 to	
college	 life	was	 .389	 and	 its	 level	 of	 significance	was	
.000,	 which	 was	 statistically	 significant.	 Thus,	 the	
result	indicates	that	there	existed	a	correlation	between	
the	 two.	Also,	 the	 same	 result	 was	 found	 in	 terms	 of	
the	 correlation	 between	 English	 learning	 motive	 and	
job	 stress:	 the	 correlation	coefficient	was	 .519	and	 the	
level	 of	 significance	was	 .000.	 Finally,	 the	 correlation	
coefficient	 between	 adaptation	 and	 job	 stress	 was	
obtained	at	 .682	and	 the	 level	of	significance	was	also	
.000.	Thus,	 it	might	 be	 concluded	 that	 there	 existed	 a	
correlation	among	the	three	factors.

CONCLUDING REMARKS

Agreeing	with	Pearl	Buck’s	definition	of	happiness,	
one	is	happy	when	he	or	she	sees	something	or	somebody	
grow.	 Now,	 the	 question	 would	 be	 “Grow	 what?”	 A	
college	student’s	command	of	the	English	language	plays	
a	much	greater	impact	on	his	or	her	college	life	than	others	
might	imagine.	English	should	one	of	the	most	important	
objects	of	growing.	The	next	question	would	be	how	we	
can	get	students	motivated	to	learn	English.	First	of	all,	
we	 need	 to	 help	 them	 recognize	 English	 proficiency	
as	 a	 crucial	 factor	 for	 a	 happy	 college	 life.	 Lack	 of	
competence	in	English	might	lead	one	to	lose	confidence	
and	face	employment	stress.	As	widely	known,	there	is	
no	royal	road	to	learning	a	foreign	language.	It	should	
be	remembered	that	language	learning	requires	a	much	
longer	time	than	expected.	A	college	student	irregardless	
of	his	or	her	major	field	should	get	motivated	to	spend	an	
enormous	amount	of	time	and	energy	in	improving	each	

aspect	of	the	command	of	the	English	language:	reading,	
writing,	 speaking,	 listening,	 grammar	 and	 vocabulary.	
The	present	research	did	not	intend	to	present	effective	
strategies	 to	get	 them	motivated	 to	 learn	English.	But,	
this	should	be	the	next	important	issue	for	further	studies.	
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ABSTRACT

This	study	was	conducted	on	personnel	at	the	Danuri	Call	Center	to	analyze	the	effect	of	job	satisfaction,	
of	 job	expertise,	 job	burnout	on	 their	commitment	 to	 the	organization.	Based	on	 this	analysis,	 the	paper	
seeks	to	conclude	measures	that	can	improve	the	services	of	dedicated	personnel	at	the	Call	Center.	This	
study	was	 conducted	 from	August	 to	October	 2015,	with	 a	 total	 of	 111	 people,	 including	 73	 people	 in	
charge	of	telephone	counseling	at	Danuri	Call	Center	1577-1366,	and	38	persons	in	charge	of	interpreting	
and	interpreting	service	at	Multicultural	Family	Support	Center.	The	study	surveyed	the	job	satisfaction,	
expertise,	organizational	commitment	and	degree	of	burnout	among	these	staff	members.	Data	analysis	was	
conducted	using	statistical	package	SPSS	Win	18.0,	and	t-test	was	conducted	to	determine	the	difference	
of	 each	 related	 variables	 on	 organizational	 commitment.	 First,	 there	 was	 a	 difference	 in	 organizational	
commitment	according	to	job	satisfaction	and	direct	expertise.	Second,	organizational	commitment	showed	
that	the	level	of	job	burnout	of	the	subjects	was	higher	than	that	of	the	whole	subjects.	Third,	the	higher	
the	 job	 satisfaction,	 the	 higher	 the	 job	 specialty,	 the	 higher	 the	 burnout,	 the	 higher	 the	 organizational	
commitment.	Overall,	it	is	necessary	to	seek	ways	to	improve	working	conditions	in	order	to	alleviate	the	
burnout	of	dedicated	workers	and	improve	organizational	commitment.	In	particular,	since	the	service	of	
the	call	center	is	recognized	as	a	service	that	requires	expert	knowledge	and	technology	in	common	with	the	
service	provider	and	the	user,	it	is	necessary	to	establish	a	system	as	an	expert	and	improve	the	treatment	
related	system.
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INTRODUCTION

Multicultural	families	based	on	multi-ethnic,	multi-
racial,	and	multicultural	families	 in	Korea	are	entering	
into	 the	 fostering	 period	 beyond	 the	 initial	 formation	
period.	At	 the	 same	 time,	 the	 formation	 period	 of	 the	
multicultural	 family	 is	 divided	 into	 early,	middle,	 and	
long	 term.	 In	 order	 to	 search	 the	 policy	 based	 on	 the	

limited	category	of	early	adaptation,	the	diversification	
of	 the	 family	 formation	period,	 the	multi	 ethnicization	
of	 the	 family	composition,	And	so	on.	 In	other	words,	
the	problem	of	multicultural	family	has	various	aspects	
according	 to	 the	 change	 of	 environment	 related	 to	
multicultural	family.	Migrant	women	and	men	and	their	
children’s	 problems	 are	 manifested	 in	 multiple	 forms	
such	 as	 immigrant	 women,	 marital	 relationship,	 and	
parental	relationship.

Therefore,	 we	 have	 reached	 a	 point	 where	 we	
should	look	for	a	new	transition	to	multicultural	family	
support	policy	for	social	adaptation	and	integration	for	
multicultural	families.	As	the	demand	for	multicultural	
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family	 support	 increases	 and	 the	 quality	 of	 welfare	
service	 increases,	 the	 higher	 professionalism	 and	
organizational	commitment	of	the	organization	and	front	
line	employees	who	are	in	charge	of	multicultural	family	
support	services	are	emphasized	It	is	inevitable.

At	 present,	 Korea	 supports	 systematic	 adaptation	
of	 marriage	 immigrants	 who	 are	 struggling	 to	 adapt	
to	 life	 in	 Korea	 through	 the	 ‘Danuri	 call	 center’	 of	
the	 Ministry	 of	 Gender	 Equality	 and	 Family	 and	 the	
language	of	multicultural	families.	Cultural	conflicts	and	
the	protection	of	the	human	rights	of	migrant	victims	of	
violence	and	emergency	assistance1.

However,	 in	 the	 case	 of	 the	 call	 center,	 human	
resources	management	 is	 the	most	 important	 factor	 in	
the	operation	of	the	call	center2.	However,	in	the	case	of	
the	call	center,	 the	employees	are	separated	due	 to	 job	
burnout3,4,	job	stress,	depression	and	other	psychological	
and	 physical	 consequences,	 and	 at	 the	 organizational	
level,	 there	 is	 a	negative	effect	on	expert	 satisfaction.5 
Job	burnout	further	hampers	organizational	productivity	
and	negatively	affects	customers.6	Such	job	exhaustion	
may	affect	the	customer	response	process	and	may	have	
a	 negative	 impact	 on	 customer-oriented	 behavior5.	 In	
particular,	 in	 the	 case	 of	 organizational	 commitment,	
as	 in	 the	 claim	 that	 organizational	 commitment	 not	
only	 affects	 the	 performance	 of	 an	 individual	 but	 also	
affects	 the	 effectiveness	 of	 the	 organization7,8,9,	 the	
organizational	commitment	of	the	members	in	the	social	
welfare	organization	is	very	large	Can	be	seen	to	have	
an	impact10.	The	purpose	of	this	study	is	to	analyze	the	
effect	of	job	satisfaction,	job	expertise,	and	job	burnout	
on	organizational	commitment	in	Danny	call	center.

RESEARCH METHODS AND PROCEDURE

Research problems

	 1.	Is	there	a	difference	in	organizational	commitment	
in	 accordance	 with	 the	 job	 satisfaction	 of	 the	
dedicated	personnel?

	 2.	Is	there	a	difference	in	organizational	commitment	
in	accordance	with	the	expertise	of	the	dedicated	
personnel?

	 3.	Is	there	a	difference	in	organizational	commitment	
in	accordance	with	the	job	burnout	of	the	dedicated	
personnel?

	 4.	What	 are	 the	 effects	 of	 dedicated	 personnel	 job	
satisfaction,	 job	 expertise,	 and	 job	 burnout	 on	
organizational	commitment?

Research subject and method of data collection:	This	
study	was	conducted	from	August	to	October,	2015	on	a	
total	of	111	personnel	including	73	call	representatives	at	
the	‘Danuri	Call	center’,	phone	number	1577-1366,	and	
38	staff	members	dedicated	to	translation	services	at	the	
multicultural	 family	 support	 center.	The	 study	 surveyed	
the	job	satisfaction,	expertise,	organizational	commitment	
and	degree	of	burnout	among	these	staff	members.

ANALYSIS METHOD

A	questionnaire	 that	 used	 a	 revised	version	of	 the	
scale	 originally	 developed	 by	 the	 Korea	 Center	 for	
Health	and	Family1	was	used	to	measure	job	satisfaction	
and	expertise.	For	organizational	commitment,	the	scale	
used	in	Choi11.	Data	analysis	was	done	using	the	statistics	
package	SPSS	Win	18.0,	and	a	t-test	was	conducted	to	
identify	 the	 differences	 across	 each	 related	 variable	
affecting	organizational	commitment.

RESULTS AND DISCUSSION

Difference	 in	 organizational	 commitment	 in	
accordance	with	job	satisfaction	of	dedicated	personnel.

In	order	to	analyze	the	difference	in	organizational	
commitment	 in	 accordance	 with	 job	 satisfaction	
of	 dedicated	 personnel,	 the	 average	 score	 for	 job	
satisfaction	was	 used	 as	 a	 point	 at	which	 the	 subjects	
were	 divided	 into	 two	 groups	 to	 conduct	 a	 t-test.	The	
results	are	as	shown	in	Table	1.	Since	the	average	score	
for	job	satisfaction	was	3.715,	the	subjects	were	divided	
into	those	with	scores	lower	and	higher	than	that	point.	
More	 specifically,	 the	 group	with	 higher	 than	 average	
scores	 showed	 higher	 organizational	 commitment	
(t=-4.176,	 p<.001).	 That	 is,	 there	 was	 a	 statistically	
significant	 difference	 in	 organizational	 commitment	 in	
accordance	with	job	satisfaction.

Table 1: Results of the T-test Analyses of the Difference in Organizational Commitment by Job Satisfaction

Category N M S t
Group	with	lower	than	average	job	satisfaction 52 3.724 .4320

-4.176***
Group	with	higher	than	average	job	satisfaction 59 4.072 .4426

*	p	<	.05,	** p	<	.01,	***	p	<	.001
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Difference in organizational commitment in 
accordance with the expertise of dedicated personnel: 
In	 order	 to	 review	 the	 difference	 in	 organizational	
commitment	 in	 accordance	 with	 the	 expertise	 of	
dedicated	personnel,	the	subjects	were	divided	into	two	
groups	with	the	average	score	for	expertise	used	as	the	
dividing	point.	A	t-test	was	then	conducted.	The	results	
were	as	shown	in	Table	2.	The	average	score	for	expertise	

was	4.0225	and	therefore	this	was	used	as	 the	point	at	
which	subjects	were	divided	into	higher	than	average	or	
lower	than	average	groups.	More	specifically,	the	group	
with	 higher	 than	 average	 for	 job	 expertise	 had	 higher	
organizational	commitment	than	their	counterparts	(t=-
3.690,	 p<.001).	 That	 is,	 organizational	 commitment	
showed	statistically	significant	difference	in	accordance	
with	job	expertise.

Table 2: Results of the T-test Analyses of the Difference in Organizational Commitment by Job Expertise

Category N M SD t
Group	with	lower	than	average	job	expertise 52 3.724 .3961 -3.690

***Group	with	higher	than	average	job	expertise	 59 4.072 34844
*	p	<	.05,	** p	<	.01,	***	p	<	.001

Difference in organizational commitment in accordance with the job burnout of dedicated personnel:	In	order	
to	review	the	difference	in	organizational	commitment	in	accordance	with	the	job	burnout	of	dedicated	personnel,	
the	subjects	were	divided	into	two	groups	with	the	average	score	for	expertise	used	as	the	dividing	point.	A	t-test	
was	then	conducted.	The	results	were	as	shown	in	Table 3.	The	average	score	for	expertise	was	3.0664	and	therefore	
this	was	used	as	the	point	at	which	subjects	were	divided	into	higher	than	average	or	lower	than	average	groups.	
More	specifically,	the	group	with	higher	than	average	for	job	burnout	had	higher	organizational	commitment	than	
their	counterparts	(t=-2.386,	p<.05).	That	is,	organizational	commitment	showed	statistically	significant	difference	
in	accordance	with	job	burnout.

Table 3: Results of the T-test Analyses of the Difference in Organizational Commitment by Job Burnout

Category N M SD t
Group	with	lower	than	average	job	burnout 66 3.8232 .4888

-2.386*
Group	with	higher	than	average	job	burnout 45 4.0352 .4125

*	p	<	.05,	** p	<	.01,	***	p	<	.001

The Effects of dedicated personnel’s job satisfaction, job expertise and job burnout on Organizational 
Commitment: To	examine	the	effects	of	the	dedicated	personnel’s	job	satisfaction,	job	expertise	and	job	burnout	on	
Organizational	Commitment	based	on	the	resultant	correlations	among	the	variables,	step-wise	regression	analyses	
were	conducted.		The	results	are	as	shown	in		Table	4.

Table 4: Results of Multiple Regression Analyses with the Organizational Commitment of dedicated personnel 
as a Dependent Variable and Job Satisfaction, Job Expertise and Job Burnout as Independent Variables

variable B SE β t
Job	satisfaction .374 .073 .421 5.113***

Job	Expertise .232 .065 .296 3.583**

Job	Burnout .138 .063 .165 2.187*

constant 1.164 .343 -	
adj.	R² .383

F 23.749***

D-W 1.842
*	p	<	.05,	**	p	<	.01,	***	p	<	.001
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Job	 satisfaction,	 job	 expertise,	 and	 job	 burnout	
account	 for	 38.3%	 of	 the	 total	 variance	 and	 are	
statistically	significant	(F=23.749,	p<.001).

	First,	Job	satisfaction	is	significant	for	organizational	
commitment	(β=.421,	p<.001).	Second,	Job	Satisfaction	
(β	=	.296,	p	<.01)	and	job	burnout	(β	=	.165,	p	<.05)	also	
had	 significant	 effects	 on	 organizational	 commitment.	
Specifically,	 the	 higher	 the	 job	 satisfaction,	 the	 higher	
the	job	specialty,	the	higher	the	burnout,	the	higher	the	
organizational	commitment.

CONCLUSION

First,	organizational	commitment	showed	significant	
difference	in	accordance	with	job	satisfaction.

Second,	 organizational	 commitment	 showed	
significant	difference	 in	accordance	with	 job	expertise.	
That	is,	higher	job	satisfaction	and	higher	expertise	were	
correlated	with	higher	organizational	commitment.	This	
indicates	 that	depending	on	how	much	one	 is	 satisfied	
with	one’s	 job	 and	how	high	 their	 perceived	 expertise	
is,	 the	organizational	commitment	can	change.	 In	 fact,	
the	job	tasks	required	at	‘Danuri	Call	Center’	vary	from	
the	most	basic	supply	of	information	to	basic	counseling	
techniques,	meeting	 the	 needs	 for	 in-depth	 counseling	
skills,	 emergency	 support	 system	 and	 therefore	 it	 is	
inevitable	 for	 organizational	 commitment	 to	 vary,	 too,	
depending	on	the	degree	of	the	staff	member’s	expertise.	

Third,	 organizational	 commitment	 showed	
statistically	 significant	 difference	 in	 accordance	 with	
job	burnout.	In	the	case	of	a	high	level	of	education,	the	
amount	of	work	that	can	be	carried	out,	such	as	'seems	as	
knowing',	is	increased,	but	the	overworking	condition	is	
not	satisfied	due	to	the	working	conditions	of	emotional	
labor	and	the	quality	of	oneself.	Seems	to	be.

Finally,	the	higher	the	job	satisfaction,	the	higher	the	
job	expertise,	the	higher	the	job	burnout,	the	higher	the	
organizational	commitment.	In	the	case	of	human	service,	
considering	 the	 long-term	 service	maximization	 effect	
of	 clients	 through	 service	 persistence,	 organizational	
commitment	 can	 be	 expected	 to	 be	 an	 important	
influencing	factor.	The	frequent	turnover	of	the	dedicated	
personnel	 due	 to	 the	 low	 level	 of	 organizational	
commitment	leads	to	the	disruption	of	service	to	clients,	
especially	to	married	migrant	women	who	need	urgent	
support	systems.	This	can	lead	to	ineffective	outcomes	in	

terms	of	service	effectiveness	and	output	even	with	the	
enormous	 budget	 and	 support	 provided.	This	 can	 also	
serve	as	a	barrier	 to	entry	 into	multicultural	 society	 in	
Korea.	It	is	necessary	to	build	an	integrated	manpower	
management	 program	 and	 support	 system	 such	 as	 job	
satisfaction,	job	expertise,	job	burnout	prevention.

This	 is	 a	 finding	 that	 has	 implications	 for	 the	
proactiveness	shown	in	the	personnel’s	work	engagement	
and	 dedication.	 In	 order	 to	meet	 various	 and	 complex	
demands	 of	 clients,	 support	 for	 the	 dedicated	 staff	 in	
improving	their	expertise	is	most	needed.
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ABSTRACT

The	purpose	of	 this	study	was	 to	 inform	fundamental	data	 to	develop	educational	method	and	programs	
to	address	 life	stresses	effectively	by	surveying	 the	 life	stress,	emotional	 intelligence,	and	ego-resilience	
of	 university	 students	 majoring	 in	medical	 science	 and	 natural	 science	 and	 investigating	 the	 effects	 of	
mediating	variable	of	emotional	intelligence	on	the	ego-resilience.	The	SPSS	win24.0	was	used	in	analysis.	
The	differences	in	general	characteristics,	and	levels	of	life	stress,	emotional	intelligence,	and	self-resilience	
between	groups	were	analyzed	by	t-test,	ANOVA,	and	Scheffé	test	and	the	correlations	among	life	stress,	
emotional	 intelligence,	 and	 self-resilience	 were	 determined	 by	 Pearson’s	 correlation	 coefficients.	 The	
regression	analysis	was	performed	to	determine	the	effects	of	life	stress	and	emotional	intelligence	on	self-
intelligence	of	participant.

The	results	showed	that	the	life	stress	mediated	partially	the	relationship	between	life	stress	and	ego-resilience,	
meaning	that	the	higher	life	stress	is	correlated	with	higher	emotional	intelligence	and	ego-resilience	and	
that	 the	emotional	 intelligence	increased	with	ego-resilience.	The	studies	 that	employ	behavior	variables	
other	than	cognitive	and	emotional	ones	that	affect	the	life	stress	of	university	students	are	required	and	the	
results	of	this	study	are	need	to	be	supported	more	strongly	by	empirical	evidences	from	larger	samples.
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INTRODUCTION

It	 was	 shown	 that	 the	 Korean	 university	 students	
suffer	 from	 life	 stresses	 arising	 from	 the	 urgent	
problems	rather	than	from	concerning	about	carrier	after	
graduation,	 study,	 and	 interpersonal	 relationships4,8. 
Personal	 characteristics	 such	 as	 emotional	 intelligence	
and	ego-resilience	are	attracting	interests	related	to	life	
stresses5,12.	 The	 emotional	 intelligence	 serves	 aids	 for	
cognitive	 capacity	 through	 ability	 to	 regulate	 and	 use	
emotions,	 thereby	playing	 important	 role	 as	 a	variable	
to	 predict	 life	 stress	 situations.	 Also,	 a	 high	 level	 of	
emotional	 intelligence	 has	 the	 ability	 to	 cope	 with	
problems	 and	 has	 high	 academic	 achievement.	 It	 also	

shows	a	high	adaptability	to	school	life2.	It	is	reported	that	
ego	-	resilience	plays	an	important	role	to	reduce	stress	
and	it	is	ability	to	maintain	and	improve	psychological	
balance	 through	 self	 –	 regulation.	 People	 with	 a	 high	
ego-resilience	tend	to	have	a	positive	and	fast	effective	
psychological	 state	 or	 physiological	 recovery	 in	 their	
stressful	 experiences10,11. Therefore,	 the	 ego-resilience	
has	 close	 linkage	 with	 emotional	 intelligence	 because	
it	not	only	acts	as	a	variable	predicting	and	addressing	
problem	situation	related	to	university	life	by	moderating	
individual	internal	factors	positively	but	also	is	capable	
of	 regulating	and	using	emotion	 in	stressful	situations.	
The	 purpose	 of	 this	 study	 was,	 therefore,	 to	 inform	
fundamental	 data	 to	 develop	 educational	 method	 and	
programs	to	address	life	stresses	effectively	by	surveying	
the	life	stress,	emotional	intelligence,	and	ego-resilience	
of	university	students	majoring	in	medical	science	and	
natural	science	and	investigating	the	effects	of	mediating	
variable	of	emotional	intelligence	on	the	self-resilience.	

DOI Number: 10.5958/0976-5506.2018.01126.9 
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MATERIALS AND METHOD

 A. Participants and Data Collection: The	subjects	of	
this	study	were	165	college	students	in	natural	and	
medical	 science	 college.	The	 sample	 size	 needed	
to	perform	one-way	ANOVA,	correlation	analysis,	
and	regression	analysis	with	0.95	of	statistic	power,	
0.05	of	 significance	 level,	 and	0.20	of	 effect	 size	
was	calculated	as	127	therefore	this	study	satisfied	
the	minimum	criterion	of	sample	size.

 B. Data collection and Tools
 a. Life Stress: The	Life	Stress	Scale	for	University	

Students	developed	by	Chon	and	Kim7,	applied	
by	Song13	was	used	in	measuring	life	stresses	
of	 university	 students.	This	 instrument	which	
consists	 of	 50	 items,	 rated	 by	 5-point	 Likert	
scale	 indicates	 stronger	 life	 stress	 as	 higher	
scores.	The	reliability	of	the	instrument	in	this	
study	was	calculated	as	Cronbach’s	α	=	.97.

 b. Emotional Intelligence: Self-report	
Examination	 developed	 by	Moon14	 and	
including	45	items	was	used	in	measuring	
emotional	 intelligence	and	the	fitness	 to	
standard	 from	 KMO	 and	 Bartlett’s	 test	
of	 sphericity	 were	 reviewed,	 resulting	
in	 KMO=.928	 and	 Bartlett’s	 test	 of	
sphericity=7832.792(528)	 (p<.001),	
meaning	 suitable	 for	 factor	 analysis.	
The	 principle	 component	 analysis	 was	
performed	as	a	factor	analysis	according	
to	Varimax	method.	The	 results	 showed	
that	 two	 factors	 (emotion	 regulation,	
emotion	 utilization)	 satisfied	 Kaiser	
Criteria	 (eigenvalue	 >	 1.0),	 thereby	 33	
items	 satisfying	 each	 factor	 (emotion	
regulation:	20	items,	emotion	utilization:	
13	items)	were	selected.	The	items	were	
rated	by	using	Likert	5-point	scale,	being	
higher	score	indicating	higher	emotional	
intelligence.	 The	 reliability	 of	 the	
instrument	in	this	study	was	calculated	as	
Cronbach’s	α	=	.98	and	.96	for	emotion	
regulation	 and	 emotion	 utilization,	
respectively.

 c. Ego-resilience: The	 ego-resilience	 was	
measured	 by	 the	 instrument	 developed	 by	
Block3	and	modified	by	California	Personality	
Inventory	(CPI)	into	29	items.	The	items	were	
rated	by	Likert	5-point	scale	and	the	negative	
statements	 were	 conversed	 inversely,	 being	
higher	 score	 indicating	 higher	 ego-resilience.	
The	 reliability	of	 the	 instrument	 in	 this	 study	
was	calculated	as	Cronbach’s	α	=	.97.

ANALYSIS

The	 SPSS	 win24.0	 was	 used	 in	 analysis.	 The	
differences	 in	 general	 characteristics,	 and	 levels	 of	 life	
stress,	emotional	intelligence,	and	ego-resilience	between	
groups	 were	 analyzed	 by	 t-test,	 ANOVA,	 and	 Scheffé	
test	 and	 the	 correlations	 among	 life	 stress,	 emotional	
intelligence,	 and	 ego-resilience	 were	 determined	 by	
Pearson’s	correlation	coefficients.	The	regression	analysis	
was	performed	to	determine	the	effects	of	life	stress	and	
emotional	intelligence	on	self-intelligence	of	participant.	
Finally,	the	mediating	effect	proposed	by	Baron	&	Kenny1 
was	 analyzed	 to	 investigate	 the	 mediating	 effect	 of	
emotional	intelligence	on	relationship	between	life	stress	
and	 ego-resilience	 of	 participants.	 The	 Sobel	 test	 was	
performed	for	statistical	significance.

RESULT

 A. Frequency Analysis of Participants’ general 
Characteristics: The	 general	 characteristics	
of	 participants	 are	 shown	 in	 Table	 1.	 Most	 of	
participants	 were	 female	 (n=112;	 67.9%).	 The	
third	grade	students	(n=92;	55.8%)	were	less	than	
the	 fourth	 grade	 ones	 (n=73;	 44.2%).	The	most	
frequent	residences	type	was	self-boarding	(n=58;	
35.2%)	 and	 followed	 by	 living	 with	 parents	
(n=57;	34.4%)	dormitory	(n=42;	25.5%),	lodging	
(n=6;	 3.6%),	 and	 others	 (n=2;	 1.2%).	The	most	
frequent	 religion	was	no-religion	 (n=97;	58.5%)	
and	the	most	frequent	acquired	grades	were	3.0-
3.5	(n=57;	34.5%)	and	3.5-3.9	(n=57;	34.5%).

Table 1: General Characteristics of Participants
(N = 165)

Variable Categories Frequency 
(%)

Gender
Male 53(32.1%)
Female 112	(67.9%)
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Conted…

Grade
3rd	grade 92	(55.8%)
4th	grade 73	(44.2%)

Residence

Dormitory 42	(25.5%)
Lodging 6	(3.6%)

Self-Boarding 58	(35.2%)
Living	w/Parents 57	(34.5%)

Religion

Others 2(1.2%)
Christianity 45	(27.3%)
Buddhism 14	(8.5%)
Catholic 9	(5.5%)

No-Religion 97	(58.5%)

Acquired	Credit

Under	3.0 33	(20.0%)
3.0-3.5 57	(34.5%)
3.6-3.9 57	(34.5%)

Above	4.0 18	(10.9%)

 B. Differences in Life Stress, Emotional 
Intelligence, and Ego-resilience by General 
Characteristics: The	 differences	 in	 life	 stress,	

emotional	 intelligence,	 and	 ego-resilience	 by	
general	 characteristics	 were	 observed	 Table	 2.	
There	was	a	significant	difference	in	the	life	stress	
according	to	general	characteristics	of	the	subjects	
in	gender	(t	=	9.66,	p	=	.000)	and	acquired	credit	
(F	=	16.02,	p	=	.000).The	results	of	the	post	-	test	
showed	that	the	life	stress	was	significantly	higher	
than	the	subjects	whose	scores	were	less	than	3.0.	
The	 emotional	 intelligence	 according	 to	 general	
characteristics	 of	 the	 subjects	was	 significant	 in	
gender	(t	=	-5.13,	p	=	.000)	and	acquired	credit	(F	
=	7.50,	p	=	.000).The	post	-	test	results	showed	that	
the	subjects	with	score	of	‘4.0	points	or	more’	had	
significantly	 higher	 emotional	 intelligence	 than	
the	subjects	with	‘3.0	to	3.5	points’.	There	was	a	
significant	difference	in	ego-resilience	according	
to	 the	 general	 characteristics	 of	 the	 subjects	 in	
gender	 (t	=	 -5.71,	p	=	 .000)	 and	acquired	credit	
(F	=	6.989,	p	=	.000).	Post	analysis	showed	that	
ego	 -	 resilience	was	 significantly	 higher	 for	 the	
subjects	with	scores	of	‘4.0	or	higher’	than	those	
with	‘below	4.0’

Table 2: Differences in Life stress, Emotional intelligence, and Ego-resilience by general characteristics
(N = 165)

Va
ri

ab
le

C
at

eg
or

ie
s Life Stress Emotional Intelligence Ego-resilience

M
±S

D

t o
r 

F

p

sc
he

ffé

M
±S

D

t o
r 

F

p

sc
he

ffé

M
±S

D

t o
r 

F

p

sc
he

ffé

Gender
Male 2.65±.77

9.
66

.0
00 2.64±1.03

-5
.1
3

.0
00 2.79±1.13

-5
.7
1

.0
00

Female 1.76±.41 3.32±.64 3.63±.73

Grade
3rd	grade 2.04±.70

-.0
1

.9
89 3.12±.85

.3
9

.6
95 3.47±.98

1.
69

.0
93

4th	grade 2.04±.67 3.06±.84 3.22±.91

Residence

Dormitory 1.98±.69 3.21±.80 3.24±.74
Lodging 2.40±.75 2.82±1.10 2.93±1.09
Self-

Boarding 2.10±.72 3.04±.89 3.13±.87

Living	w/	
Parents 1.98±.64 3.09±.82 3.16±.80

Others 2.15±.91 3.29±.41 3.41±.58

Religion

Christianity 2.04±.72

.5
2

.6
65

3.08±.85

1.
02

.3
83

3.15±.83
Buddhism 1.83±.45 3.47±.71 3.59±.63
Catholic 2.05±.75 3.00±.97 3.03±.93

No-Religion 2.04±.68 3.05±.84 3.12±.81

Acquired	
Credit

Under	3.0a 2.54±.75

16
.0
2

.0
00

a>
b>
d>
c 2.73±.99

7.
50

.0
00

d>
c>
a>
b 2.78±.93

6.
98

.0
00

d>
c>
a>
b

3.0-3.5b 2.19±.67 2.89±.93 3.00±.92
3.6-3.9c 1.73±.51 3.37±.62 3.43±.60

Above	4.0d 1.65±.28 3.51±.20 3.52±.25
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 C. Correlation among Life Stress, Emotional 
Intelligence, and Ego-resilience: It	was	shown	that	
the	life	stress	had	statistically	significant	negative	
correlations	with	emotional	intelligence	and	ego-
resilience	and	that	the	emotional	intelligence	had	
statistically	 significant	 positive	 correlation	 with	
ego-resilience	Table	3.

 D. Mediating Effect of Emotional Intelligence 
on Relationship between Life Stress and Ego-
resilience: It	was	shown	that	the	life	stress	mediated	
partially	 the	 relationship	 between	 life	 stress	 and	
ego-resilience,	meaning	that	the	higher	life	stress	is	
correlated	with	higher	 emotional	 intelligence	 and	
ego-resilience	 and	 that	 the	 emotional	 intelligence	
increased	with	ego-resilience.	The	significance	of	
mediating	 effect	 was	 validated	 by	 Sobel’s	 Z-test	
and	 the	 value	were	 over	±1.96	of	 criterion	value	
(Sobel’s	T	Zab=–10.64873515,	p<.001),	indicating	

significance.	As	 shown	 in	 Table	 4,	 it	 shows	 the	
result	of	analysis	of	mediating	effect	of	emotional	
intelligence	on	the	relationship	between	life	stress	
and	ego-resilience	and	the	diagram	of	the	model	is	
presented	in	Figure	1.	In	the	first	step,	the	life	stress	
had	 statistically	 significant	 effects	 on	 emotional	
intelligence	 (β=-.73,	 p<.001),	 in	 the	 second	 step,	
the	 life	 stress	 also	 had	 statistically	 significant	
effects	 on	 ego-resilience	 (β=-.74,	 p<.001),	 and	
in	 the	 third	 step,	 the	 input	of	both	 life	 stress	and	
emotional	 intelligence	 as	 a	 mediating	 variable	
decreased	 significantly	 the	 life	 stress	 (β=-.16,	
p<.01),	 suggesting	 that	 the	 relationship	 between	
life	 stress	 and	 ego-resilience	 were	 mediated	
partially	by	emotional	 intelligence.	The	values	of	
R2,	 representing	 explanatory	 power,	 were	 53%,	
54%,	 and	 84%	 in	 first,	 second,	 and	 third	 stages,	
respectively.

Table 3: Correlation among Life Stress, Emotional Intelligence, and Ego-resilience

Life stress
Life stress

Emotional intelligence 
Sub-factor

Emotional 
intelligence Ego-resilience

Emotional 
regulation

Emotional 
application

1

Emotional	
intelligence	
Sub-factor

Emotional	regulation -.673*** 1

Emotion	application -.650*** .609*** 1

Emotional	intelligence -.738*** .922*** .868*** 1

Ego-resilience -.740*** .910*** .614*** .875*** 1

*p<.05,	**p<.01,	**p<.001

Table 4: Mediating Effect of Emotional Intelligence on Relationship between Life Stress and Ego-resilience 
(N = 165)

Step Model B SE β t R2 F

1st	Step
(Indep.Var.→Med.	Eff.)

Life	Stress→	Emotional	
Intelligence -.86 .14 -.73 -13.61*** .53 185.16***

2nd	Step
(Indep.Var.→Dep.Var.) Life	Stress	→	Ego-Resilience -1.03 .07 -.74 -14.03*** .54 196.97***

3rd	Step	(Indep.Var.,	
Med.Eff.→Dep.Var.)

Life	Stress	→	Emotional	
Intelligence	→	Ego-Resilience

-.22 .06 -.16 -3.54**
.84 426.82***

.93 .05 .79 17.26***

**p<.01,	***p<.001
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Figure 1: Mediating Effect Model of Emotional 
Intelligence in the Relationship between Life Stress 

and Ego Resilience

DISCUSSION

The	purpose	of	this	study	was	to	test	the	mediating	
effects	of	emotional	intelligence	on	relationship	between	
life	stress	and	ego-resilience	of	university	students.

The	 life	 stress	 of	 university	 students	 had	 negative	
correlations	 with	 emotional	 intelligence	 and	 ego-
resilience,	 consistent	with	 the	 results	 reported	by	Suh6 
and	Lee9	that	increase	in	life	stress	decreased	emotional	
intelligence	 and	 ego-resilience.	 It	 was	 shown	 that	
the	 emotional	 intelligence	 had	 significant	 positive	
correlation	 with	 ego-resilience	 and	 that	 the	 emotional	
intelligence	 as	 a	 mediating	 variable	 had	 direct	 effects	
on	 relationship	 between	 life	 stress	 and	 ego-resilience,	
being	similar	results	by	Yoo	&	Park5	that	the	emotional	
intelligence	 had	 no	 relation	 with	 life	 stress	 however	
had	 directs	 effects	 on	 academic	 stress	 of	 students	
from	 Medical	 Special	 Graduate	 School	 and	 Medical	
Department.	 These	 results	 also	 support	 partially	 the	
results	of	previous	study	that	the	emotional	intelligence	
and	ego-resilience	are	important	variable	in	dealing	with	
stress	positively	for	students15. 

It	 is	 considered	 that,	 based	 on	 results	 of	 this	
study,	 though	 the	 emotional	 intelligence,	 an	 internal	
characteristic	 of	 university	 students,	 is	 a	 determining	
factor	 for	 life	 stress	 and	 ego-resilience,	 the	 effects	
are	 not	 direct	 but	 indirect	 one,	 effecting	 on	 life	 stress	
through	 emotion	 regulation	 and	 emotion	 utilization	
that	 recognize	 and	 judge	 based	 on	 given	 situation.	 It	
needs,	 therefore,	 to	 establish	 educational	 background	
that	 develop	 and	provide	 continuously	 the	 educational	
program	 aiming	 to	 heighten	 university	 students’	
emotional	 intelligence	 that	 facilitate	 their	 positive	
outcomes	related	to	academic	and	carrier	problems.	This	
study,	 however,	 sampled	 students	majoring	 in	medical	
science	 and	 natural	 science,	 therefore,	 has	 limitation	
that	the	generalization	is	limited.	The	fact	that	the	only	

some	sub-factors	of	emotional	intelligence	were	tested	is	
another	limitation.	It	is	recommended	to	perform	further	
studies	including	development	of	detail	solution	or	effect	
analysis	 of	 educational	 program	 in	 order	 to	 improve	
emotional	intelligence,	ego-resilience,	and	other	factors	
that	affect	the	life	stress	of	university	students.

CONCLUSION AND RECOMMENDATION

This	 study	 confirmed	 the	 mediating	 effect	 of	
emotional	intelligence	on	relationship	life	stress	and	ego-
resilience	of	university	students	and,	by	investigating	the	
relationship	among	the	variables,	is	expected	to	inform	
fundamental	 data	 to	 develop	 educational	 program	 that	
improve	their	life.	The	conclusions	based	on	results	and	
discussion	 from	 the	 data	 collected	 from	 165	 students	
majoring	in	medical	science	and	natural	science	are	as	
follows:

First,	the	life	stress,	emotional	intelligence,	and	ego-
resilience	of	university	students	are	significantly	different	
by	 general	 characteristics	 such	 as	 acquired	 credit	 and	
gender.	Second,	the	life	stress	had	statistically	significant	
negative	 correlations	 with	 emotional	 intelligence	 and	
ego-resilience	 and	 the	 emotional	 intelligence	 had	
statistically	 significant	 positive	 correlation	 with	 ego-
resilience.	 Third,	 the	 life	 stress	mediated	 partially	 the	
relationship	 between	 life	 stress	 and	 ego-resilience,	
meaning	 that	 the	 higher	 life	 stress	 is	 correlated	 with	
higher	emotional	intelligence	and	ego-resilience	and	that	
the	emotional	intelligence	increased	with	ego-resilience.

The	limitation	of	this	study	and	recommendation	for	
future	studies	are	as	follows:

First,	 this	 study	 sampled	 only	 students	 majoring	
in	medical	 science	and	natural	 science	 in	 a	 small	 city,	
therefore,	the	studies	that	survey	determining	factors	of	
life	stress	and	ego-resilience	on	more	broad	regions	and	
majors.

Second,	a	replication	study	that	addresses	mediating	
variables	 affecting	 the	 life	 stress	 and	 ego-resilience	 of	
university	students	is	recommended.

Third,	The	studies	that		employ	behavior	variables	
other	 than	 cognitive	 and	 emotional	 ones	 that	 affect	
the	 life	 stress	 of	 university	 students	 are	 required	 and	
the	results	of	this	study	are	need	to	be	supported	more	
strongly	by	empirical	evidences	from	larger	samples.
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ABSTRACT

As	the	sharing	economy	has	been	activated	as	a	new	alternative	economy,	many	changes	are	being	made	
in	the	field	of	tourism.	Thus,	we	analyzed	the	characteristics	of	social	network	interactions	of	Twitter	using	
NodeXL	with	keywords	of	sharing	economy	business	 in	 the	field	of	 tourism.	It	was	found	that	 ‘Airbnb’	
and	‘Uber’	showed	the	most	active	interaction	on	Twitter	in	the	areas	of	accommodation	and	transportation	
among	P2P-based	sharing	economy	networks	associated	with	tourism,	respectively.	According	to	results	of	
the	analysis,	Airbnb	had	15,543	nodes	and	the	average	distance	between	users	was	3.87,	which	represented	
the	formation	of	smooth	interactions.	Uber	had	1,956	nodes	and	the	average	distance	between	users	was	
3.84.	It	was	somewhat	fragmented	in	comparison	with	Airbnb,	but	it	still	represented	the	formation	of	the	
smooth	interaction.	The	sharing	economy	in	the	field	of	tourism	is	revitalizing	the	tourism	industry	because	
it	provides	users	with	new	travel	experiences,	enhanced	convenience	and	cost	reduction.	In	the	future,	it	
is	required	to	resolve	some	issues	such	as	laws,	taxes,	safety	and	preemption	of	large	companies	in	order	
to	activate	the	sharing	economy	in	the	field	of	tourism.	Until	now,	we	are	focused	on	the	development	of	
sightseeing	spots	 for	 revitalizing	 the	 tourism	industry	and	 the	establishment	of	 infrastructure	 to	 increase	
tourism	convenience	facilities.	However,	it	is	more	necessary	to	make	efforts	to	seek	the	revitalization	of	the	
tourism	industry	at	levels	of	the	future-oriented	and	eco-friendly	sharing	economy.
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INTRODUCTION

In	 the	 economy	 previously	 led	 by	 companies	 and	
the	market,	the	sharing	economy	led	by	the	consumers	
is	being	expanded.	The	 sharing	economy	 that	 is	being	
evaluated	as	a	new	alternative	model	that	satisfies	social	
issues	 and	 consumers’	 desires	 is	 being	 combined	with	
ICT	and	social	network	to	be	activated	in	various	fields.

The	term	of	sharing	economy	was	first	used	by	the	
American	 jurist,	Lawrence	Lessig1 .	 It	was	divided	 into	
the	 traditional	 commercial	 economy	 that	 reacts	 to	 the	
money,	labor,	demand	and	supply,	and	sharing	economy	
based	 on	 collaborative	 consumption.	 The	 commercial	

economy	is	based	on	price	and	value	in	possession,	but	
sharing	economy	focuses	on	the	value	of	use	including	the	
use	of	tangible	&	intangible	resources.	Wosskow	defined	
sharing	economy	as	the	‘online	platform’	in	which	people	
can	 share	 asset,	 time,	 technology	 and	 resource,	 etc.,	
and	stated	 that	 instead	of	 income	and	saving,	 the	better	
experience	is	given	than	the	traditional	service2.

PwC	stated	that	the	market	scale	of	sharing	economy	
was	approximately	15	billion	dollars	 in	2013,	but	will	
increase	about	20	times	to	reach	335	billion	dollars	after	
10	years3.	Uber	is	one	of	the	main	transportation	business	
in	the	sharing	economy	since	it	was	established	in	2009.	
Its	corporate	value	in	the	standard	of	Dec.	2015	was	68	
billion	dollars	which	exceeded	GM	(52.9	billion	dollars)	
in	 just	 6	 years.	Tourism	&	 hotel	 business	Airbnb	 that	
was	established	in	2008	has	the	corporate	value	of	25.5	
billion	dollars,	and	had	grown	to	now	compete	with	the	
world’s	largest	hotel	chain,	Hilton	(27.6	billion	dollars).

With	 these	 changes,	 companies	 are	 developing	 and	
applying	 a	 new	 business	 model	 using	 the	 concept	 of	
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the	 sharing	 economy.	 It	 is	 the	 most	 active	 in	 the	 field	
of	 tourism.	Airbnb	sharing	accommodation	 is	a	 lodging	
company	that	shares	private	houses	around	the	world	with	
tourists,	 and	 becomes	 now	 a	 representative	 example	 in	
which	the	business	is	expanded	to	visitors	who	are	visiting	
for	 various	 purposes	 beyond	 sightseeing.	 Airbnb	 has	
created	a	new	sharing	economy	business	that	combines	IT	
with	off-line	hotel	business	which	traditionally	owns	and	
rents	accommodation.	Uber	has	developed	a	new	sharing	
economy	business	area	by	connecting	people	who	want	
to	move	 in	 the	 car-hailing	 form	and	business	 providers	
for	 transportation	 services	 via	 the	 P2P	 form.	With	 the	
spread	of	business	around	the	world,	the	business	area	has	
been	expanded	to	various	transportation	types	including	
bicycle,	 motorcycle,	 water	 taxi	 and	 various	 delivery	
purposes	including	food	delivery.

The	 sharing	 economy	 is	 expanding	 from	 offline	
to	 online	 as	 IT	 technology	 develops.	 Collaborative	
consumption	is	defined	as	the	activity	that	is	combined	
and	shared	is	expanded	in	a	social	network	community	
manner.	The	sharing	economy	is	combined	through	social	
networks,	 and	 the	 collaborative	 consumption	 which	
is	 shared	 and	 opening	 up	 is	 gradually	 increased	 with	
increasing	 the	 awareness	 of	 community,	 environment	
and	costs4.

It	provides	 tourists	with	convenient	 travel	services	
without	 restriction	 of	 space	 at	 affordable	 price.	 It	
is	 a	 great	 attraction	 to	 tourists.	 Cost	 reduction	 and	
accessibility	make	it	easier	and	more	convenient	for	more	
people	 to	 travel.	 When	 people	 book	 accommodation	
and	 transportation,	get	 information	from	a	 local	guide,	
and	have	a	local	meal	at	local	residents’	house	through	
applications,	it	does	not	only	give	economic	benefits,	but	
also	creates	new	experiences.

The	 sharing	 economy	 can	 help	 revitalize	 local	
tourism,	 because	 it	 can	 provide	 tourists	 with	 related	
services	 even	 in	 areas	where	 tourism	 facilities	 are	 not	
available.	 It	 does	 not	 only	 reduce	 the	 costs	 of	 trip,	
but	 it	 also	 helps	 tourists	 have	 a	 variety	 of	 local	 travel	
experiences.	 Such	 a	 trip	 can	 provide	 new	 experiences	
that	cannot	be	obtained	from	traditional	travel	package	
products	 made	 up	 of	 fixed	 sightseeing	 spots	 and	 can	
promote	diversity	and	revitalization	of	tourism	industry.

The	 sharing	 economy	 in	 the	 field	 of	 tourism	 is	
constantly	 active	 in	 accommodation,	 transportation,	
meals,	 and	 travel.	 Accommodation	 includes	 ‘Airbnb’	

for	short-term	rental	accommodation,	‘HomeAway’	for	
rental	accommodation	for	vacation,	and	‘Couchsurfing’	
for	 combination	 of	 accommodation	 and	 guide.	
Transportation	 includes	‘Uber’,	 ‘Lyft’	and	‘BlaBlaCar’	
in	 the	 form	of	 car	 sharing.	Meals	 include	 ‘VizEat’	 for	
sharing	 home	 foods,	 ‘EatWith’	 for	 home	 restaurants,	
and	 ‘BonAappetour’	 for	 local	 chef	 and	 cooking	 class	
for	tourists.	Travel	agency	service	include	‘Vavable’	and	
‘ToursByLocals’.

‘Airbnb’	 is	a	 representative	example	of	P2P-based	
sharing	 economy	 in	 the	 field	 of	 tourism.	 Airbnb	 is	
based	 on	 an	 online	 brokerage	 platform	 and	 connects	
worldwide	 tourist	 destinations	 with	 homestay	 in	 the	
city.	Airbnb	 acts	 as	 a	mediator	 between	providers	 and	
consumers	 and	 receives	 3%	 from	 the	 room	 providers	
and	 6	 ~	 12%	 from	 the	 users	 after	 the	 transaction	 is	
completed.	In	the	beginning,	young	tourists	started	using	
Airbnb	 but	 various	 types	 of	 tourists	 are	 now	 using	 it.	
As	Airbnb	 provides	 information,	 quality	 and	 safety	 of	
accommodations	in	order	to	secure	the	reliability	about	
accommodation	such	as	information,	quality	and	safety,	
it	 helps	 tourists	 identify	 information	 of	 providers	 and	
share	 their	 satisfaction	 through	 the	 social	 networks.	
Various	P2P	types	such	as	‘Uber’,	‘Land	share’,	‘Turo’	
and	 ‘Task	Rabbit’	 are	 spreading	 together	with	Airbnb.	
In	particular,	Turo	operates	a	car-sharing	platform	that	
lends	cars	of	ordinary	people	to	travelers.

In	Korea,	Seoul	has	enacted	the	‘Seoul	Metropolitan	
City	Sharing	Promotion	Ordinance’	in	order	to	activate	
the	 sharing	 economy	 in	 2013,	 and	 is	 promoting	 the	
‘Sharing	Seoul’	policy	through	the	Director	General	of	
Social	 Innovation	 Bureau	 under	 direct	 mayor	 control.	
Seoul	 Metropolitan	 city	 has	 designated	 63	 shared	
companies	 in	2015.	Among	 them,	five	companies	 (7.9	
%)	 and	 two	 companies	 (3.2	 %)	 are	 accommodations	
and	 tourism	 guide,	 respectively(http://sharehub.kr).	
For	 example,	 Kozaza	 is	 the	 accommodation	 platform	
in	 which	 tourists	 share	 all	 Hanok	 (Korean	 traditional	
houses)	 including	 Seoul	 Bokchon	 hanok	 and	 Jeonju	
hanok.	 BNB	Hero	 is	 operated	 in	 a	 manner	 similar	 to	
Airbnb	in	which	unused	rooms	are	shared	with	tourists.	
In	 this	 regard,	 the	 survey	 was	 conducted	 with	 1,000	
Seoul	citizens.	22.4	%	of	respondents	participated	in	the	
sharing	economy	related	to	tourism.	13.4	%	experienced	
the	 unused	 rooms	 for	 accommodation.	 5.3	%	 and	 3.7	
%	 used	 travel	 guide	 and	 travel	 goods,	 respectively.	
Satisfaction	was	over	63.3	%,	while	dissatisfaction	was	
only	5.0	%.	66.7	%	of	the	respondents	were	willing	to	
recommend	it	to	other	people5.
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Therefore,	this	study	will	focus	on	the	social	network	
to	 compare	 and	 analyze	 the	 main	 business	 keyword	
characteristics	 in	 the	 sharing	 economy	 of	 the	 field	 of	
tourism	such	as	accommodation	(space),	transportation,	
meals	and	travel,	and	to	verify	the	main	characteristics.	

MATERIALS AND METHODS ION

Data Collection:	 For	 the	 keyword	 on	 analyzing	 the	
social	 network	 related	 to	 the	 sharing	 economy	 in	 the	
tourism	field,	the	main	businesses	in	the	sharing	economy	
related	to	the	tourism	field	was	used	based	on	the	OECD	
report6.	Each	field	was	 accommodation	with	 ‘Airbnb’,	
‘HomeAway’,	 and	 ‘Couchsurfing’,	 transportation	 with	
‘Uber’,	‘Lyft’,	and	“BlaBlaCar’,	food	service	including	
‘VizEat’,	 ‘EatWith’,	 and	 ‘BonAppetour’,	 and	 travel	
agency	 such	 as	 ‘Vayable’	 and	 ‘ToursByLocals’.	As	 a	
result	of	using	the	relevant	keywords	to	analyze	18,000	
tweets,	 ‘Airbnb’	 and	 ‘Uber’	 that	 were	 most	 activated	
for	each	tourism	field	were	used	as	main	keywords,	and	
utilized	as	the	final	data	for	comparison	&	analysis.

Since	 P2P-based	 Airbnb	 was	 established	 in	 San	
Francisco,	 California	 in	 2008,	 Airbnb	 has	 utilized	 3	
million	hotels	in	65,000	cities	in	191	countries	in	2016.	
74	%	of	accommodations	are	located	outside	of	the	area	
where	the	hotels	are	concentrated.	91	%	of	users	have	the	
same	experience	as	 the	local	residents,	and	79	%	have	
visited	the	facilities	surrounding	the	accommodation.	In	
addition,	they	stay	2.1	times	as	long	as	ordinary	tourists	
in	 the	 sightseeing	 spots	 and	 spend	 twice	 as	 much	 as	
they	do.	 42	%	of	 users	 take	 consumption	 and	 tourism	
activities	in	the	area	of	accommodation7.

Uber	was	 founded	 in	San	Francisco,	California	 in	
2009	and	it	was	based	on	P2P.	Uber	provides	transportation	
services	based	on	mobile	applications.	Uber	service	has	
grown	rapidly	due	to	its	convenience	and	affordability.	
As	of	2016,	it	is	being	operated	in	632	cities	around	the	
world.	In	Los	Angeles	and	Qingdao	where	it	is	operated	
the	most	active,	about	1/4	of	all	vehicles	are	operated	as	
UberPOOL	service.	Key	services	of	Uber	include	Uber	
taxi,	UberPOOL	 in	 the	 form	of	 carpools,	 airport	 pick-
up	and	drop-off	services.	Recently,	the	service	has	been	
expanded	into	UberEATS	for	delivery	of	various	foods	
and	goods	delivery	services8.

Analysis Tool & Method:	 Social	 network	 analysis	 is	
expressing	user	as	a	node,	and	interaction	as	link	based	
on	the	network	theory	to	describe	the	network	form	of	
characteristics	and	patterns	between	users9.

In	 this	 study,	 social	 network	 analysis	 program	 of	
NodeXL	(Network	Overview	Discovery	Exploration	for	
Excel)	was	used	for	analysis	on	the	Twitter.	NodeXL	was	
developed	 by	 the	 Social	 Media	 Research	 Foundation	
through	 collaboration	 with	 universities,	 and	 it	 is	 a	
program	that	enables	analysis	through	Microsoft	Excel	
by	combining	in	add-in	form.	Social	network	data	such	
as	Twitter,	FLicker,	YouTube,	Facebook,	and	Wikipedia,	
etc.	are	analyzed	to	calculate	the	Matrics	and	Statistics.	
Key	analysis	criteria	are	network	density	that	can	identify	
the	 level	 of	 connection	 between	 nodes,	 inclusiveness	
that	 analyzes	 the	 link	 ratio	 in	 the	perspective	of	node,	
and	centrality,	etc.

Main	concepts	can	be	defined	as	follows.	Network	
density	 is	 referred	 to	 as	 the	 degree	 of	 connection	
between	nodes.	When	the	number	of	nodes	is	increased,	
the	density	is	increased	and	the	link	is	intimately	made	
without	being	shifted	to	one	side.	Inclusiveness	is	referred	
to	as	the	ratio	of	the	number	of	Linked	Nodes.	Centrality	
is	referred	to	as	the	indicator	representing	the	degree	to	
which	 a	 particular	 node	 is	 located	 at	 the	 center	 of	 the	
network.	A	node	which	can	play	an	important	role	can	
be	 identified.	Sub-indicators	 include	Degree	centrality,	
Closeness	centrality,	and	Betweenness	centrality10,11.

RESULTS AND DISCUSSION

‘Airbnb’ analysis result:	“Table	Ⅰ”	shows	the	Twitter	of	
the	keyword	‘Airbnb’,	24,409	tweets	were	derived,	and	
it	was	analyzed	into	15,543	Nodes	and	a	total	of	24,409	
links.	Unique	Links	value	was	17,606	to	show	that	there	
is	an	interaction	between	various	users.	The	maximum	
distance	between	users	was	14,	and	the	average	distance	
was	 3.87	 to	 form	 good	 interaction.	 Total	 Connected	
Components	were	5,600,	and	for	the	single	node	without	
connectivity,	 the	 component	 was	 4,195.	 The	 network	
graphic	is	shown	in	“Fig	1”.

Table I: Airbnb tweet analysis

Graph Metric Value
Nodes 15,453

Unique	Links 17,606
Links	With	Duplicates 6,803

Total	Links 24,409
Self-Loops 8,044

Reciprocated	Nodes	Pair	Ratio 0.032
Reciprocated	Link	Ratio 0.062
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Conted…

Connected	Components 5,600
Single-Node	Connected	Components 4,195
Maximum	Node	in	a	Connected	

Component 6,536

Maximum	Links	in	a	Connected	
Component 13,034

Maximum	Geodesic	Distance	
(Diameter) 14

Average	Geodesic	Distance 3.871

Fig. 1: Airbnb tweet graphic

‘Uber’ analysis result:	 “Table	 Ⅱ”	 shows	 the	 Twitter	
of	 the	 keyword	 ‘Uber’,	 2,417	 tweets	 were	 derived,	
and	 it	 was	 analyzed	 to	 have	 1,956	 nodes,	 and	 a	 total	
of	 2,417	 links.	 The	Unique	 Links	 value	was	 2,127	 to	
show	that	there	is	an	interaction	between	various	users.	
The	maximum	distance	between	users	was	13,	and	the	
average	 distance	 was	 3.84	 to	 have	 good	 interaction.	
Total	 Connected	 Components	 were	 736,	 and	 for	 the	
single	 node	 without	 connectivity,	 the	 component	 was	
491.	The	network	graphic	is	shown	in	“Fig	2”.

Table Ⅱ: Uber tweet analysis

Graph Metric Value
Nodes 1,956

Unique	Links 2,127
Links	With	Duplicates 290

Total	Links 2,417
Self-Loops 790

Reciprocated	Nodes	Pair	Ratio 0.013
Reciprocated	Link	Ratio 0.027
Connected	Components 736

Single-Node	Connected	Components 491
Maximum	Node	in	a	Connected	

Component
389

Conted…

Maximum	Links	in	a	Connected	
Component

772

Maximum	Geodesic	Distance	
(Diameter)

13

Average	Geodesic	Distance 3.842

Fig. 2: Uber tweet graphic

CONCLUSION

As	 a	 result	 of	 analyzing	 the	 social	 network	
characteristics	 of	 Twitter	 centrally	 of	 main	 business	
keywords	 in	 the	 tourism	 field	 related	 to	 sharing	
economy,	and	accommodation	service	 related	 ‘Airbnb’	
and	 transportation	 related	 ‘Uber’	 had	 the	 most	 active	
interaction	between	users.	Network	 scale	or	 activation	
was	higher	in	‘Airbnb’	than	‘Uber’,	and	active	interaction	
was	enabled	in	phased	circular	form.	On	the	other	hand,	
‘Uber’	showed	the	fragmented	spread	in	circular	form.

Even	though	it	wasn’t	reflected	in	the	analysis	result,	
the	sharing	economy	activated	throughout	tourism	field	
was	centralized	with	accommodation	and	transportation	
method,	 and	 food	 service	 and	 travel	 agency	were	 still	
not	 activated.	 In	 the	 circumstances	 of	 accommodation	
and	 transportation	 method	 businesses	 expanding	 to	
food	service	and	travel	agency,	Korea	 is	also	expected	
to	be	activated	in	sharing	economy	in	the	tourism	field	
centrally	of	accommodation	and	transportation	method.

The	 sharing	 economy	 in	 the	 field	 of	 tourism	 is	
revitalizing	 the	 tourism	 industry	 by	 providing	 tourists	
with	 new	 experiences,	 the	 convenience	 of	 travel,	
affordable	travel,	eco-friendly	tourism,	and	revitalizing	
the	local	economy.	Various	platforms	and	social	networks	
will	further	expand	the	sharing	economy	in	the	field	of	
tourism.	 However,	 the	model	 of	 the	 sharing	 economy	
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which	 has	 been	 transformed	 into	 various	 forms	 has	
produced	many	side	effects	at	the	same	time.	Legislation,	
taxes	 and	 management	 systems	 based	 on	 traditional	
industries	are	often	conflicting	with	the	sharing	economy.	
In	addition,	the	global	large	companies	such	as	‘Airbnb’	
and	‘Uber’	are	preoccupying	the	corresponding	sharing	
activities,	which	are	 the	problems	to	be	solved.	In	 this	
study,	we	analyzed	‘HomeAway’,	‘Couchsurfing’,	‘Lyft’,	
‘BlaBlaCar’,	 ‘Vayable’,	 and	 ‘ToursByLocals’,	 but	 the	
degree	 of	 activation	was	 too	 small	 to	 be	 compared	 to	
‘Airbnb’	and	‘Uber’.	This	situation	indicates	that	there	
is	little	room	for	small	businesses	with	various	types	to	
enter	 the	market	of	 the	sharing	economy	in	 the	future.	
Appropriate	institutional	systems	are	required,	because	
a	 large	 scale	 of	 a	 company	may	 eventually	 distort	 the	
purpose	of	the	sharing	economy.	

The	sharing	economy	policy	that	Seoul	metropolitan	
government	 is	attempting	can	make	 the	system	for	 the	
sharing	economy	and	seek	the	roles	of	local	government.	
Until	 now,	 we	 are	 focused	 on	 the	 development	 of	
sightseeing	 spots	 for	 revitalizing	 the	 tourism	 industry	
and	 the	 establishment	 of	 infrastructure	 to	 increase	
tourism	 convenience	 facilities.	 However,	 it	 is	 more	
necessary	 to	make	 efforts	 to	 seek	 the	 revitalization	 of	
the	tourism	industry	at	levels	of	the	future-oriented	and	
eco-friendly	sharing	economy.
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The Effect of Learner Question–Based Instruction; Based 
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ABSTRACT

This	 study	 has	 been	 attempted	 to	 investigate	 the	 effect	 of	 learner	 question-based	 instruction	 on	 nursing	
student’s	motivation	 and	 satisfaction.	 120	 nursing	 college	 students	were	 recruited	 through	 convenience	
sampling	in	B	University.	A	course	focused	on	learners’	questions	was	conducted	from	March	3,	2015	to	
June	14,	2015,	with	information	obtained	through	surveys	that	were	collected	a	week	before	the	start	of	the	
course	and	directly	after	the	end	of	the	15-week	course.	The	collected	112	data	were	analyzed	with	the	SPSS	
18.0.		All	learning	motivations	(t=-5.503,	p<=.001)	were	statistically	significant.	The	results	of	analyzing	the	
subcategories	constituting	learning	motivation	were	significant	differences	in	attention	(t=-5.731,	p<.001),	
relationship	 (t=-4.799,	p<.001),	confidence	(t=-2.476,	p=.015)	and	satisfaction	(t=-4.575,	p<.001).	There	
was	a	statistically	significant	difference	in	the	learning	satisfaction	(t=-160.480,	p<.001).	This	means	that	
the	subjects’	learning	motivation	and	satisfaction	are	higher	after	15	weeks	of	education.	There	was	a	highly	
positive	correlation	between	the	learning	motivation	and	satisfaction	(r=.406,	p<.001).	In	the	future,	it	 is	
necessary	to	apply	the	learner	question-based	instruction	in	all	the	subjects	as	well	as	the	major	curriculum	
of	the	nursing	field	to	induce	active.
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INTRODUCTION

In	 the	 21st	 century,	 with	 the	 advent	 of	 an	
information-based	 society,	 university	 education	 has	
introduced	social	changes	and	demands	according	to	the	
concepts	 of	 the	market	 economy,	 unlike	 the	 education	
of	 the	past,	 in	which	 the	development	of	new	 theories	
and	the	acquisition	of	knowledge	were	the	main	goals	of	
study.	The	university	education	of	today	focuses	on	the	
cultivation	of	abilities	such	as	the	creation	of	new	jobs	
and	entrepreneurship,	necessary	for	 living	a	successful	
life	 and	both	beyond	 the	 traditional	 skills	 and	 suitable	
for	 an	 evolving	 employment	 structure	 and	 changing	
socioeconomic	environment1,	2.

These	changes	are	accompanied	by	and	conceptually	
based	on	the	recent	trend	of	improved	courses	through	

which	learners	can	flexibly	reconfigure	new	concepts	on	
the	basis	of	 their	pre-existing	concepts	or	experience3;	
this	 practical	 approach	 allows	 for	 the	 promotion	 of	
mutual	 development	 of	 both	 the	 instructor	 and	 the	
learner4.	 The	 instructional	 technique	 of	 focusing	 on	
learner	 questions	 is	 a	 method	 of	 flexibly	 providing	
meaning	 and	 promoting	 active	 participation	 on	 the	
learner’s	 part,	 and	 encourages	 the	 learner	 to	 actively	
seek	to	understand	new	content	with	his/her	pre-existing	
knowledge	 and	 share	what	he/she	has	 learned	 through	
discussions	with	other	class	members5,	6.	These	types	of	
learner	 question-focused	 instructional	 methods,	 which	
originated	as	research	into	instructional	methods	on	how	
to	motivate	students	to	find	answers	to	their	questions	on	
their	own,	were	initially	developed	in	the	1970s.

As	 learner	 question-based	 instruction	 becomes	
a	 more	 widely	 known	 concept,	 interest	 in	 learner	
satisfaction	 is	 also	 expanding7,	 8.	 A	 review	 based	 on	
learner	 satisfaction	 not	 only	 provides	 the	 instructor	
with	 a	 sense	 of	 responsibility	 regarding	 the	 quality	 of	
education,	but	 is	 also	a	 representative	method	 through	
which	to	collect	information	on	the	educational	demands	
of	learners	by	means	of	a	progress	review	of	the	teaching	
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provided.	It	also	offers	a	means	to	improve	and	develop	
such	teaching	methods.

As	learner	motivation	and	the	academic	environment	
are	mutually	connected,	when	an	instructor	and	learner	
have	a	conversation,	the	learner’s	motivation	increases,	
and	this	also	affects	his/her	search	for	further	information	
as	 well	 as	 his/her	 learning	 satisfaction9.	 Analysis	 of	
reviews	of	student	satisfaction	does	partly	demonstrate	
that	an	intimate	relationship	between	the	instructor	and	
the	learner	influences	the	objective	and	systematic	review,	
but	the	results	are	used	to	improve	instructional	methods	
as	these	reviews	allow	for	the	effectiveness	and	stability	
of	 the	 means	 and	 process	 of	 reviewing	 instructional	
methods10.	Korea	has	continuously	conducted	 research	
on	 learner	 question-focused	 education	 since	 the	 late	
1980s,	 and	 continues	 to	 conduct	 student	 satisfaction	
surveys	 and	 reviews	 to	 obtain	 more	 accurate	 review	
information	 and	 specify	 different	 review	 methods,	
the	 analysis	of	 review	 information,	 and	 the	process	of	
interpreting	the	results	of	such	reviews.

In	Korea,	students	majoring	in	nursing	are	required	
to	 acquire	 a	 license	 granted	 through	 a	 national	 exam	
taken	after	they	graduate	in	order	to	seek	employment.	
As	such,	nursing	majors	focus	on	learning	the	curriculum	
required	by	the	national	exam	and	the	instructors	focus	
their	instructional	methods	on	providing	information	that	
is	relevant	to	this	national	exam.	In	addition,	a	learner’s	
questions	may	affect	the	delivery	of	information	during	
class,	and	many	instructors	request	that	such	questions	
are	asked	personally	after	the	course	period	in	order	to	
not	interfere	with	the	flow	of	the	course.	In	short,	arguing	
against	one’s	own	view,	a	necessary	process	in	obtaining	
more	 information,	 is	not	encouraged	in	nursing	major-
related	 courses,	 which	 are	 dependent	 on	 instruction-
focused	 education.	 Many	 studies	 are	 currently	 being	
conducted	in	the	educational	field	regarding	the	creation	
of	a	learner-focused	education	rather	than	an	instructor-
focused	education,	but	such	research	is	lacking	in	regard	
to	the	nursing	field.	The	present	study	was	conducted	with	
the	 intent	 to	 determine	 the	 effects	 of	 learner	 question-
focused	courses	on	the	learner’s	learning	motivation	and	
learning	satisfaction	during	a	required	major	course	for	
nursing	students	as	part	of	the	national	exam.

METHOD

Research design:	This	study	used	a	one	group	pre-test/
post-test	 design	 to	measure	 the	 effects	 of	 instructional	
methods	focused	on	learners’	questions.

Instruments:	This	 study	 used	motivational	 design	 for	
learning	and	performance,	developed	by	John	Keller	in	
1983	and	adapted	by	Song11,	to	investigate	the	effect	of	
learner	question-based	instruction	on	learner	motivation.	
The	 scale	 consisted	 of	 four	 sub-items	 (attention,	
relationship,	 confidence,	 and	 satisfaction)	 related	 to	
motivation	for	learning.	It	was	rated	on	a	five-point	scale	
and	a	higher	score	indicated	a	higher	degree	of	learning	
motivation.	The	Cronbach’s	α	was	0.737.

Shin12	in	2003	developed	for	cyber-college	students	
and	Yoo2	 modified	 them	 to	 measure	 their	 satisfaction	
with	learning	contents.	It	was	rated	on	a	five-point	scale	
and	a	higher	score	indicated	a	higher	degree	of	learning	
satisfaction.	The	Cronbach’s	α	was	0.904.

Sample and Data collection:	 A	 course	 focused	 on	
learners’	questions	was	conducted	from	March	3,	2015	
to	 June	 14,	 2015,	 with	 information	 obtained	 through	
surveys	that	were	collected	a	week	before	the	start	of	the	
course	and	directly	after	the	end	of	the	15-week	course.	
The	data	collection	process	is	shown	in	Table	1.

The	method	by	which	the	course	was	taught	during	
the	research	period	is	as	follows:

	 1.	Debate	 periods	 of	 20–30	 minutes	 out	 of	 the	
100	 minute	 course	 session	 period	 focused	 on	
the	 content	 that	 the	 students	 had	 learned	 in	 the	
previous	session,	with	new	material	taught	during	
the	remaining	70–80	minutes	of	the	period.

	 2.	Finding	 solutions	 to	 questions	 created	 during	
the	 debate	 process.	 Questions	 regarding	 the	
information	 attained	 through	 previous	 course	
sessions	 assisted	 the	 learners	 in	 remembering	
what	they	had	previously	learned.	

	 3.	The	professor	checked	the	questions	and	if	there	
were	any	questions	based	on	content	that	was	not	
covered	 during	 the	 course,	 the	 instructor	 would	
provide	feedback	in	the	next	course	period.

Table 1: The design of the study

Pre-test X1 Post-test
Learning	
motivation
Learning	
satisfaction

Lesson	with	student
generated	questions	

(1~15	weeks)

Learning	
motivation
Learning	
satisfaction

Data analysis:	The	collected	data	were	analyzed	with	
the	SPSS	18.0.	112	cases	were	used	in	the	analysis	of	data	
except	8	cases	that	responded	unfaithfully.	A	frequency	
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analysis	 was	 done	 for	 the	 general	 characteristics	 of	
the	 subjects.	 A	 frequency	 analysis	 was	 done	 for	 the	
general	characteristics	of	the	subjects.	Paired	t-test	was	
done	 to	 test	 for	 the	 effects	 of	 an	 educational	 program	
on	 learning	motivaton	 and	 learning	 satisfaction	before	
and	 after	 education.	 The	 internal	 consistency	 of	 the	
measuring	 tool	was	 ensured	with	Cronbach’s	 α,	 and	 a	
Pearson	correlation	coefficient	was	calculated	to	check	
the	 relationships	 between	 the	 learning	 motivaton	 and	
learning	satisfaction.

FINDINGS

General characteristics:	 The	 general	 characteristics	
were	presented	Table	2.	Among	the	sexes,	96.4%	of	the	
subjects	 are	 female,	 and	 Christianity	 is	 the	 largest	 in	
religion	 (58.0%),	 followed	 by	 non	 -	 religious	 (32.1%)	
and	catholic	(8.0%).	99.1%	of	them	preferred	the	review.

Table 2: General characteristics
(N = 112)

Characteristics Categories n (%)

Gender
Male 4	(3.6)
Female 108	(96.4)

Religion

Christian 65	(58.0)
Catholicism 9	(8.0)
Buddhism 2	(1.8)
None 36	(32.1)

Prepare	and	
review

Prepare 1	(0.9)
Review 111	(99.1)

Learning motivation and satisfaction of the 
subjects:	In	learning	motivation,	attention	is	needed	to	
concentrate	 a	 learner’s	 attention,	 a	 relationship	 allows	
the	 strengthening	 of	 internal	motivation	 in	 identifying	
what	 specific	 element	 of	 the	 course	 is	 valuable	 to	 the	
learner,	confidence	is	a	strategy	that	assists	in	the	success	
of	 the	 learner	under	his/her	control,	and	satisfaction	 is	
a	 strategy	 that	 helps	 cultivate	 a	 sense	 of	 desire	 in	 an	
individual	to	continue	to	learn	and	be	satisfied	with	his/
her	learning	experience.

Table	 3	 shows	 the	 analyzed	 level	 of	 the	 learning	
motivation	and	satisfaction	of	the	subjects.	All	learning	
motivations	 (t=-5.503,	 p<=.001)	 were	 statistically	
significant.	 The	 results	 of	 analyzing	 the	 subcategories	
constituting	 learning	 motivation	 were	 significant	
differences	in	attention	(t=-5.731,	p<.001),	relationship	

(t=-4.799,	 p<.001),	 confidence	 (t=-2.476,	 p=.015)	 and	
satisfaction	(t=-4.575,	p<.001).	There	was	a	statistically	
significant	 difference	 in	 the	 learning	 satisfaction	 (t=-
160.480,	p<.001).	This	means	that	the	subjects’	learning	
motivation	and	satisfaction	are	higher	after	15	weeks	of	
education.

Table 3: Learning motivation and satisfaction of the 
subjects

Variables
Pre-test Post-test

t p
M±SD M±SD

Learning	
motivation 3.33±0.22 3.52±0.35 -5.503 .000***

Attention 3.24±0.33 3.49±0.38 -5.731 .000***
Relationship 3.46±0.29 3.67±0.44 -4.799 .000***
Confidence 3.50±0.30 3.60±0.38 -2.476 .015*
Satisfaction 3.08±0.29 3.39±0.70 -4.575 .000***
Learning
satisfaction 3.11±0.47 4,10±0.49 -160.480 .000***

*	p<.05,		***	p<.001

Correlation between learning motivation and 
satisfaction:	 The	 correlation	 between	 the	 learning	
motivation	 and	 satisfaction	 in	 nursing	 students	 was	
analyzed	 in	Table	4.	The	 result	 showed	 that	 there	was	
a	 highly	 positive	 correlation	 between	 the	 learning	
motivation	and	satisfaction	(r=.406,	p<.001).	This	means	
that	higher	 learning	motivation	 in	 the	nursing	students	
increased	to	more	learning	satisfaction.

Table 4: Correlation of the learning motivation and 
satisfaction

Variables Learning 
motivation

Learning 
satisfaction

Learning	motivation 1
Learning	satisfaction .406*** 1

***p<.001

DISCUSSION
In	 college	 in	 Korea	 today,	 a	 course	 review	 is	

conducted	to	measure	the	satisfaction	of	students	and	the	
course	that	they	took	over	a	semester.	Although	there	are	
slight	differences	in	the	questions	that	are	included	within	
a	course	review	survey,	most	reviews	include	questions	
regarding	the	course	content,	instructional	method,	and	
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satisfaction	with	the	course	on	the	part	of	the	students.	
As	nursing	majors	are	specialized	and	require	a	major-
related	 license	 obtained	 through	 a	 national	 exam,	 the	
content	of	a	course	tends	to	be	determined	according	to	
the	curriculum	set	in	accordance	with	the	national	exam.	
As	such,	a	more	specialized	major	will	not	undergo	major	
changes	 regardless	 of	 socioeconomic	 changes,	 which	
leads	 to	 a	 focus	 mainly	 on	 instructional	 methods	 and	
learner	 satisfaction	 in	 any	 reviews	 of	 courses	 relevant	
to	the	major.

Academic	 motivation	 is	 a	 source	 of	 inspiration	
that	 impels	 the	 acquisition	of	 information,	knowledge,	
or	functions	that	allow	the	learner	to	practice	academic	
study,	 and	 it	 is	 one	 of	 the	 main	 elements	 enabling	
students	 to	 enjoy	 the	 learning	process	 and	be	 satisfied	
with	 the	 effects	 of	 learning	 as	well	 as	 the	 intensity	 of	
effort	 directed	 toward	 study13.	 Even	 if	 two	 learners	
have	 the	 same	 abilities,	 the	 reason	 why	 their	 results	
often	differ	is	because	results	are	heavily	influenced	by	
academic	motivation,	both	 in	 relation	 to	 study	process	
and	 to	 academic	progress.	 “Motivation”,	 as	 a	 concept,	
has	the	effect	of	impelling	a	human’s	actions	and	allows	
the	continuation	and	repetition	of	certain	behavior,	and	
is	also	decided	upon	by	the	nature	of	the	motivation	at	
play14.	 Creating	 an	 active	 participatory	 course	 is	 first	
dependent	on	the	learner	and	his/her	motivations.	In	the	
present	 study,	 it	was	 found	 that	having	students	create	
their	 own	 questions,	 as	 well	 as	 find	 answers	 to	 their	
own	 questions	 with	 their	 fellow	 students	 and	 explain	
their	 reasoning	 in	 a	 repetitive	 process	 allowed	 them	
to	 actively	 focus	on	 the	 course.	 In	 the	 initial	 phase	of	
the	 course,	 the	 participants,	who	were	 not	 used	 to	 the	
learner	question-focused	instructional	method,	struggled	
to	find	answers	to	their	questions	on	their	own	but	as	the	
course	progressed,	they	displayed	an	enhanced	ability	to	
quickly	find	the	necessary	answers.

Concentration,	 relationship,	 confidence,	 and	
satisfaction	 all	 showed	 a	 statistically	 meaningful	
increase	in	scores	after	the	tests	compared	to	the	scores	
before	the	tests.	Satisfaction	scores	showed	a	meaningful	
increase	 after	 the	 courses	 were	 taken.	 An	 interesting	
fact	to	note	is	that	the	foundational	factors	of	academic	
motivation	 (concentration,	 relationship,	 confidence,	
and	satisfaction)	all	showed	an	increase	in	scores	as	the	
course	 progressed.	 While	 we	 were	 unable	 to	 directly	
observe	the	motivations	that	allowed	or	caused	a	student	
to	work	 harder,	 or	 how	 the	 results	 changed	 according	

to	 how	 hard	 an	 individual	 worked	 in	 a	 social	 setting,	
our	findings	could	explain	actions	that	had	already	been	
displayed15.	The	increase	in	confidence	and	satisfaction	
was	a	result	of	an	enforced	sense	of	academic	motivation	
through	repetitive	learner	question-focused	courses.	

The	 main	 factors	 influencing	 learner	 satisfaction	
were	the	content	of	the	course,	the	instructional	method	
of	 the	 instructor,	 and	 the	mutual	 relationship	 between	
the	 instructor	and	the	 learner.	Creation	of	an	academic	
environment	 that	 increases	 the	 mutual	 benefit	 and	
participation	 of	 learners,	 the	 clarity	 with	 which	 the	
instructor	was	able	to	convey	his/her	ideas,	the	various	
explanations	 and	 exhibits	 used	 by	 the	 instructor,	 the	
employment	of	different	 resources	and	study	materials	
to	 enhance	understanding	of	 the	material,	 and	 indirect	
approaches	 to	 classroom	 control	 and	 management	 of	
non-academic	interferences,	as	well	as	the	promotion	of	
a	 flexible	 and	 knowledgeable	 participatory	method	 all	
have	direct	effects	on	learners	and	their	satisfaction	with	
courses5.	This	research	implemented	the	use	of	 learner	
question-focused	 instructional	methods	 to	 increase	 the	
course	satisfaction	of	learners.		

Learner	 question-based	 instructional	 methods	 not	
only	 allow	 the	 instructor	 and	 the	 learner	 to	 mutually	
benefit	 from	 the	 system,	 but	 also	 enable	 students	 to	
control	 any	 non-academic	 interference	 and	 promote	
flexible	and	systematic	study	of	their	required	courses.	
The	 results	 of	 the	 present	 study	 show	 a	 meaningful	
difference	in	the	course	satisfaction	of	the	participants	of	
this	study	before	and	after	taking	the	course.

CONCLUSION

The	 results	 of	 this	 study	 offer	 the	 possibility	 of	
implementing	 learner	 question-based	 courses	 in	 core	
major	 courses	 for	nursing.	 In	 future	 studies,	 there	 is	 a	
need	 to	 conduct	 research	on	other	 relevant	 subjects	 in	
addition	 to	 nursing-related	 core	 subjects	 in	 relation	 to	
promoting	 the	 active	 participation	 of	 students.	 The	
research	described	here	was	conducted	within	a	health	
college	with	 the	 participation	 of	 nursing.	As	 such,	 the	
results	 of	 this	 study	 cannot	 be	 generalized	 in	 regard	
to	 the	 entire	 medical	 field.	 It	 is	 recommended	 that	
future	 research	 on	 learner	 question-based	 courses	 and	
instructor-focused	 courses	 in	 relation	 to	 the	 entire	
medical	field	should	be	continued.
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Analysis of Asymmetric Pelvic Shift in the Overhead Squat 
Assessment of Patients with Chronic Low Back Pain
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ABSTRACT

This	study	on	asymmetric	pelvic	shift	identified	in	over-head	squat	recruited	48	adults	with	chronic	low	back	
pain.	The	malalignment	of	lumbopelvic	was	assessed	by	AP	stand	X-ray	and	the	results	showed	that	75	%(	
n=36)	of	participants	have	pelvic	level	difference	and	lumbar	scoliosis.	The		participants	were,	based	on	the	
results	of	X-ray	assessment,	classified	into	three	groups:	A	group		(neither	pelvic	level	difference	nor	lumbar 
scoliosis;	n=12),	B	group	(only	pelvic	level	difference;	n=17),	and	C	group	(only	lumbar scoliosis;	n=19)	
and	were	 assessed	on	 asymmetric	 pelvic	 shift	 during	over-head	 squat.	The	 asymmetric	 pelvic	 shift	was	
shown	to	have	significant	association	with	malalignment	of	lumbopelvic(P<0.001)	and	highest	in	C	group.	
The	differences	in	malalignment	of	Lumbopelvic	among	groups	were also	significant,	suggesting	that	the	
lumbar	scoliosis	has	more	effects	on	asymmetric	pelvic shift	during	squat.
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INTRODUCTION

The	 right	 posture	 and	 alignment	 are	 important	
in	 preventing	 musculoskeletal	 disorder.	 The	 focus	 in	
rehabilitation	exercise	 in	patients	with	musculoskeletal	
disease	was	on	improvement	in	range	of	motion	(ROM)	
and	 muscle	 strength	 in	 past,	 however	 on	 corrective	
exercise	 for	 body	 alignment	 recently.	 The	 assessment	
of	 individual	 body	 alignment	 is	 critical	 in	 planning	
rehabilitation	 exercise.	 The	 assessment	 is	 divided	
into	 static	 and	 dynamic	 ones.	 The	 wrong	 movements	
may	 cause	 imbalance	 in	 posture,	 in	 turn	 cause	 of	
musculoskeletal	system	disease.	Specifically,	the	wrong	
movement	pattern	results	in	muscle	imbalance	and	joint	
displacement,	leading	to	functional	disabilities	that	may	
be	 cause	 of	musculoskeletal	 disease.	These	 causations	
reconfirm	the	important	of	movement	assessment1,2.

The	 most	 published	 movement	 assessments	 are	
functional	 movement	 screening	 (FMS)	 and	 a	 method	
proposed	 by	 National	 Academy	 of	 Sports	 Medicine	
(NASM).	The	FMS	 is	 a	 screening	 tool	 to	differentiate	
injuries	by	converting	the	result	of	functional	assessment	
of	 overall	 body	movement	 into	 score3.	The	movement	
assessment	proposed	by	NASM	recommends	a	suitable	
strategy	by	providing	balance	of	each	assessed	muscle.	
The	 squat	 test,	 a	 whole	 body	 kinetic	 chain	 requiring	
composite	 body	 movement,	 is	 suitable	 for	 assessing	
general	 functional	 movement.	 Our	 daily	 life	 requires	
squat	 movement	 repeating	 sitting	 and	 standing	 to	
perform	various	 tasks4,	5.	The	squat,	weight	 training,	 is	
effective	 in	 developing	 lower	 limb	muscle	 and	widely	
used	by	athletes	as	well	 as	general	public6.	 	There	are	
various	 sequences	 in	 squat	 and	most	widely	 used	 one	
in	 movement	 test	 is	 the	 over-head	 squat	 that	 recruits	
entire	muscle	chain.	The	over-head	squat	test	contained	
in	 movement	 assessment	 was	 proposed	 by	 NASM	
measures	 at	 anterior,	 posterior,	 and	 lateral	 sides.	 The	
frontal	measurement	assesses	the	alignment	of	foot	and	
knees,	 lateral	 one	 for	 movement	 of	 sagittal	 plane	 of	
lumbo-pelvic-hip-complex	 (LPHC)	 and	 alignment	 of	
arm	and	upper	body,	and	posterior	one	for	feet	flatten,	
heel	raise,	and	asymmetric	pelvic	shift7.	The	test	results	
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identifies	over	 and	under	 active	muscles	 to	be	used	 in	
correction	 exercise	 for	 muscle	 balance	 and	 correct	
movement.

The	 patients	 with	 low	 back	 pain	 are	 increasing	
gradually	 due	 to	 sedentary	 life	 style	 and	 lack	 of	
exercise	of	modern	population.	The	lumbar	and	pelvic,	
especially,	have	biomechanical	relation	with	each	other,	
meaning	 that	 their	misalignment	has	close	relationship	
with	 low	 back	 pain8.	 The	 alignment	 and	 deformities	
of	spine	is	significant	element	in	low	back	pain.	While	
the	 normal	 alignment	 minimizes	 the	 pressure	 applied	
to	 joint	by	distributing	 load	 to	 joint	evenly	and	allows	
right	posture	by	preventing	tension	and	deformity	of	soft	
tissue,	the	wrong	alignment	is	related	to	low	back	pain9. 
The	movement	 of	 lower	 limb	 and	 alignment	 of	 ankle	
and	 knee	 related	 to	 injury	 are	 addressed	 in	 studies	 on	
squat	assessment10,	11.	However	the	studies	on	movement	
assessment	 in	 lumbar	 region	 and	 pelvic	 are	 limited.	
The	purpose	of	this	study	was,	therefore,	to	investigate	
the	 structural	problems	of	patients	with	 low	back	pain	
and	 their	 association	with	asymmetric	pelvic	 shift	 that	
indicated	in	over-head	squat	assessment	and	caused	by	
lumbar	scoliosis	and	pelvic	level	difference.

METHOD

Participants:	 The	 participants	 were	 48(male	 n=15,	
female	n=33)	patients	with	chronic	low	back	pain	with	
normal	ROM	in	knee	and	ankle

Equipment and Measurement:	A/P	stands	X-ray	exam	
were	 conducted	 to	 determine	 the	 pelvic	 level	 angle	
and	 lumbar	 scoliosis	 were	 measured	 on	 the	 images.	
The	 participants	were,	 based	 on	 the	 x-ray	 test	 results,	
assigned	to	three	groups:	A	group	(pelvic	level	angle	<	
2°,	lumbar	scoliosis	angle	<	10	°),	B	group	(pelvic	level	
angle	>	2	°,	lumbar	scoliosis	angle	<	10	°),	and	C	group	

(lumbar	scoliosis	angle	>	10	°	regardless	of	pelvic	level	
angle).	The	pelvic	angle	is	measured	as	a	slope	between	
maximum	level	of	right	and	left	iliac	crest,	and	Cobb’s	
angle	was	used	as	lumbar	scoliosis	angle.

Table	1	shows	average	pelvic	level	difference	angle	
and	lumbar	scoliosis	angle	of	A	and	B	groups	measured	
on	 x-ray	 images.	 The	 EXBODY	 posture	 analysis	
equipment	was	used	in	over-head	squat	to	ensure	precise	
measurement.	Each	participant	repeated	over-head	squat	
five	times	on	the	EXBODY	posture	analysis	equipment	
and	 final	 trial	was	 imaged.	A	marker	was	 attached	 on	
median	sacral	crest	to	represent	pelvic	center	and	stance	
center	 line	was	 defined	 as	 a	 bisector	 dividing	 equally	
a	 line	between	 two	markers	attached	 to	center	of	both	
heel.	 The	 length	 of	 asymmetric	 pelvic	 shit	 between	
pelvic	marker	and	stance	center	 line	was	measured	on	
images	from	rear	side	squat	(Figure	1).

Figure 1: Measurement of asymmetric Pelvic shift 
during Over-head squat

Table 1: Average Pelvic level angle and Lumbar Scoliosis angle

Age Height (cm) Weight (kg) pelvic level angles L-cobb’s angle
Group	B	(n=17) 38.65	±	13.63 162.41	±	9.12 60.88	±	9.94 3.41o ±	1.58
Group	C	(n=19) 40.79	±	17.15 165.26	±	7.82 61.68	±	10.79 15.48 o ±	11.75

RESULT

The	 results	 showed	 that	 participants	 without	 both	
pelvic	level	difference	and	lumbar	scoliosis,	with	pelvic	
level	difference,	and	with	lumbar	scoliosis	were	n	=	12,	

13,	19,	respectively.	Table	2	shows	average	measurement	
of	 asymmetric	 pelvic	 shift	 during	 over-head	 squat	
and	 the	value	was	highest	 in	C	group	and	 lowest	 in	A	
group	 (Figure	 2).	 Table	 3	 shows	 that	 the	 differences	
in	 asymmetric	 pelvic	 shift	 due	 to	 malalignment	 of	
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lumbopelvic	were	significant	in	both	case	of	three	groups	
(p<0.001)	and	two	(B,	C)	groups	(p<0.013).

Table 2: Average Asymmetric Pelvic shift by Groups

Group (n = 48) Mean ± SD F-value P- value
Group	A	(n	=	12) 0.50	±	0.72

7.786 0.001**
Group	B	(n	=	17) 0.91	±	0.83
Group	C	(n	=	19) 1.86	±	1.30

Total 1.29	±	1.15
**P<0.01,	Unit:	cm

Table 3: Comparison between B and C groups

Group M ± SD T-value P-value
Group	B	(n=17) 0.91	±	0.83

-2.632 0.013*
Group	C	(n=19) 1.86	±	1.30

*P<0.05,	Unit:	cm

Unit: cm
Figure 2: Average asymmetric pelvic shift by groups

DISCUSSION

The	lumbo-pelvic	complex	is	very	important	because	
main	muscles	in	spine	and	lower	limb	muscles	origin	and	

insertion	on	pelvic	and	transfer	powers	to	upper	and	lower	
limbs	by	and	has	effects	on	body	alignments9.	In	chronic	
lower	 back	 patient	 particularly,	 an	 imbalance	 may	 be	
developed	which	 influence	 pelvic	malalignment13.	The	
pelvic	malalignment	may	be	a	cause	of	low	back	pain	and	
spinal	disease	via	lumbar14.	This	means	that	the	lumbar	
and	pelvic	should	not	be	regard	as	separate	structures	but	
as	single	one.	The	pelvic	malalignment	may	be	a	cause	
of	 pain	 in	musculoskeletal	 system	 by	 inducing	wrong	
posture	 in	daily	 life15.	The	higher	 spinal	malalignment	
requires	 more	 muscle	 activities	 as	 a	 compensation	
to	 maintain	 posture,	 leading	 to	 more	 consumption	 of	
energy	 and	 resultant	 pain	 or	 disability16.	 The	 body	
malalignment	 may	 become	 chronic	 through	 a	 vicious	
cycle	 by	 the	 induced	wrong	movement	 and	 accelerate	
joint	degeneration.	In	this	study,	36	participants	(75%)	
from	48	ones	were	shown	to	have	imbalance	in	lumbo-
pelvic	 complex	 despite	 the	 applied	 criteria	 were	 only	
pelvic	 level	 difference	 and	 lumbar	 scoliosis	 without	
applying	pelvic	rotation	and	sagittal	plane	displacement.	
The	imbalance	in	lumbo-pelvic	complex	was	also	shown	
to	 have	 significant	 association	with	 asymmetric	 pelvic	
shift	during	over-head	squat	(p<0.001).

The	 increase	 in	 importance	 of	 correction	 exercise	
made	the	movement	assessment	to	be	a	significant	issue,	
apart	 from	 static	 posture	 assessment.	 Many	 studies	
on	 various	 strategies	 and	 techniques	 to	 correct	 wrong	
movement	pattern	are	underway.	The	influencing	factors	
of	imbalance	of	LPHC	is	complex	relationships	among	
various	joints	such	as	ankle,	knee,	and	hip,	however,	the	
muscle	imbalance	presented	by	NASM	is	almost	related	
to	 muscles	 on	 hip	 joint	 and	 lower	 limb.	 The	 muscle	
imbalance,	especially,	related	to	asymmetric	pelvic	shift	
is	presented	just	as	a	functional-anatomic	assessment	on	
frontal	plane	(Table	4).

Table 4: NASM summary of LPHC overhead squat movement compensations

Compensation Potential Overactive Muscles Potential Underactive Muscles Potential Injuries

Asymmetrical 
weight shift

Adductor	complex,	TFL,(on	the	
side	of	the	shift)

Gastrocnemius/Soleus,	piriformis.	
Biceps	femoris,	gluteus	medius	

(on	side	opposite	of	shift)

Gluteus	medius(on	side	of	shift),	
Anterior	tibialis,	Adductor	
complex(on	side	opposite	of	

shift)

Hamstring	complex,	
quadriceps,	and	groin	
strain	,	Low	back	pain,	
Sacroiliac	joint	pain

The	 wrong	 movement	 pattern	 occurs	 because	 of	
imbalance	in	couple	force	caused	by	interaction	among	
muscles,	 meaning	 there	 may	 be	 other	 causes.	 The	
asymmetric	 pelvic	 shift	 is	 a	 2D	 movement	 therefore	

the	 3D	 analysis	 of	 the	 shift	 is	 limited.	 The	 pelvic	
torsion	 and	 spinal	 malalignment	 may	 occur	 at	 three	
planes	 simultaneously.	 The	 results	 showed	 that	 the	
malalignment	of	lumbopevic	has	close	relationship	with	
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asymmetric	 pelvic	 shift	 during	 squat.	The	 asymmetric	
rotation	of	ilium	may	be	a	cause	of	pelvic	level	difference.	
Therefore,	 other	 factors	 other	 than	 asymmetric	 pelvic	
shift	 on	 frontal	 plane	 need	 to	 be	 considered	 the	
assessment	of	muscle	imbalance.

The	 result	 of	 this	 study	 shows	 that	 the	 pelvic	 level	
difference	and	lumbar	scoliosis	may	be	influencing	factors	
in	asymmetric	pelvic	 shift	during	squat	exercise.	For	 the	
asymmetric	 pelvic	 shit	 to	 be	 assessed,	 the	 pelvic	 level	
difference	 and	 lumbar	 scoliosis	 need	 to	 be	 measured	 in	
squat	assessment	and	muscle	 imbalance	 that	 is	 related	 to	
two	factors	needs	to	be	corrected	through	exercise.	It	is	also	
recommended	to	assess	3D	movement	and	further	studies	
on	the	correction	method	of	muscle	imbalance	in	LPHC.

CONCLUSION

The	 malalignment	 in	 lumbopelvic	 occurred	 in	 36	
patients	 (75%)	 among	 48	 participants	 with	 chronic	
low	back	pain,	 the	malalignment	 in	 lumbar	and	pelvic	
measured	 in	 static	 posture	 was	 shown	 to	 have	 close	
relationship	with	 asymmetric	 pelvic	 shift	 during	 over-
head	 squat.	 The	 lumbar	 scoliosis	 was	 shown	 to	 have	
stronger	effects	on	asymmetric	pelvic	shift	compared	to	
pelvic	 level	 difference.	The	 results	 are	 summarized	 as	
follows:

	 1.	The	 asymmetric	 pelvic	 shift	 has	 significant	
difference	 with	 malalignment	 of	 lumbopelvic	
during	 over-head	 squat	 in	 patients	 with	 chronic	
low	back	pain.

	 2.	The	 asymmetric	 pelvic	 shift	 is	 higher	 in	 group	
with	 lumbar	 scoliosis	 (group	 C)	 compared	 to	
group	 with	 pelvic	 level	 difference	 (group	 B)	
during	 over-head	 squat	 in	 patients	 with	 chronic	
low	back	pain.

This	study	demonstrated	that	the	asymmetric	pelvic	
shift	during	over-head	squat	assessment	has	relationship	
with	 malalignment	 in	 lumbar	 and	 pelvic.	 For	 the	
asymmetric	pelvic	shift	to	be	assessed,	the	pelvic	level	
difference	and	lumbar	scoliosis	need	to	be	measured	in	
squat	 assessment	 and	 corrective	 exercise	 for	 patients	
with	 asymmetric	 pelvic	 shift	 should	 be	 planned	 with	
more	various	perspectives.
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ABSTRACT

This	study	was	conducted	to	analyze	the	perception	of	multicultural	families	in	college	students.	The	data	
was	collected	from	287	college	students	by	structural	questionnaire.	Data	were	analyzed	using	SPSS	22.	
To	analyze	the	differences	in	the	perception	of	multicultural	families	according	to	the	general	characteristics	
of	the	subjects	used	t-test	and	ANOVA	were	done.	To	analyze	the	differences	in	the	perception	of	multicultural	
families	between	nursing	college	students	and	non-nursing	college	students	was	used	t-test.	The	result	showed	
that there	was	a	significant	difference	in	the	interest	to	foreign	culture	(x2=8.690,	p=.003)	and	experience	living	
on	abroad	(x2=4.325,	p=.038)	of	nursing	college	students	and	non-nursing	college	students.	And	there	was	the	
multicultural	perception	of	nursing	college	students	and	non-nursing	college	students	(t	=	3.047,	p	=	.002),	
nursing	students	showed	a	high	degree	of	multicultural	perception	than	non-nursing	student.	Therefore	it	is	
necessary	to	develop	a	voluntary	service	program	for	multicultural	families	and	to	provide	an	opportunity	to	
understand	and	embrace	multicultural	families.
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INTRODUCTION

In	accordance	with	 trends	 in	globalization	such	as	
increases	in	international	material	and	human	exchange;	
the	 spread	 of	 information	 due	 to	 developing	 Internet	
technology;	 and	domestic	 and	 international	 population	
movement,	 South	 Korea	 has	 been	 undergoing	 rapid	
change	into	a	multicultural	country.	Originally	a	nation	
state,	South	Korea	is	taking	the	shape	of	a	multicultural	
society	 following	 the	 influx	 of	 foreign	 workers	 and	
individuals	 immigrating	 as	 a	 result	 of	 international	
marriages.	 By	 the	 end	 of	 June	 2016,	 the	 number	 of	
foreigners	 residing	 in	 South	 Korea	 was	 recorded	 as	
2,001,828	 persons,	 exceeding	 two	 million	 for	 the	
first	 time.	This	 count	 corresponds	 to	3.9%	of	 the	 total	
population	in	South	Korea.	Having	reached	one	million	
in	2007,	the	number	of	foreign	residents	in	South	Korea	
surpassed	 two	million	 in	 just	 nine	 years.	 If	 this	 trend	
continues,	 the	number	of	foreign	nationals	will	exceed	
three	million	in	the	next	five	years,	accounting	for	5.8%	
of	the	total	population1.

As	 the	 number	 of	 foreign	 residents	 increases,	 so	
does	 the	 number	 of	 patients	 from	 different	 cultural	
backgrounds.	 Thus,	 domestic	 nurses	 are	 increasingly	
required	to	develop	an	understanding	of	individuals	from	
diverse	cultural	and	social	backgrounds.	Specifically,	the	
ability	to	deliver	individualized	nursing	care	according	to	
a	patient’s	respective	cultural	background	is	necessary2. 
Nursing	 college	 students	 expected	 to	 care	 for	 patients	
from	various	cultures	should	therefore	discard	prejudices	
against	individuals	of	specific	races	or	ethnic	origins.	To	
accommodate	 and	 nurse	 foreign	 residents	 as	members	
of	 our	 society,	 thorough	 preparation	 in	 accepting	 and	
understanding	multicultural	societies	is	required	3.

Globalization	 has	 increased	 the	 opportunity	 for	
nurses	 to	 treat	 members	 of	 multicultural	 families.	
However,	 marriage	 immigrants	 in	 multicultural	
families	experience	various	difficulties	in	using	medical	
services.	With	 low	 treatment	 rates	 for	 chronic	 illness,	
marriage	 immigrants	 fail	 to	 receive	 substantial	 health	
coverage4.	 In	 such	 harsh	 conditions,	 nurses	 serve	 as	
medical	practitioners	who	 reach	out	 to	 the	patient	 and	
respective	family	members,	and	identify	their	problems	
in	 a	 sensitive	 manner.	 However,	 cultural	 prejudices	
against	a	patient	from	a	multicultural	family	may	cause	
the	 patient	 to	 perceive	 discrimination,	 resulting	 in	
obstacles	 not	 only	 in	 human	 relations,	 but	 also	 in	 the	
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use	 of	 medical	 services.	 Furthermore,	 such	 obstacles	
can	become	 factors	 that	 ultimately	 threaten	 a	patient’s	
health.	Today,	negative	relations	between	medical	staff	
and	 patients	 from	 multicultural	 families,	 as	 well	 as	
prejudice	and	discrimination	against	the	culture	of	these	
patients,	impede	their	use	of	medical	services.	In	cases	
of	 discrimination	 on	 the	 basis	 of	 cultural	 prejudices,	
nurses	can	negatively	affect	the	health	of	patients5

Taking	 up	 the	 role	 of	 counselors,	 educators,	 and	
advocates,	 nurses	 have	 the	 responsibility	 to	 assist	
multicultural	 family	 members	 to	 accurately	 express	
their	nursing	needs,	and	to	help	them	efficiently	utilize	
healthcare.

In	 recent	 years,	 the	 number	 of	 foreign	 patients	
has	 also	 increased	 in	 medical	 institutions.	 To	 provide	
optimal	 nursing	 care	 for	 patients	 of	 various	 social	
and	 cultural	 backgrounds,	 it	 is	 necessary	 to	 develop	
an	 understanding	 of	 various	 cultures.	 Comparing	 the	
perceptions	 of	 multiple	 cultures	 between	 students	
from	nursing	colleges	and	general	colleges,	the	present	
study	 attempted	 to	 provide	 foundational	 data	 on	 the	
development	 of	 multicultural	 education	 programs	 in	
nursing	curriculums	so	as	to	provide	a	positive	awareness	
of	multiculturalism.

METHOD

Research Design: This	study	was	conducted	to	analyze	the	
perception	of	multicultural	families	in	college	students.

Sample and Data Collection:	The	purpose	of	this	study,	
voluntary	participation,	and	confidentiality	were	explained	
to	each	of	the	subjects	who	were	undergraduate	students	
in	B	universities	where	 located	 in	Cheonan	who	agreed	
to	 participate	 in	 this	 study.	A	 questionnaire	 survey	was	
conducted	on	300	undergraduate	students	from	November	
to	December,	2016.	Excluding	13	questionnaires	in	which	
the	responses	were	unclear	or	missing,	287	questionnaires	
were	used	as	the	research	data.

Instruments: The	 instrument	 for	 the	 perception	 of	
multicultural	families	developed	by	Park6	was	revised	and	
compensated,	and	then	used	in	this	study	after	undergoing	
verification	 by	 two	 professors	 in	 the	 department	 of	
nursing.	 The	 perception	 was	 rated	 on	 a	 four-point	 scale	
from	one	point	representing	“very	negative”	to	four	points	
representing	“very	positive”,	and	a	higher	score	indicated	a	
higher	degree	of	perception	of	multicultural	families.	The	
Cronbach’s	α	was	0.897.

DATA ANALYSIS

The	collected	data	were	analyzed	with	the	SPSS	22.0	
software	program.	The	frequencies	and	percentages	of	the	
general	characteristics	of	the	subjects	were	calculated,	and	
to	analyze	the	differences	in	the	perception	of	multicultural	
families	 according	 to	 the	 general	 characteristics	 of	 the	
subjects,	 t-test	 and	 ANOVA	 were	 done.	 To	 analyze	 the	
differences	 in	 the	 perception	 of	 multicultural	 families 
between	nursing	college	students	and	non-nursing	college	
students	was	used	t-test.

FINDINGS

Subjects’ general characteristics:	 Table	 1	 presents	 the	
subjects’	 general	 characteristics.	The	 percentage	 of	male	
undergraduate	 students	 was	 13.6%,	 and	 that	 of	 female	
college	students	was	81.6%.	In	terms	of	grade,	33.3%	of	
the	subjects	were	sophpmore	and	25.4%	were	senior	and	
25.2%	were	 freshman.	With	 regard	 to	 the	 religion	of	 the	
subjects,	50.5%	of	the	subjects	had	no	religion;	38.0%	of	
the	 subjects	 were	 Christians;	 8.7%	 of	 the	 subjects	 were	
Catholics,	 and	 2.8%	 of	 the	 subjects	 were	 Buddhists.	
Concerning	the	residential	district	of	the	subjects,	42.9%	of	
the	subjects	have	lived	in	city;	41.5%	of	the	subjects	lived	
in	town	and	15.7%	of	the	subjects	lived	in	rural	areas.

Table 1: General characteristics of the subjects
N = 287

Characteristics Categories N %

Gender
Male 39 13.6
Female 248 86.4

Grade

Freshman 	72 25.2	
Sophomore 95 33.3	
Junior 47 16.4	
Senior 73 25.4	

Religion

Christians 109 38.0
Catholics 25 8.7
Buddhists  8 2.8
No	religion 145 50.5

Residential	
district

City 123 42.9
Town 119 41.5
Rural 45 15.7

Experience of multicultural families between nursing 
college students and non-nursing college students: As 
shown	in	table	2,	there	was	a	significant	difference	in	the	
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interest	to	foreign	culture	(x2=8.690,	p=.003)	and	experience	living	on	abroad	(x2=4.325,	p=.038)	of	nursing	college	
students	and	non-nursing	college	students.	Nursing	college	students	showed	a	higher	degree	of	interest	to	foreign	
culture	and	experience	living	abroad	than	non-nursing	college	student.

Table 2: Experience of multicultural families between nursing college students and non-nursing college students

Characteristics n (%) n (%) x2 (p)
Multiculturalism	family	members
(Family,	friends	and	relatives)

Yes 18	(9.8) 23	(11.8)
.397	(.528)

No 166	(90.2) 172	(88.2)
Multiculturalism	family		members

(Neighborhood)
Yes 22	(12.0) 35	(17.9)

2.660	(.103)
No 162	(88.0) 160	(82.1)

Experiences	of	multicultural	
education	courses	and		programs

Yes 48	(26.1) 51	(26.2)
.000	(.988)

No 136	(73.9) 144	(73.8)
Experiences	of	multicultural	

outreach
Yes 36	(19.6) 30	(15.4)

1.150	(.283)
No 148	(80.4) 165	(84.6)

Interest	to	foreign	culture
Yes 156	(84.8) 141	(72.3)

8.690	(.003)**
No 28	(15.2) 54	(27.7)

Experience	overseas	travel
Yes 110	(59.8) 107	(54.9)

.993	(.334)
No 74	(40.2) 88	(45.1)

Experience	living	on	abroad
Yes 17	(9.2) 32	(16.4)

4.325	(.038)*
No 167	(90.8) 163	(83.6)

Difference in the perception of multicultural families 
according to general characteristics:	Table	3	presents	
difference	 in	 the	 perception	 of	 multicultural	 families	
according	to	general	characteristics.	But	 there	were	no	
significant	difference	in	 the	perception	of	multicultural	
families	 according	 to	 the	 gender,	 grade,	 religion	 and	
residential	district.

Table 3: Differences in the perception of 
multicultural families according to general 

characteristics
(N = 287)

Characteristic Categories M ± SD t or F (p)

Gender
Male 2.50	±	.36 -.077	

(.939)Female 2.51	±	.32

Grade

Freshman 2.52	±	.33
.334	
(.801)

Sophomore 2.47	±	.37
Junior 2.52	±	.31
Senior 2.50	±	.35

Religion

Christians 2.55	±	.34
2.010	
(.113)

Catholics 2.54	±	.28
Buddhists 2.38	±	.36
No	religion 2.48	±	.33

Conted…

Residential	
district

City 2.52	±	.35	
.087	
(.087)Town 2.51	±	.32	

Rural 2.50	±	.33	

Difference of multicultural families between 
nursing college students and non-nursing college 
students:	As	 shown	 in	 table	 4,	 the	 result	 showed	 that	
there	was	 a	 significant	 difference	 in	 the	 perception	 of	
multicultural	families	between	nursing	college	students	
and	 non-nursing	 college	 students	 (t=3.047,	 p=.002).	
Nursing	college	students	showed	a	higher	degree	of	the	
perception	 of	 multicultural	 families	 than	 non-nursing	
college	students.

Table 4: Difference of multicultural families between 
nursing college students and non-nursing college 

students

Classification Mean Standard 
Deviation t (p)

Nursing	college	
students 2.68	 .41

3.047	
(.002)Non-nursing	

college	students 2.32 .42
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Comparison	of	the	degree	of	multicultural	awareness	
between	 students	 from	 nursing	 colleges	 and	 general	
colleges	 revealed	 a	 statistically	 significant	 difference	
between	the	two	groups.	Similar	to	the	results	of	Kim11,	
the	present	study	showed	that	the	degree	of	multicultural	
awareness	is	higher	with	increased	contact	with	foreign	
cultures.	

The	 results	 of	 this	 study	 confirmed	 that	 nursing	
college	 students	 and	 general	 college	 students	 have	
differences	 in	multicultural	 awareness.	While	 students	
from	general	universities	had	more	experiences	regarding	
foreign	cultures,	students	from	nursing	colleges	showed	
higher	 levels	 of	multicultural	 awareness.	Both	nursing	
college	 students	 and	 general	 college	 students	 showed	
a	 lack	of	multiculturalism	education.	 It	 is	necessary	 to	
develop	 an	 effective	 educational	 program	 to	 establish	
and	 improve	 understanding	 of	 multiculturalism	 in	
college	students.	In	addition,	it	is	necessary	to	develop	
opportunities	 for	 students	 to	 closely	 interact	 and	
maintain	 contact	 with	 foreigners	 through	 after-school	
programs	 including	 multicultural	 family	 volunteering.	
Through	 such	 programs,	 nursing	 students	 can	 learn	
to	 accept	 and	 experience	 foreign	 cultures	 in	 the	 local	
community.	 In	 particular,	 it	 is	 necessary	 to	 develop	 a	
program	that	will	allow	students	 to	experience	various	
cultures,	 raise	 positive	 awareness	 of	 multiculturalism,	
and	allow	practical	application	of	such	knowledge	and	
understanding.

CONCLUSION

Because	 the	 studies	 were	 conducted	 on	 a	 select	
population	 of	 students	 from	 nursing	 colleges	 and	
general	 colleges,	 the	 results	 may	 not	 apply	 to	 all	
nursing	college	and	general	college	student	populations.	
Further	research	will	be	required	in	the	development	of	
educational	programs	 for	nursing	 students	 and	general	
college	students.	Research	into	the	subject	will	need	to	
take	into	account	not	only	differences	between	nursing	
college	 students	 and	general	 college	 students,	but	 also	
differences	 in	 sociocultural	 backgrounds,	 using	 the	
necessary	research	methods	and	tools.
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Source of Funding:	Baekseok	University	(2018)
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DISCUSSION

With	 an	 increasing	 number	 of	 foreign	 residents,	
South	 Korea	 is	 becoming	 a	 multicultural	 society.	 In	
adapting	to	altered	living	environments,	foreign	residents	
have	 been	 seeking	 medical	 services	 at	 increasing	
rates	 owing	 to	 various	 health	 issues	 associated	 with	
poor	 working	 environments,	 pregnancy,	 childbirth,	
children’s	 illnesses,	 and	 others7.	 Therefore,	 situations	
in	 which	 nurses	 are	 providing	 care	 for	 multicultural	
patients	have	increased.	Correspondingly,	the	provision	
of	 culturally	 inconsistent	 nursing	 care	 as	 the	 result	 of	
a	 lack	 of	 preparation	 or	 understanding	 of	 a	 different	
culture	may	pose	health	 risks	 to	multicultural	patient8. 
In	 order	 to	 practice	 nursing	 in	 accordance	 with	 the	
specific	needs	of	these	patients,	a	detailed	understanding	
of	their	particular	concerns	is	essential.	This	study	thus	
examined	 the	 general	 perceptions	 and	 experiences	
regarding	 multiculturalism	 among	 students	 of	 nursing	
colleges	and	general	colleges,	and	compared	the	degree	
of	 multicultural	 awareness	 between	 the	 two	 student	
groups.	 Therefore,	 this	 study	 aimed	 to	 provide	 data	
essential	 for	 the	 development	 of	 a	 nursing	 education	
method	that	facilitates	unbiased	nursing	with	a	positive	
awareness	of	multiculturalism.

The	 difference	 in	 perceptions	 of	 multiculturalism	
was	 statistically	 significant	 depending	 on	 whether	 or	
not	 the	 university	 student	 was	 interested	 in	 foreign	
culture.	According	 to	 Seongok	 Yoohwa’s	 research9,	 a	
student’s	interest	in	the	direct	or	indirect	experience	of	
foreign	cultures	through	means	of	contact	via	foreigners,	
books,	and	media,	was	a	significant	factor	regarding	the	
perception	 of	 multiculturalism.	 Those	 findings	 were	
similar	to	the	results	of	this	study.

Additionally,	 the	 difference	 in	 multicultural	
awareness	 was	 statistically	 significant	 depending	 on	
whether	 or	 not	 the	 student	 had	 experience	with	 living	
abroad.	 	 In	 Kim’s	 research10,	 it	 was	 observed	 that,	
compared	 to	 students	who	 had	 no	 prior	 experience	 of	
overseas	travel,	students	with	such	experience	generally	
displayed	 greater	 effort	 in	 acquiring	 knowledge	 and	
information	 when	 dealing	 with	 people	 of	 different	
cultures.	 It	 was	 also	 demonstrated	 that	 such	 students	
valued	learning	about	people	from	different	cultures	as	
an	integral	life	experience.	While	Kim’s	study	may	not	
qualify	 for	a	direct	comparison	of	 research	 results	due	
to	 the	 variation	 in	 subjects,	 the	 present	 study	 yielded	
similar	findings.	
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ABSTRACT

This	 study	employed	game	under	ESL-based	environment	 for	 foreign	 language	education.	A	number	of	
previous	researches	demonstrated	that	game	is	similar	to	ESL	environment.	This	research	examined	what	
problems	the	game	involves	by	utilizing	practical	data.	Participants	including	elementary,	middle,	and	high	
school	students	were	asked	to	perform	English	learning	through	games.	Their	conversation	and	activities	
as	well	as	information	from	interviews	which	had	been	conducted	for	one	semester	were	analyzed.	Activity	
Theory	was	adopted	 for	analysis	 framework	by	which	 relationship	and	conflict	 factors	were	 interpreted.	
There	were	several	shortcomings	on	language	education	through	game,	which	can	be	summarized	as	follows.	
The	first	one	is	conflict	between	users.	A	number	of	game	users	are	different	from	people	we	meet	in	real	life.	
Since	there	is	no	obligation	for	emotion,	common	goal	and	dedication	on	the	online,	natural	conversation	
like	 in	 foreign	 countries	 is	 almost	 impossible.	Secondly,	 educational	goals	 of	 every	 single	 student	were	
collided	even	if	an	appropriate	objective	was	established	regarding	this	possibility.	Normal	performance	was	
difficult	due	to	this	fact.	It	is	basically	not	easy	to	meet	an	objective	all	the	participants’	desire	in	the	game,	
given	that	smooth	conversation	can	be	available,	if	students	who	hope	to	improve	communication	should	
attain	tasks	including	reading	and	analysis.	Thirdly,	game	activity	is	difficult	to	ensure	level	and	association	
with	content	contrary	to	systematically	designed	activity	in	textbooks	or	classes	in	terms	of	tool	utility.	It	
is	necessary	to	induce	students	gradually	to	study	through	specific	design.	In	addition,	it	is	significant	to	
present	how	to	share	emotion	more	than	expressing	clues	of	conversation	verbally.
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INTRODUCTION

The	 interest	 in	 game	 has	 started	 in	 terms	 of	 device	
for	 intriguing	 education	 over	 the	 last	 years.	 Nowadays,	
it	 gains	 attention	 as	 an	 educational	 medium	 for	 leading	
critical	 thinking,	 problem-focus	 learning	 and	 cooperative	
learning.	Many	 studies	 concentrate	 on	 this	 point.	 Trends	
reinforce	 pedagogical	 utility	 as	 a	 game	 by	 verifying	 and	
complementing	claimed	hypotheses	as	well	 as	 arguments	
proposed	by	previous	studies.

For	instances	foreign	EFL	countries,	there	is	a	growing	
number	 of	 trials	 to	 solve	 problems	 of	 English	 education	
by	 utilizing	 games 1-5.	 In	 reality,	 previous	 studies	 on	

foreign	language	education	by	using	games	promoted	the	
opportunity	 of	 communication 6,7.	This	 can	 be	 explained	
by	 the	 following	 reasons.	 First,	 English	 education	 with	
game	 offers	 language	 learning	 environment	 in	 a	 more	
equal	 relationship	 a	 traditional	 course.	 Secondly,	 the	 use	
of	avatar	helps	learners	organize	their	own	online	identity	
and	contributes	to	authentic	communication	and	interaction	
while	 experiencing	 game.	Thirdly,	 game	 facilitates	many	
to	 many	 communication	 contrary	 to	 previous	 e-learning	
communication	 tools	 that	 focus	 on	 text	 and	man-to-man	
talk.	Moreover,	 online	 game	 provide	 environment	where	
learners	 can	 share	 talk	 with	 randomly	 selected	 native	
speakers	without	limits	of	time.

However,	 there	 is	 relatively	 little	 research	 on	
intervention	for	solving	conflicts	occurring	in	the	game	
than	 research	 trends	 that	 concentrate	 on	 pedagogical	
effects.	 Empirical	 studies	 on	 how	 game	 education	 is	
different	 from	 reality	 and	 the	 possibility	 and	 limits	 of	
technological	 accomplishment.	 Thus,	 this	 study	 will	
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present	 actual	 examples	 that	 use	 game	 in	 educational	
context	and	analyze	how	game	education	can	 function	
in	school	education.

MATERIALS AND METHOD

Study Tool:	 Quest	 Atlantis	 (QA)	 was	 adopted	 for	
educational	 game	 in	 this	 study	 8.	 This	 is	 designed	 to	
carry	out	pedagogical	duty	by	which	learner	can	explore	
game	 based	 on	 avatar.	 QA	 interface	 consists	 of	 two	
windows.	Webpage	 can	 be	 seen	 by	 2D	 windows	 and	
learners	are	presented	as	avatars	on	the	3D	screen.	They	
can	 participate	 in	 live	 chat	 equipped	with	 function	 as	
diverse	interaction	9.	They	can	review	what	they	learned	
on	the	2D	webpage.	In	this	way,	QA	webpage	serves	as	
their	portfolios.

In	addition,	there	is	an	additional	function	to	share	
talks	with	online	 friends	 in	QA	 that	organized	various	
channels	 of	 interaction	 such	 as	 whispering	 talk	 and	
e-mails.	 Learners	 can	 participate	 in	 numerous	 social	
activities	including	self-introduction	in	the	game.	QA	has	
various	educational	missions	including	elevating	social	
responsibility	 contrary	 to	 other	 games.	 Particularly	 it	
includes	 multiple	 contents	 designed	 and	 produced	 for	
student	 education	 in	American	 I	 university	 supported	
by	 non-profit	 organizations.	 If	 students	 get	 into	 game,	
for	 instance,	 educational	 themes	 associated	 with	 QA	
is	 presented	 in	 English.	 If	 they	 pass	 an	 introductory	
mission,	they	can	keep	up	communication	with	foreign	
students	 in	 the	game	without	 teachers.	 In	other	words,	
it	is	programmed	that	they	can	naturally	talk	in	English	
while	solving	educational	mission	in	the	game.	Previous	
studies	 using	 QA	 include	 stimulating	 motivations	
of	 students,	 utility	 as	 a	 tool	 for	 communication	 with	
foreigners	and	study	on	the	design	and	introduction	as	a	
curriculum	to	apply	in	class10.

Study subjects:	 This	 study	 observed	 students	 who	
participated	 as	 subjects	 and	 conducted	 interviews.	
Interview	 included	 asking	 semi-structured	 questions,	
recording	 responses	 and	 transcription.	 Researcher	
conducted	interview	and	transcription.	Open	coding	that	
keywords	and	categorizes	noteworthy	statements	among	
theoretical	 methods	 based	 applied	 in	 collected	 data	
from	in-depth	interview	was	primarily	conducted.	Then	
categories	were	analyzed	into	multidimensional	aspects	
including	 organization	 and	 relation.	 Axis	 coding	 was	
excluded	11,	12.	Analyzed	categories	were	applied	into	the	
activity	 theory	 and	 conducted	 study	 on	 the	 difference	

from	the	previous	 instruction.	This	underwent	analysis	
into	two	or	three	phases	for	multiple	interpretations	by	
expressing	concepts	in	a	diagram	and	giving	meanings.

Analysis framework:	 In	 this	 study,	 I	 adopted	activity	
theory	 for	 analysis	 framework	 13,	 14.	 Activity	 is	
determined	 by	 connecting	 it	 with	 social	 level	 instead	
of	 private	 one.	 In	 other	 words,	 this	 theory	 analyzed	
human	 activities	 including	 noteworthy	 context	 instead	
of	human	actions.	This	unit	of	analysis	refers	to	activity	
system.	According	to	this	theory,	this	system	consists	of	
six	factors:	subject,	object,	tools,	rules,	community	and	
division	 of	 labor.	 In	 addition,	 this	 system	 is	 classified	
into	production	system,	consumption	system,	exchange	
system	and	sub-system	of	distribution	system.

RESULTS

Conflict between Principals: Lack of Emotion in 
Game, Common Goal and Obligation of Dedication:  
Exposure	to	foreign	language	environment	in	the	game	
is	 considerably	 different	 from	 staying	 in	 a	 country	
where	a	targeted	language	is	spoken.	For	instance,	there	
are	works	 including	buying	 foods	and	driving	a	car	 in	
addition	 to	 the	 goal	 of	 staying	 in	 real	 life.	 However,	
there	 is	 no	particular	work	 except	 for	 standard	works.	
Thus,	a	common	goal	cannot	be	naturally	form.

In	addition,	it	is	almost	impossible	to	get	a	chance	
to	 convert	 into	 the	 second	 language	 when	 someone	
handles	a	challenging	situation	or	cannot	communicate	
with	 foreigners.	 	 According	 to	 an	 activity	 theory,	
subject	should	share	rule	and	division	of	labor	within	a	
community.	It	is	possible	to	form	a	natural	community	
in	 real	 life	 (real	 world).	 However,	 it	 was	 impossible	
to	organize	a	natural	community	 in	addition	 to	a	fixed	
standard	 in	 the	 game.	Although	 students	 stayed	 in	 the	
same	 space,	 they	 and	 native	 English	 speakers	 did	 not	
stay	 in	 the	 identical	 community.	 They	 used	 the	 same	
tool,	 but	 served	 different	 roles.	 In	 addition,	 a	 rule	 for	
goal	achievement	was	different.

Objective Conflict: Educational	 content	 and	 methods	
vary	according	to	educational	objectives.	Natural	talk	in	
the	game	cannot	present	specific	and	clear	guidelines	on	
what	the	goal	is.	According	to	the	activity	theory,	it	can	be	
described	as	outcome	conflict.	Although	the	improvement	
in	 communication	 ability	 is	what	 users	 intend	 to	 attain	
through	 game,	works	 in	 the	 game	were	 independent	 of	
this	ability.	For	instance,	there	were	sentences	to	interpret	
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for	completing	tasks	in	addition	to	talks	with	other	users.	
This	 method	 failed	 to	 stimulate	 students’	 interests	 and	
obtain	clues	from	conversation	with	other	users.	In	other	
words,	the	exposure	to	the	conversation	without	presented	
with	 a	 clear	 educational	 objective	 led	 to	 the	 failure	 of	
obtaining	 clues	 and	ultimately	 resulted	 in	 the	 failure	of	
creating	abundant	conversation.

Tool Conflict:	The	exposure	to	English	in	the	game	is	
sharply	 contrasted	 to	 task-based	 learning	 in	 the	 class.	
There	 is	necessarily	 the	difference	from	tools,	because	
it	 is	 difficult	 to	 consider	 game	 level	 and	 connection	
with	content	in	terms	of	its	characteristics.	Curriculum	
design	 considers	 strict	 level	 and	 connection,	 students	
can	naturally	achieve	content,	yet	difficult	 in	a	natural	
conversation.	Although	level	and	connection	cannot	be	
ensured	 in	 a	 task-based	 learning,	 it	 can	 be	 solved	 by	
cooperation	with	peers	and	teachers.		Yet	these	two	factors	
do	not	have	conversation	in	the	game.	Game	can	provide	
environment.	 However,	 this	 cannot	 enable	 students	
to	 adapt	 into	 the	 environment	because	 it	 is	 difficult	 to	
design	pedagogically	and	to	assist	immediately	in	terms	
of	level	and	connection

CONCLUSION

Education	 in	 game	 can	 be	 utilized	 in	 various	
ways.	This	study	particularly	utilized	game	under	ESL	
environment	for	foreign	language	education.	Numerous	
previous	studies	mentioned	that	game	is	similar	to	ESL	
environment.	This	study	investigated	problems	by	using	
practical	data.

In	 this	 study,	 elementary,	middle,	 and	high	 school	
students	were	asked	to	perform	English	learning	through	
online	game.	Their	conversation	and	activities	as	well	as	
information	from	interviews	which	had	been	conducted	
for	 one	 semester	 were	 analyzed.	Activity	 Theory	 was	
adopted	 for	 analysis	 framework	 by	which	 relationship	
and	conflict	factors	were	interpreted.

There	 were	 several	 shortcomings	 on	 language	
education	 through	game,	which	can	be	 summarized	as	
follows.	The	first	one	is	conflict	between	users.	A	number	
of	game	users	are	different	from	people	we	meet	in	real	
life.	Since	there	is	no	obligation	for	emotion,	common	
goal	and	dedication	on	the	online,	natural	conversation	
like	in	foreign	countries	is	almost	impossible.	Secondly,	
educational	goals	of	every	single	student	were	collided	
even	 if	 an	 appropriate	 objective	 was	 established	

regarding	 this	 possibility.	 It	 is	 basically	 not	 easy	 to	
meet	a	common	objective	all	participants	desire	 in	 the	
game,	given	that	smooth	conversation	can	be	available,	
if	students	who	hope	to	improve	communication	should	
attain	tasks	including	reading	and	analysis.	Third,	game	
activity	is	difficult	to	ensure	level	and	association	with	
content	 contrary	 to	 systematically	 designed	 activity	 in	
textbooks	or	classes	in	terms	of	tool	utility.

Proposals	 for	education	with	game	based	on	 these	
problems	 above	 are	 as	 follows.	 First,	 it	 is	 necessary	
to	 gradually	 induce	 students	 to	 study	 through	 specific	
design	 instead	 of	 dangerous	 premise.	 This	 can	 be	
explained	 by	 connecting	 with	 setting	 educational	
objectives.	 It	 is	 significant	 to	 design	 game	 to	 achieve	
goals	 by	 considering	 connection	 with	 content	 as	 well	
as	 level	 based	 on	 achievement	 standards	 rather	 than	
granting	unclear	goals	for	communication.	Secondly,	it	
is	important	to	present	methods	to	share	emotion	more	
than	expressing	clues	from	conversation	verbally.	Giving	
clues	 is	 limited	 since	 game	 characters	 are	 unfamiliar	
with	 expressing	 emotion.	 It	 would	 be	 a	 better	way	 to	
scaffold	conversation	including	diversifying	movement	
of	 characters	 and	 chatting	 with	 emoticons	 in	 order	 to	
overcome	this	limit.
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ABSTRACT

Background/Objectives:	The	Purpose	of	 the	 study	was	 to	compare	 the	differences	 in	quality	of	 life	by	
gender	 in	 undergraduate	 students	 by	 conducting	 a	 quality	 of	 life	 assessment	 survey	 using	 KQOLS(the	
Korean	health	related	Quality	of	Life	Scale).

Method/Statistical analysis:	 This	 study	 uses	 descriptive	 survey	 research.	 The	 participants	 included	
currently	enrolled	third-year	undergraduate	students	attending	D	university.	194	questionnaires	were	used	
for	the	final	analysis	and	data	was	collected	from	June	5	to	19,	2017.	Data	were	analyzed	with	with	t-test,	
one-way	ANOV,	Pearson’s	correlation	coefficient	and	regression	by	using	IBM	SPSS	Statistics	22.0.

Findings:	As	 a	 result	 of	 comparing	 the	 quality	 of	 life	 score	 depending	 on	 characteristics	 of	 research	
subjects,	it	was	observed	that	KQOLS	showed	a	statistically	significant	difference	depending	on	gender	and	
educational	background,	while	SF-36	showed	gender	and	whether	had	a	disease	or	not.	The	SF-36	showed	
significantly	higher	values	in	“physical	functioning”,	“bodily	pain”,	“vitality”,	“mental	health	“	and	“role”	
while	the	KQOLS	showed	significantly	higher	scores	for	“general	health”.	Gender,	education	and	health	
promoting	behavior	were	revealed	predictors	influencing	KQOLS	and	it	was	observed	that	those	predictors	
explained	KQOLS	by	8.4%.	In	addition,	in	the	case	of	SF-36,	only	gender	explained	quality	of	life	by	5.2%.	

Improvements/Applications:	 It	 identified	 what	 should	 be	 considered	 in	 selecting	 the	 instrument	 and	
interpreting	the	quality	of	life	scores	in	future	research	measuring	the	health-related	quality	of	life	of	Koreans.
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INTRODUCTION

Quality	 of	 life	 is	 multilayered,	 encompassing	
physical,	 psychological,	 social,	 and	 spiritual	 domains.	
For	this	reason,	consensus	has	yet	to	be	reached	on	its	
concept	 and	 definition.	 These	 characteristics	 lead	 to	
difficulties	 in	measuring	quality	of	 life	despite	 the	fact	
that	 numerous	 measurement	 instruments	 have	 been	

developed.	 The	 term	 ‘quality	 of	 life’	 is	 used	 to	 refer	
to	 many	 other	 similar	 concepts	 such	 as	 “wellness,”	
“satisfaction”	 and	 “subjective	 wellbeing,”	 while	
emphasis	in	the	medical	field	is	placed	on	the	connection	
between	quality	of	life	and	health.	In	the	medical	field,	
health-related	 quality	 of	 life	 used	 to	 measure	 overall	
health	status	is	regarded	as	the	outcome	of	the	treatment	
of	illness	and	used	to	evaluate	its	effects.

Against	 the	 backdrop	 of	 such	 trends,	 numerous	
studies	 on	 quality	 of	 life	 have	 been	 conducted1,2,3,4 
nevertheless,	 selecting	 an	 instrument	 that	 accurately	
measures	 the	 quality	 of	 life	 of	 individuals	 or	 groups	
in	 diverse	 contexts	 is	 a	 challenge.	 It	 is	 difficult	 to	 be	
convinced	 that	 a	 uniform	 instrument	 can	 reflect	 all	 of	
the	 diverse	 situations	 of	 individuals	 and	 groups	 in	
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many	 different	 physical,	 psychological,	 and	 social	
circumstances,	or	the	different	ways	that	in	which	their	
reactions	are	displayed.

The	most	frequently	used	instrument	in	research	on	
quality	of	life	is	the	self-reporting	type	SF	(short	form)-36	
developed	by	Ware	and	Sherbourne	(1992)	and	revised	as	
version	2	in	1998	following	extensive	research	experience5. 
SF-36	 is	 a	 general	 health	 assessment	 instrument	 that	
mainly	assesses	the	functioning	and	wellness	of	chronic	
disease	patients,	comprising	a	 total	of	36	questions	 that	
include	items	on	eight	quality	of	life	domains	and	changes	
in	health	status.	Numerous	studies	have	been	conducted	to	
assess	the	validity	of	the	SF-36	Korean	version;	however,	
the	results	of	some	studies	report	 that	construct	validity	
can	 be	 lower	 for	 other	 groups	 due	 to	 the	 instrumental	
characteristics	of	SF-366.	This	means	that	SF-36’s	existing	
structure	 model	 may	 not	 be	 appropriate	 depending	 on	
cultural	 differences	 or	 demographic	 differences7. As 
most	measurement	instruments	used	in	Korea	have	been	
developed	overseas	and	translated	into	Korean,	they	have	
cross-cultural	problems	and	cannot	be	said	to	fully	reflect	
the	 language	 expressions	 of	 Korean	 people.	 For	 this	
reason,	 Shim	 J.	Y.	 et	 al.8	 developed	 the	Korean	 health-
related	 Quality	 of	 Life	 Scale	 (KQOLS),	 which	 reflects	
the	culture	and	 language	expressions	of	Korean	people.	
KQOLS	is	an	instrument	that	consists	of	46	questions	in	
nine	quality	of	life	domains.	This	study	therefore	aims	to	
compare	and	analyze	whether	differences	exist	in	quality	
of	 life	when	KQOLS,	 the	Korean	health-related	quality	
of	 life	 scale	 that	 reflects	Korean	culture,	 and	SF-36,	 an	
instrument	 used	globally	 in	 quality	 of	 life	 research,	 are	
used	for	the	same	person,	and	if	any,	in	what	aspects	such	
differences	occur.

RESEARCH METHOD

Research Design:	 This	 study	 uses	 descriptive	 survey	
research	to	compare	the	KQOLS	and	SF-36.

Research Subjects and Data Collection Method:	The	
subjects	 of	 this	 study	 were	 male	 and	 female	 students	
of	 a	 university	 located	 in	 D	 City,	 who	 understood	 the	
purpose	of	this	study,	agreed	to	participate,	and	submitted	
written	 consent	 for	 participation.	 Among	 a	 total	 of	
235	 questionnaire	 pages,	 194	 pages	 were	 used,	 after	
excluding	some	 that	could	not	be	used	as	 research	data	
due	 to	 incompleteness.	The	G	 Power	 3.1	 program	was	
used	 to	 calculate	 the	 sample	 size;	 when	 effect	 size	 of	
0.15,	 significance	 level	 of	 0.05,	 and	power	of	 0.8	were	
applied,	the	result	showed	that	a	size	of	109	persons	was	

appropriate.	Therefore,	the	sample	size	of	this	study	was	
appropriate.	The	data	was	collected	from	June	5–19,	2017.

Variables and Measurement Method

Korean health-related Quality of Life Scale (KQOLS): 
The	 KQOLS	 is	 a	 self-recording	 type	 measurement	
instrument	 that	 was	 developed	 by	 Shim	 J.	 Y.	 et	 al.	
(1999)	to	assess	overall	quality	of	life	related	to	health	
while	reflecting	the	culture	and	language	expressions	of	
Korean	 people.	 KQOLS	 consists	 of	 46	 questions	 and	
nine	categories	(physical	functioning,	social	functioning,	
mental	 health,	 bodily	pain,	 role,	 vitality,	 perception	of	
health,	health	changes,	spiritual	health).	Calculation	was	
performed	by	converting	each	scale	 into	 the	100-score	
scale;	the	higher	the	score,	the	higher	the	quality	of	life.	
In	this	study,	Cronbach’s	α	value	was	.947.

Short Form 36 (SF-36):	 SF-36	 is	 an	 self-assessment	
instrument	to	measure	quality	of	life	that	was	developed	
by	 Ware	 and	 Sherbourne	 (1992),	 consisting	 of	 36	
questions	 and	 eight	 categories	 (physical	 functioning,	
limitations	 in	 physical	 role,	 limitations	 in	 emotional	
role,	 bodily	 pain,	 overall	 awareness	 of	 health,	 vitality,	
social	functioning,	mental	health).	SF-36	can	be	applied	
to	subjects	aged	14	or	older	and	is	generally	applicable	
to	various	types	of	subjects;	as	an	instrument	to	measure	
quality	of	life,	it	is	widely	used	across	the	globe.

This	 study	 used	 version	 2.0	 as	 revised	 in	 1998,	
and	 for	 the	 purpose	 of	 comparison	 with	 KQOLS,	 the	
subdomains	of	SF-36	were	classified	into	a	total	of	seven	
domains	by	categorizing	 the	 limitations	 in	 role	caused	
by	physical	problems	and	the	limitations	in	role	caused	
by	 emotional	 problems	 into	 the	 domain	 of	 limitations	
in	role.	Calculation	was	performed	by	converting	each	
scale	into	the	100-score	scale;	the	higher	the	score,	the	
higher	 the	 quality	 of	 life.	 In	 this	 study,	 Cronbach’s	 α	
value	was	.923.

ANALYSIS METHOD

The	collected	data	were	analyzed	using	SPSS	WIN	
22.0.

Socio-demographic	 factors,	 health-promoting	
behaviors,	 current	 status	 depending	 on	 whether	
they	 suffer	 disease	 or	 not,	 and	 difference	 in	 quality	
of	 life	 of	 the	 research	 subjects	 were	 analyzed	 with	
frequency,	 percentage,	 t-test,	 and	 one-way	 ANOVA.	
The	relationship	between	the	 total	quality	of	 life	score	
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and	 the	 sub-categories	 was	 analyzed	 with	 Pearson’s	
correlation	 coefficient,	 calculated	 by	 using	 regression	
analysis	to	analyze	the	influencing	factors	depending	on	
the	health-related	quality	of	life	instrument.

RESEARCH RESULTS

Characteristics of Research Subjects:	 Looking	 at	 the	
characteristics	 of	 research	 subjects,	 regarding	 gender,	
there	 were	 more	 females	 at	 76.8%,	 and	 the	 average	
age	 was	 22.47.	 A	 total	 of	 97.9%	 of	 participants	 were	
unmarried,	72.2%	did	not	have	any	religion,	and	86.6%	
were	high	school	graduates.	11.3%	of	the	subjects	were	
regularly	visiting	clinics	for	treatment	of	illness.	Among	
them,	 six	 persons	 were	 suffering	 from	 dermatoses	
followed	by	three	persons	with	musculoskeletal	diseases,	
and	scoliosis,	and	others	were	being	treated	for	diseases	
such	 as	 keratitis,	 hypertension.	 Pursuant	 to	 Breslow’s	
Health	Practice	Index,	 it	was	observed	that	57.7%	were	
mediocre,	35.1%	were	poor,	and	7.2%	were	conducting	
good	health-promoting	behaviors.	The	average	amount	of	
allowance	 from	parents	was	KRW	235,800,	 and	80.9%	
were	receiving	allowances	from	parents	Table	1.

Table 1: General Characteristics of Research 
Subjects

(n = 194)

Characteristic Classification n %

Gender
Male 	45 23.2
Female 149 76.8

Age	(Mean	±	SD) 22.47	±	2.63

Marital	status
Unmarried 190 97.9
Married 		4 	2.1

Religion
Yes 	54 27.8
No 140 72.2

Education

High	school	
graduation 168 86.6

College	
graduation 	26 13.4

Disease
No 172 88.7
Yes 	22 11.3

Health-promoting	
behavior

Poor  68 35.1
Mediocre 112 57.7
Good 	14 	7.2

Comparison of Quality of Life Score Depending on Characteristics of Subjects:	As	a	result	of	comparing	the	quality	
of	life	score	depending	on	the	characteristics	of	research	subjects,	it	was	observed	that	KQOLS	showed	a	statistically	
significant	difference	depending	on	gender	and	educational	background,	while	SF-36	showed	a	statistically	significant	
difference	depending	on	gender	and	whether	they	had	a	disease	or	not	<Table	2>.

Table 2: General characteristics according to the KQOLS and SF-36
(n = 194)

Characteristic Classification N
KQOLS SF36

Mean ± SD t,F(p) Mean±SD t,F(p)

Gender
Male 	45 77.00	±	13.33 2.96	(.004)** 81.19	±	9.81

3.46(.001)**
Female 149 70.47	±	11.66 75.38	±	10.10

Marital	status
Unmarried 190 72.65	±	12.38 	.71(.481) 76.81	±	10.37

1.60(.193)
Married 4 68.26	±	7.90 72.52	±	5.13

Religion
Yes 	54 73.20	±	11.66 .89(.377) 77.26	±	10.21

	.46(.650)
No 140 71.51	±	12.61 76.52	±	10.37

Education
High	school	graduation 168 72.79	±	11.96 2.12(.042)* 77.01	±	10.12

	.91(.370)
College	graduation 32 66.77	±	13.70 74.85	±	11.44

Disease
No 172 72.29	±	12.44 1.01(.320) 77.17	±	10.49

2.07(.047)*
Yes 22 69.60	±	11.60 73.24	±	8.07

Health-
promoting	
behavior

Poor  68 70.29	±	11.90 1.48(.231) 76.91	±	10.00
	1.00(.369)Moderate 112 72.51	±	12.66 76.17	±	10.55

Good 	14 75.96	±	11.38 80.27	±	9.69
*p<.05,	**p<.01,***p<.001
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Quality of Life Score

Comparison of KQOLS and SF-36 Per Subdomain 
of Quality of Life:	As	a	result	of	measuring	the	quality	
of	 life	of	 the	 study	participants,	 it	was	observed	 to	be	
statistically	 significantly	 higher	 on	 SF-36	 than	 on	
KQOLS	(t=7.24,	p=.000),	and	after	comparing	the	quality	

of	life	score	per	subdomain	of	KQOLS	and	SF-36,	it	was	
revealed	that	SF-36	was	statistically	significantly	higher	
than	 KQOLS	 in	 the	 domains	 of	 physical	 functioning,	
bodily	 pain,	 vitality,	 	 mental	 health	 and	 role.	 General	
health	was	statistically	significantly	higher	on	KQOLS	
Table	3.

Table 3: Comparison of Score of Domains of Quality of life SF-36 and KQOLS
(N = 194)

Item SF36 KQOLS t(p)
Total 76.72	±	10.31 71.98	±	12.34 	7.24	(.000)***

Physical	functioning 89.78	±	11.44 80.19	±	16.86 	7.92	(.000)***

Bodily	pain 82.05	±	18.44 78.66	±	21.86 2.45	(.015)*

Vitality 61.44	±	14.70 54.98	±16.89 	5.94	(.000)***

Social	functioning 83.04	±	18.31 80.27	±	22.84 1.57	(.117)
Mental	health 70.99	±	14.42 68.14	±	15.24 	3.47	(.001)**

Health	change 51.24	±	16.14 51.24	±	15.08 .00	(1.00)
Role 80.31	±	17.46 74.54	±	15.22 	4.80	(.000)***

General	health 64.00	±15.49 74.74	±	22.28 -6.93	(.000)***

Spiritual	health - 48.35	±	22.84

*p<.05,	**p<.01,***p<.001

Correlation Between Quality of Life and Subdomain: 
According	to	the	analysis	results	of	correlation	between	
the	 total	 quality	 of	 life	 score	 of	 the	 subjects	 and	
subdomains,	 correlation	 with	 role	 (r=.863,	 p=.000)	
was	 the	 highest	 in	 the	 case	 of	 KQOLS,	 followed	 by	
correlation	 with	 mental	 health	 (r=.850,	 p=.000)	 and	
physical	health	(r=.801,	p=.000).	In	the	case	of	SF-36,	
correlation	with	 role	 (r=.779,	p=.000)	was	 the	highest,	
followed	 by	 correlation	 with	 mental	 health	 (r=.766,	
p=.000)	and	general	health	(r=.719,	p=.000).	It	was	also	
revealed	that	all	subdomains	had	a	statistically	significant	
positive	correlation	with	overall	quality	of	life	Table	4.

Table 4: Correlation between each Item and Total 
Score of KQOLS and SF-36

(n = 194)

Item KQOLS SF36
Total 1.00 1.00

Physical	functioning .801(.000)*** .637(.000)***

Bodily	pain .655(.000)*** .593(.000)***

Vitality .605(.000)*** .625(.000)***

Conted…

Social	functioning .616(.000)*** .701(.000)***

Mental	health .850(.000)*** .766(.000)***

Health	changes .345(.000)*** .472(.000)***

Role .863(.000)*** .779(.000)***

General	health .429(.000)*** .719(.000)***

Spiritual	health .058(.000)*** -

*p<.05,	**p<.01,***p<.001

Influencing Factors on Quality of Life Per 
Measurement Instrument:	 Regression	 analysis	 was	
performed	 for	 each	 measurement	 instrument	 in	 order	
to	identify	whether	different	factors	influence	quality	of	
life	depending	on	the	measurement	instrument.	Gender,	
education,	and	health-promoting	behavior	were	revealed	
as	predictors	influencing	KQOLS,	and	it	was	observed	
that	 those	 predictors	 explained	 KQOLS	 by	 8.4%.	 In	
addition,	 in	 the	 case	 of	 SF-36,	 only	 gender	 explained	
quality	of	life	by	5.2%	Table	5.
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Table 5: Influencing Factors on Quality of Life
(n = 194)

Categories
KQOLS SF36

 β t β t

Constant 16.48 .000 28.01 .000
Sex -.23 -3.34 .001** -.24 -3.40 .001**

Age
Education -.15 -2.19 	.029*

Marital	
status

Religion
Disease
Health	
Practice	
Index

.17 2.44   
.016*

R2 .099 .057
Adj.	R2 .084 .052
F(p) 6.937(.000)*** 11.58(.001)**

*p<.05,	**p<.01,***p<.001

DISCUSSION

This	 study	 was	 aimed	 at	 examining	 whether	 any	
differences	are	observed	when	measuring	quality	of	life	
with	the	same	subjects	using	KQOLS,	the	Korean	health-
related	quality	of	life	scale,	and	the	Korean	version	of	the	
self-reporting	type	SF	(short	form)-36.	The	comparison	
of	quality	of	life	score	depending	on	the	characteristics	
of	 subjects	 showed	 that	 KQOLS	 had	 a	 significant	
difference	in	gender	and	educational	background,	while	
SF-36	had	a	significant	difference	in	gender	and	whether	
subjects	had	a	disease	or	not.	The	result	that	there	was	
a	 significant	 difference	 in	health-related	quality	of	 life	
by	gender	both	in	KQOLS	and	SF-36	is	in	line	with	the	
results	of	many	preceding	studies	on	quality	of	life9,10,11. 
However,	 KQOLS	 showed	 a	 significant	 difference	
depending	 on	 educational	 background,	 while	 SF-36	
showed	 no	 difference.	 More	 specifically,	 in	 KQOLS,	
the	 domain	 of	 “limitations	 in	 role”	 corresponds	 to	 the	
domains	of	“physical	role”	and	“emotional	role”	in	SF-
36.	When	KQOLS	was	developed,	approximately	70%	
of	 the	 subjects	were	male	 and	 female	 adults	who	 had	
visited	hospitals	 for	health	checkups,	so	 the	 individual	
items	of	the	“limitations	in	role”	domain	were	designed	
for	married	 female	 adults	with	 children	 or	 adults	who	
currently	 working	 at	 a	 company.	 Therefore,	 the	 items	
of	 the	 “limitations	 in	 role”	 domain	 in	 KQOLS	 were	

appropriate	for	university	graduates,	most	of	whom	are	
married,	 but	 they	were	 a	 bit	 ambiguous	 for	 university	
students,	most	of	whom	are	unmarried.	As	a	result,	most	
of	 the	participants	 replied,	“It	 is	absolutely	not”	 in	 the	
questionnaire	and	their	quality	of	life	score	was	enhanced	
accordingly.	Consequently,	 it	 seems	 that	 the	quality	of	
life	of	high	school	graduates	was	observed	to	be	higher.	
Moreover,	 SF-36	 showed	 that	 there	 was	 a	 significant	
difference	 in	quality	of	 life	depending	on	disease.	The	
responses	for	the	items	in	the	“bodily	pain”	domain	in	
the	instrument	are	more	segmented	on	the	6-score	Likert	
scale	compared	to	those	on	the	5-score	Likert	scale	used	
for	other	items,	and	the	items	in	the	domains	of	“bodily	
pain”	 and	 “vitality”	 had	more	 questions	 than	 those	 in	
KQOLS.	Therefore,	it	is	believed	that	SF-36	was	more	
useful	 in	 identifying	 the	quality	of	 life	of	 the	 research	
subjects	with	diseases.

From	 the	 comparison	 of	 KQOLS	 and	 SF-36	 for	
the	 quality	 of	 life	 score,	 it	 was	 significantly	 higher	 in	
the	 domains	 of	 “physical	 functioning,”	 “bodily	 pain,”	
“vitality,”	 “mental	 health,”	 and	 “role”	 in	 SF-36,	 and	
“general	 health”	 was	 significant	 higher	 in	 KQOLS.	
Looking	at	the	language	expressions	used	to	describe	the	
items	in	each	instrument,	expressions	of	each	item	in	SF-
36	were	described	in	a	very	comprehensive	and	objective	
manner,	while	those	of	items	in	KQOLS	were	described	in	
a	subjective	and	narrow	manner.	For	example,	expressions	
of	 items	 in	 the	“physical/mental	 role”	domain	 in	SF-36	
included	“I	did	less	work	than	I	wanted”	and	“I	could	not	
do	some	things	in	work	or	other	everyday	activities,”	while	
the	“limitations	in	role”	domain	in	KQOLS	were	described	
as	“I	could	not	do	housecleaning	as	I	always	do”	or	“I	had	
difficulty	doing	laundry	or	caring	for	children.”	It	seems	
that	Koreans	 feel	 familiar	with	and	 respond	well	 to	 the	
contents	of	the	items	when	the	scope	of	item	expressions	is	
narrow	and	those	expressions	are	subjectively	described,	
as	can	be	seen	in	KQOLS.	With	regard	to	this,	Kim	has	
reported	that	one	of	the	communication	characteristics	of	
Koreans	is	frequently	using	exaggerated	expressions	and	
words	 to	express	emotional	mental	processes12.	Even	 in	
everyday	 life,	 they	usually	 say,	“I	am	so	happy	 I	could	
die”	 or	 “I	 am	 so	 exhausted	 I	 could	 die.”	 Therefore,	 it	
seems	that	they	responded	better	to	“very	bad”	for	each	
item	 of	 the	 domains	 of	 “physical	 functioning,”	 “bodily	
pain,”	“vitality,”	“mental	health,”	and	“role”	in	KQOLS.	
In	this	context,	it	is	believed	that	when	measuring	health-
related	quality	of	 life	of	Koreans,	 it	 is	possible	 to	elicit	
more	 realistic	 response	 from	 subjects	 if	 each	 item	 is	
described	with	expressions	that	Koreans	are	more	familiar	
with,	and	it	 is	also	believed	that	we	must	consider	how	
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each	item	should	be	expressed	in	the	course	of	translating	
health-related	 quality	 of	 life	 measurement	 instruments	
developed	in	other	languages	into	Korean.	Since	there	can	
be	differences	in	the	quality	of	life	score	when	measuring	
the	quality	of	life	of	Koreans	with	health-related	quality	
of	 life	 instruments	 developed	 in	 other	 languages	 due	
translation	 differences	 in	 expressions	 for	 measurement	
items,	it	would	be	more	useful	to	use	the	score	for	each	
subdomain	rather	than	using	the	total	score	to	identify	the	
quality	of	life	of	the	subjects.

In	terms	of	factors	influencing	health-related	quality	
of	 life	 per	measurement	 instrument,	KQOLS	 explained	
those	factors	by	8.4%	with	gender,	education,	and	health-
promoting	behavior,	while	in	SF-36,	only	gender	explained	
health-related	quality	of	 life	by	5.2%.	From	such	 study	
results,	 when	 measuring	 health-related	 quality	 of	 life	
with	KQOLS,	it	is	possible	to	prevent	quality	of	life	from	
being	distorted	only	by	measuring	health-related	quality	
of	life	in	groups	whose	gender	composition,	educational	
background,	and	the	level	of	health-promoting	behavior	
are	similar.	And	when	measuring	health-related	quality	of	
life	with	SF-36,	it	seems	necessary	to	measure	the	health-
related	quality	of	life	of	the	subjects	by	distinguishing	the	
subjects	by	gender.

CONCLUSION

This	 study’s	 contribution	 is	 that	 it	 identified	what	
should	 be	 considered	 in	 selecting	 the	 instrument	 and	
interpreting	the	quality	of	life	scores	in	future	research	
measuring	the	health-related	quality	of	life	of	Koreans	by	
identifying	the	differences	observed	when	measuring	the	
health-related	quality	of	life	of	the	same	subjects	using	
KQOLS	or	SF-36.	It	is	suggested	that	future	research	on	
health-related	quality	of	life	use	both	the	quality	of	life	
scale	developed	in	Korea	and	another	quality	of	life	scale	
developed	 in	 another	 language	 translated	 into	 Korean	
for	subjects	based	on	various	contexts	and	compare	and	
analyze	the	differences	between	them.

Ethical Clearance:	Not	Required

Source of Funding:	Self	

Conflict of Interest:	Nil

REFERENCES

 1. Kim	SY,	Shim	JY,	Won	JW,	Sunwoo	S,	Park	HK.,	
Lee	JK.	The	development	of	Korean	health	related	
quality	of	life	scale	(KQOUOLS).	Korean	Journal	
of	Family	Medicine.	2000;	21(3):382-94.

	 2.	Song	 YS.	 Stressful	 Life	 Events	 and	 Quality	
of	 Life	 in	 Nursing	 Students.	 The	 Journal	 of	
Korean	Academic	Society	of	Nursing	Education.	
2012;18(1):	71-80.

	 3.	Cho	SM.	Reliability	and	Validity	Assessment	of	
SF-6D	for	Measuring	the	Quality	of	Life	for	the	
General	Public	and	Comparison	with	SF-36	and	
GHQ-12	(Master’s.	thesis).	Gangwon-do,	Korea.	
Kangwon		National	University;	2014.	http://www.
riss.kr/search

	 4.	Park	 BY,	 Shim	 OS.	 Predictors	 of	 Quality	 of	
Life	 in	 Nursing	 Students	 and	 General	 College	
Students,	Korean	Association	for	Learner-Centered	
Curriculum	And	Instruction.		2016;	16(11):	811-30.

	 5.	Ware	 JE.,	 Sherboune	 CD.	 The	 MOS	 36-item	
Short-Form	 health	 survey(SF-36).	 Conceptual	
framework	and	item	selection.	Med.	Care.	1992;		
30:	389-473.

	 6.	McHorney	CA,	Ware	JE,	Lu	JF,	Sherbourne	CD.	
(1994).	 The	 MOS	 36-item	 Short-Form	 health	
survey(SF-36):	Ⅲ.	 tests	 of	 data	 quality,	 scaling	
assumptions	and	reliability	across	diverse	patient	
groups,	Med.	Care	1994;		32(1):	40-66.

	 7.	Han	CW,	Lee	EJ,	Sekita	Y.	Kohzuki	M.	Use	 of	
structure	 equation	 modeling	 to	 test	 construct	
validity	 of	 the	 SF-36	 Health	 Survey	 among	
community-dwelling	 elderly	 in	 Korea.	 Korean	
Journal	of	Care	Management.	2009;		4:	45-59.

	 8.	Shim	JY,	Lee	JK,	Kim	SY,	Won	JW,	Sunwoo	S,	
Park	HK	et	al.	(1999).	The	development	of	Korean	
health	related	quality	of	life	scale,	Korean	Journal	
of	Family	Medicine.	1999;	20(10):	1197-208.

	 9.	Mun	YO.	Comparison	of	Quality	of	Life	between	
Hemodialysis	 and	 Peritoneal	 dialysis	 patients	
Using	the	SF-36	(	Master’s.	thesis).	Seoul,	Korea:	
Yonsei	 University;	 2005.	 http://www.riss.kr/
search/Search.

	 10.	Nam	 HR,	 Sung	 DK.	 The	 Analysis	 of	 Factors	
Affecting	 Quality	 of	 College	 Student’s	 Life.	
National	Association	Korean	Local	Government	
Studies.	2016;	18(2):77-98.

	 11.	Park	JY.	Effect	of	Optimism	and	Self-esteem	on	
Quality	 of	 Life	 of	 College	 Students.	 Journal	 of	
Rehabilitation	Psychology.	2017;	24(1):171-82.

	 12.	Kim	 DU.	 The	 Korean	 Communicational	
Expressions	for	the	more	effective	Copy	writing.	
Archives	of	Design	Research.	2000;	39:	185-94.



A Review on Application of Soft Skills to Develop 
Employability among Engineering Students

T. Satyanaraya1, S. Shailaja2, D. Santhosh2, Y. Nagender3

1Professor, 2Asst. Professor, 3Faculty, Department of English, S R Engineering College, Warangal, India

ABSTRACT

Soft	skills	are	basic	for	professionals	to	accomplish	the	effective	work	place.	This	examination	analyzed	how	
soft	skills	progress	toward	becoming	entryway	for	employability	and	scaling	their	skills	for	professional	
improvement.	This	examination	embraced	220	engineering	graduates	with	various	engineering	divisions	of	
Engineering	&Technology.The	information	was	gathered	in	light	of	questioner,	the	discoveries	uncovered	
that,	 the	 understudies	 have	 inadequate	 skills	 to	 pick	up	 employability.	This	 investigation	predominantly	
engaged	and	saw	that,	the	Government	of	AP	executed	the	Communication	Skills	Project	in	coordinated	effort	
of	British	Council.	The	project	comprise	the	fifteen	tutors	amid	the	prepare	the	mentor	and	understudies,	
lastly	APTIS	test	for	understudies	in	light	of	CEFR	levels.	This	impact	mostly	engaged	the	employability	
skills.	This	investigation	talked	about	how	modules	and	gifts	helped	the	students	to	enhance	skills.	These	
papers	predominantly	engaged	and	clarify	the	Digital	skills	and	Team	building	skills	through	the	project.

Keywords: Communication Skills Project, Soft Skills, CERFlevels, APTIS.

INTRODUCTION

The	Higher	Education	Department	of	India	as	of	now	
working	to	build	up	the	skills	to	increase	the	employability	
among	 graduates.The	 engineering	 instruction	 makes	
huge	 openings	 for	 work	 everywhere	 throughout	 the	
world.According	 to	 India	 Skills	 Report	 2017[3],	 India	
is	producing	5,	10,000+	understudies	from	29	states	in	
engineering	discipline.	Today	the	rising	innovation	has	
been	received	by	specialized	understudies,	yet	most	do	
not	have	the	communication	and	soft	skills	to	snatch	the	
present	place	of	employment.	The	wastefulness	of	soft	
skills	 noted	 in	 the	 present	 review	 among	 engineering	
graduates	and	it	prompts	unemployability.

The	 idea	 of	 engineering	 employability	 isn’t	 just	
suspending	 in	 India	 yet	 in	 addition	 made	 sense	 of	 in	
created	 and	 creating	 nations	 like	 USA,	 UK,	Malaysia	
and	 China.	 Therefore,	 engineering	 graduates	 need	 to	
prepare	more	 aggressive	 skills	 to	 confront	 the	 activity	
advertise.	 In	 this	 examination,	 we	 down	 to	 earth	
executed	 the	Communication	Skills	Project	 to	 III	Year	
B.Tech	 students	 for	 the	 scholarly	 year	 2017-18[7].	The	
Government	of	Andhra	Pradesh	actualized	 this	project	
with	coordinated	effort	of	British	Council.

The	 Andhra	 Pradesh	 Higher	 Education	 English	
Communication	 Skills	 Project	 (APHEECSP)	 has	

prepared	 the	Master	 Trainers	 in	 the	 Train	 the	 Trainer	
program	 for	 the	 twenty	 days	 and	 the	Master	 Trainers	
prepared	 the	 educators	 of	 selected	 engineering	
universities	for	two	weeks.	The	project	consists	of	A1,	
A2,	 B1,	 B2	 Levels	 of	 LEARN	 ENGLISH	 SELECT	
FACE-TO-FACE	COURSE	with	TEACHER’S	BOOK	
and	 STUDENT’S	 BOOKLET.The	 mentor	 takes	 after	
theTEACHER’S	 BOOK	 and	 understudy	 takes	 after	
STUDENT’S	BOOKLET.

The	 understudies	 and	 educators	 books	 were	
composed	by	British	Council.The	course	 involves	100	
x	 45-minute	 sessions	 adjusted	 to	 the	 modules	 inside	
Learn	English	Select.	A	few	modules	supplement	online	
sessions	 with	 a	 particular	 spotlight	 on	 soft	 skills	 and	
employability	 skills.	 Understudies	 require	 at	 slightest	
sixty	 classes	 to	 show	 up	 for	APTIS	 exam.	 The	 exam	
was	direct	through	on	the	web,	for	this	each	understudy	
must	 enroll	 with	 email	 ID	 in	 the	 start	 of	 the	 project.	
The	 course	 book	 contains	 20Modules,each	 Module	
comprises	of	five	exercises,	 each	exercise	 is	 identified	
with	working	handout,	and	the	handout	creates	thoughts	
to	 finish	 the	 exercises	 sheets.	 Each	 Module	 exercise	
contains	 presentation,	 key	 learning	 focuses,	 valuable	
dialect,	 reflection	 (question	 identified	 with	 exercise),	
and	online	assets.	The	handout	helps	the	understudy	with	
information,	dialog,	related	tables,	pictures,	models	and	
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references.	 The	 coach	 moves	 the	 educators	 Teacher’s	
book.	 These	 modules	 and	 handout	 encourage	 the	
understudies	and	mentor	 in	 the	useful.	Around	850	 III	
B.	Tech	understudies	have	been	enrolled	for	this	course.	
The	Main	Objects	and	Learning	Outcomes	of	the	Course:	
Course	Objectives

 z To	 contextualize	 and	 develop	 understudies’	
understanding	of	the	key	dialect	learnt	in	the	Learn	
English	Select	Intermediate	course

 z To	rehearse	this	dialect	in	important	circumstances

 z To	 bring	 issues	 to	 light	 of	 and	 to	 create	 key	
employability	and	soft	skills	Learning	Outcomes

 z Speak	 English	 certainly	 inside	 a	 workplace	 and	
employability	setting

 z Develop	their	skills,	information	and	understanding	
of	key	employability	skills

 z Talk	 certainly	 about	 their	 own	 and	 professional	
skills	and	experience

 z Leverage	distinctive	courses	into	work	(networking,	
internet	based	life,	reacting	to	work	adverts	and	so	on.)

 z Write	and	finish	a	cv

 z Prepare	viably	for	a	prospective	employee	meet-up

 z Understand	performance	audits	and	their	part	at	work

 z Strength	their	team	working	and	leadership	skills

What is Learn English Select (LES)?

The	 British	 Council	 was	 produced	 this	 online	
course	 that	 assistance	 an	 occupation	 searcher	 and	
representatives	 to	 henceforth	 their	 workplace	 English	
and	communication	skills.	It	furnishes	superb	web	based	
learning	trades	with	the	specialists	of	English.

It	 comprise	 of	 six	 intuitive	 self	 –	 get	 to	 courses	
graphed	level	from	A1.1	to	B2	of	the	Common	European	
Framework	 of	 Reference	 for	 Languages	 (CEFR).
Each	level	comprises	of	8	modules	with	5	units,	for	an	
aggregate	of	40	self-contemplate	exercises.	Study	is	self-
guided	and	time	taken	to	finish	each	level	will	change	as	
per	the	individual	learner.

Level name CEFR level Hours of content
Beginner A1.1 45
Elementary A1.2 45

Pre-intermediate	1 A2.1 45

Conted…

Pre-intermediate	2 A2.2 45
Intermediate B1 55

Upper-intermediate B2 55

(Source:	https://www.britishcouncil.ma)

The	 methodology	 of	 LES	 is	 theory	 and	 practical	
based,	it	is	designed	to	develop	structure	of	the	language,	
vocabulary	and	pronunciation	as	well	as	communication	
skills.

Practical Methodology of Skills in APHEECSP:	The	
distinctive	 techniques	 have	 been	 utilized	 as	 a	 part	 of	
this	 level	 to	 achieve	 the	 employability	 in	 future.	 The	
B1	level	for	the	most	part	investigate	the	employability	
skills,	 soft	 skills,	 advanced	 skills,	 machine	 working	
skills,	 enthusiastic	 knowledge,	 CV	 composing,	 report	
composing,	 getting	 ready	 for	 a	 meeting,	 transactions,	
item	portrayals,	introductions	and	meetings.	This	paper	
basically	 engaged	 and	 clarifies	 the	 Digital	 skills	 and	
Team	building	skills	through	this	course.

Digital Skills:	 One	 of	 the	 key	 skills	 of	 this	 project	 is	
Digital	 Skills,	 these	 skills	 are	 basic	 for	 all	 engineering	
understudies.	 These	 skills	 can	 quality	 the	 electronic	
communication	and	instrument	that	influence	the	person	to	
prepare	for	the	most	recent	work	to	place	communication,	
and	 increment	 the	 effectiveness	 in	 the	 association.	 The	
present	Digitalized	world	needs	a	shrewd	understudy	for	
getting	to	the	advanced	work	place.

Advanced Digital skills:

 z Emails
 z Data	Design
 z Digital(Skype)	Recruitment
 z Data	visualization	/	information	transfer

 z Presentations
 z Web	Development/Blogs
 z Professional	chats
 z Virtual	communication

 z Social	Media

These	 computerized	 skills	 are	 associated	 with	
the	 four	 principle	 interconnected	 regions	 of	Authority	
Education,	 Job	 Training,	 Government,	 and	 Public	
Awareness	 and	 Community	 Programs.	 The	 use	 of	
computerized	 skills	 is	 totally	 a	 pragmatic	 approach	
the	 learner’s	 should	 aptitude	 in	 all	 progress	 advanced	
skills	 to	 satisfy	 work	 place	 requirements.These	 skills	
dependably	 take	 adjustments	 and	 learners	 should	 all	
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ways	 refresh	 advanced	 skills.	 The	 utilization	 of	 this	
aptitude	depends	on	understudy	computerized	learning.	
The	 classroom	 viable	 philosophy	 for	 this	 ability	 by	
the	 mentor	 to	 understudies	 by	 assigning	 computer	
related	work	(LRSW	skills),	versatile	accessing,E-mail	
composing,	 video	 showcasing,	 introducing	 PPTs	 and	
web	based	life	dialect	analysis.The	writing	and	perusing	
skills	are	the	most	fundamental	to	send	the	E-sends.
Through	 the	 modules	 semantics,	 grammar,sentence	
development	 and	 accentuations	 may	 learn	 by	 the	
understudies	 while	 rehearsing	 the	 computerized	
scholarly	 skills.The	 advanced	 classroom	 and	
communication	skills	lab	is	also	mandatory	to	hone	all	
composition,	tuning	in,	perusing	and	talking	works	out.	
The	computerized	aptitude	demonstrates	the	significant	
correlation	 amongst	 cutting	 edge	 and	 creating	 nations	
with	self-employability

Digital Skill Competence:

Digital	skill

Confidant

Critical

Use	of	technology

Teambuilding skills:	Team	building	 is	 the	key	 ability	
in	 the	 project	 on	 the	 grounds	 that,	 to	 develop	 the	
compatibility	 between	 the	 understudies	 to	 involves	
and	 make	 a	 move.	 As	 per	 the	 project	 assets	 https://
goo.gl/T6Pgnh,	 the	 Human	Knot	 Game	may	 build	 up	
the	 compatibility	 and	 sure	 between	 understudies.	 The	
action	required	the	ten	to	twenty	understudies	with	three	
gatherings.	It	will	take	10	to	20	minutes	to	construct	and	
to	form	the	human	bunch.

This	 action	 improves	 scientific,	 thinking,	 critical	
thinking,	 self-considering,	 singular	 part	 and	 human	
association	skills	among	the	understudies.

A	practical	team	building	approach	in	classroom

The	action	of	human	bunch	 is	 the	best	exercise	 to	
develop	the	understudies	to	understand	team	skills	and	
fortify	 the	 team	 to	 bring	 the	 great	 result.Introducing	
this	 project	 to	 the	 specialized	 understudies	 in	 A.P	
is	 the	 testing	 prospect	 for	 British	 Council,	 directing	
and	 executing	 this	 project	 in	 Engineering	 Colleges	 is	
herculean	task	for	trainer.

CONCLUSION

As	 per	 the	 Skill	 India	 Report	 2017[5],	 Indian	
understudies	have	sound	hard	skills	however	the	soft	skills	
hole	isn’t	sufficient	to	open	to	global	work	place.	This	project	
recommends	the	both	country	and	urban	understudies	to	
learn	the	employability	skills	in	a	commonsense	approach.	
This	paper	suggests	that,	the	exercises	of	the	project	may	
teach	in	engineering	curriculum.
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ABSTRACT

Background/Objectives:	The	Purpose	of	the	study	stress	speech	analysis	using	support	vector	machine	and	
random	forest	algorithms	and	also	compare	the	performance	of	the	two	methods	for	efficient	stress	speech	
recognition.	The	reason	for	the	development	and	improvement	of	speech	stress	recognition	systems	is	wide	
usability	in	nowadays	automatic	voice	controlled	systems.

Method/Statistical analysis:	This	study	uses	a	database	of	200	different	speech	samples	collected	randomly	
from	different	individuals	for	the	same	sentence,	“The	weather	is	too	hot	today.”	We	get	training	dataset	and	
test	dataset	which	helps	in	the	analysis	of	the	signal	in	accordance	with	both	the	algorithms.

Findings:	The	efficiency	of	Support	Vector	Machine	and	Random	Forest	in	stress	speech	recognition.

Improvements/Applications:	 Extremely	 useful	 in	 healthcare	 centers,	 Psychiatry	 treatment	 centers	 and	
helpful	for	psychological	improvement	of	individuals

Keywords: Speech signal, Support Vector Machine (SVM), Random Forest(RF) 

INTRODUCTION

Speech	 is	 a	 complex	 signal	 which	 contains	
information.	 Stress	 recognition	 in	 speech	 has	 gained	
high	enthusiasm	from	researchers	all	around	the	world.	
We	 experience	 speech	 on	 daily	 basis	 that	 may	 be	
psychological	 or	 physiological	 stress.	 Normal	 speech	
can	be	defined	as	speech	made	 in	a	quiet	environment	
with	no	task	obligations.	Stress	in	speech,	on	the	other	
hand,	is	a	result	of	speech	produced	under	stress	such	as	
heavy	workload,	environmental	noise,	emotional	states,	
fatigue	and	loss	of	sleep.	Psychological	stress	is	a	feeling	
of	strain	and	pressure	on	the	brain.	Stress	can	be	external	
and	 related	 to	 our	 atmosphere,	 but	 it	 can	 also	 be	 the	
result	of	anxiety	or	other	negative	emotions	surrounding	
a	 situation.	 Stress	 and	 emotion	 have	 effect	 on	 vocal	
system	 and	 modify	 the	 quality	 and	 characteristics	 of	
speech	utterance.

When	it	comes	to	human	interacting	with	humans,	
the	 related	 emotions	 are	 understood	 easily	 and	 the	
desired	information	can	be	perceived	avoiding	all	other	
paralinguistic	speech.	But,	when	 it	comes	 to	machines	
interacting	 with	 humans,	 it	 becomes	 a	 tad	 difficult.	

First,	 the	machines	 are	 indifferent	 to	 human	 emotions	
and	 second,	 they	 have	 difficulty	 separating	 the	 useful	
information	 from	 the	 paralinguistic	 information.	 This	
becomes	 liability	 of	 the	 machine	 and	 degrades	 its	
performance.

As,	 the	 effect	 of	 stress	 on	machines	 leads	 to	 their	
underperformance	so	researches	are	trying	to	study	the	
effect	of	stress	at	sentence,	word	and	sound	unit	levels.	
So,	as	to	improve	the	performance	of	 the	machine,	we	
need	efficient	ways	to	separate	the	information	from	the	
speech	by	recognizing	the	stress	level	and	compensating	
for	the	same.	There	are	many	approaches	towards	stress	
speech	recognition.

For	 classification	 of	 speech,	 methods	 that	 can	
be	 used	 are:	 SVM	 (Support	 Vector	 Machine),	 RF	
(Random	 Forest),	 HMM	 (Hidden	 Markov	 Model),	
KNN	 (K-	 Nearest	 Neighbour)	 and	 several	 others.	All	
these	 algorithms	 help	 us	 classify	 the	 normal	 speech	
and	 this	 is	how	we	will	help	 the	machines	 to	perceive	
the	desired	 information	 in	 the	speech.	We	have	used	a	
database	 consisting	 of	 some	 samples	 containing	 audio	
of	the	sentence,	“The	weather	is	too	hot	today”.	And	we	
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checked	the	results	before	and	after	examining	with	two	
algorithms,	Random	Forest	and	Support	Vector	Machine	
and	then	dug	out	the	conclusion.

RESEARCH METHOD

Research Design:	 This	 study	 uses	 Support	 Vector	
Machine	and	Random	forest	algorithm.

Research Subjects and Data Collection Method

When	 we	 are	 set	 to	 evaluate	 stress	 in	 the	 speech	
signal,	 we	 need	 a	 high	 quality,	 noiseless	 and	 natural	
database	 containing	 authentic	 samples	 from	 different	
individuals.

Databases	can	be	of	different	types	as	under:

	 (a)	We	can	obtain	database	from	people	randomly.

	 (b)	We	 can	 obtain	 samples	 from	 public	 speaking	
scenarios.

In	this	paper,	we	have	collected	200	samples	from	
different	individuals.	We	made	all	of	them	say	a	sentence	
i.e.	 “The	 weather	 is	 too	 hot	 today.”	And	 we	 tried	 to	
examine	the	stress	considering	speech	parameters.

We	analyzed	the	samples	using	both	SVM	and	RF	
trying	the	find	the	better	classification	of	normal	signal	
and	stress	signal.

Methods for classifying normal speech and stress 
speech

Support Vector Machine:	Support	Vector	Machine	 is	
one	of	the	most	efficient	classifiers.	It	is	a	frontier	which	
best	segregates	the	two	classes.	It	looks	at	the	extremes	
of	the	data	sets	and	draws	a	decision	boundary	known	as	
a	hyperplane[1].	And	it	 is	very	 important	because	 if	we	
do	not	have	an	optimal	boundary,	we	could	incorrectly	
classify	 the	 objects.	 And	 we	 should	 even	 maximize	
the	 width	 between	 the	 two	 classes	 of	 support	 vectors	
for	 efficient	 classification.We	can	work	with	 relatively	
larger	 number	 of	 features	without	 requiring	 too	much	
computation.

Here	we	use	the	support	vector	machine	to	classify	
the	stress	signal	and	the	normal	signal	in	order	to	analyze	
the	level	of	stress	present	in	the	given	speech[2].

In	this	algorithm,	we	plot	each	data	items	as	a	point	
in	 n	 dimensional	 space	with	 the	 value	 of	 each	 feature	

being	 the	 value	 of	 a	 particular	 coordinate	 are	 taking	
two	classes	of	speech	signal,	one	being	the	stress	class	
and	other	being	the	normal	class	and	the	parameters	of	
distinguishing	the	both	are	pitch,	energy	and	amplitude	
of	the	signal.

SVM	 has	 shown	 to	 have	 better	 generalization	
performance	 than	 traditional	 techniques	 in	 solving	
classification	problems.	And	it	is	done	in	the	following	
process.

After	starting	the	system,	the	speech	signal	is	taken	
from	the	database	and	then	we	divide	 them	to	 training	
and	testing	database[3,4].

Training Dataset:	 It	 is	 the	 set	 of	 database	 to	 train	 a	
model.	We	use	70%	of	the	dataset	as	the	training	dataset	
so	that	we	could	get	maximum	meaningful	results.

Test Dataset:	It	is	a	subset	to	test	the	trained	model.	We	
use	30%	of	the	database	as	the	testing	samples	as	it	is	the	
representative	of	the	data	set	as	a	whole.

Feature Selection:	After	splitting	the	dataset	into	training	
and	 testing	 dataset,	 we	 classify	 our	 normal	 and	 stress	
speech	regarding	parameters	such	as	energy	and	pitch	of	
the	signal.	Spectral	energy	distribution	has	wide	variation	
when	we	check	our	speech	signal	energy	distribution.	The	
excitation	spectra	may	also	be	a	major	representation	of	
stress,	which	can	be	modeled	by	the	reliable	trends	in	the	
energy	distribution	in	frequency	domain.Pitch,	in	speech,	
the	relative	highness	or	lowness	of	a	tone	as	perceived	by	
the	ear	which	depends	on	 the	number	of	vibrations	per	
second	produced	by	the	vocal	cords.

SVM parameter selection:	Parameter	selection	in	SVM	
algorithm	affects	the	performance	of	the	machine	learning.	
At	present,	the	research	revolves	around	v-support	vector	
machine.	v-SVM	is	a	deformation	of	SVM	algorithm,	it	
uses	 the	parameter	v	 instead	of	others.	Parameter	v	has	
some	meaning	in	values	and	its	value	range	in	between	0	
and	1,	so	its	choice	is	relatively	easier.

SVM Classification:	 SVM	 is	 used	 for	 classification	
providing	SVM	formulations	for	when	the	input	space	is	
linearly	separable	or	linearly	inseparable.	So	we	classify	
our	samples	in	normal	and	stress	samples	by	the	help	of	
a	hyperplane.

This	 is	 how	 tried	 to	distinguish	 the	 stressed	 samples	
and	 normal	 samples	 of	 the	 speech	 using	 Support	Vector	
Machine.
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Random Forest:	Random	forests	classifier	is	an	ensemble	learning	method	for	classification	and	other	tasks	that	works	
by	constructing	multiple	decision	trees	at	the	time	of	training.	The	combination	of	one	or	more	algorithms	of	same	or	
different	kind	for	classifying	objects	is	called	as	an	ensemble	algorithm.	For	example, random	forest	can	combine	naïve	
bayes	or	decision	trees	or	support	vector	machine	and	at	the	end	taking	vote	in	consideration	to	the	object.

Fig. 1: Classification of speech signal using RF

Random	Forest	 is	a	supervised	learning	algorithm.	
As	 practically	 we	 know,	 the	 trees	 in	 the	 forest	 are	
somewhat	random.	That’s	how	the	data	is	observed,	it	is	
randomly	scattered	like	the	trees	in	a	forest.	The	“forest”	
is	made	up	of	ensemble	of	decision	trees.	The	more	the	
number	of	decision	trees,	the	more	the	accuracy	of	the	
random	forest.

Random forest builds multiple decision trees and 
merges them together to get a more accurate and 
stable prediction[9,	 10,11].There	 is	 additional	 randomness	
to	the	model.	Instead	of	searching	for	the	most	important	
feature	 while	 splitting	 a	 node,	 it	 searches	 for	 the	 best	
feature	among	a	random	subset	of	features.	This	results	in	
a	wide	diversity	that	generally	results	in	a	better	model.

As	 we	 can	 see	 in	 the	 above	 block	 diagram,	 the	
red	dots	and	blue	dots	 represent	 the	 stress	and	normal	
samples	 respectively.	 The	 entire	 set	 of	 the	 speech	
samples	 are	 split	 into	 decision	 tress	 who	 take	 some	
samples	for	further	splitting	randomly.	This	goes	on	till	
the	 stage	when	we	 get	 our	 separate	 normal	 and	 stress	
samples	to	help	with	better	performance	of	machines.

Therefore,	 in	 Random	 Forest,	 the	 classification	
occurs	by	 splitting	 the	node	 and	 then	we	get	our	 result	
clarification	according	to	the	number	of	the	decision	trees.

ANALYSIS METHOD

The	 collected	 data	 were	 analyzed	 usingHD	 Audio	
recorder	pro.

The	different	parameters	of	speech	such	as	energy	and	
pitch	helped	us	in	analyzing	our	speech	signal	using	both	the	
algorithms.	We	tried	to	plot	the	graphical	representation	of	the	
classification	of	the	normal	set	and	stress	set	according	to	both	
the	algorithms.

RESEARCH RESULTS

Support Vector Machine

Fig. 2: Graphical representation  of speech signal in 
SVM
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The	above	figure	is	the	graphical	representation	of	
the	support	vector	machine	classification.	Here,	we	have	
shown	the	stress	and	normal	dataset	using	red	and	blue	
dots	 respectively.	This	classification	by	 the	hyperplane	
is	 commonly	 known	 as	 wide	 street	 approach.	 And	
using	this	approach	and	some	kernel	functions,	we	have	
distinguished	 the	 stress	 signal	 from	 the	normal	 signal.	
What	we	have	done	is	a	linear	approach	but	non	linear	
distribution	 can	 also	be	 solved	 as	 simply	 as	 the	 linear	
one	 in	 support	 vector	machine	 just	 by	 adding	 another	
dimension[7,8].

That’s	 why	 support	 vector	 machine	 is	 generally	
used	 as	 classifiers	 due	 to	 its	 simplicity	 and	 easy	

implementation	nature.

Random Forest

Fig. 3: Graphical representation of speech signal in 
Random Forest

Random	 forest	 is	 basically	 used	 where	 multiple	
types	of	data	are	needed	to	be	classified.	But	here	we	are	
using	to	classify	our	signal	to	normal	and	stress	samples.	
Random	 forest	 classifier	 avoids	 over	fitting.	When	we	
have	more	 trees	 in	 the	 forest,	 random	 forest	 classifier	
won’t	overfit	the	model.	

It	can	model	the	random	data	for	categorical	values.

The	 different	 basic	 parameters	 of	 Random	 Forest	
Classifier	such	as	total	number	of	trees	to	be	generated	
and	decision	tree	related	parameters	like	minimum	split,	
split	criteria	etc.	helped	usin	classifying	the	normal	and		
stress	signals	and	these	are	represented	by	blue	and	red	
dots	 respectively.	 Less	 number	 of	 decision	 trees	 leads	
to	 less	 accuracy	 and	 hence	 the	 above	 obtained	 graph.	

That’s	 why	 it	 is	 somewhat	 less	 preferable	 when	 used	
with	less	variety	of	data.

DISCUSSION

This	study	was	aimed	at	examining	the	differences	
in	the	usage	of	the	two	machine	learning	algorithms.	Our	
aim	is	to	increase	the	performance	of	the	machines’	speech	
recognition	 and	 for	 that;	we	use	various	 algorithms	 to	
know	which	one	is	more	efficient	than	the	other.	Support	
Vector	Machine	 is	 one	of	 the	most	 performing	of-the-
shelf	 supervised	 machine	 learning	 algorithms.	 This	
means	that	when	we	have	a	problem	and	we	try	to	run	
SVM	on	it,	we	will	often	get	pretty	good	results	without	
many	tweaks.	And	when	we	use	SVM	for	stress	speech	
signal,	 we	 get	 good	 results	 classifying	 the	 stress	 and	
normal	 signals.	 It	 improves	 the	machine	 performance.	
But	is	it	more	efficient	than	the	random	forest	approach?	
We	studied	and	tried	to	find	the	answer	for	this	question.	
Another	 algorithm,	 Random	 forest	 classifier	 creates	 a	
set	of	decision	 trees	 from	 randomly	 selected	 subset	of	
training	set.	It	 then	aggregates	the	votes	from	different	
decision	trees	to	decide	the	final	class	of	the	test	object.	
When	 we	 used	 it	 for	 stress	 speech	 recognition,	 we	
classified	the	normal	and	stress	signals	with	the	help	of	
decision	trees.

CONCLUSION

This	 study’s	 contribution	 is	 that	 it	 identified	 the	
efficient	 algorithm	 while	 dealing	 with	 stress	 speech	
recognition.Success	 of	 stress	 speech	 recognition	 is	
dependent	on	 appropriate	 feature	 extraction	 as	well	 as	
proper	classifier	selection	from	the	sample	speech.		We	
found	that	the	support	vector	machine	is	a	better	approach	
while	dealing	 	with	stress	speech	signal	as	 it	classifies	
single	or	multiple	dataset	precisely.	Random	forest	has	
limitations	when	it	comes	to	single	data	classification	as	
it	needs	large	number	of	instances	to	give	the	accurate	
result	but	it	is	excellent	at	handling	multiple	datasets.	So,	
when	we	want	to	check	the	performance	of	the	machine	
based	 on	 stress	 speech	 recognition,	 we	 use	 Support	
Vector	Machine.
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ABSTRACT

Web	services	are	operations	that	various	users	can	access	through	the	internet	over	a	well-defined	interface.	It	
offers	many	benefits,	including	vendor	independence	and	universal	access.	Web	services	are	becoming	more	
prevalent	and	allowing	organizations	by	using	the	web	as	a	market	for	creating	and	selling	their	services	
and	consuming	services	from	other	service	providers.	Selecting	an	appropriate	service	according	to	the	user	
request	is	the	tedious	task	since	there	are	many	services	available	in	the	registry	and	divulging	similar	kinds	
of	functionalities.	Existing	methodologies	depends	on	Non-functional	characteristics	for	selecting	a	service,	
and	these	characteristics	are	not	trusted	by	the	user	always,	and	it	does	not	express	the	user	perspectives	
of	Quality.	Furthermore,	the	user	will	prefer	a	high-quality	service	for	invocation	based	on	QoS	values	or	
service	which	has	 a	good	 reputation.	Since	 there	 is	 a	 strong	correlation	between	Quality	of	 service	 and	
Quality	of	experience,	a	similarity	analysis	performed	in	this	paper	with	a	bootstrapping	framework	for	new	
services	in	the	area	of	real	time	time	web	services	and	medical	applications.

Keywords: Web services, Web services selection, Quality of service, Quality of experience and Bootstrapping 
framework.
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INTRODUCTION

A	 web	 service	 1	 offers	 an	 extensible	 framework	
for	 application	 to	 application	 communication.	 So	 that	
application	 created	 on	 any	 platform	 can	 communicate	
with	any	other	platform	using	web	services.	It	provides	a	
simplified	procedure	by	defining	a	reliable	mechanism	to	
define,	discover	and	connect	with	web	applications.	Web	
services	based	on	XML	open	standards.	Figure	1	shows	
the	three	entities	of	the	web	services	model:	a	provider	
is	a	person	who	creates	a	service	for	a	specific	business	
purpose.	A	requestor	is	a	person	who	seeks	or	requests	
to	use	 the	provider’s	web	service	 to	meet	 the	business	
requirement	 finally	 a	 broker	 acts	 as	 a	 matchmaker	
between	the	provider	and	the	service	requestor.

The	web	services	 framework	categorized	 into	 three	
areas	(i)	Communication	protocols	(ii)	Service	descriptions	
and	 (iii)	 service	 discovery.	All	 the	 communications	 of	
web	 services	 made	 by	 Simple	 object	 access	 protocol	
(SOAP) [2],	 and	 it	 uses	 the	 existing	 transport	 protocols	
for	communication	between	web	services.

Web	 services	 description	 a	 language	 (WSDL)	
[3]	 provides	 a	 complete	 description	 of	 web	 services	
consists	 of	 document-oriented	 or	 procedure-oriented	
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information.	 The	 universal	 description	 discovery	 and	
integration	(UDDI) [4]	is	a	registry	of	web	services	used	
to	discover	and	invoke	the	web	services	dynamically.

Related work:	 For	 selecting	 a	 service,	 the	 service	
requestor	searches	 in	 the	registry,	Since	many	services	
are	 addressing	 the	 same	 functionality	 the	 process	 of	
selecting	 the	 service	 is	 a	 tedious	 and	 time-consuming	
task	to	the	user5.In	this	situation,	the	user	has	to	compare	
every	 service	 and	 select	 the	 appropriate	 service	which	
matches	to	his	request.

The	quality	claims	registered	by	the	service	provider	
at	the	time	of	registration	is	not	always	reliable	[6]

The	service	providers	can	publish	false	information	
about	the	services	which	leads	to	dissatisfaction	among	
the	users.	Li	et	al.	proposed	an	exponential	function	[7]	
to	revise	the	QoS	values	since	the	past	runtime	data	is	not	
adequate	to	judge	the	web	services.	A	web	service	level	
agreement	 was	 proposed	 by	 Ludwik	 et	 al.which	 acts	
as	a	specification	language	for	service	level	agreement	
language	 to	monitor	 and	 define	QoS	 parameters.	Tian	
et	 al.[8]	 proposed	 a	 method	 for	 publishing	 the	 QoS	
information	along	with	the	web	service	descriptions	in	
the	UDDI.

Omar	 Radwan	 proposed	 Quality	 of	 experience	 of	
web	 services	 (QoEWS)	 [9]	 that	 exposes	 a	 conceptual	
and	 technical	 aspect	 for	 Monitoring,	 measurements,	
prediction,	 and	 optimization.	 Geerts	 et	 al.	 proposed	 a	
framework	 for	 predicting	 and	 measuring	 the	 Quality	
of	 experience	 [10]	 In	 the	 field	 of	 information	 and	
communication	 technology.	 Bipin	 et	 al.[11]	 proposed	
an	approach	which	identifies	the	Quality	of	experience	
attributes	 by	 mining	 the	 reviews.	 A	 bootstrapping	
framework	and	QoS	model	proposed	by	Zainab	Alazzaf	
[12].	The	model	monitors	and	calculates	the	Quality	of	
attributes	values	for	the	available	web	services.

Quality of Service and Quality of experience:	Quality	
of	service	covers	a	variety	of	techniques	and	addresses	
the	 needs	 of	 service	 requestors	with	 those	 the	 service	
provider’s	 based	 on	 the	 network	 resources	 available.	
The	properties	of	web	services	assessed	through	the	QoS	
values	such	as	performance,	reliability,	availability,	and	
security	[12].	The	performance	measured	by	execution	

time,	throughput,	response	time	and	latency.	Reliability	
measures	 the	 ratio	of	 the	number	of	error	messages	 to	
the	 total	 number	messages	 and	Accessibility	measures	
the	number	of	successful	service	invocation	over	a	point	
of	time.

Quality	 of	 Experience:	 Accessing	 the	 service	
according	 to	 the	 QoS	 values	 is	 not	 sufficient.	 The	
practical	 difficulty	 is	 the	 service	which	 has	 good	QoS	
values	may	fail	to	satisfy	the	user	expectations.	The	QoS	
descriptions	given	by	the	service	providers	at	the	time	of	
publishing	are	not	always	reliable,	and	there	is	no	proper	
validation	 mechanism	 for	 validating	 the	 information	
given	by	 the	service	providers.	Hence	 the	service	fails	
to	meets	the	user	point	of	view	and	it	is	very	difficult	to	
judge	based	on	the	QoS	values.

In	 this	 paper,	 a	 combined	 approach	 of	 Quality	 of	
services	 and	 Quality	 of	 experience	 proposed	 and	 a	
similarity	analysis	performed.	The	user	reviews	collected	
from	 the	 various	 domains	 and	 the	 QoE	 attributes	
identified	 for	 selection.	 The	 bootstrapping	 framework 

[13]	 monitors	 the	 performance	 of	 the	 participant	 web	
services	and	processes	the	user	reviews	simultaneously.	
The	service	possesses	good	performance,	reliability	and	
low	cost	suggested	to	the	user.

Framework using QoS and QoE:	The	QoS	framework	
[13]	of	Preprocessing	stage	where	 the	services	fetched	
from	 the	 registry	 and	QoS	Evaluation	 stage	where	 the	
QoS	 values	 are	 monitored	 and	 calculated.The	 QoE	
framework	consists	of	the	following	steps

 z Extracting	QoE	Attributes:	The	reviews	are	mined	
from	 the	 various	 web	 portals	 and	 processed	
using	 natural	 language	 approach	 using	 trigrams	
approach.	The	POS	tags	in	the	reviews	identified	by	
identifying	 the	positive	and	negative	words	based	
on	the	user	experience.

 z Trigram	 approach:	 Trigram	 approach	 is	 used	 to	
find	 the	 language	 similarity,	 and	used	 for	 context	
spelling	 detection	 and	 correction	 based	 on	 the	
three-word	sequence.

 z Attribute	Clustering:	Once	the	attributes	identified	
from	 the	 reviews	 sentiment	 scores	 calculated	 and	
suitable	representative	titles	assigned.
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Table	 1	 shows	 the	 values	 of	 monitored	 web	
services	form	the	selected	domains	using	our	approach.	
The	 domains	 are	 categorised	 in	 to	 weather	 services	
,Map	 services	 ,calculator	 seervices	 ,E	 book	 services	
,Trip	 services	 and	 Medical	 services	 .The	 QoS	 values	
calculated	with	the	service	ratings.	We	have	observed	a	
strong	correlation	between	QoS	and	QoE	attributes.

Bootstrapping framework: In	the	approach	mentioned	
above,	 the	 QoS	 values	 observed	 with	 their	 runtime	
performance	with	the	service	ratings.	We	have	classified	
according	 to	 latency,	 response	 time	 and	 throughput	 in	
our	database.	The	service	which	has	Good	QoS	values	
and	 good	 service	 reputation	 suggested	 to	 the	 user.	
Here	 the	 real	 challenge	 depends	 on	 the	 newcomer	
service.	 A	 proper	 validation	 mechanism	 is	 needed	 to	
assess	 the	 newcomer	 web	 service.	We	 have	 proposed	
a	 bootstrapping	 framework	 which	 monitors	 the	 web	
service	and	calculates	the	real-time	QoS	values.	Quality	

of	 experience,	 we	 are	 considering	 service	 provider	
reputation,	 availability,	 and	 cost.	 For	 the	 newcomer	
service,	we	have	bootstrapped	the	services	based	on	the	
service	provider	reputation	cost	and	accessibility.

Fig. 2: Bootstrapping Framework

Experiments and Evaluation: The	 reviews	 collected	
from	seven	different	domains.JDK	8.0	used	for	service	
invoking.Eclipse	3.6	and	HTTP	client	for	invoking	the	
RESTful	 services.We	have	 used	MYSQL	database	 for	
storing	the	service	information.

Fig. 3: User Interface

Figure	3	shows	the	User	Interface	screen.	User	submits	his	query	in	the	user	interface.	Based	on	the	user	query	the	
services	fetched	and	the	following	information	listed	(i)	Service	name	with	the	highest	rating	with	the	corresponding	
QoS	values.

Table 2: Data analysis of the bootstrapped framework

Name Latency 
(ms)

Response 
time (ms)

Execution 
time (ms)

Throughput 
(ms)

Reliability 
(%)

Service 
rating

Accesebility 
(%) Cost

Weather 1 1.7 119.8 118.1 2.147 95.515 3 100 0
Weather	2 2.9 129.9 127 1.318 94.321 			3* 98.89 0
Weather	3 140.1 310.1 170 2.147 96.11 		3# 97.36 0
Weather	4	 49.4 342.8 293.4 1.111 94.111 2 98.54 0

 Map 1 42.4 64.9 22.5 1.1 96.344 		3# 100 0
Map	2 1.6 78.5 76.9 2.147 95.861 		3* 100 0
Map	3 12.6 132.9 120.3 2.147 94.062 2 98.63 0
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Conted…

Map	4 33.3 173.3 140 1.1 94.663 3 99.16 0
Calculator 1 0.1 14.4 14.3 1.77 95.639 3 100 0
Calculator	2 73.2 84.6 11.4 2.147 94.929 		3# 88.6 0
Calculator	3 77.2 101.4 24.2 2.323 96.586 		3* 99.54 0
Calculator	5 0.3 189.8 189.5 1.1 95.624 3 98.65 0

E-book 1 70.2 158.4 88.2 2.147 95.268 3 95.87 0
E-book	3 220.9 294.7 73.8 2.147 94.845 			2# 97.36 0
E-book	4 185.3 431.6 246.3 2.147 96.475 			2* 97.24 0

Trip 1 98 120.6 22.6 1.857 97.223 3 100 0
Trip	2 160 194.03 34.3 1.223 96.333 		2# 94.98 0
Trip	3 174.23 208.05 33.82 1.524 93.226 		2* 93.25 0

Blood	pressure	
monitor 188.3 247.6 59.3 1.121 96.66 		2# 91.68 48

Blood	pressure	
monitor 164.3 627.5 163.2 1.356 98.33 			2* 89.26																					 60

Table	 2	 provides	 the	 bootstrapped	 values	 for	 the	
services.	For	each	domain,	 the	 topmost	 service	 ranked	
and	 suggested	 to	 the	 user.	 For	 the	 newcomer	 service,	
the	 real-time	QoS	calculated	with	 the	 service	provider	
reputation	with	cost	and	accessibility.

Figure 4: Bootstrapped QoE Services based on 
Reputation

Figure 5: Bootstrapped QoE Services based on 
Accessibility

Figure 6: Bootstrapped QoS Services based on 
Response Time

Figure 7: Bootstrapped QoS Services based on 
Latency

Figure	 4	 	 shows	 the	 Bootstrapped	 values	 of	 the	
QoE	services	based	on	service	providers	reputation	and	
figure	5	shows	the	Accessibility	rate	of	the	bootstrapped	
services	 based	 on	Quality	 of	 experience.	Accessibility	
measured	through	the	number	of	successful	invocations	
of	 the	 services.	We	have	 achieved	 higher	 accessibility	
rate	for	the	services.	In	figure	6	and	seven	the	services	
with	 the	 shortest	 response	 time	 and	 Latency	 are	
showcased.	For	example,	if	a	user	wants	a	service	in	the	
weather	category,	he	will	give	the	query	through	the	user	
interface	given	in	figure3.	Based	on	the	query	the	various	
services	 are	 analyzed	 in	 the	 weather	 domain	 and	 the	
service	which	has	low	response	time	with	service	ratings	
suggested	to	the	user.In	table	2	the	detailed	Bootstrapped	
values	are	presented.

CONCLUSION

Based	 on	 the	 experimental	 results	 we	 found	 a	
strong	 correlation	 between	 QoS	 and	 QoE,	 comparing	
these	two	a	Similarity	analysis	presented	in	 this	paper.	
Furthermore,	 we	 have	 proposed	 a	 bootstrapping	
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framework	which	calculates	the	real-time	QoS	from	the	
services	and	process	the	user	reviews,	identifies	the	QoE	
attributes	and	assigns	the	service	ratings.	For	newcomer	
services,	 our	 bootstrapping	 system	 rates	 the	 services	
using	 the	 parameters	 like	 service	 provider	 reputation,	
cost,	and	accessibility	and	calculates	the	service	ratings.
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ABSTRACT

Precision	 agriculture	 is	 implementation	 of	 information	 technology	 in	 the	 field	 of	 agriculture.	 It	 is	 site	
specific	agriculture	where	sensors	are	placed	in	the	field	to	collect	data.	Usually,	the	data	is	acquired	from	
sensors	with	the	help	of	satellite.	The	collected	sensor	data	is	further	processed	to	handle	precise	decision	in	
the	field	of	agriculture.	The	domain	uses	satellite	images,	sensor	data	and	utilizes	Information	Technology	
to	manage	 the	 concept	 based	 on	 observations,	measurements	 and	 response.	 To	 do	 so,	 it	 follows	 either	
predictive	 approach	of	 analysis	 or	 control	 approach	of	 analysis.	The	predictive	 approach	deals	with	 the	
static	indicators	while	the	control	approach	focuses	on	the	monitoring	the	entire	cycle	with	adaptability	to	
the	need.	With	the	advent	of	information	technology,	variety	of	intricacies	has	been	introduced	in	the	field	
of	agriculture.	Consequently,	data	mining	becomes	very	much	essential	 to	provide	 suitable	data	 sources	
for	 decision	making.	Lot	 of	mining	 approaches	 has	 been	 attempted	 in	 the	 past	 towards	 delineating	 this	
agricultural	data.	Each	of	the	methodologies	possesses	certain	credentials	as	well	as	limitations.	This	paper	
attempts	to	highlight	the	rational	of	these	data	mining	approaches	towards	helping	precision	agriculture	as	
an	effective	endeavor.
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INTRODUCTION

Precision	 agriculture	 is	 a	 site	 specific	 agriculture	
where	 analysis	 and	 observation	 are	 considered	 to	
decide	 on	 certain	measures	 and	means	 for	 performing	
agricultural	related	tasks.	The	data	that	are	collected	are	
utilized	to	the	spectrum	of	applications	such	as	variable	
rate	 technology,	 unmanned	 aerial	 vehicle,	 global	
positioning	 system,	 mapping	 technology,	 guidance	
technology.	 By	 combining	 internet	 with	 GPS(Global	
Positioning	System)	and	GIS(Geographical	Information	
System),	 agricultural	 monitoring	 	 would	 be	 improved	
in	terms	of		yield	prediction,	amount	of	fertilizer	to	be	
used,	soil	sampling	and	weather	monitoring	.	Ultimately	
PA	 provides	 a	 scope	 for	 automatic	 field	 management	
using	 DSS(Decision	 support	 system).	 However,	 the	

technology	does	not	provide	usability	to	farmer	as	most	
of	 them	 are	 not	 literates.	 In	 some	 cases,	 the	 scarcity	
of	 the	 tools	prevents	 the	farmers	using	the	 technology.	
Additionally,	 the	 cost	 of	 technology	 is	 too	 high	 for	
practice.	In	spite	of	these	factors,	a	proper	training	on	PA	
is	highly	essential	to	educate	the	farmers	to	get	updated	
on	technology.

Despite	 of	 all	 these	 issues,	 the	 growth	 in	
computational	 technology	attempts	 to	ease	 the	process	
with	 the	 introduction	 of	 data	 mining	 principles.	 The	
principles	 try	 to	 locate	 the	 different	 patterns	 of	 agro	
data	which	in	turn	may	be	applied	for	several	purposes	
when	needed.	Lot	of	methods	has	been	evolved	 in	 the	
literature	 for	 this	 purpose.	Hence,	 a	 comprehension	of	
these	researches	would	be	helpful	in	finding	the	pros	and	
cons,	such	that	a	direction	towards	improvement	may	be	
drawn	further.

Precision Agriculture and its Approaches:	In	general,	
PA	 is	 a	 technology	 that	 is	 evolved	with	 the	growth	of	
computational	capabilities	and	Information	processing.	
Several	approaches	have	been	studied	and	demonstrated	
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in	the	last	two	decades.	All	the	approaches	had	fixed	up	a	
common	objective	of	improving	the	productivity	with	the	
help	of	sustainable	technological	services.	Some	of	the	
notable	approaches	that	ignited	the	precision	agriculture	
research	 in	 the	 present	 decade	 are	 highlighted	 in	 the	
ensuing	section.

A new vision based approach to differential spraying 
in precision agriculture:	An	automated	computer	vision	
based	method	was	developed	by	Alberto	Tellaeche(2008)	
et	 al	 [1]	 for	 detecting	weed	 to	decide	on	 the	 amount	of	
herbicides	to	be		sprayed	on	it.	An	online	decision	making	
process	 is	 attempted	 in	 this	work	 to	 distinguish	 crops	
from	weeds.	Initially,	an	image	segmentation	process	is	
designed	to	partition	the	captured	image	into	grid	of	cells	
and	the	attributes	are	extracted	from	each	of	the	cells.	A	
knowledge	 based	 system	 is	 deliberated	 to	 propose	 the	
multi	 criteria	 decision	making	 process.	The	 process	 is	
carried	out	by	combining	both	structural	and	area-based	
measurements	 under	 a	 fuzzy	 context	 through	MCDM.	
Yet,	the	system	failed	to	consider	illumination	property	
of	 the	 components	 for	 weed	 detection	 which	 may	 be	
leading	 to	 inconsistency	of	 outcome	when	 considered.	
In	addition,	the	learning	process	for	the	decision	making	
is	not	automated,	hence	the	system	is	prone	to	variation.	
Precision	farming.	A	comprehensive	approach	:

A	 comprehension	 about	 the	 precision	 farming	
was	performed	by	R.D.Grisso(2009)	 et	 al	 [2].The	 study	
highlighted	 the	 goals	 of	 Precision	 agriculture	 like	
high	 profit,	 quality	 product,	 and	 pest	 management.		
According	 to	 the	 comprehension,	 it	 is	 viewed	 that	 the	
Precision	 agriculture	 has	 three	 main	 factors	 such	 as	
real	time	information,	technology	and	decision	support.		
Information	forms	a	valuable	source	of	soil	properties,	
fertility	management,	weed	and	pest	management.	While	
technology	helps	in	the	process	of	analysis	and	synthesis.	
Finally,	 the	 decision	 process	 helps	 in	 identifying	 the	
alternatives	to	yield	potential	yields.

Aerial coverage optimization in precision agriculture 
management-A musical harmony inspired approach: 
An	 aerial	 coverage	 for	 precision	 agriculture	 was	
suggested	 using	 robot	 through	 a	 musical	 harmony	
inspired	 approach	 by	 Joao	 valente(2013)	 et	 al[3]. 
According	 to	 the	 suggested	 method,	 Coverage	 path	
planning	 is	 performed	 to	 cover	 the	 complete	 farming	
field	from	initial	to	final	position	with	motion	planning.	
The	 task	 is	 to	minimize	 the	 number	 of	 turns	which	 is	
approached	using	harmony	search.	The	method	solved	

the	issue	through	an	online	planner	and	offline	planner	
wherein	 sensitivity	 of	 environmental	 changes	 are	
handled	to	determine	the	positioning	of	the	robot.

Optimal pest management by networked unmanned 
cropdusters in precision agriculture-A cyber 
physical system approach:	 A	 proposal	 to	 utilize	 a	
Small	Unmanned	Aerial	System	(SUASs)	 for	spraying	
pesticides	was	initiated	by	Brandon	stark(2013)	et	al[4]. 
The	method	incorporated	a	decision	process	which	used	
Centroidal	 voronoi	 tessellation	 method	 to	 decide	 the	
volume	of	pesticides	according	 to	 the	need.	The	study	
emphasized	 the	 effectiveness	 through	 the	 simulation.	
However,	 in	 reality	 the	 number	 of	 arrangement	 and	
behaviour	in	the	UASs	and	sensors	can	be	chosen	based	
on	the	configuration	of	the	infection	and	the	capabilities	
of	the	SUASs	available.

Smart monitoring of potato crop-A cyber physical 
system architecture model in the field of precision 
agriculture:	A	transdisciplinary	cyber	physical	system	
developing	 hardware	 and	 software	 components	 for	
potato	 crop	 monitoring	 was	 proposed	 by	 Ciprian	
radu	 RAD(2015)	 et	 al[5].	 A	 three	 layered	 architecture	
is	 attempted.	 A	 physical	 layer	 is	 designed	 to	 collect	
ground	 level	 information	 from	 the	 sensors.	 To	 handle	
the	communication,	a	network	layer	supporting	wireless	
operations	for	transmitting	data	is	developed.	Finally,	a	
decision	layer	for	monitoring	the	growth	of	the	potato	is	
developed.	The	method	appeared	to	be	effective,	yet	the	
monitored	parameters	are	not	revealed.

A survey of wireless sensor network approaches and 
their energy consumption for monitoring farm fields 
in precision agriculture:	A	feasibility	study	on	utilizing	
wireless	 sensor	 network	 approach	 was	 aimed	 by	
Mohammad	hossein	anisi(2015)	et	al[6].		Wireless	sensor	
network	 is	 utilized	 to	 collect	 the	 data	 from	 the	 field.	
It	 was	 observed	 that	 this	 approach	 consumed	 energy	
enormously	and	hence	the	approach	initiated	a	need	for	
energy	saving	methodologies.	Consequently,	a	topology	
that	 hails	 with	 different	 power	 saving	 mechanisms	
such	 as	 Homogenous	 battery,	 heterogeneous	 battery,	
homogenous	 solar	 power	 and	 Heterogeneous	 solar	
power	approaches	have	been	arrived.	However	arriving	
at	an	optimal	method	was	found	to	be	a	challenging.

Aerial robot coverage path planning approach 
with concave obstacles in precision agriculture: A 
coverage	path	planning	for	robot	to	monitor	the	pest	and	
insects	was	 suggested	by	Hung	pham(2017)	et	 al[7].	 In	
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this	approach,	Maximum	path	is	covered	with	minimum	
length.	 Travelling	 salesman	 problem	 and	 genetic	
procedures	 are	used	 to	find	 the	 shortest	 path	 for	 robot	
to	monitor.	Robot	is	expected	to	maximize	the	scanning	
area	 with	 obstacles.	 	 Coverage	 path	 planning(CPP)	 is	
used	to	control	robot	motion	in	order	to	avoid	obstacle.	
The	 method	 exploited	 the	 technology	 to	 provide	 a	
significant	success,	but	the	reality	is	not	demonstrated.

In	view	of	 the	notable	approaches	of	 the	precision	
agriculture	 in	 the	 past	 ten	 years,	 the	 study	 identified	
some	 of	 the	 significant	 approaches	 towards	 precision	
agriculture.	 The	 notable	 approaches	 include,	 machine	
vision	 system,	 robotic	 system	 and	 wireless	 sensor	
system.	All	these	approaches	were	attempted	to	monitor	
the	 progress	 of	 the	 plant	 growth	or	 in	 the	monitoring,	
discharging	 pesticides.	 	 These	 methods	 highlighted	
that	coverage	path	planning	is	highly	essential	for	pest	
management	while	wireless,	machine	vision	and	cyber	
physical	 system	 reconnoitered	 the	 architecture	 for	 the	
growth	 monitoring,	 pest	 management	 and	 decision	
process.	Yet,	 the	 effectiveness	 of	 these	 approaches	 are	

mainly	decided	based	on	the	types	of	data	being	collected	
and	interpreted.	A	summary	of	different	data	collection	
methods	 and	 data	 applied	 for	 precision	 agriculture	 is	
delineated	in	the	next	section.

Precision Agriculture Data And Data Processing 
Methods:	 In	 general,	 precision	 agriculture	 cycle	
executes	 a	 pipelined	 process	 such	 as	 data	 collection,	
data	 analysis,	 variability	 mapping,	 decision	 making,	
prescription	management	and	variable	rate	applications.	
To	handle	these	processes	several	technologies	have	been	
employed.	 Currently,	 variable	 rate	 technology	 (VRT),	
unmanned	 aerial	 vehicles	 (UAV),	 global	 positioning	
systems	(GPS),	software	tools	are	commonly	used.	Each	
of	these	technologies	handle	different	data	such	as	details	
of	 products,	 fields,	 farms,	 planting	 zones,	 crop	 types,	
field	 operations,	 planting,	 crop	 protection	 pesticides	
application,	nutrition,	crop	yield		and	harvest	operations.	
These	data	are	gathered	to	generate	a	data	lake	holding	
all	information	ready	for	being	queried	and	discovered.	
The	 following	Table	 provides	 an	 outline	 of	 these	 data	
and	methods	significance	in	last	10	years.

Table 1: Outline of these data and methods

S. 
No. Author Source of Data Data Acquisition 

equipment Processing Methods Purpose

1. M.	Weiss	
(2000)	et	al[8]

Remote	Sensed	
Images	-	CNES,	
SPOT	image,	
SCOT,	MMS,	
Aventis	and	

INRA

SPOT	sensor LAI Nitrogen	Management

2. Qingyuan	Ma	
(2006)	et	al[9]

Remote	Sensed	
Images

SPOT	Vegetation	
sensor	

Statistical	Models	
of	Decision	making	
Support	System	
using	NPP,	NDVI,	

LAI

Make	schemes	of	
irrigation,	fertilizer,	and	

spray	pesticide

3. V.	P.	Yakushev	
(2008)	et	al[10]

Navigation	and	
Geoinformation		

support

Mobile	
Technology

Probability,	
statistical,	parametric	
analysis	method

Predicting	the	crop	yield

4.
Yan	Guang-
zhou	(2009)	et	

al[11]
Sensor GPS,GIS,RST mathematical	model

mathematical	model	
is	used	to	transform	
resource	management	
information	in	to	digital	
agriculture	information.

5. Liying	cao	
(2012)	et	al[12] Sensors ArcGIS	server spatio-temporal	data	

mining	tools Soil	nutrient	analysis
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6.
Athanasios	

Gertsis	(2013),	
et	al[13]

Sensor

NDVI	(Normalized	
Difference	

Vegetation	Index)	
sensor	&	5TE	

sensor

LAI(Leaf	area	index)

Areas	of	less	productivity	
is	identified	in	order	
to	improve	the	crop	

productivity

7.
Theofanis	

gemtos	(2013)	
et	al[14]

DGPS	
(Differential	
-GPS)	system

NDVI	(Normalized	
Difference	

Vegetation	Index)		
map

GPS	coordinates

Yield	&	NDVI	varieties	
of	2009,2010,2011	are	
analyzed	where	higher	

yield

8.
Emanuele	
pierpaoli	

(2013)	et	al[15]
Snow	ball	
approach

Ex-post	
assessment,	Ex-
ante	assessment

utility	based	model	,	
predictive	model

Two	group	of	farmers	are	
identified	one	who	shows	
positive	attitude	towards	
precision	agriculture	and	
second	represent	the	non-

adoption.

9. Sabarina	
(2015)	et	al[16] Real	time	data

Tensor	based	
model	using	
IHOSVD	data	
reduction

predictive	analysis Reduction	in	data	size	to	
improve	the	performance

10.
James	T.	

Luxhoj	(2015)	
et	al[17]

Unmanned	
Aircraft	System Sensor

HCAS(Hazard	
classification	and	
analysis	system)

ASRM	reduces	the	risk	of	
aviation	in	the	field	and	
perform	operations	like	
crop	dusting	and	other	

operations

11. Ibrahim	mat	
(2015)	et	al[18]

Wireless	
Moisture	Sensor	

Network

XBee	based	
sensor	technology

GHMS	(Greenhouse	
Management	System

automatic	irrigation	
system	provides	optimum	

use	of	water

12.
Carlos	

Driemeier	
(2016)	et	al[19]

Sensors On-the-go	sensor Green	Harvesting

result	shows	that	a	
research	work	on	

sugarcane	agriculture	for	
sugar-ethanol	industry

13.
Christopher	W.	
Bobryk	(2016)	

et	al[20]
GPS GPS	receiver Digital	soil	

map(DSM)

Relationship	between	
soil	observation	
and	environmental	

variables,Continues	DSM	
model	develop	continues	

soil	properties

14.
Foughali	

Karim	(2017)	
et	al[21]

Sensor	Data

Sensor	nodes	of	
type	waspmote	
01;	soil	moisture	
sensor;	Atmega

128	
microcontroller

Decision	Support	
System	deployed	on	

Cloud
Water	Quantity	for	a	day

15.
Muzaffer	

kahveci	(2017)	
et	al[22]

GIS	database GNSS	receiver
Precision	Agriculture	

Management	
system(PAMS)

Help	farmers	to	take	
right	decision	on	right	
time	with	the	help	of	a	

accurate	data

16. T.	Van	Hertem	
(2017)	et	al[23] Live	farm	data

PLF(Precision	
Livestock	

farming)	sensor

Data	visualization	
tools

Early	warning	to	live	
stock	farmers
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The	Table	comprehends	about	the	various	attempts	
that	 highlighted	 the	 source	 of	 data	 for	 precision	
agriculture	along	with	 the	acquisition	set	up.	 It	 is	also	
pointed	out	the	different	issues	repeatedly	addressed	in	
precision	agriculture	for	improving	the	productivity.	The	
methods	 and	 process	 extracted	 from	 various	 attempts	
indicates	 the	 process	 compatibility	 for	 the	 futuristic	
findings	 of	 the	 system.	 With	 the	 help	 of	 these	 types	
of	 data	 and	 process,	 the	 precision	 agriculture	 might	
be	 extrapolated	 for	 the	 success.	 	 Yet,	 these	 methods	
demand	 for	 the	 right	 level	 of	 data	 in	 an	 appropriate	
form	 for	 performing	 process	 effectively.	 Hence,	 there	
is	a	need	to	investigate	the	different	pattern	of	data	that	
could	 be	 applied	 for	 the	 decision	 making	 on	 the	 PA.	
The	 subsequent	 section	 elucidates	 on	 the	 various	 data	
mining	concepts	and	issues	addressed	for	the	purpose	of	
precision	agriculture.

Data Mining For Agriculture Data Processing: 
In	 today’s	 scenario,	 the	 importance	 of	 agriculture	 is	
booming	to	cater	the	needs	of	different	people	sector.	With	
the	 integration	 of	 technology	 the	 knowledge	 leverage	
becomes	much	easier,	hence	agricultural	tasks	are	made	
easily	available	and	doable.	Yet,	the	process	introduces	
its	own	difficulty	on	deciding	the	data,	process	or	 task	
to	 be	 analyzed	 and	 deployed	 within	 the	 constraints	
imposed	by	the	user.	To	cater	this	need,	it	is	essential	to	
extract	 the	different	patterns	of	data	and	process	using	
which	the	inferences	and	prediction	are	carried	out.	For	
identifying	 such	 patterns,	 data	mining	 appears	 to	 be	 a	
tangible	 approach.	 	 	 The	 following	 sections	 highlight	
the	 influence	of	 the	data	mining	 towards	 the	precision	
agriculture	to	build	an	effective	decision	models	around	
agricultural	field.	

A Methodology and life cycle model for data mining 
and knowledge discovery in precision agriculture: 
A	 Knowledge	 discovery	 life	 cycle	 model	 has	 been	
suggested	by	seok	won	 lee(1999)	et	al[24]	 for	precision	
agriculture.	The	model	collected	input	from	the	sources	
like	maps,	image	and	sensor	data	with	help	of	supervised	
and	unsupervised	methodology	experts	knowledge	has	
been	generated	 and	deployed.	The	method	 focused	on	
crop	yield	and	 soil	nutrients.	A	mapping	of	 crop	yield	
is	visualized.	However,	the	learning	approach	from	the	
accumulated	knowledge	base	in	not	adequate	to	mining	
the	knowledge	sources

Data mining and wireless sensor network for 
agriculture pest/disease prediction:	A	prediction	of	pest	

disease	on	crop	was	carried	out	by	A.K.Tripathy(2011)	
et	 al[25].	 The	 real	 time	 data	 has	 been	 collected	 for	 the	
timestamp	 2009-2011	 with	 help	 of	 wireless	 sensor	
network.	Sensor	data	 are	 transferred	 through	GPRS	 to	
Geosense	 server	 for	 storing	 and	 analysis	 of	 data.	An	
association	and	correlation	analysis	 is	derived	 through	
raid	association	mining	and	the	same	is	applied	to	classify	
weather	paramet	ers.	 The	 method	 explode	 the	 hidden	
relationship	 across	disease,	pest,	weather	parameter	of	
groundnut	 crop.	 	 Statistical	 approach	 with	 regression	
mining	correlation	 	develop	a	prediction	model	 that	 is	
found	to	be	significant	for	prediction.	The	system	work	
down	with	two	season	data	and	inclusion	of	more	data	
would	affect	the	decision	process.

Modeling rainfall prediction using data mining 
method:	A	weather	forecasting	model	using		data	mining	
to	 predict	 the	 average	 rainfall	 has	 been	 performed	 by	
Valmik	B	Nikam(2013)	et	al[26].	The	approach	collected	
36	attributes	to	forecast	different	ranges	of	 timestamps	
to	 predict	 seasonal	 climate.	 The	 model	 supported	 the	
usage	of	 data	mining	 approaches	which	 resulted	 in	 an	
inexpensive	model	of	rainfall	prediction.	However,	 the	
model	utilized	only	7	out	of	36	attributes	the	inclusion	
of	which	may	degradation	the	accuracy	of	prediction.

Data mining model for early fruit diseases Detection: 
Precision	 agriculture	 generally	 focus	 on	 agricultural	
production.	The	technology	not	only	focus	on	crop	yield	
determination	 it	 also	 emphasized	 the	disease	detection	
on	 the	 agricultural	 product.	 Milos	 Ilic(2015)	 et	 al[27] 
came	out	with	a	automatic	fruit	disease	detection	model	
using	data	mining	methods.	According	to	the	authors	the	
data	 are	 collected	 from	metrological	 station	 and	 spore	
traps.	Data	mining	approaches	have	been	employed	 to	
classify	active	spores	from	passive	spores.	The	process	
ensure	 the	utilization	of	 reduced	 	chemical	 treatments.	
The	degree	of	accuracy	with	present	mode	of	training	set	
may	vary	when	the	dataset	grows.

XCYPF: A flexible and extensible framework for 
agriculture crop yield prediction:	A	 extendable	 crop	
yield	prediction	framework	was	proposed	by	Aakunuri	
manjula(2015)	et	al[28]		to	predict	the	crop	yield	for	rice	
and	sugarcane.	The	input	for	the	framework	is	obtained	
from	remote	sensing	technology.	J48	and	decision	 tree	
algorithm	are	used	for	prediction	of	crop	yield	with	help	
of	 agriculture	 condition.	 The	 framework	 consisted	 of	
crop	selection,	independent	variable	selection,	dependent	
variable	selection,	dataset	selection,	preprocessing,	and	
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crop	 yield	 prediction.	 A	 Decision	 support	 system	 is	
implemented	to	prediction	and	manage	farm	associated	
with	rice	and	sugarcane.

Prediction of sugarcane disease uisng data mining 
techniques:	 Sugarcane	 disease	 prediction	 is	 done	 by	
Beulah(2016)	et	al[29].	Decision	tree	model	called	DDM	
is	 integrated	 with	 random	 forest	 disease	 computing	
method	for	calculating	 	sugarcane	disease	 is	proposed.	
Consequently	 K-Means	 clustering	 is	 performed	 to	
predict	sugarcane	yield.	The	method	predicted	the	crop	
yield	significantly	however	the	progression	of	estimation	
is	accepted	only	for	the	Indian	cultivated	crops.

Crop recommendation system for precision 
agriculture:	 In	 agricultural	 domain	 one	 of	 the	 major	
challenging	task	is	to	select	the	right	crop	based	on	the	
soil	nutrient.	Many	approached	have	been	attempted	in	
the	literature		yet	the	methods	left	a	scope	for	right	choice	
and	 thereby	 to	 improve	 the	 productivity.	 Considering	
productivity	 as	 a	 major	 concern	 S.	 Pudumalar	 (2016)	
et	 al[30]	 have	developed	 	 recommendation	 system	 for	a	
crop	 selection	 with	 weather,	 soil	 type,	 water	 density,	
crop	 type.	 In	 addiction	 the	 attributes	 such	 as	 depth,	
texture,	 PH,	 soil	 color,	 permeability,	 drainage,	 water	
holding	capacity		is	derived	using	which	varies	patterns	
of	determined	nutrients	for	soil	is	carried	out	in	order	to	
proceed	 the	data	mining	 techniques	 like	Random	 tree,	
CHAID,		K-Nearest	naives	is	used.	However,	the	size	of	
the	dataset	is	found	to	be	inadequate	and	yield	prediction	
is	less	addressed.

A review of the application of data mining techniques 
for decsion making in agriculture:	 Data	 mining	 is	
a	 process	 of	 extracting	 hidden	 pattern	 available	 in	 a	
complex	domain	indeed	agricultural	datasets	usually	have	
larger	amount	of	hidden	patterns	which	is	when	analyzed	
would	results	in	a	reliable	decision.	Niketa	gandhi	(2016)	
et	al[31]	explode	the	usage	of	this	data	mining	techniques	
for	making	decisions	in	the	agricultural	data.	According	
to	 their	 study	 the	crop	yield	and	climatic	condition	can	
be	predicted	using	association	rule	mining,	support	vector	
machine	 in	 addition	 pest	 management	 can	 be	 better	
carried	out	using	Bayesian	network.	Ultimately	the	study	
reveals	the	different	data	mining	techniques	that	could	be	
adopted	for	precision	agriculture

A study on crop yield forecasting using classification 
techniques:	 An	 architecture	 was	 proposed	 by	 Sujatha	
(2016)	et	al[32]	for	crop	yield	estimation.	In	the	architecture,	
the	 sources	 of	 data	 such	 as	 crop	 name,	 land	 area,	 soil	

type,	pest	details,	weather,	water	 level	and	seed	 type	are	
considered	 for	 analysis.	Data	mining	 techniques	 such	 as		
classification	and	clustering	is	applied	to	predict	the	yield	
which	is	subsequently	used	to	determine	the	plant	growth	
and	 disease	 identification	 in	 addition	model	 also	 help	 to	
find	the	climatic	data	which	would	be	useful	to	the	farmers	
for	selecting	the	crops	suitably	for	climatic	condition.

A System for the Monitoring and Predicting of 
Data in Precision Agriculture in a Rose Greenhouse 
Based on Wireless Sensor Networks:	 A	 system	 for	
rose	 greenhouse	 prediction	 had	 been	 developed	 by	
Schubert	Rodríguez	(2017)	et	al[33].	The	input	data	such	
as	 temperature,	 humidity,	 light	 are	 collected	 through	
wireless	 sensors.	 Using	 data	 mining	 techniques,	 data	
about	 the	 environment	 changes	 are	 predicted.	 The	
proposed	 architecture,	 used	 Zigbee	 protocol	 for	 data	
transfer.	 A	 predictive	 model	 with	 the	 help	 of	 linear	
regression,	neural	networks,	support	vector	machine		has	
been	 implemented.	The	method	supported	 the	analysis	
of	 collected	 data	 through	 regression,	 neural	 networks,	
support	 vector	machine	 	which	 provided	 the	 room	 for	
the	inclusion	of	high	definition	camera	image	processing	
tools	and	techniques.

Greenfarm-DM: A tool for analyzing vegetable crop 
data from a greenhouse using data mining techniques: 
A	Tool	for	analyzing	vegetable	crop	data	is	proposed	by		
K.L.Ponce	Guevara(2017)	 et	 al[34].	 The	 tools	 aimed	 at	
analyzing	the	influencing	parameters	of	crop	growth	and	
there	by	predicting	soil	moisture.	The	process	of	analysis	
is	 carried	 out	 by	 C4.5	 classification	 method	 of	 data	
mining	which	 is	 later	 	 inferred	 for	 the	prediction.	The	
ideology	 supported	 only	 the	 classification	method	 and	
hence	 demonstration	 through	 other	 mining	 techniques	
may	have	a	chance	to	out	perform	than	the	chosen	vector.

A study on various data mining techniques for crop 
yield prediction:	 A	 prediction	 on	 crop	 yield	 system	
had	 been	 developed	 by	 Yogesh	 gandge(2017)	 et	 al[35]. 
To	make	the	yield	prediction	the	data	are	collected	from	
meteorological	 data,	 agri-meteorological	 data,	 soil	 data,	
and	 remote	 sensed	 data.	 Data	 mining	 techniques	 such	
as	 classification	 and	 clustering	 had	 been	 employed	 to	
categorize	 the	 unknown	 samples	 and	 it	 is	 observed	 the	
approach	was	well	integrated	for	predicting	the	crop	yield	
however	 the	system	used	the	 limited	data	 in	 the	dataset	
which	may	be	further	added	to	improve	the	accuracy.	

Effect of temperature and rainfall on paddy yield 
using data mining:	According	 to	Kuljit	kaur(2017)	et	
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al[36]	a	prediction	model	was	developed	to	determine	the	
paddy	yield.	The	source	of	climate	data	is	collected	from	
meteorological	department.	Predictive	apriori	algorithm	
is	used	to	identify	the	correlation	and	relation	in	data	set.	
The	effect	of	temperature	and	rainfall	in	paddy	yield	is	
studied	using	the	WEKA	tool.	As	a	result,	when	there	is	
increase	in	temperature	paddy	yield	also	increases.	The	
prediction	model	had	a	limited	functionality	and	provided	
a	scope	for	improvement	with	a	added	attributes	such	as	
temperature	etc.

Different Computational Approach In Agriculture 
Data Mining

CRY-An improved crop yield prediction model using 
bee hive clustering approach for agriculture data 
sets:	A	crop	yield	predictive	model	was	proposed	by	M.	
Gunasundari(2013)	et	al[37].	The	source	of	data	are	collected	
from	 parameters	 like	 temperature,	 soil,	 water,	 rainfall,	
humidity.	The	main	focus	of	 the	research	is	 to	develop	a	
predictive	model	 to	monitor	 the	growth	of	 the	crop.	Bee	
hive	cluster	approach	is	applied	for	decision	making.	The	
approach	expected	the	hidden	data	which	is	used	to	classify	
the	crop	and	region	according	to	the	prediction.	The	model	
is	evaluated	using	regression	model.

A clustering based approach to support the delineation 
of management zones in precision agriculture:	 The	
delineation	of	management	zone	 in	precision	agriculture	
using	clustering	approach	was	proposed	by Eduardo	antonio	
speranza(2014)	et	al[38].		The	data	collected	from	different	
sensors	 are	 analyzed	 using	 geo-reference	 information	
to	 delineation	 of	 management	 zones.	 	 Technique	 such	
as	 K-mean	 with	 nearest	 mean	 is	 applied	 for	 sugarcane	
agriculture	 to	 demonstrate	 	 electrical	 conductivity	 ratio,	
management	 zone	 and	 yield	 map	 however	 the	 study	
resulted	 in	 a	 biased	 outcome	 as	 the	 input	was	 obtained	
from	steep	topography	another	issue	which	was	noticed	in	
the	study	was	on	the	compensation	of	data	storage	as	it	has	
to	deal	with	spatial	and	temporal	dimension.

Analysis of soil behavior  and prediction of crop 
yield:	 Soil	 dataset	 is	 analyzed	 to	 predict	 the	 yield	
through	a	behavior	prediction	model	was		proposed	by	
Monali	paul	(2015)	et	al[39].		Data	mining	technique	such	
as	Naive	bayes	and	K-Nearest	method	has	been	applied	
on	soil	dataset.	A	classification	of	 	 soil	 into	categories	
such	as	low,	medium,	high	for	crop	prediction.	Yet	the	
model	 suffered	 from	 the	 insufficient	 data	 to	 support	
refined	approaches	such	as	support	vector	machine	and	
principal	component	analysis.

A hybrid machine learning approach to automatic 
plant phenotyping for smart agriculture: A	machine	
leaning	technique	for	observing	soyabean	was	proposed	
by So	 yahata(2017)	 et	 al[40].	 The	 method	 considered	
the	growth	status	of	crop	along	with	the	environmental	
information	 which	 is	 obtained	 by	 applying	 a	 hybrid	
approach	 incorporating	 machine	 leaning	 and	 machine	
processing.	 The	 image	 processing	 techniques	
automatically	 detect	 the	 flowers	 and	 counts	 by	 the	
seedpods	 detection	 is	 preformed	 through	 classifier	
model.	The	method	provided	is	satisfactory	results	yet	it	
refrained	from	detection	accuracy.

Image processing in precision agriculture:	An	image	
processing	technique	with	data	stimulation	is	proposed	
by	Dragoljub	pokrajac(1999)	et	al[41].		The	sources	of	data	
are	soil	yield	and	other	attributes	that	used	GPS(Global	
Positioning	 System)	 to	 locate	 the	 data.	 The	 system	
showed	the	significant	of	signal	processing	towards	the	
precision	agriculture.

Preliminary tests of the utility of hyperspectral image 
data to precision farming:	 The	Hyperspectral	 image	
data	 processing	 for	 weed	 identification	 in	 soyabean	
and	cone	had	been	attempted	by 	J.Garegnani(2000)	et	
al[42].	Drones	alone	with	GPS	units	are	used	for	accurate	
Hyperspectral	images.	Support	vector	machine	had	been	
employed	for	evaluating	the	crop	health.

A demo of the PEACH IoT based frost event prediction 
system for precision agriculture:	 A	 peach	 prediction	
model	was	developed	by	Keoma	brun	laguna	(2016)	et	al[43].  
Sensor	are	used	to	predict	the	frost.	A	low	power	wireless	
network	is	presented	with	support	of	open	source	tools	for	
prediction	system	which	perfectly	suited	the	microclimatic	
model	 of	 precision	 agriculture.	 	 The	 application	 was	
restricted	to	peach	cultivation	and	infrastructure	monitoring	
and	automation	is	rarely	addressed.

Design and implementation of a cloud-based 
IoT scheme for precision agriculture:	 Ahmed	
khattab(2016)	 et	 al[44]	 introduced	 cloud	 based	 IOT	
architecture.	 The	 architecture	 considered	 parameter	
such	as	wind	speed,	rain	volume,	air	temperature	which	
are	involved	in	the	precision	agriculture.	Despite	of	the	
simplified	 architecture	 the	 method	 showed	 significant	
efficiency	in	the	process	handling	of	precision	agriculture	
yet	the	approach	had	a	limitation	toward	the	security	of	
acquired	data.

IoT in precision agriculture application using wireless 
moisture sensor network:	 An	 effective	 irrigation	
system	using	IOT	and	Wireless	moisture	sensor	network	
had	 been	 proposed	 by	 Ibrahim	 Mat(2016)	 et	 al[45]. 
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The	method	 proved	 the	 efficiency	 of	 feedback	 control	
in	 green	 house	 optimum	 crop	 irrigation.	 The	 system	
demonstrated	 the	 importance	 of	 crop	 irrigation	 and	
proved	the	effectiveness	of	automatic	irrigation.

Monitoring and controlling rice diseases using image 
processing techniques:	A	automatic	detection	of	 	 rice	
disease	 was	 developed	 by	 Amrita	 A.	 Joshi(2016)	 et	
al[46].	The	 focus	of	 the	 research	was	 to	 extract	 the	key	
features	like	shape	,color	for	identifying	the	disease.	The	
minimum	 distance	 classification	 (MDC)	 &	 k-Nearest	
neighbor(k-NN)	 classification	 has	 been	 employed	 to	
differentiate	 the	 disease.	 The	 proposed	 technique	 is	
observed	 to	 be	 good	 with	 respect	 to	 defect	 detection	
accuracy	 and	 time	 complexity.	 However	 inclusion	 of	
additional	features	other	the	color	and	shape	could	have	
its	own	impact.

Definition of management zones through image 
processing for precision agriculture:	A	 plant	 health	
monitoring	 using	 a	 unmanned	 vision	 system	 was	
proposed	by	Gustavo	 rezende	 silva(2017)	et	 al[47].	The	
process	 computed	 the	 NDVI(normalized	 difference	
vegetation	index)	to	segregate		the	management	zone	of	
the	field.		However	a	stringy	validation	field	has	not	been	
carried	out	as	most	of	the	results	evaluated	subjectively.	

Development of an adaptive approach for precision 
agriculture monitoring with drone and satellite data: 
An	 adoptive	 approach	 with	 drone	 and	 satellite	 image	
has	 been	 implemented	 by Deepak	 murugan(2017)	 et	
al[48].	The	classification	approach	utilized	satellite	image	
and	drone	data	 to	monitor	 sparse	and	dense	 sugarcane	
fields	 for	 detection	 of	 weed,	 water	 content	 etc.	 The	
inaccurate	 image	data	 are	 removed	with	help	of	 cloud	
masking	technique.	As	a	result	accurate	sparse	and	dense	
vegetation	is	obtained.

Remote sensing with simulated unmanned aircraft 
imagery for precision agriculture application: 
A	 simulated	 unmanned	 aircraft	 image	 system	 for	
monitoring	 precision	 agriculture	 was	 proposed	 by	
Raymond	hunt(2014)	et	al[49].	This	model	had	a	ability	
to	acquire	data	from	a	very	small	pixel	images	which	are	
of	two	different	size	meter	and	millimeter.	Color	infrared	
sensors	 are	 used	 for	 detecting	 infrared	 lights.	 Green	
Normalized	 Difference	 Vegetation	 Index(GNDVI)	
is	 used	 for	 estimating	 the	 bio-mass	 vegetation	 and	
fractional	vegetation.	As	a	result,	crop	status	and	nitrogen	
requirement	are	estimated.	Lower	altitude	flying	drones	
could	have	been	used	for	better	image	resolution.

Using high resolution airborne and satellite 
imagery to assess crop growth and yield variability 
for precision agriculture: Crop	 growth	 and	 yield	
monitoring	 variability	 was	 proposed	 by	 Chenghai	
Yang(2013)	et	al[50].	Hyperspectral		and	high	resolution	
satellite	 imagery	 are	 collected	 through	 airborne	which	
are	 used	 a	 input.	 The	 input	 data	 are	 collected	 during	
the	harvest	and	yield	map	is	generated	immediately		to	
know	 the	 current	 season	yield.	Landsat	 and	SPOT	are	
used	 to	monitor	 the	 crop	 growing	 condition.	Different	
source	of	Image	comparing	techniques	was	not	used	for	
yield	 monitoring.	 Thus	 the	 study	 conducted	 revealed	
the	usage	of	different	computation	approaches,	methods	
and	 technology	 adopted	 for	 improving	 the	 agriculture	
in	 terms	 of	 productivity,	 knowledge	 management	 and	
quality.	 The	 outline	 of	 the	 noteworthy	 contributions	
of	 computation	 towards	 agriculture	 to	make	 precision	
agriculture	is	highlighted	in	the	Figure

Fig. 1: Contributions of computation towards 
agriculture to make precision agriculture

CONCLUSION

The	 study	 provided	 an	 insight	 in	 to	 the	 different	
mechanisms	 adopted	 for	 the	 quality	 productivity	 of	
agriculture.	 It	 is	 observed	 that	 most	 of	 the	 attempts	
introduced	computational	 capabilities	 for	 soil	database	
maintenance,	 pest	 control,	 rainfall	 prediction	 and	 crop	
recommendation	 techniques.	 It	 is	 also	 noted	 that	 the	
usage	of	these	computational	capabilities	would	lead	to	
better	 productive	 and	 quality	 on	 the	 agriculture.	Also,	
the	technological	integration	into	agricultural	field	help	
in	the	success	of	the	precision	agriculture	with	a	scope	of	
extending	the	technology	for	more	automation.
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ABSTRACT

Probabilistic	 context	 free	 grammars	 have	 applications	 in	 natural	 language	 processing,	 Bio-informatics,	
pattern	recognition	and	Machine	learning.	In	natural	language	processing	one	always	finds	uncertainty	and	
ambiguity	in	parsing	sentences.	When	the	size	of	a	sentence	increases	it	always	creates	lot	of	ambiguity	and	
also	very	difficult	to	represent	those	by	available	grammar.	The	motivation	to	use	probabilistic	context	free	
grammars	is	their	ability	to	handle	those	situations.	In	this	paper	we	mainly	analyze	Probabilistic	context	
free	grammar	and	its	challenges	in	computational	linguistic.
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INTRODUCTION

Probabilistic	 context	 free	 grammars	 are	 generally	
used	 in	 Natural	 language	 processing,	 secondary	
RNA	 prediction	 in	 Bio-Informatics,	 Syntactic	 pattern	
recognition	 and	 speech	 recognition	 etc.	 Probabilistic	
context	 free	 grammar	 represents	 joint	 probabilistic	
distribution	of	strings	and	their	grammatical	structures.	
Unsupervised	 learning	 of	 stochastic	 context	 free	
grammar	 aims	 to	 find	 unknown	 grammar	 from	 the	
un-annotated	 sentences	 .In	 supervised	 learning	 where	
one	 finds	 grammar	 from	 the	 annotated	 tree	 structures	
normally	obtained	from	a	tree	bank	which	is	tedious	and	
may	 lead	 to	 errors.	We	 organize	 our	 paper	 as	 follows	
preliminary	notations,	related	work,	various	challenges	
in	PCFG	construction	and	finally	conclusion.

Grammars	 are	 generally	 rewriting	 rules	 that	
conveniently	 represent	 a	 language.	 It	 is	 a	 simple	
formalism	 used	 to	 generate	 a	 language.	As	 in	 (1),	 “a	
grammar	G=(TE,	VA,	 ST	 ,	 PR),	where	TE	 is	 a	 finite,	
non-empty	set	of	terminals	(the	alphabet);	VA	is	a	finite,	

non-empty	set	of	non-terminal	symbols	such	that	TE∩	
VA=	∅;	ST	∈	V	is	the	start	symbol;	and	PR	is	a	finite	set	
of	production	rules,	B	→	β,	where	B	∈	VE	and	β∈	(VA	
∪TE)*	is	called	context	free	grammar.”

In	Chomsky	hierarchy	 (2)	“context	 free	grammars	
are	 above	 regular	 grammar	 and	 Probabilistic	 context	
free	grammar	is	an	extension	of	context	free	grammar”.

Probabilistic	Context-Free	Grammars:		Probabilistic	
context-free	 grammars	 extend	 CFGs	 by	 associating	 a	
probability	with	each	production			rule.	As	in(3)	formally,	
“a	PCFG	is	defined	as	a	five-tuple	(TE,	VA,	ST,	PR	and	
RP),	where	TE	is	a	finite,	non-empty	set	of	terminals	(the	
alphabet);	VA	is	a	finite,	non-empty	set	of	non-terminal	
symbols	 such	 that	TE	∩	VA=	∅;	ST	∈	VA	 is	 the	 start	
symbol;	PR	 is	a	finite	 set	of	production	 rules,	B	→	β,	
where	B	∈	VA	and	β∈	(VA	∪TE)*,	and	RP	is	a	function	
assigning	a	probability	to	each	member	of	PR.	That	is	∀ 
B∈	VAα)=1.These	problems	can	also	be	solved	using	
evolutionary	algorithm	(19).

A	sentence	can	be	derived	in	multiple	ways.

Probability of a parse tree corresponding to given 
string:

Probability	 of	 a	 parse	 tree	 t	 corresponding	 to	 the	
given	input	ω	is	defined	as

P(t,	ω)	=	Pm j	=1	p(RHSj/LHSj)

DOI Number: 10.5958/0976-5506.2018.01137.3 



Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9         1037      

Probability of a sentence:	Given	a	word	w∈	L(G)	with		
ω	=	ω1ω2ω3.. ωn

P(ω)= Sn
i	 p(ti)	 where	 each	 is	 a	 parse	 tree	

corresponding	to	ω

Example 1:

Consider	 the	 following	 PCFG	 whose	 productions	
are	given	below

SN_P	V_P	(1.0)

P_P	→	P	N_P	(1.0)

V_PV	N_P(0.4)/V_P	P_P(0.6)

Pwith	(1.0)

Vsee	(1.0)

N_PN_P	 P_P	 (0.3)/Students	 (0.15)/binoculars	
(0.15)/stars	(0.18)/telescope	(0.22).

The	sentence	“	Students	see	stars	with	binoculars”	
has	two	parse	trees.

Fig. 1

P(t1)=1*0.15*0.4*1*0.3*0.18*1*0.15=0.000486

P(t2)=1*0.15*0.6*0.4*0.18*1*1*0.15=0.000972

Since	P(t1)>	P(t2)		we	can	assume	that	tree	1	is	the	
suitable	tree	for	the	sentence.

RELATED WORK

Probabilistic	 grammars	 can	be	 generally	 classified	
in	to
	 1.	Probabilistic	 regular	 grammar	 which	 are	 less	

expressive	power	but	can	be	learned	in	a	simple	way.
	 2.	Probabilistic	 context	 sensitive	 	 grammar	 which	

have	 more	 expressive	 power	 but	 inferences	 are	
always	NP	Hard

	 3.	Probabilistic	context	free	grammars	which	are	in	
between	 the	 above	 two	which	 is	more	 powerful	
than	 probabilistic	 regular	 grammar	 but	 has	
polynomial	inferencing	algorithms.

Supervised learning of PCFG: In	 supervised	
learning	 learner	 is	 not	 only	 given	 sentences	 but	 also	
the	 corresponding	 parse	 tree	 structure	 from	 a	 known	
tree	bank.	Here	the	accuracy	is	more	and	the	unknown	
probabilities	 are	 obtained	 by	 using	 relative	 frequency	
technique	which	is	given	as

P^(Xα)=count(Xα)/Count(X).

But	 in	 supervised	 learning	 the	 cost	 of	 manual	
annotation	for	the	given	strings	is	normally	high.

Unsupervised learning of PCFG:	 The	 problem	 of	
learning	 of	 PCFG	 in	 unsupervised	 set	 up	 is	 normally	
represented	as

Given	S	=	{s1,	s2,	..sn}	a	set	of	sentences	one	aims	
to	find	target	grammar	as

G*	=	argmaxG	P(G/S)	 …1
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Normally	 Probabilistic	 grammars	 are	 represented	
by	two	parameters	namely

P-Set	 of	 production	 rules	 and	 Ө-Production	
probabilities.

Learning	of	PCFG	involves	two	main	steps

	 1.	Learning	production	rules	of	the	grammar.

	 2.	Learning	probabilities	of	the	production	rules.

	 	Generally	three	approaches	are	used		to	compute	
above	concepts	namely

	 1.	Structural	 approach:	 	 This	 tries	 to	 find	 a	
minimal	set	of	production	rules.		This	method	
uses	some	local	search	on	the	set	of	grammar	
rules	by	add,	delete	operations.

	 	G∗=	arg	max(P,ϴ)	P(P,	ϴ|S)
	 2.	Parameter	 learning	 approach:	 This	 always	

assumes	a	fixed	set	of	production	rules(P0)	and	
then	tries	to	assign	probabilities	to	those	rules.

	 	G∗	=	(	P0,	arg	maxϴ	P(ϴ|S,	P0)
	 3.	Incremental	 learning	algorithm:	This	uses	 the	

hybrid	of	above	two	approaches.

Unsupervised learning of Probabilistic context free 
grammar:	 We	 have	 analyzed	 various	 articles	 which	
deal	with	Probabilistic	Context	Free	Grammar	learning	
in	 unsupervised	 learning	 set	 up	 and	 is	 shown	 in	 the	
following	table.	Various	authors	use	different	tree	banks	
like	Penn	Treebank,	Wall	Street	Journal	Treebank	etc.

Table 1: Unsupervised Learning of PCFG

Sl. 
No. Authors Approach Method Metric

1 Adriaan(5) Structural	search Bi-clustering Precision	rate	75%	and	above
2 van	Zaanen(6) Structural	search Alignment	Learning Precision	rate	85.31%

3 Kewei	Tu(7) Structural	search Bi-clustering	and	And-
Or	GRAMMAR Precision	rate	100%

4 Clark(8) Structural	search Distributional	clustering Un	labeled		precision	score	
54.9

5 Kurihara	and	K.Sato(9) Structural	search Variational	Bayesian	
approach Labeled	precision	96.25%

6 Lari	.K	and	Young(10) Parameter	
Learning.

Expectation	
Maximization	approach Empirical	entropy	is	98%

7 Klein.D	and	Manning(11) Parameter	
Learning. Structural	dependency

Un	labeled		precision	score	
69%

In	WSJ10	tree	bank

8
Spitkovsky,	V.	I,	Alshawi,	

H,	Jurafsky.	D,and	
Manning,	C.	D.	(12)

Parameter	
Learning.

Viterbi	Expectation	
Maximization	algorithm Accuracy	rate	50.8%

9 M.Johnson	,M,	Griffiths,	
and		T.	L,	Goldwater	(13)

Parameter	
Learning.

Markov	Chain	Monte	
Carlo	algorithm. Precision	rate	75%

10 Cohen	S.	B,	Gimpel,	K,	
and	Smith(14)

Parameter	
Learning.

Bayesian	Model	with	
Logistic	Normal	prior. Attachment	Accuracy	59.3%

11 Finkel	J.	R,	Grenager.T,	
Manning,	C(15)

Parameter	
Learning. Infinite	tree	model Parsing	accuracy	87.35%

12
Percy	Liang,	Petrov.S,	
Jordan.M.	I,	and	Klein,	

D(16)

Parameter	
Learning	approach

Hierarchical	Dirichlet	
Processes	based	
Bayesian	model

F1	score	of	87.8%

13 Smith	N.	A,	and	Eisner	
(17)

Incremental	
Learning Structural	Annealing F	scores	for	different	languages	

are	shown	in	a	table.

14 Spitkovsky,	V.	I,	Alshawi,	
H,	and	Jurafsky,	D(18)

Incremental	
Learning

Global	non	convex	
optimization Accuracy	rates	45%	.
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In	(6)	author	uses	a	learning	algorithm	which	contains	
two	 steps	 viz	 in	 step1	 they	 	were	 able	 to	 generate	 all	
possible	constituents	of	sentences	during	alignment,	 in	
the	second		step	the	most	suitable	constituent	is	chosen.	
They	use	 the	concept	of	edit	distance	algorithm	which	
explains	how	a	sentence	can	be	converted	to	another	by	a	
minimum	number	of	edit	operations.	Author	uses	similar	
type	 of	 Viterbi	 algorithm	 to	 find	 the	 most	 probable	
constituents.	 They	 verified	 their	 algorithm	with	 OVIS	
and	ATIS	corpora	and	proved	a	precision	rate	of	85.31%.

In	 (7)	 author	 presents	 an	 unsupervised	 learning	
example	which	learns	only	from	positive	samples.	They	
use	 the	 concept	 of	 iterative	 Bi-clustering	 to	 find	 the	
corresponding	 grammar.	 They	 typically	 use	 a	 special	
kind	 of	 Chomsky	 normal	 form	 known	 as	 AND-OR	
grammar	to	find	the	unknown	probabilistic	context	free	
grammar.	Also	 in	 (8)	 author	 presents	 an	 unsupervised	
learning	algorithm	namely	context	distribution	clustering	
to	deduce	unknown	probabilistic	context	free	grammar.	
He	used	the	concept	of	minimum	description	length	to	
achieve	this.

In	 (9)	 author	 used	 a	 typical	 Bayesian	 variational	
approach	over	Maximum	Likelihood	estimation	to	find	
the	parameters	of	the	probabilistic	context	free	grammar	
and	proved	that	their	method	is	better	than	typical	inside-
outside	 algorithm	 of	 (10)	 presented	 a	 famous	 inside	
and	 outside	 algorithm	 to	 find	 the	 unknown	 stochastic	
context	 free	 grammar.	Their	 algorithm	 uses	 two	 types	
of	 probabilities	 namely	 inside	 probability	 and	 outside	
probability	with	required	grammar	in	Chomsky’s	normal	
form.	This	is	an	iterative	algorithm	which	converges	to	
the	required	grammar.

In	(11)	present	an	unsupervised	learning	algorithm	
which	 uses	 dependency	 among	 the	 constituents.	Also	
in	 (12)	 slightly	 modify	 viterbi	 algorithm	 known	 as	
Hard	Expected	Maximization	algorithm	to	improve	the	
prediction	accuracy	among	dependency	parsing	models	
and	produce	their	algorithm’s	performance	over	Inside-
Outside	algorithm.	(13)	uses	Markov	Chain	Monte	Carlo	
algorithm	to	generate	PCFG	from	set	of	terminal		strings	
using	inside	outside	algorithm.

The	 parametric	 approach	 of	 PCF	 Grammar	
estimation	in	unsupervised	learning	set	up	can	be	found	
in	 (14,15,16).	 In	 (17)	 author	 has	 used	 incremental	
learning	 approach	 to	 find	 unknown	 PCFG.(18)used	
global	non	convex	optimization	procedure	to	predict	the	
corresponding	PCFG.

Challenges	in	Probabilistic	Context	Free	Grammar	
construction.

Most	 of	 the	 natural	 languages	 always	 have	 some	
dependency	 relations	 among	 their	 constituents.	 But	
Probabilistic	 Context	 free	 grammars	 do	 not	 maintain	
local	 relationships	 among	 the	 nodes	 in	 their	 syntactic	
structure.	 This	 is	 because	 in	 the	 derivation	 procedure	
a	 variable	 is	 replaced	 by	 one	 of	 its	 corresponding	
production	rules,	and	not	bothering	about	the	context.
The	main	 challenge	 is	 how	 to	 construct	 PCFG	which	
deals	lexical	dependencies?.

 CONCLUSION

Probabilistic	 Context	 free	 grammar	 is	 very	 much	
useful	in	language	modeling	at	the	same	time	it	imposes	
certain	difficulties	in	identifying	unknown	parameters	in	
unsupervised	 setup.	 Thorough	 analysis	 proves	 various	
statistical	 approaches	 to	 be	 combined	 with	 efficient	
searching	method	to	compute	the	Probabilistic	Context	
Free	grammars.
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ABSTRACT

Text	classification	is	applied	in	various	domains	such	as	identifying	malicious	comments	in	a	public	forum,	
classifying	documents	according	to	its	category,	etc.	Application	of	machine	learning	for	the	purpose	of	text	
classification	is	very	successful	in	recent	years,	especially	the	algorithms	based	on	bagging	and	boosting.	
Convolutional	neural	network	 (CNN),	 is	one	of	 the	 successful	deep	 learning	algorithm	applied	 in	many	
image	classification	problems.	In	this	paper	we	evaluated	the	performance	of	tree	based	machine	learning	
algorithms	such	as	Random	Forest,	XGBoost	along	with	SVM	and	CNN	for	text	classification.	Upon	training	
we	found	that	in	terms	of	F1	score	XGBoost	was	giving	the	best	accuracy	in	long	text	classification	while	
CNN	were	giving	the	best	accuracy	in	short	text	classification.
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INTRODUCTION

With	 the	 exponential	 velocity	 of	 computational	
advancements,	 Machine	 Learning	 has	 found	 a	 use	
everywhere—text	 categorization1,	 sentiment	 analysis2	

,	 Intrusion	Detection3	 to	 list	a	 few.	A	rapid	 increase	 in	
data	 for	 machine	 learning	 and	 complex	 processing	 of	
the	 same	 has	 contributed	 to	 the	 criticality	 of	 feature	
extraction	 as	 a	 required	 task.	 Feature	 extraction4	 aims	
to	extract	necessary	information	for	training	the	model	
to	give	better	accuracy.	As	such,	much	effort	is	spent	in	
building	and	maintaining	complex	feature	pipelines,	lest	
the	inadequacy	of	data	representation	compromises	the	
training	of	 the	 system.	We	bring	 in	 ensemble	 learning	
methods,	which	construct	a	group	of	diverse	but	accurate	
individual	classifiers,	to	mitigate	and/or	prevent	the	same.	
Convolutional	Neural	Networks	or	ConvNets	make	use	
of	 filter	 ensemble	 based	 extraction.	 In	 this	 algorithm,	
outputs	 of	 filters	 of	 different	 sizes	 are	 combined	 to	
improve	the	efficiency	of	feature	extraction.	The	second	
ensemble	 learning	 method	 is	 Decision	 Tree-based	

ensemble	 where	 bagging,	 boosting	 and	 randomization	
are	the	techniques	used	for	classification.	In	this	method,	
the	 ensemble	 of	 a	 large	 number	 of	 weak	 prediction	
models	 of	 decision	 trees,	 produces	 the	 concluding	
predictive	model.	Random	Forest	 algorithm	 iteratively	
sums	 up	 the	 weak	 predictors	 whereas,	 in	 Extreme	
Gradient	Boosting	or	XGBoost,	weights	are	assigned	to	
better	 performing	weak	 predictors,	with	 each	 iteration	
before	addition.	This	paper	exploits	text	classification	as	
an	application	of	machine	 learning,	 for	which	Support	
Vector	Machine	or	SVM	algorithm	has	been	affirmed	as	
a	highly	efficient	methodology.	We	have	evaluated	 the	
two	ensemble	learning	techniques	against	SVM,	on	the	
same	 dataset,	 using	Time	 of	 Execution,	 F1-Score	 and	
training	accuracy.

This	 paper	 is	 organized	 in	 the	 following	 manner:	
Section	 2	 discusses	 the	 existing	 methodologies	 for	
ensemble	 learning	 algorithms.	 Section	 3	 describes	
Boosting,	which	 is	 a	 popular	 tree	 ensemble	 approach.	
Section	4	briefs	about	Convolutional	Neural	Networks	
(ConvNets),	 which	 use	 the	 filter	 ensemble	 method.	
Section	 5	 describes	 Bagging,	 which	 is	 also	 a	 tree	
ensemble	 approach.	 Section	 6	 defines	 Support	 Vector	
Machines	or	SVMs.	Section	7	gives	a	detailed	analysis	
of	the	experimental	work.	Sections	8	and	9	demonstrate	
the	results	and	the	subsequent	discussions.

DOI Number: 10.5958/0976-5506.2018.01138.5 
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RELATED WORKS

Ensemble	 learning	 methods	 describe	 a	 way	 of	
combining	 weak	 classifiers,	 thereby	 giving	 a	 strong	
predictive	outcome.	 10Small	changes	 in	 the	dataset	can	
bring	 significant	 improvement	 in	 the	 feature	 selection	
outcome.	One	 of	 these	 techniques	 is	 feature	 selection,	
which	 leads	 to	 an	 improvement	 in	 the	 feature	 subset	
selection	 and	 robustness	of	 the	 feature	 ranking.	 11	The	
task	 of	 feature	 selection	 algorithm	 is	 to	 eliminate	 the	
features	that	are	not	helpful	to	the	learning	process.	This	
paper	 proposes	 a	 genetic	 algorithm	 approach	 for	 the	
selection	of	correct	feature	subsets.	9While	focusing	on	
online	security,	Joshua	Saxe	et.	al,	propose	“eXpose”,	a	
convolutional	neural	network	(CNN)	based	machine	for	
the	identification	of	malicious	URLs.	In	the	architecture,	
they	 introduce	an	ensemble	of	convolutions	(filters)	of	
different	sizes,	which	greatly	improves	the	performance	
of	the	model,	with	the	added	advantage	of	using	CNNs.

Bagging	 and	 boosting	 are	 decision	 tree	 based	
ensemble	 learning	 methods.	 12Deitterich,	 in	 his	 study,	
presents	a	comparison	model	for	 the	 three	approaches,	
bagging,	boosting	and	randomization.	The	results	point	
that,	 boosting	 gives	 the	 best	 results	 in	 most	 cases,	
however,	 when	 noise	 is	 also	 taken	 into	 consideration,	
bagging	 is	 the	 best.	 13A	 descriptive	 account	 has	 been	
presented,	of	 the	 learning	and	challenges	 faced	during	
the	development	of	XGBoost.	The	paper	presents	a	great	
deal	 about	 tree	 boosting	 and	 about	 the	 effects	 of	 the	
other	parameters	such	as	cache	access	patterns	and	data	
compression	 that	 may	 affect	 tree	 boosting.	 14Random	
Forest	 algorithm	 gives	 an	 additional	 randomness	 to	
bagging	 based	 decision	 tree	 ensemble.	This	 difference	
is	achieved	by	taking	different	sub	samples	for	each	tree	
and	a	different	node-split	strategy.

Our	 work	 here	 focuses	 on	 comparing	 the	
performance	of	the	tree	ensembles	and	feature	ensembles	
for	 text	 classification.	 For	 which,	 SVMs	 have	 proven	
to	be	 the	best	choice.	 15This	 research	provides	us	with	
both	theoretical	and	empirical	proof	that	SVMs	are	best	
suited	 for	 text	 classification.	 16It	 further	 elaborates	 on	
how	SVMs	can	be	used	for	imbalanced	datasets.

METHOD

Tree Ensemble-XG Boost:	 Xgboost	 or	 Extreme	
Gradient	Boosting	 is	 a	 highly	 efficient	 algorithm	used	
for	 supervised	 learning	 problems.	 The	 prediction	 of	 a	
target	 variable—in	 this	 case,	 classification	 dependent	

on	 the	 said	 variable—is	 done	 using	 the	 training	
dataset.	 Xgboost	 works	 on	 Tree	 Ensemble—a	 set	 of	
classification	 and	 regression	 trees13.	 Regression	 tree	
ensembles	are	based	on	decision	trees,	however,	unlike	
them;	the	regression	trees	do	not	cause	loss	of	data	per	
decision.	Use	of	multiple	complementing	trees,	followed	
by	summing	up	their	individual	prediction	score,	helps	
arrive	at	a	conclusive	accurate	final	count.	Classification	
of	text	is	done	into	different	tree	leaves	with	an	assigned	
score	on	the	corresponding	leaf.	The	real	leaf-associated	
score	provides	 richer	 interpretations	 that	 help	 ease	 the	
unified	optimization	at	a	later	stage.	We	use	Xgboost	as	a	
comparative	medium	against	ConvNet	algorithm	for	the	
classification	of	input	datasets.

Convolutional Neural Network:	 ConvNets	 work	
independent	of	the	language	and	syntactical	constructs.	
They	do	not	take	into	consideration	the	words,	phrases	
and	 the	 patterns	 formed	 by	 the	 same,	 for	 prediction	
and/or	 classification.	 17 Hence,	 Convolutional	 Neural	
Networks	 are	 ideal	 for	 short-text	 classification.	 18 We	
have	 used	 three	 phases	 for	 the	 ConvNet	 algorithm—
Embedding,	 Feature	 Extraction	 and	 Classification.	
While	 embedding,	 we	 have	 specified	 the	 size	 of	 the	
output	 and	 the	 input	 vectors.	 For	 each	 short-text,	 raw	
characters	are	embedded	as	multi-dimensional	vectors,	
one	per	character.	As	 such,	 a	matrix	 is	 formed	of	m	x	
s	 dimensions	 where	 ‘m’	 represents	 the	 maximum	 or	
acceptable	 number	 of	 characters	 per	 short-text	 input	
element—in	this	case,	a	maximum	of	100	characters	is	
allowed—and	‘s’	represents	the	length	of	the	dimensional	
vector—in	this	case,	it	is	taken	as	32,	which	is	also	the	
default	length	implied.

We	 proceed	 to	 feature	 extraction	 for	 training	 and	
testing	datasets.	We	have	improved	the	extraction	process	
by	the	use	of	stemming—Porter	Stemmer	algorithm,	that	
allows	 the	 removal	 of	 recurrent	words	 on	 the	basis	 of	
a	pre-defined	language	repository	subject	to	parametric	
constructs.	 For	 character-based	 classification,	we	 have	
used	convolutional

filters	of	varying	sizes:	2,	3,	4,	and	5	that	define	the	
number	 of	 characters	 taken	 at	 a	 time.	 This	 ensemble	
allows	 the	 summing	up	of	 the	 said	patterns	and	 forms	
one	 resultant	 vector.	 Normalization,	 sum	 pooling	 and	
dropout	are	the	common	functions	for	the	four	filters.	The	
output	is	concatenated	and	further	normalized	to	give	a	
fully	 connected	 layer	 which	 is	 classified	 accordingly	
into	different	classes.
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Random Forest Algorithm:	 Random	 Forest14	 is	 a	
machine	 learning	 algorithm	 that	 can	 be	 used	 for	 both	
supervised	 and	 unsupervised	 learning	 tasks.	 It	 can	 be	
applied	 to	classification	as	well	as	 regression	problems.	
Random	Forest	algorithm	works	on	the	decision	tree	based	
ensemble.	Though,	unlike	XGBoost,	it	puts	in	action	the	
bagging	approach,	wherein	the	input	samples	are	divided	
into	sub-groups.	The	combined	average	of	their	means	is	
then	responsible	for	the	final	prediction.	As	suggested	by	
the	name,	the	algorithm	randomly	picks	a	small	number	
of	 input	values	as	root	nodes	 to	create	decision	 trees	or	
a	‘forest’.	Each	input	vector	is	passed	through	the	trees,	
gaining	individual	classification	scores.	The	tree	with	the	
maximum	score	claims	the	entry.

Support Vector Machine or SVM:	 Support	 Vector	
Machines	or	SVMs	15	are	supervised	machine	learning	
algorithms,	which	work	by	plotting	positive	and	negative	
samples	 in	 a	 multi-dimensional	 space	 and	 separating	
them	by	means	of	a	decision	boundary	or	a	hyper	plane.	
The	 positioning	 of	 the	 hyper	 plane	 is	 such	 that,	 the	
distance	between	the	positive	and	negative	samples	on	
either	side	of	the	hyper	plane	is	maximum.	Margins	are	
also	placed	on	either	side	of	the	hyper	plane	such	that,	
the	distance	between	them	and	the	samples	is	minimum.	
The	entire	setup	can	be	visualized	as	a	two-lane	street.	
SVMs	are	 ideally	used	 for	unbalanced	datasets,	where	
segregation	of	the	samples	is	difficult.	Here,	the	idea	of	
kernels	 is	 introduced.	 Kernel	 tricks	 are	 functions	 that	
transform	 the	 ‘n’	 dimensional	 data	 input	 in	 hand,	 into	
a	 higher	 dimensional	 plot.	 Kernels	 classify	 datasets	
using	decision	boundaries	or	hyper	planes	in	an	infinite	
dimensional	space.

EXPERIMENTAL ANALYSIS

The	datasets	have	been	pulled	from	the	Kaggle	open	
source	 data	 repository.	 They	 have	 been	 described	 as	
follows:

	 1.	Long	Articles	 Dataset:	 It	 contains	 news	 articles	
on	the	domains-	Investment,	Acquisition,	Virtual	
Reality	(VR),	Internet	of	Things	(IoT)	and	others.

	 2.	News	 Headlines	 Datasets:	 It	 contains	 headlines	
for	the	news	published	on	the	domains:

	 a.	City	News
	 b.	Entertainment
	 c.	Business
	 d.	Sports

The	 datasets	 have	 been	 used	 for	 binary	 text	
classification.	 The	 positive	 samples	 are	 labeled	 as	 ‘1’	
whereas;	 the	 negative	 samples	 are	 represented	 by	 ‘0’.	
In	 the	 Long	Articles	 dataset,	 the	 news	 related	 to	 the	
‘Investment’	 domain	 has	 been	 taken	 as	 the	 positive	
samples	and	 the	other	domains	have	been	marked	 ‘0’.	
Similarly,	 in	 the	 News	 Headlines	 dataset,	 headlines	
related	 to	 the	 respective	 domain	 have	 been	 labeled	 as	
‘1’	while	the	others	are	considered	as	negative	samples.

Table 1: Dataset description

Serial 
No. Dataset Training 

Records
Testing 
Records

1. Long	Articles 10,063 2,395
2. City	News 40,000 1,000
3. Entertainment 40,000 1,000
4. Business 40,000 1,000
5. Sports 40,000 1,000

DATA PREPROCESSING

For	Convolutional	Neural	Networks	(CNNs),	each	
character	in	the	input	string	is	assigned	a	random	integer	
value.	 The	 integer	 values	 are	 further	 converted	 into	
decimal	 values,	 for	 computational	 ease.	 Subsequently,	
this	embedding	is	converted	into	a	‘m’	x	‘s’	matrix	where,	
m	is	the	number	of	characters	in	the	input	string	and	s	is	
given	the	default	value	of	32,	transforming	the	input	into	
a	100	dimensional	vector.	This	matrix	is	supplied	to	the	
Convolutional	layer	for	feature	selection.

In	 case	 of	 XGBoost,	 Random	 Forest	 and	 SVMs,	
the	 unit	 of	 processing	 are	 ‘words’.	 With	 the	 aid	 of	
count_vectorizer,	the	frequency	of	each	word	is	counted	
against	 the	 document.	 Tfidfvectorizer	 compares	 these	
word	 frequencies	against	a	predefined	maximum	word	
count	 and	 downscales	 their	 priority	 during	 feature	
selection.	For	instance,	the	first	input	string	in	the	dataset	
“Entertainment	News	Headlines”	can	be	represented	as:

Input String:

Preprocessed String:
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RESULT AND DISCUSSION

The	 algorithms	 have	 been	 evaluated	 for	 all	 the	
mentioned	 datasets.	 Time	 of	 Execution,	 Training	
Accuracy	and	F1-Score	have	been	taken	as	comparative	
measures.

Training	 Accuracy	 defines	 the	 performance	 of	
the	 model	 on	 the	 training	 dataset	 or	 the	 ‘seen’	 data.	
It	 generally	 increases	 with	 each	 iteration	 during	 the	
training	process.	During	testing,	there	are	four	types	of	
outputs-	True	Positives,	False	Positives,	True	Negatives	
and	False	Negatives.
 1. True Positives:	An	 output	 is	 said	 to	 be	 a	 true	

positive	when	the	predicted	and	the	actual	value	of	
the	class	are	either	‘true’	or	‘1’.	Here,	the	positive	
values	are	correctly	predicted.

 2. False Positives:	An	 output	 is	 said	 to	 be	 a	 false	
positive	 when	 the	 actual	 value	 of	 the	 class	 is	
‘false’	or	‘0’,	while	the	predicted	value	is	‘true’	or	
‘1’.

 3. True Negatives:	An	 output	 is	 said	 to	 be	 a	 true	
negative	when	the	predicted	and	the	actual	value	
of	the	class	are	either	‘false’	or	‘0’.	Here,	the	false	
values	are	correctly	predicted.

 4. False Negatives:	An	output	 is	said	 to	be	a	 false	
negative	 when	 the	 actual	 value	 of	 the	 class	 is	
‘true’	 or	 ‘1’,	while	 that	 of	 the	predicted	 class	 is	
‘false’	or	‘0’.

Table 2: Confusion Matrix

Precision	 is	defined	as	 the	 ratio	of	positive	values	
that	 have	 been	 predicted	 correctly	 against	 the	 total	
predicted	positive	values.	Recall	or	Sensitivity	is	defined	
as	the	ratio	of	positive	values	that	have	been	predicted	
correctly	 against	 all	 the	 positive	 values	 in	 the	 actual	
class	i.e.	True	Positives	and	False	Negatives.	F1-Score	is	
the	harmonic	mean	or	the	weighted	average	of	Precision	
and	Recall.

Precision	(P)	=	TP/	(TP	+	FP)

Recall	(R)	=	TP/	(TP	+	FN)

F1-Score	=	2(PxR/	(P+R))

The results obtained are as follows:

Table 3: Results for Long Articles Dataset

Long Articles 
Dataset

Time of 
Execution F1-Score Training 

Accuracy
Convolutional	

Neural	Networks	
(CNN)

3315.867s 81.57 90.19

Extreme	Gradient	
Boosting	
(XGBoost)

70.564s 98.00 99.85

Random	Forest	
Algorithm 9.504s 92.14 99.99

Support	Vector	
Machines	(SVM) 63.096s 97.00 98.00

Table 4: Results for City New Headlines Dataset

City News 
Headlines 

Dataset

Time of 
Execution F1-Score Training 

Accuracy

Convolutional	
Neural	Networks	

(CNN)
1661.884s 93.10 96.33

Extreme	
Gradient	
Boosting	
(XGBoost)

8.405s 94.00 88.85

Random	Forest	
Algorithm 28.798s 90.40 99.99

Support	Vector	
Machines	
(SVM)

186.861s 91.00 93.00

Table 5: Results for Entertainment News Headlines 
Dataset

Entertainment 
News Headlines 

Dataset

Time of 
Execution

F1-
Score

Training 
Accuracy

Convolutional	
Neural	Networks	

(CNN)
1581.47s 88.81 90.85

Extreme	Gradient	
Boosting	
(XGBoost)

16.902s 83.00 75.36

Random	Forest	
Algorithm 31.536s 87.66 99.84

Support	Vector	
Machines	(SVM) 187.921s 92.00 94.00
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Table 6: Results for Business News Headlines 
Dataset

Business News 
Headlines 

Dataset

Time of 
Execution F1-Score Training 

Accuracy

Convolutional	
Neural	

Networks	
(CNN)

1366.744s 90.40 93.86

Extreme	
Gradient	
Boosting	
(XGBoost)

8.934s 87.00 79.20

Random	Forest	
Algorithm 30.672s 84.31 99.96

Support	Vector	
Machines	
(SVM)

186.482s 94.00 97.00
 

Table 7: Results for Sports News Headlines Dataset

Sports News 
Headlines 

Dataset

Time of 
Execution F1-Score Training 

Accuracy

Convolutional	
Neural	

Networks	
(CNN)

1404.617s 83.00 90.17

Extreme	
Gradient	
Boosting	
(XGBoost)

20.376s 67.00 62.88

Random	Forest	
Algorithm 47.291s 68.83 99.99

Support	Vector	
Machines	
(SVM)

237.002s 93.00 95.00	

While	taking	into	consideration	the	execution	time,	
Random	Forest	algorithm	takes	minimum	time	to	execute,	
for	 the	 long	articles	 text	classification.	Meanwhile,	 for	
short	 text	 classification	 i.e.	 News	 Headlines	 datasets,	
XGBoost	 takes	 the	 minimum	 time.	 This	 is	 because;	
the	 Random	 Forest	 algorithm	 deploys	 the	 classifiers	
parallely,	whereas,	XGBoost	takes	multiple	iterations	to	
deploy	 them	 sequentially.	However,	 for	 both	 the	 short	
and	 long	 text	 classification,	 CNNs	 take	 the	maximum	
time	 to	execute.	Character-based	feature	extraction	via	

multiple	filters	of	varied	sizes	contributes	 towards	 this	
increase	 in	 the	 execution	 time.	 SVMs	 execute	 faster	
for	 long	 articles	 text	 classification.	 While,	 for	 short	
text	classification,	SVMs	are	slower,	possibly	due	 to	a	
large	number	of	entries,	leading	to	the	creation	of	more	
support	vectors.

Figure 1: F1-Score Comparison: Long Text 
Classification

For	 the	 long	 articles	 text	 classification,	 XGBoost	
gives	 the	 best	 results,	 in	 terms	 of	 the	 F1-Score	 and	
Training	Accuracy.	CNNs,	on	the	other	hand,	have	the	
lowest	 Training	Accuracy	 and	 F1-score,	 while	 taking	
the	 longest	 time	 to	execute.	Since	CNNs	are	character	
based	 algorithms,	 the	 feature	 extraction	 depends	 on	
the	 individual	 letters,	 rather	 than	 words.	 They	 work	
independently	 of	 syntactic	 and	 linguistic	 constructs.	
Hence,	in	a	dataset	where	words	are	dependent	on	each	
other,	CNNs	are	not	a	good	choice.

Figure 2: F1-Score Comparison: Short Text 
Classification

For	short	text	classification,	however,	CNNs	give	the	
best	results	in	terms	of	F1-Score	and	Training	Accuracy	
which	are	comparable	to	SVMs.	XGBoost	and	Random	
Forest	Algorithm	also	give	commendable	results.	Taking	
in	 consideration,	 the	 Sports	 News	 Headlines	 dataset,	
XGBoost	 and	 Random	 Forest	 algorithm	 give	 skewed	
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results,	as	compared	to	the	City	News	Headlines	dataset,	
where	they	give	the	best	results	in	terms	of	F1-score	and	
Time	of	Execution.	Hence,	word	frequency	graphs	and	
word	clouds	for	both	the	datasets	have	been	plotted	as	
follows:

Figure 3: Sports News Headlines Dataset: Word 
Cloud and City News Headlines Dataset: Word Cloud

Figure 4: City News Headlines: Word Frequency 
Plot

Figure 5: Sports News Headlines: Word Frequency 
Plot

As	 demonstrated	 by	 the	 plots,	 the	 words	 in	 the	
Sports	News	Headlines	Dataset	 seem	 to	 be	 uniformly	
distributed	 throughout	 the	 dataset.	 The	 repetition	
of	 words	 leads	 to	 reduced	 distinct	 feature	 count.	
Subsequently,	 compromising	 the	 training	 and	 testing	
accuracies	of	both	the	algorithms.

CONCLUSION

As	 demonstrated	 by	 this	 work,	 Tree	 ensemble	
learning	method	 proves	 to	 be	 a	 good	 choice	 for	 long	
text	 classification.	 On	 the	 other	 hand,	 for	 short	 text	
classification,	Filter	ensemble	learning	method	delivers	
creditable	 results.	 When	 comparing	 the	 different	
tree	 ensemble	 methods,	 we	 derive	 that	 Boosting	 has	
outperformed	 Bagging	 for	 both	 long	 and	 short	 text	
classification.

Further,	 we	 conclude	 that	 the	 execution	 of	 the	
algorithms	is	highly	dependent	upon	the	datasets	in	use.	
More	the	distinction	between	the	features	of	the	positive	
and	negative	samples	better	would	be	the	performance.

Character	 based	 Convolutional	 Neural	 Networks	
are	 still	 in	 the	 experimental	 phase.	The	 application	 of	
improved	 data	 preprocessing	 techniques	might	 further	
enhance	its	efficiency.
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ABSTRACT

Global	horizontal	irradiance	or	GHI	is	the	amount	of	shortwave	radiation	acquired	from	above	by	a	surface	
horizontal	to	the	ground.	It	is	of	great	significance	in	photovoltaic	installation.	GHI	value	is	used	to	compute	
flat-panel	PV	output.	In	this	paper	we	have	discussed	how	to	predict	GHI	value	by	using	previous	night’s	
weather	data	and	evaluated	the	predictions	generated	by	various	machine	learning	algorithm	like	Decision	
Tree	Regression,	Random	Forest	Regression	and	XGBoost	Regression	algorithms.	Upon	training	we	found	
that	XGBoost	Regressor	was	generating	the	best	output	of	all	the	models	we	developed.	We	have	evaluated	
the	accuracy	based	on	the	metrics	explained	variance	score.
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INTRODUCTION

In	 this	 era	 with	 large	 amount	 of	 data	 and	 high	
computational	 power,	 machine	 learning	 is	 finding	
its	 application	 in	 almost	 every	 domain	 and	 bringing	
significant	changes.	It	is	one	of	the	most	widely	adopted	
method	in	the	area	of	data	science	and	analytics	so	as	to	
predict	something	by	devising	some	model	and	algorithm.	
These	predictive	models	help	developers,	data	scientists	
and	 analysts	 to	 gain	 better	 insight	 on	 data	 and	 predict	
something	relevant	based	on	the	data	that’s	been	provided.	
Over	the	years	with	growth	in	data	size	machine	learning	
has	 found	 application	 in	 multiple	 domains	 like	 health,	
finance,	security,	renewable	energy,	etc.

For	 ages	 the	 power	 generation	 has	 completely	
relied	on	fossil	fuels	like	coal	and	petroleum.	In	recent	
years	only	we	have	 started	using	 solar,	wind	and	 tidal	
energy	for	generation	of	electricity.	Even	today	as	well	
we	 are	 not	 completely	 dependent	 on	 these	 renewable	
energy	 sources	 because	 the	 technology	 that	 allow	 us	
harness	 this	 energy	 is	 still	 under	 development.	 There	
are	various	challenges	present	in	this	domain	that	needs	

to	be	worked	out.	For	example	in	case	of	solar	energy	
efficiency	 of	 solar	 panels	 right	 now	 ranges	 between	
20%	 to	 40%	which	 is	 very	 low	 at	 industrial	 level	 for	
day	to	day	use,	also	they	use	expensive	semi	conductors.	
In	 case	 of	wind	 energy	 the	 noise	 is	 still	 an	 issue	 and	
availability	of	proper	sights	for	establishing	wind	mills.	
Likewise	many	 challenges	 are	 there	 in	 this	 field.	 Still	
industries	 are	 using	 these	 technologies	 and	 are	 trying	
to	make	 profits.	 By	 employing	 proper	 strategies	 these	
technologies	can	be	used	profitably.

Over	the	years	with	depletion	of	fossil	fuels	demand	
and	 reliance	over	 renewable	 energy	 like	 solar,wind	 and	
tidal	energy	is	steadily	increasing.	In	non-renewable	energy	
(coal,petrol,etc.)	generation,	energy	production	is	directly	
dependent	on	the	energy	demanded	by	consumer	and	the	
stability	of	 the	power	distribution	system	depends	upon	
the	equilibrium	between	energy	demanded	by	consumers	
and	supply.	When	energy	demand	is	more	than	the	energy	
supply	it	destabilizes	the	power	distribution	system	which	
results	in	decreased	quality	of	energy	and	in	some	cases	
blackouts	 happen.	 Sustainable	 energy	 like	 solar,	 wind	
and	 tidal	 energy	 are	 highly	 uncertain	 and	 the	 resulting	
variation	 in	 power	 generation	 can	 cause	 instability	 in	
power	distribution	system.	Thus,	 it	 is	 important	to	store	
the	 energy	 when	 resources	 are	 available	 and	 use	 them	
later	parallely	when	needed.

With	all	these	challenges	present	machine	learning	
finds	 immense	 application	 in	 this	 domain.	 Different	
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machine	learning	models	can	be	used	in	various	stages	
of	energy	generation	depending	upon	 the	problem	and	
characteristics	of	the	problem.

In	this	paper	we	have	tried	to	predict	the	GHI	value	
using	various	machine	 learning	models	by	 training	 the	
model	with	previous	night’s	data	 and	predict	next	day	
GHI	 value.	 GHI	 is	 an	 important	 value	 and	 is	 used	 to	
compute	the	net	flat-panel	PV	output.

RELATED WORKS

1Solar	 forecasting	 accuracy	 is	 affected	 by	weather	
conditions,	 and	weather	 awareness	 forecasting	models	
are	 expected	 to	 improve	 the	performance.	However,	 it	
may	 not	 be	 available	 and	 reliable	 to	 classify	 different	
forecasting	tasks	by	using	only	meteorological	weather	
categorization.	In	this	paper,	an	unsupervised	clustering-
based	 solar	 forecasting	 methodology	 is	 developed	 for	
short-term	 (1-hour-ahead)	 global	 horizontal	 irradiance	
forecasting.

3Ensemble	is	a	type	of	machine	learning	algorithm	
where	 multiple	 regression	 or	 classification	 model	 are	
trained	to	solve	the	same	problem.	Random	forest	is	an	
example	of	ensemble	 learning.	 In	 this	paper	 they	have	
used	 B-CART,	 Random	 Forest,	 XGBoost	 and	 Cubist	
algorithm	to	train	the	model.

5This	work	revolves	around	forecasting	hourly	solar	
irradiance	 based	 on	 pattern	 recognition	 by	 gathering	
information	 from	 remote	 areas	 and	 sky	 imaging.	 The	
prediction	 model,	 based	 on	 the	 k-Nearest	 Neighbor	
algorithm	 is	 used	 to	 predict	 the	 global	 and	 direct	
irradiance	 for	 field	 of	 view	 ranging	 from	 5	 minutes	
up	 to	 30	 minutes,	 and	 the	 corresponding	 uncertainty	
prediction	intervals.

6Setting	 up	 photovoltaic	 systems	 on	 roof	 tops	 has	
proven	to	be	one	of	the	most	feasible	higher	scale	resources	
of	sustainable	energy	for	urban	areas.	Calculation	of	the	
main	 photo	 voltaic	 energy	 potential	 through	 available	
roof	surface	area	in	large	scale	still	remains	a	challenge.	
Now	to	estimate	full	potential	at	roof	top	following	three	
factors	 	must	be	considered	 :	 (1)	monthly	estimation	of	
the	 main	 solar	 irradiance	 	 available	 from	 the	 Sun	 (2)	
Processing	of	training	and	testing	population	and	building	
data,	 (3)	 Evaluating	 the	 available	 roof-top	 surface	 area	
(AR),	average	roof	tilted	angle	(β),	and	average	shading	
coefficient	(S)	for	buildings	in	the	urban	areas,	for	each	

commune.	Combination	of	these	factors	along	with	few	
physical	parameters	particular	 to	 the	 area	 can	 also	help	
for	the	same.

8Ensembling	 is	 basically	 a	 group	 of	 regressors	
learning	the	from	the	same	data.	Here	multiple	regressors	
are	trained	based	on	the	data	and	after	that	when	a	new	
data	 is	 passed	prediction	 from	each	of	 the	 classifiers	 is	
considered.	The	best	value	 is	voted	and	finally	 taken	as	
output.	 The	 advantage	 of	 ensembling	 is	 that	 multiple	
regressors	 learn	 on	 the	 data	 so	 probability	 of	 getting	
better	prediction	 is	more	 in	 this	case.	Some	example	of	
ensembling	algorithms	are	Random	Forest,	XGBoost,	etc.

METHOD

Random Forest Algorithm:	Random	Forest	 is	one	of	
the	most	widely	used	algorithm	in	machine	learning.	It	
is	a	highly	flexible	algorithm	and	can	be	used	for	both	
classification	and	regression.	It	is	basically	an	ensemble	
of	 many	 decision	 trees	 and	 mostly	 they	 trained	 by	
bagging	method.	 In	 simple	 terms	 random	 forest	 trains	
the	 data	 on	 multiple	 decision	 trees	 and	 merges	 them	
together	to	get	better	and	more	accurate	results.	One	of	
the	 reasons	why	 its	widely	used	 is	 because	 it	 requires	
very	less	tuning	with	hyper	parameters	which	makes	it	
any	easy	to	use	model.	Due	to	its	simplicity	it	is	hard	to	
develop	a	bad	model	with	random	forest	algorithm.	The	
only	drawback	of	this	model	is	that	issue	of	overfitting	
is	very	high	here.

XGBoost Algorithm:	 XGBoost	 is	 another	 popular	
machine	 learning	 algorithm	 used	 for	 developing	
predictive	 models.	 Just	 like	 random	 forest	 algorithm	
it	 is	 also	 used	 for	 classification	 and	 regression.	 The	
fundamental	 difference	 between	 Random	 Forest	
algorithm	and	XGBoost	algorithm	is	that	random	forest	
uses	 decision	 trees	 for	 generating	 outputs.	 In	 case	 of	
XGBoost	 there	 is	much	 for	 flexibility	 in	 choosing	 the	
algorithm.	 Another	 major	 difference	 is	 that	 Random	
forest	 by	 default	 gives	 mean	 of	 all	 the	 predictions	
generated	by	the	trees	where	as	XGBoost	gives	weighted	
mean	of	all	the	prediction	generated	by	the	trees.

Decision Tree Algorithm:	Decision	Tree	is	yet	another	
popular	algorithm	just	like	XGBoost	and	Random	Forest	
but	unlike	them	this	is	not	an	ensemble	method.	XGBoost	
and	Random	forest	basically	relies	on	multiple	decision	
trees	 to	 generate	 their	 result.	 Now,	 just	 like	XGBoost	
and	Random	Forest	 this	 is	 algorithm	can	also	be	used	
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for	 both	 classification	 and	 regression.	One	 of	 the	 best	
things	about	decision	tree	is	that	it	mimics	human	way	of	
thinking	and	analysing	the	data	which	makes	it	easy	to	
understand	data	and	make	some	good	interpretation.	In	
decision	tree	each	node	represents	a	feature,	each	branch	
represents	 a	 link	and	each	 leaf	 represents	 an	outcome.	
This	 problem	 can	 also	 be	 solved	 using	 evolutionary	
algorithm10.

PROPOSED METHODOLOGY
Predicting	 GHI	 is	 the	 major	 objective	 of	 our	

problem.	The	GHI	value		depends	on	hour,	wind	speed,	
temperature	 and	 relative	 humidity.	 We	 collected	 the	
data	of	these	parameters	in	day	and	night.	The	dataset	is	
constructed	in	such	a	way	that	the	features	(hour,	wind	
speed,	 temperature	 and	 relative	 humidity)	 values	 will	
be	recorded	from	6	pm	to	6	am	and	 label	column	will	
contain	the	GHI	value	of	the	next	day.	So,	we	are	trying	
to	train	the	model	with	features	of	the	night(	6	am	to	6	
pm)	and	to	predict	the	label	of	the	next	day	i.e	GHI.	Also,	
we	evaluated	the	performance	of	various	classifiers	such	
as	 Decision	 tree	 Regressor,	 Random	 Forest	 Regressor	

and	XGBoost	Regressor.	The	training	and	testing	of	the	
model	 is	 conducted	 in	 three	 different	 classification	 i.e	
summer,	winter	and	rainy	season.

	 1.	Now,	we	have	trained	the	model	individually	on	
each	dataset.

	 2.	We	splitted	the	dataset	in	an	8:2	ratio	with	80%	of	
data	being	used	for	training	while	20%	being	used	
for	testing.

	 3.	The	models	are	developed	using	the	sklearn	and	
XGBoost	library	in	python.

	 4.	We	 trained	 the	 model	 using	 Decision	 tree,	
Random	 forest	 and	 XGBoost	 algorithm.	 Here	
again	 in	Random	 forest	 and	XGBoost	we	made	
different	 models	 by	 varying	 the	 number	 of	 n_
estimators(trees).

	 5.	After	 evaluating	 various	Decision	 tree,	Random	
forest	 and	 XGBoost	 algorithm	 we	 found	 that	
XGBoost	 was	 giving	 the	 best	 output	 when	 n_
estimators	 =	 200.	 Upon	 further	 increase	 it	 was	
seen	that	accuracy	decreased.

Figure 1: Diagrammatic representation of various steps undergone while performing the experiment
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RESULT AND DISCUSSION

Summer Dataset:	 For	 the	 summer	 dataset	 we	 made	
multiple	models	using	decision	tree,	random	forest	and	
XGBoost.	Decision	 tree	 regressor	gave	an	accuracy	of	
0.628.	 In	 random	 forest	 with	 25	 estimators	 we	 were	
getting	an	accuracy	of	0.7886	which	increased	slightly	
to	 0.7926	 when	 estimators	 were	 increased	 to	 50	 and	
reached	 its	 peak	 value	 0.7936	 when	 estimators	 were	
100.	When	estimators	were	increased	to	200	this	values	
decreased	to	0.7932.	Same	was	the	case	with	XGBoost,	
when	 estimators	 were	 25	 accuracy	 was	 0.81	 which	
increased	when	estimators	were	increased.	The	highest	

value	 was	 0.834	 when	 estimators	 were	 200.	 Table	 1	
and	 Figure	 2	 shows	 the	 best	 value	 generated	 by	 each	
algorithm	for	summer	dataset.

Table 1: Explained Variance Score given by different 
models in Summer  dataset

S. 
No.

Summer Dataset
Model Accuracy

1. Decision	Tree 0.628
2. Random	Forest	(100	estimators) 0.7936
3. XGBoost	Regressor	(200	estimators) 0.834

Figure 2: Explained Variance Score Given by different algorithms on summer dataset

Winter Dataset:	 Again	 the	 same	 experiment	 was	
carried	 out	 for	 the	 winter	 dataset.	 Decision	 tree	
algorithm	 produced	 an	 accuracy	 of	 0.451.	 Random	
forest	algorithm	produced	the	best	result	0.698	with	100	
estimators.	Decreasing	estimators	below	100	resulted	in	
lesser	accuracy	and	above	100	also	 resulted	 in	a	drop.	
XGBoost	algorithm	gave	the	best	accuracy	here	as	well	
with	explained	variance	score	of	0.713	when	number	of	
estimators	were	200.	Table	2	and	Figure	3	shows	the	best	
value	generated	by	each	algorithm	for	winter	dataset.

Table 2: Explained Variance Score given by different 
models in winter  dataset

S. 
No.

Winter Dataset
Model Accuracy

1. Decision	Tree 0.451
2. Random	Forest	(100	estimators) 0.698
3. XGBoost	Regressor	(200	estimators) 0.713

Figure 3: Explained Variance Score Given by different algorithms on winter dataset
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Rainy Dataset:	The	 same	experiment	was	 carried	out	
for	the	rainy	dataset.	Decision	tree	algorithm	produced	
an	accuracy	of	0.353.	Random	forest	algorithm	produced	
the	 best	 result	 0.641	 with	 100	 estimators.	 Decreasing	
estimators	 below	 100	 resulted	 in	 lesser	 accuracy	 and	
above	100	also	resulted	 in	a	drop.	XGBoost	algorithm	
gave	 the	 best	 accuracy	 here	 as	 well	 with	 explained	
variance	 score	 of	 0.673	 when	 number	 of	 estimators	
were	200.	Table	3	and	Figure	4	 shows	 the	best	values	
generated	by	each	algorithm	for	rainy	dataset.

Table 3: Explained Variance Score given by different 
models in Rainy dataset

S. 
No.

Rainy Dataset
Model Accuracy

1. Decision	Tree 0.353
2. Random	Forest	(100	estimators) 0.641
3. XGBoost	Regressor	(200	estimators) 0.678

Figure 4: Explained Variance Score Given by different algorithms on rainy dataset

From	 the	 above	 given	 tables	 and	 charts	 we	 can	
clearly	see	that	the	models	are	running	fine	for	summer	
dataset	 but	 are	 not	 generating	 equivalent	 results	 for	
winter	and	rainy	dataset.	This	may	probably	because	of	
lack	of	certain	features	that	are	dominant	during	winter	
and	rainy	season.

Metrics:	Here	we	have	used	explained_variance_score	
to	calculate	the	accuracy.

explained	variance	score	=	1	-	var(y_hat	-	y_true)	/	
var(y_true)

where	the	var	is	biased	variance,	i.e.
var(y_hat	-	y_true)	=	sum(error^2	-	mean(error))/n.
Compared	with	R2,	the	only	difference	is	from	the	

mean(error).	if	mean(error)=0,	then
R2	=	explained	variance	score.
Ideal	score	considered	is	1.

CONCLUSION
From	 the	 above	 given	 tables	 and	 graphs	 we	 can	

clearly	 see	 that	XGBoost	 Regressor	 is	 giving	 the	most	

accurate	 prediction	 when	 compared	 to	 Decision	 tree	
Regressor	 and	 Random	 Forest	 Regressor.	 In	 summer	
dataset	it	is	giving	an	accuracy	of	0.834	,	in	winter	dataset	
it	is	giving	an	accuracy	of	0.713	and	in	rainy	dataset	it	is	
giving	an	accuracy	of	0.678.	In	each	of	the	cases	XGBoost	
has	 generated	 the	maximum	 accuracy.	Another	 notable	
observation	 is	 that	 during	 summer	 we	 get	 much	 more	
accurate	predictions	as	compared	to	winter	and	rainy.	This	
is	because	during	rainy	and	winter	seasons	solar	intensity	
is	low	due	to	which	irradiance	is	low.

FUTURE WORKS

In	Future	works	there	is	lot	of	room	in	this	domain	
to	be	worked	out.	 In	 this	work	we	can	clearly	see	 that	
results	generated	are	best	during	summer	season	when	
compared	 with	 that	 of	 winter	 and	 rainy	 season.	 The	
accuracy	during	winter	and	rainy	season	is	nowhere	near	
the	accuracy	attained	during	summer.	This	 is	probably	
due	to	lack	of	certain	features	that	are	having	significant	
impact	during	winter	and	rainy	while	not	in	summer.	For	
example	 during	 rainy	 seasons	 there	 are	 lots	 of	 clouds	
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which	 blocks	 the	 path	 of	 light	 from	 above.	 Likewise	
many	features	are	 there	 that	can	be	 introduced.	 In	 this	
way	 there	 is	 a	 lot	 of	 room	 for	 improvement	 in	 this	
domain.	Another	 thing	 that	 can	 be	 done	 using	 neural	
networks	for	predicting	the	GHI.	RNN	(recurrent	neural	
networks)	 are	 widely	 used	 for	 forecasting	 purposes.	
They	can	also	be	used	for	predicting	the	GHI	values.
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ABstRACt 

Background/objectives: The purpose of the present study was to compare the transverse abdominis (TrA), 
internal oblique (InOb), and external oblique (ExOb) muscle thicknesses on a 4-week virtual reality exercise 
program. 

Methods/statistical analysis: Twenty subjects with chronic low back pain were participated in this study. 
The exercise group performed virtual reality exercises with Nintendo Wii sports for 4 weeks. Muscle 
thickness was measured using ultrasonography both at rest and after 4 weeks exercise. The Berg balance 
scale for balance ability was measured. A paired t-test was used to compare the TrA, InOb, and ExOb on 
pre- and post-exercise. An independent t-test was used to compare the exercise and control groups.

Findings: The results showed significant differences in the virtual reality exercise group in terms of left TrA 
thickness and balance ability before and after exercise (p<0.05).

Improvements/Applications: Virtual reality exercise affected balance ability and the TrA muscle thickness.
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IntRoDuCtIon 

Low back pain (LBP) is a clinical problem leading 
to disability worldwide. In modern, industrial societies, 
between 60% and 80% of LBP at least once in their life1. 
According to a survey on industrial accidents in South 
Korea, back pain increased all work-related health 
complaints2. As public health services had improved, 
the average lifespan has extended and population aging 
has become a problem3. Specifically, the aging process 
in women leads to endocrine changes, particularly a 

decrease in the production of estrogen by the ovaries. 
Lack of estrogen causes a variety of symptoms in 
postmenopausal women4, and the prevalence of LBP 
is increasing gradually, particularly among those living 
alone5. Thus, the treatment of LBP among elderly women 
is an important healthcare concern.

The characteristics of LBP are muscle rigidity, 
muscle tension, and pain occurring between the costal 
margin and the inferior gluteal line6. Atrophy of the 
abdominal muscles (external oblique (ExOb), internal 
oblique (InOb), and transverse abdominis (TrA)) and 
back muscles causes instability in the lumbar pelvis7. In 
addition, patients with LBP have lowered proprioceptive 
sensation in the lumbar vertebra compared to those 
without LBP. Such sensory impairments cause 
inappropriate physical defenses against stimuli and 
interrupt the normal signals that muscles transmit to the 
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sensory organs8. For these reasons, balance impairment 
with chronic low back pain has been identified by many 
studies.

Most therapies for LBP include pain reduction, 
strength training, and aerobic exercise, et al. However, 
little consideration is given to motivation and the 
duration of exercise9. Although the exercises are focused 
on the patient’s physical function and structure of the 
vertebra, exercise should be recommended as way to 
improve functional ability considering the patient’s 
activity10.

 Virtual reality programs are being introduced 
in clinics to improve motivation and patient activity. 
They provide the patient with improved body function, 
cognitive ability, and motivation for therapy11. Physical 
activity using video games may even promote and 
sustain health12. Furthermore, virtual reality exercise can 
be carried out at home without a supervisor and real-
time feedback can be provided during the process13. Wii 
Sports is a representative example. Although the game 
is designed for entertainment rather than therapy, recent 
research has indicted that Wii game technology is safe, 
feasible, and potentially effective in the management of 
recovery after stroke14.

Therefore, the present study aimed to investigate 
the effects of virtual reality exercise on the size of the 
TrA, InOb, and ExOb muscles and balance ability in 
the elderly women with LBP. Thus, we are expected to 
reduce the medical expenses associated with LBP, and 
to propose a method of continuous LBP management 
through interesting exercise. 

MAteRIALs AnD MetHoD

Subjects

The subjects of this study were patients who had 
been given regularly the thermoelectric therapy at H 
city public health center. Subjects were involved with 
chronic, non-idiopathic LBP that had lasted more than 
6 months. Patients with history of abnormalities in the 
spine or lower extremities were excluded, as were those 
with structural abnormalities. 

Ten patients were randomly assigned to the virtual 
reality exercise group, while those in the control group 
carried out no exercise. The baseline characteristics of 
the subjects were as follows: Table 1.

table 1. General characteristics of the subjects           (n=20)

exercise (n=10) Control (n=10) total (n=20)

Age(years) 72.30±5.25a 66.70±3.13 69.50±5.09

Height(cm) 153.60±7.44 139.95±42.57 146.77±30.56

Weight(kg) 57.27±8.16 57.97±9.02 57.62±8.38

MMSE-K 26.90±2.81 26.70±4.27 26.8±16.85
aMean±Standard deviation

Experiment tools

Ultrasonography for muscle thickness measurement

An ultrasound device (LOGIQ P6 PRO; GE Inc., 
Wisconsin, USA) equipped with the linear transducer 
(10 MHz; B-mode) was used to measure muscle 
thickness. The ultrasound transducer was attached 25 
mm anteromedially to the midpoint of the patients’ right 
side (the muscle-fascia junction). The TrA, InOb and 
ExOb muscle thicknesses were measured in the resting 
and contracted positions using an on-screen caliper. 

Furthermore, the percentage change in muscle size was 
measured using the following: (contracted muscle size-
rested muscle size/rested muscle size) x 100.

Berg balance scale (BBS)

The BBS is a clinical test that measures functional 
balance in the elderly. The measurement method focuses 
on three areas: sitting posture, standing posture, and 
postural change. This scale has high reliability and shows 
internal validity (r = 0.99 and 0.98, respectively)15.
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Experimental procedure

All patients were followed up with 4-week virtual 
reality exercise program administered at a public health 
center. The patients were into two groups: virtual reality 
exercise and control exercise. Muscle thickness and 
BBS was measured in both groups before exercise. The 
exercise group exercised for 30 minutes using virtual 
reality programs 3 times a week for 4 weeks, but the 
control group was involved with no exercise. After 4 
weeks, muscle thickness and BBS were measured in 
both groups.

Virtual reality exercise

Wii Sports (Nintendo Co., 2008) is a computer 
game in which the characters on the screen move with 
the players. The players hold a remote control in their 
hands, which they use to hit or throw the balls in the 
game. In this study, the virtual reality exercise consisted 
of tennis, bowling, and golf for 30 minutes.

Tennis

Players take part in a doubles tennis game by 
simply wielding the Wii Remote—they need not use 
the buttons. If a player scores four points, they win one 
game. The first player to win six games wins the match. 
The patients were asked to stand in front of the screen 
with their feet open to shoulder width, allowing one foot 
to move in the desired direction.

Bowling

Using the Wii Remote, the players can bowl by 
rolling the ball while pressing and releasing the button. 
The players compete for a total score after 10 frames. 
The patients placed one foot behind the support surface; 
their waist was down and their arms were up.

Golf

In this game, the players imitate the action of 
swinging a golf club by pressing the button. After 
finishing all holes, the winning player is the one with 
the fewest total strokes. Standing sideways, the players 
do not lift their foot off the ground. Instead, they lift the 
remote control back to their shoulders and wiggle it up.

Statistical analysis

The independent t-test was used to compare the 
exercise and control groups, while the paired t-test was 
used to compare the patients before and after exercise. 
The significance level α was set to 0.05. The collected 
data were analyzed using SPSS 18.0.

ResuLts AnD DIsCussIon

There was a significant difference in muscle size 
between the left and right TrA muscles both before and 
after exercise in the virtual reality exercise group (p < 
0.05). However, there was no significant difference in 
the right muscle thickness before and after exercise, 
and there was no significant difference in TrA muscle 
thickness between the exercise group and the control 
group (p > 0.05) (Table 2).

In both the virtual reality exercise group and the 
control group, there was no significant difference in InOb 
and ExOb muscle thickness before and after exercise 
(p > 0.05), and there was no significant difference in 
thickness between the exercise and control groups either 
before or after exercise (p > 0.05).

In the virtual reality exercise group, there was a 
significant difference in BBS before and after exercise 
(p < 0.05). However, there was no significant difference 
between the exercise and control groups in this regard (p 
> 0.05) (Figure 1).

Figure 1. Comparison of the BBs score before and after the 
virtual reality exercise
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table 2. Comparison of trA muscle thickness before and after virtual reality exercise       (unit: mm)

exercise group Control group

Before-Ex After-Ex p Before-Ex After-Ex p

Right 39.19±32.72a 38.27±24.02 .932 32.29±48.29 9.10±37.98 .210

Left 16.37±23.64 39.38±24.55 .001 13.99±80.46 20.16±38.76 .807

a Mean±Standard deviation

 LBP can be caused by many factors that are difficult 
to ascertain, and many patients with chronic LBP are 
often unaware of the cause. In patients with LBP, muscle 
atrophy often leads to poor balance; the vertebral joints 
in the skeletal system can also be affected, as can normal 
body alignment. In those with chronic LBP, the activity 
of the superficial muscles is increased, while that of the 
deep muscles is reduced16, with consequent limitations 
on muscle endurance and flexibility17. Decreased lumbar 
muscle strength and muscular thickness leads to reduced 
lumbar stability and a lower cross-sectional area of the 
muscles around the vertebrae18.

Various methods have been used to treat the 
symptoms of LBP. However, the cost and accessibility 
of treatment is limited. To solve this problem, the 
present study implemented virtual reality exercise that 
can be carried out at home. Most similar studies have 
been conducted on a small number of patients with 
neurological impairment. These studies used large 
equipment, so they involved high costs and could not 
be scaled to general social facilities. In recent years, 
however, virtual reality has been developed so that 
various exercises can be performed using a games 
console in the home19. However, few reports have 
focused on virtual reality exercise in LBP patients.

Nintendo Wii Sports is commercially produced and 
easy and economical to use. In the present study, we used 
this game to implement virtual space exercise in patients 
with chronic LBP. The TrA muscles are positioned in the 
deep layer of the abdomen. These muscles are attached 
to the back fascia to increase abdominal pressure and 
stabilize the low back. In addition, the TrA muscle is 
activated before movement in the leg20. Thus, these 
muscles can stabilize leg movement. The TrA muscle is 
important in patients with back pain who have reduced 
deep muscle activity and a lack of lumbar stability. In the 
present study, there was a significant difference between 

the left and right TrA muscles in the exercise group, 
perhaps because the patients tended only to turn their 
waist to the left during the golf and bowling exercises, so 
they used the left-side muscles of abdomen more often. 
This suggests that virtual reality exercise is suitable for 
strength of the TrA muscle in LBP patients.

The BBS has been widely used to evaluate balance 
ability and predict falls caused by impaired balance.  
Patients with LBP experience discomfort due to reduced 
flexibility and a limited balance ability; they also have 
a greater risk of falls. In particular, visual input is 
important for posture control in patients with LBP. When 
their vision is interrupted, balance disorders are greater 
in patients with LBP21. In other reports, posture was 
more instable in LBP patients while they were standing 
on one leg, suggesting that postural balance control by 
the lumbar and pelvic muscles is affected by muscular 
strength, co-ordination, and effective interactions19. In 
the exercise group of the present study, the BBS showed 
significant difference before and after exercise, indicating 
that virtual reality exercise improves balance ability in 
patients with LBP. As similar findings with this study, 
it is reported that the elderly balance and gait in virtual 
reality game exercise might be improved comparing to 
ball exercise22. In another Wii Sports study, it is reported 
that visual perception, postural control, and functional 
mobility were improved in an adolescent with cerebral 
palsy after exercise23. 

The present study suggests that Nintendo Wii Sports 
can be used to manage chronic LBP. The game can 
be enjoyed easily in the home, stimulate the patient’s 
interest, and provide strong motivation24. One study 
showed that strong motivation promotes muscle activity 
in the spine of patients with chronic LBP, thus providing 
sensory stimulation, such as proprioceptive sensation, in 
the lumbar vertebrae and lumbar spinal cord, activating 
brain activity, and stimulating motor control and 



1058         Indian Journal of Public Health Research & Development, September 2018, Vol. 9, No. 9     

learning25. In this way, virtual reality exercise enhances 
balance by stimulating the body’s sensory organs. 

 The limitation of the present study was less 
number of subjects, which limited our analysis of the 
effectiveness of the virtual reality exercise. Various study 
modifications could be used to produce more robust 
results: increasing the number of patients recruited, as 
well as the number of weeks spent in the program and 
the daily exercise time.

ConCLusIon 

The purpose of the present study was to investigate 
the effect of virtual reality exercise on muscle strength 
and balance ability in women with chronic LBP. Balance 
increased in the exercise group, as did the left TrA 
muscle thickness. These results show that Nintendo Wii 
Sports can be used to manage chronic LBP in daily life. 
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In this study is aimed to evaluate the accuracy of longitudinal dose distribution during helical tomotherapy 
slice treatment using ion chamber and EBT film, and measure the flatness in the longitudinal profile for each 
radiation field width. As the experiment condition, the radiation field widths were set to 10 mm, 25 mm, 
and 50 mm, respectively, to acquire and evaluate a longitudinal beam profile. A slab phantom and A1SL ion 
chamber was used to evaluate the accuracy of longitudinal dose distribution in helical tomotherapy. Also, 
solid phantom and EBT film was used to measurement of dose flatness in the longitudinal axis (Y axis). The 
difference between reference and measured data values of FWHM at the radiation field width of 10 mm was 
0.546 ± 0.186 % on average, and the maximum γ-index was 0.522 ± 0.056. The difference between reference 
and measured data values of FWHM at the radiation field width of 25 mm was 0.133 ± 0.113 % on average, 
and the maximum γ-index was 0.417 ± 0.102. The difference between reference and measured data values 
of FWHM at the radiation field width of 50 mm was 0.120 ± 0.072 % on average, and the maximum γ-index 
was 0.467 ± 0.077. The dose flatness within a range of 250 mm longitudinal axis (Y axis) for each radiation 
field width was 1.71 ± 0.46 % on average, which was a value within 3 %. The results exhibited that the dose 
flatness became more even as the radiation field width became wider. The above study results will contribute 
to clarifying the accuracy of radiation dose delivered to real patients, or the DQA, which is an important QA 
item in the IMRT using tomotherapy.
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IntRoDuCtIon

Tomotherapy radiation therapy is a type of 
combination of Intensity Modulated Radiation Therapy 
(IMRT) using 6 MV X ray with Computed Tomography 
(CT) that can scan an accurate anatomical structure, 
which can deliver an exact dose to tumors of complex 
shape while avoiding critical organs. Tomotherapy, 
which is an Image-Guided Radiation Therapy (IGRT) 
technique using Mega-Voltage CT (MVCT), can reduce 
a radiation exposure to normal tissues by checking tumor 
size and position every time before treatment begins 1,2,3.  

Tomotherapy enables the therapist to target the 
radiation beam to the exact area of the cancer cells 
according to the size, shape and location by providing 
three-dimensional (3D) image of the treatment area 
through CT scan prior to radiation therapy. The orientation 
of the radiation beam was improved through a circular 
rotating gantry with a high dose rate since a flattening 
filter is not used, and tumors are treated layer by layer 
by using a helical slice therapy method. The application 
range of radiation therapy has become wider than that 
of the conventional radiation therapy techniques, multi-
targets can be treated with a single administration and 
damage to normal tissues can be minimized by using 64 
binary multileaf collimator (MLC) through tomotherapy 
4,5.

Particularly, the principle of helical slice therapy is 
to perform consecutive IMRT through the movements of 
the couch (longitudinal axis) in tandem with the gantry 
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rotation. This can increase a dose to the target with more 
directions than that of IMRT using conventional linear 
accelerators and lower the probability that damages 
normal tissues. Furthermore, the helical slice therapy 
can be applied to tumors located in critical organs 
whose radiation sensitivity is high, or the therapy can 
be applied when additional radiation therapy is required 
due to recurrence 6.

Prior to the IMRT treatment using helical 
tomotherapy, the delivery quality assurance (DQA), 
which is a quality control for each patient, is performed to 
check the accuracy of actual irradiation and planned dose 
distribution. This DQA verifies a range of allowable error 
by comparing the calculated value in the therapy plan 
equipment and dose measurement using ion chambers. 
To verify 2D dose distribution, I’mRT Matrixx, which 
is an ionization chamber array, or films can be used. 
The DQA is evaluated by using the γ-index compared to 
2D dose distribution using tomotherapy treatment plan 
equipment. Typically, a γ-index value becomes less than 
one if a tolerance criterion of 3%/3 mm dose difference 
is passed. The γ-index value becomes larger than one if 

the criterion fails. The gamma value is calculated at all 
2D points to compute a pass rate to verify whether pass 
rate is within the allowable value 7,8,9,10,11.

To increase the pass rate in the DQA, it is necessary 
to verify dose distributions of the longitudinal profile as 
well as the cross-sectional profile due to the characteristics 
of spiral slice therapy. However, the QA on longitudinal 
dose distribution is not periodically performed in the 
clinical practice. Thus, this study is aimed to evaluate the 
accuracy of longitudinal dose distribution during helical 
tomotherapy slice treatment using ion chamber and EBT 
film, and measure the flatness in the longitudinal profile 
for each radiation field width. Through this approach, 
this study is further aimed to validate the suitability of 
IMRT using tomotherapy.

MAteRIALs AnD MetHoD

With the radiation field widths of 10 mm, 25 mm, 
and 50 mm in tomotherapy, the IMRT can be performed 
by using 64 binary MLC. This study is aimed to measure 
the accuracy and flatness of longitudinal dose distribution 
for each radiation field width by using tomotherapy 
HDA as shown in Figure 1.

Figure 1. Helical tomotherapy(Accuray,usA) to measure longitudinal dose distribution

Accuracy evaluation on longitudinal dose 
distribution in helical tomotherapy

A slab phantom was used to evaluate the accuracy 
of longitudinal dose distribution in helical tomotherapy. 
The slab phantom whose physical properties are very 
close to those of water was fabricated to insert an A1SL 
ion chamber as there was a hole at the 15 mm location, 
which was a build-up depth of 6MV X ray. 

As shown in Figure 2, a slab phantom was aligned 
with the laser and installed using the maximum area 
(60 × 400 mm) of irradiation field in tomotherapy. As 
the experiment condition, the radiation field widths 
were set to 10 mm, 25 mm, and 50 mm, respectively, 
to acquire and evaluate a longitudinal beam profile. 
The beam profiles, which were acquired from five-
time measurements for each radiation field width, were 
converted into an ASCII (text) file, and further compared 
with the existing reference data to measure the full width 
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at half maximum (FWHM) for each radiation field width. Through the above measurements, field width percent 
difference and maximum γ-index values were obtained. The evaluation using the γ-index was based on 2%/1 mm 
criterion 12.

Figure 2. Measurements of longitudinal dose distribution using slab phantom and A1sL ion chamber

Evaluation on dose flatness in the longitudinal axis 
(Y axis) of helical tomotherapy

To measure the dose flatness in the longitudinal 
axis (Y axis) of helical tomotherapy, 30 solid phantoms 
with thickness of 10 mm were stacked, and EBT film 
was positioned at 150 mm, which was a middle depth 
as shown in Figure 3. The film-inserted phantoms were 

aligned with the laser and the radiation field widths were 
set to 10 mm, 25 mm, and 50 mm to scan 250 mm in the 
longitudinal axis (Y axis) direction. After scanning, the 
one-dimensional beam profile of the irradiated EBT film 
was acquired and the maximum dose and dose flatness 
within a range of 80% in the longitudinal axis (Y axis) of 
250 mm were analyzed. 

Figure 3. Measurement of dose flatness in the longitudinal axis (Y axis) using solid phantom and EBT film

ResuLts AnD DIsCussIon

Evaluation results on accuracy of longitudinal 
dose distribution in helical tomotherapy

Figure 4 shows the analytical results on the accuracy 
of longitudinal dose distribution by using slab phantoms, 
in which beam profile and γ-index values for each 
radiation field width are presented. The comparison 
results of FWHM with the five measurements of the 
longitudinal beam profile for each radiation field width 
(10 mm, 25 mm, and 50 mm) are shown in Table 1. The 

difference between reference and measured data values 
of FWHM at the radiation field width of 10 mm was 
0.546 ± 0.186 % on average, and the maximum γ-index 
was 0.522 ± 0.056. The difference between reference and 
measured data values of FWHM at the radiation field 
width of 25 mm was 0.133 ± 0.113 % on average, and 
the maximum γ-index was 0.417 ± 0.102. The difference 
between reference and measured data values of FWHM 
at the radiation field width of 50 mm was 0.120 ± 0.072 
% on average, and the maximum γ-index was 0.467 ± 
0.077.
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Figure 4. FWHM and gamma index values of reference and measured data values according to each radiation field width

Table 1. Percentage difference in field width and maximum γ-index in the longitudinal profile of helical 
tomotherapy according to each radiation field width

trial

Field Width

10 mm 20 mm 50 mm

Difference of  
FWHM(%) γ- Index Difference of  

FWHM(%) γ- Index Difference of  
FWHM(%) γ- Index

1 0.641 0.552 0.047 0.485 0.106 0.497

2 0.648 0.549 0.296 0.513 0.155 0.509

3 0.634 0.439 0.080 0.351 0.196 0.351

4 0.263 0.552 0.097 0.302 0.028 0.505

5 0.623 0.517 0.143 0.436 0.114 0.473

Average 0.562 0.522 0.133 0.417 0.120 0.467

SD 0.189 0.056 0.113 0.102 0.072 0.077

Evaluation result on dose flatness in the 
longitudinal axis (Y axis) of helical tomotherapy

Figure 5 shows the longitudinal beam profile of 
helical tomotherapy using EBT films. The dose flatness 
and maximum dose within a range of 80% of the 
longitudinal axis (Y axis) for each radiation field width 
were analyzed as shown in table 2. The dose flatness 
at the radiation field width of 10 mm was 2.25 ± 0.15 

%, and the maximum dose was 98.35 ± 0.07 % in the 
measurements. The dose flatness at the radiation field 
width of 20 mm was 1.57 ± 0.07 %, and the maximum 
dose was 99.2 ± 0.14 % in the measurements. The dose 
flatness at the radiation field width of 50 mm 1.32 ± 0.29 
%, and the maximum dose was 99.35 ± 0.07 % in the 
measurements.
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Figure 5. Measurement of beam profile in the longitudinal axis (Y axis) through EBT film according to each radiation field width

Table 2. Dose flatness and maximum dose in the longitudinal axis (Y axis) of helical tomotherapy according 
to a width of each radiation field

Field Width 10 mm 25 mm 50 mm

Max Dose 98.35 ± 0.07 99.2 ± 0.14 99.35 ± 0.07

Flatness of Dose 2.25 ± 0.15 1.57  ± 0.07 1.32 ± 0.29

The AAPM TG 148 has recently recommended a 
method and allowable range regarding daily, monthly, 
and yearly quality control of helical tomotherapy. The 
TG 148 has recommended monthly measurements for 
the accuracy of longitudinal dose distribution within 
1% of the FWHM for each radiation field width (slice) 
13. As revealed in the results of this study, the FWHM 
was 0.271 ± 0.125 % on average, which was within the 
recommended allowable error, and the maximum γ-index 
was 0.469 ± 0.078 on average, which was less than one. 
Thus, the accuracy of longitudinal dose distribution can 
be verified. 

Furthermore, the dose flatness within a range of 250 
mm longitudinal axis (Y axis) for each radiation field 
width was 1.71 ± 0.46 % on average, which was a value 
within 3 %. The results exhibited that the dose flatness 
became more even as the radiation field width became 
wider.

ConCLusIon 

Tomotherapy is a radiotherapy device that can 
perform spiral slice therapy by matching a couch speed 
and gantry rotation. This study verified the accuracy of 
longitudinal dose distribution of helical tomotherapy, 
which can perform slice treatment, and the accuracy 

was evaluated by using FWHM and maximum γ-index. 
The evaluation results showed that the accuracy 
measurements were within the allowable error range for 
all the radiation field width. Furthermore, the evaluation 
results verified that the dose flatness on the longitudinal 
axis (Y axis) using EBT films was within the allowable 
error range.

The above study results will contribute to clarifying 
the accuracy of radiation dose delivered to real patients, 
or the DQA, which is an important QA item in the IMRT 
using tomotherapy.
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effects of Probiotics on oral Salivary mutans streptococci Level 
by using real-time polymerase chain reaction (Rt-PCR)

Hae-Ryoung Park 

Assistant Professor, Division of Liberal Arts and Teacher Training, Kwangju Women’s University, South Korea 

ABstRACt

This study aims to assess dental caries-causing Streptococcus mutans suppression by probiotics diet by 
monitoring their counts with real time polymerase chain reaction (RT-PCR). Subjects were selected through 
questionnaire survey after going through purpose and scope of this study, after reaching an agreement 
on personal information disclosure. Adult women subjects of 20 - 25 ages were instructed to consume a 
probiotics (108 CFU/capsule) every day for 4 weeks. Saliva was collected at 0, 2, and 4 weeks of diet 
and at 2 and 4 weeks of post-diet (6 and 8 weeks since the start), and used for real-time polymerase chain 
reaction(RT-PCR) to measure Streptococcus mutans counts with specific primers and probes. All statistical 
analysis for this study was within a significance level of 0.05 and the software was SPSS Version 21.0 for 
Windows (SPSS Inc., USA). Salivary mutans streptococci counts in the probiotics diet test group (A group) 
significantly decreased (p < 0.05) during the 4 weeks of diet, indicating a reduced probability of dental caries 
by probiotics diet. Also, its effects continued during the post-probiotics diet period, compared to the placebo 
group (B group) (p < 0.05).

This study enlightens a significance of estimating S. mutans counts within a short period of time by harnessing 
a real-time polymerase chain reaction (RT-PCR) technique.  Through development of oral probiotics 
suppressing S. mutans biofilm formation, a new and effective method to prevent periodontitis were sought 
out. 

Keywords: Biofilm, Dental caries, real-time polymerase chain reaction (RT-PCR), Salivary mutans 
streptococci, Probiotics
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IntRoDuCtIon

Oral diseases can be developed by various causes, 
which are divided into host, pathogen or environment 
factor-related1. If these three factors attack at the same 
time, an oral disease occurs. Therefore, to analyze an 
oral disease is very important. This study investigates 
oral bacterial changes by probiotics diet, one of 
environmental factors causing oral diseases. Dental 
caries are one of the most common bacterial infections 
in the oral environments. Streptococcus mutans are 
responsible for these infection diseases in the mouth2.

There are billions of microbial cells in the oral 
cavities of most mammalian species. Oral health 
depends on not only age, health, nutrition status or life 
style, but also microbial cells in the oral cavity3,4. Dental 
caries refers to a symptom in which by the action of 
acids excreted by S. mutans in the plaque, minerals such 
as calcium and phosphorus are eroded away and organic 
matters like proteins are dissolved and eventually a tooth 
is lost5,6. A among environmental factors, such dental 
caries development is affected by food ingredients, 
diet frequency, carbohydrate forms, adhesion to teeth, 
mineral contents in food, etc7,8. Recently, many studies 
on effects of probiotics on S. mutans in the mouth are 
actively being carried out9,10,11.

Dental caries is caused by oral streptococci, called 
mutans Streptococci which are divided into two species, 
Streptococcus mutans and Streptococcus sobrinus12. 
Streptococci is adhered to the tooth enamel surface, 
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produce glucan by use of glucosyltranferase (GTF), 
and attract microorganisms to develop plaque through 
forming biofilm, which develops gingivitis, then 
periodontitis eventually13.

Compounds used to inhibit bacterial growth and 
to prevent oral diseases are chlorhexidine, fluoride 
compounds, xylitol and sorbitol. Chlorhexidine is an 
antibiotic compound used to inhibit gram-negative 
bacteria upon periodontitis treatment. Its side effects 
include coloring on teeth and dental braces, taste 
abnormality and sensation on oral mucosa14. Xylitol, 
sorbitol, etc, alternative sugar alcohols cannot be 
metabolized by dental caries-causing bacteria and 
excreted, which is known to be effective, but they cause 
diarrhea upon much consumption and their price is 
rather expensive15. Especially, if xylitol is consumed in a 
long term, resistant strains are reported to be often found 
and its anti-cavity effects decreased16.

To reduce such side effects, naturally derived 
materials and probiotics found in foods are focus 
of research interest. Studies on natural extracts are 
increasing as they have less side effects and can be used 
for longer period. Various studies on removing biofilm 
by probiotics diet has been reported17,18,19,20.

This study aims to find effects of probiotics on S. 
mutans growth by real time polymerase chain reaction 
(RT-PCR), and to see if it could prevent dental caries. 
Identify the oral probiotics suppressing S. mutans 
biofilm formation, a new and effective method to prevent 
periodontitis were measured.

MAteRIALs AnD MetHoD

Applications to humans

Subjects were instructed not to do any oral activities 
(eating, drinking, chewing, tooth brushing, mouth 
washing) at least two hours before an oral check-up. 
During the study, they had limited access to antibiotics 
and oral hygiene products (mouth wash, etc). Subjects 
were oral examination before brushing. Thereafter, 
randomly they were allocated either to a probiotics test 
group of 30 individuals (1x108 CFU/capsule, A group) or 
placebo control group of 30 individuals (B group). 

They were instructed to observe 4 weeks of dieting 
and 8 weeks of follow-up to assess Salivary  mutans 
streptococci in the mouth. By applying a double blind 
test method, both of the test and placebo control groups 

were not aware if a diet contained probiotics or not. The 
supernatant was collected, sterilized through a 0.22 mm 
pore size filter and frozen at -20℃  for later use.

Bacterial strains and culture

Streptococcus mutans (ATCC25175) was purchased 
from Korean Culture Center of Microorganisms and 
cultured. S. mutans that was kept in the deep-freezer 
was cultured on the BHI (Brain Heart Infusion, Becton, 
Dickinson and Company) media. For all experiments, 
Streptococcus mutans were inoculated into BHI broth 
and incubated 16 hours, following which 1 ml of culture 
was transferred to new BHI broth and grown in for 48 
h at 37℃. S. mutans was incubated in an anaerobic 
condition under an atmosphere of 80% N2, 10% H2 and 
10% CO2.

 Real-time polymerase chain reaction (RT-PCR)

Real-time RT-PCR assay was conducted by using 
Rotor- Gene 6000 (Corbett Research, Australia). 
Reaction mixture includes sense primer and antisense 
primer (100 nM, 1 ㎕ each), template DNA 1㎕, 2x 
Quanti Tect SYBR Green PCR Kit (Qiagen, CA) 
12㎕, and distilled water 6㎕ in 20㎕ total. The 
sequences of primers were S. mutans specific forward 
primer, 5’-GCCTACAGCTCAGAGATGCTATTCT-3’ 
and reverse primer, 
5’-GCCATACACCACTCATGAATTGA-3’. For RT-
PCR, template DNA was denatured at 95℃ for 5 
minutes, 40 times of polymerization reaction at 95℃ 
for 5 seconds, and additionally incubated at 60℃ for 
10 seconds. The melting curve from 65℃ to 95℃ was 
plotted every 0.2 second interval.

Statistical analysis

Statistical analysis of probiotics efficacy to human 
applications is as follows: The distribution of subjects’ 
age was identified with one-way ANOVA. Its average 
and standard deviation for each group was calculated and 
were compared between the test (1x108 CFU/capsule, A 
group) and placebo control (B group). Verification of 
result values between the test and control groups were 
done with a paired t-test; for those during the 4 weeks (0, 
4 weeks) of dieting, a paired t-test was used and for those 
during the follow-up period (0, 2, 4, 6, and 8 weeks), 
repeated measured ANOVA test was used. All statistical 
analysis for this study was within a significance level 
of 0.05 and the software was SPSS Version 21.0 for 
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Windows (SPSS Inc., USA).

ResuLts AnD DIsCussIon

S. mutans growth suppression by probiotics diet

The number of S. mutans of A and B groups was 
compared by measuring cell number/saliva 1 ml. At 2 
weeks and 4 weeks of consumption, the number of S. 
mutans of A group significantly decreased to 36.052 
(cell number/saliva 1 ml) and 217.096 (cell number/
saliva 1 ml), respectively (p < 0.05) as shown in table 1, 
suggesting that chances of dental caries were decreased 
by probiotics diet. 

In contrast, B group, the placebo control group 
showed a slight decrease at 2 weeks but did not show 
any difference at 4 weeks.  Table 1 shows that probiotics 
effectively inhibited the growth of S. mutans, dental 
caries-causing bacteria. 

Lactobacillus species were reducing the count of 
S. mutans keep going on good oral hygiene and denal 
health21. Several clinical studies were probiotic diet to 
reduce S. mutans in the oral cavity. The studies were 
probiotic strains and probiotic candidates suppress 

the growth of S. mutans with cariogenic potential. It 
is reported in a recent study that probiotics functioned 
as antibiotics to reduce any chance of dental caries 
by suppressing S. mutans counts and their gene 
expression22,23.

In the follow-up study of post-probiotics diet, S. 
mutans counts in A group were kept low at 6 weeks and 
8 weeks, 425.016 (cell number/saliva 1 ml) and 411.144 
(cell number/saliva 1 ml), respectively (p < 0.05) as 
shown in table 2. These probiotics remained and their 
suppressing effects on S. mutans growth continued. 

In contrast, S. mutans counts in B group at 6 weeks 
were rather low, 1294.650 (cell number/saliva 1 ml) but 
at 8 weeks they were high, 1294.650 (cell number/saliva 
1 ml), respectively (p < 0.05) as shown in table 2.

The suppression of S. mutans growth by probiotics 
intake lasted a while even after a cessation of probiotics 
diet. This is an increases in viable count of S. mutans 
against already formed biofilm, as a result of the 
disruption of microbial aggregated24. One of similar 
studies reported that Lactobacillus species, one of 
probiotics strongly suppressed oral streptococci growth 
and cariogenic biofilm formation25.

table. 1. S. mutans growth suppression between A and B groups by real time PCR 
unit = cell number/saliva 1 ml

groups Mean sD se p

0 wks
A 266.380 278.4456 55.6891

.033*

B 536.421 485.3203 129.7073

2 wks
A 36.052 47.4735 9.4947

.029*
B 105.429 140.1562 37.4583

4 wks
A 217.096 334.5421 66.9084

.007*

B 697.314 726.5606 194.1815
*p< 0.05

table. 2. S. mutans counts during post-probiotics period by real time PCR
unit = cell number/saliva 1 ml

groups Mean sD se p

0 wks
A 266.380 278.4456 55.6891

.033*

B 536.421 485.3203 129.7073

6 wks
A 425.016 460.7475 92.1495

.032*

B 1294.650 1874.5319 500.9897

8 wks
A 411.144 405.3662 81.0732

.028*

B 1294.650 1874.5319 500.9897
*p< 0.05
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Time course-dependent S. mutans growth 
suppression

S. mutans growth trends between two groups during 
probiotics diet by repeated measure ANOVA analysis 
showed a statistically significant difference (F value, 

10.3; significance probability p=.000 at 4 week) as 
shown in table 3. 

S. mutans growth trends between two groupsafter 
probiotics diet were also statistically significant (F 
value, 10.3; significance probability p=.000 at 8 week) 
as shown in table 4.

table.3. time course-dependent S. mutans counts after probiotics diet by real time PCR

unit = cell number/saliva 1 ml

groups Mean sD p

0 wks
A 266.380 278.4456

.000

B 536.421 485.3203

2 wks
A 36.052 47.4735

B 105.429 140.1562

4 wks
A 217.096 334.5421

B 697.314 726.5606
*p< 0.05

table 4. time course-dependent S. mutans counts during post-probiotics period by real time PCR 

unit = cell number/saliva 1 ml

groups Mean SD p

0 wks A 266.380 278.4456 .000

B 536.421 485.3203

6 wks A 425.016 460.7475

B 1294.650 1874.5319

8 wks A 411.144 405.3662

B 1294.650 1874.5319
*p< 0.05

In a similar study, they demonstrated that 
commercially available probiotics products suppressed 
mutans streptococcigrowth26,27,28. They involved in the 
reduction of mutans streptococci in saliva as well as 
reduced inflammatory mediators in gingival crevicular 
fluid and beneficial influences on gingivitis29,30,31.

ConCLusIon

The number of S. mutans measuring cell number/
saliva 1 ml using by real-time polymerase chain 
reaction(RT-PCR). At 2 weeks and 4 weeks of diet, the 
number of S. mutans of A group significantly decreased, 

suggesting that chances of dental caries were decreased 
by probiotics oral intake. In the follow-up study of post-
probiotics diet, S. mutans counts in A group were kept 
low at 6 weeks and 8 weeks. 

Our study to assess dental caries-causing S. 
mutans growth suppression by probiotics diet showed a 
significant difference between the probiotics (A group) 
and placebo (B group) groups not only at 2, 4 weeks sof 
diet, but at 2, 4 weeks (6, 8 weeks since probiotics diet 
started) of  post-probiotics diet (p < 0.05).
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This study’s purpose was to research the breakfast eating habits of university students in Cheongju city 
and to investigate the relationship with health-related behaviors such as exercise, drinking, and BMI. 400 
male and female university students were surveyed. Health related behaviors, breakfast eating habits, 
frequencies, and percentages were obtained and the Chi-square test was used. For Considerations when 
selecting breakfast menu, the mean value and standard deviation were calculated and the independent-
samples t-test was performed for both genders, and all significance was tested at P <0.05 level. 71.6% of 
the university students said that they do not eat breakfast or eat irregularly, and 63.1% of them eat breakfast 
twice a week or fewer. There was no significant difference in the distribution of university students’ exercise, 
number of drinking, degree of smoking, and BMI and breakfast eating, but there was a significant difference 
between the students’ residence type, night eating, degree of interest in health, and waking time (p<0.05, 
p<0.001). Particularly, the students who missed breakfast had a high night eating rate, and the morning 
intake group had a high interest in health. The proportion of skipping breakfast was higher among living 
alone students. Among the five attributes of taste, hygiene, nutrition, price, and convenience when choosing 
the breakfast menu, university students regard convenience as the most important factor (3.83 points / 5 
points). In the importance of consideration in selecting breakfast menu, the average score of the two items 
of convenience and hygiene was significantly higher for women than for men (p<0.05). There is a need for 
nutrition education to have attention to health including the importance of breakfast and regular lifestyle, 
and specific solutions such as a student cafeteria serving breakfast should be considered. 

Keywords: Breakfast, Eating habits, University students, Skipping breakfast, Nutrition education

BACKGRounD

Breakfast is recognized as the most important of 
the three meals a day, but it is also the most neglected 
and missed meal in everyday life1. However, the habit 
of eating breakfast regularly has a close correlation with 
healthy lifestyle and may predict future health2. Regular 
breakfasts of high quality, especially high fiber, fruits, 
dairy products, etc., do not only improve students’ 
memory and learning ability, but they also have a good 
function of inducing healthy living habits such as good 
eating habits and exercise3. Adults who skip breakfast 
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that eat fewer than 1 breakfast a week often engage in 
behavior that interferes with their health, such as frequent 
drinking, smoking, and lack of exercise, and their habits, 
including their diet, will also affect their children4. 
Although skipping breakfast is not related to activity and 
has no direct correlation with BMI, breakfast often has a 
positive impact on overall lifestyle1,5,6 . Proper breakfast 
can reduce frequent snack consumption and prevent 
overeating in lunch and dinner, and skipping breakfast 
can lead to overeating or binge eating by lengthening 
the fasting time until the first meal of the day, which can 
increase the link between overweight and obesity7. 

According to the report of the National Health and 
Nutrition Examination Survey 8 in 2015, the average rate 
of skipping breakfast in South Korea is 49.1% for 20 ~ 
29 years old, 29.2% for 30 ~ 49 years old, and 12.9% 
for 50 ~ 64 years old, with the highest rate of skipping 
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breakfast in the 20s. The age group of 20 to 29 years 
is the transition period from adolescence to adulthood, 
not only reflecting the eating habits of the under-age 
group, but also the earliest form of eating habits that 
will be fixed in adulthood 9. University students in their 
twenties are freer in terms of time and institutionally 
than adolescents, and often have irregular or unhealthy 
dietary habits such as drinking, night eating, skipping 
breakfast, lack of exercise, and non-nutritious meals10,11. 

For this, the purpose of this study was to investigate 
the eating habits of university students who are likely 
to be exposed to irregular life and to investigate their 
relationship with health-related behaviors and factors 
such as exercise, drinking, smoking, and BMI. The 
results of this study can be used as basic data for nutrition 
education and publicity for healthy adulthood lifestyle 
of college students. 

MetHoD

Research subjects and method

In this study, a questionnaire survey was conducted 
to investigate the relationship between breakfast intake 
and health related behaviors among university students 
living in Cheongju city. From April 17 to 28, 2017, 
400 male and female college students were surveyed, 
and before class time, a pre-appointment was made 
with the professor and students, and it was informed to 
the students that it took about 10 minutes to complete 
the questionnaire. 16 copies of the 400 copies of the 
questionnaire collected that were wrongly written 
were excluded and 384 copies were used for statistical 
analysis.

survey contents 

The questionnaire used in this study was revised 
to fit the contents of this study with reference to the 
study on college students’ breakfast intake9,12,13,14. The 
questionnaire consisted of ‘General Information’, 
‘Health related behavior’, ‘Breakfast eating behavior’, 
and ‘Considerations when selecting breakfast menu’. 
General Information asked gender, grade, height, 
weight, and residence type, and Health related behaviors 
asked exercise, drinking, smoking, night eating, degree 
of interest in health, waking time, studying, as well 
as Internet use time using computer and smart phone 
and screen time including watching TV, movies, and 
gaming.’Breakfast eating behavior’ asked for breakfast 

eating and eating frequency, the need for breakfast, 
reason for skipping breakfast, physical symptoms after 
skipping breakfast, breakfast place, and breakfast type. 
Considerations when selecting the breakfast menu 
were examined by 5 points of taste, nutrition, price, 
convenience and hygiene by Likert’s 5-point scale 
(1 point: not at all ~ 5 points: very much). ‘General 
Information’, ‘Health related behavior’, and ‘Breakfast 
eating behavior’ consisted of nominal scales.

DAtA AnALYsIs

Statistical analysis was performed using SPSS 
ver. 20.0 for windows (Statistical Package for Social 
Science, SPSS Inc, Chicago, IL, USA). For general 
information, health related behavior, breakfast eating 
behavior, frequencies and percentages were obtained 
and the Chi-squaretest was used to determine the 
difference in the distribution of night eating and gender.
For Considerations when selecting breakfast menu, the 
mean value and standard deviation were calculated and 
the independent-samples t-test was performed for both 
genders, and all significance was tested at p <0.05 level.

ResuLts

Demographic characteristics and health-related 
behaviors of the subjects 

General information and health related behaviors 
of male and female university students were analyzed, 
and the difference in distribution according to breakfast 
eating was analyzed and shown in Table 1. As a result 
of investigation of breakfast eating of students, of the 
total 384 students, 109 (28.4%) answered that they were 
eating breakfast, 111 (28.9%) were irregularly eating, 
and 164 (42.7%) did not eat breakfast. 

There was no significant difference in the distribution 
of BMI according to the breakfast eating group. 
Residence type showed significant difference according 
to the breakfast eating according to the distribution of 
the groups (p<0.01), and there were many students who 
regularly ate breakfast with their parents, and many 
students did not eat breakfast if living alone. There 
was a significant difference in the distribution of night 
eating according to breakfast eating (p<0.05), especially 
there was fewer night eating in the breakfast group, and 
more night eating in the skipping breakfast group. The 
distribution of degree of interest in health and breakfast 
eating groups showed a significant difference (p<0.05), 
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and there was a high rate of interest in health in the regular breakfast group. Morning waking time also showed a 
significant difference in the distribution of breakfast eating (p<0.05).

table 1.Demographic characteristics and health-related behaviors of the subjects

Yes
Breakfast

χ2-value totalIrregular no

Gender
Male 59(54.1) 59(53.2) 89(54.3)

0.036
207(53.9)

Female 50(45.9) 52(46.8) 75(45.7) 177(46.1)

Grade

1 28(25.7) 20(18.0) 40(24.4)

8.327

88(22.9)
2 34(31.2) 32(28.8) 38(23.2) 104(27.1)
3 21(19.3) 29(26.1) 52(31.7) 102(26.6)
4 26(23.9) 30(27.0) 34(20.7) 90(23.4)

BMI

Low weight
( < 18.5)

12(11.0) 12(10.8) 18(11.0)

6.860

42(10.9)

Normal 
(18.5 ≤~ < 23)

54(49.5) 63(56.8) 103(62.8) 220(57.3)

Overweight 
( 23 ≤~ < 25)

25(22.9) 23(20.7) 22(13.4) 70(18.2)

Obesity
( ≥25)

18(16.5) 13(11.7) 21(12.8) 52(13.50)

Residence type

Parents’house 66(60.6) 43(38.7) 69(42.1)

24.437**

178(46.4)
Self-boarding 23(21.1) 48(43.2) 77(47.0) 148(38.5)
Dormitory 17(15.6) 16(14.5) 16(9.7) 49(12.8)
Lodging 1(0.9) 2(1.8) 2(1.2) 5(1.3)
Relatives’house 2(1.8) 2(1.8) 0(0.0) 4(1.0)

Exercise
(times)

Everyday 8(7.3) 5(4.5) 8(4.9)

16.434

21(5.5)
5~6 /week 17(15.6) 8(7.2) 8(4.9) 33(8.6)
3~4 /week 18(16.5) 24(21.6) 24(14.6) 66(17.2)
1~2 /week 21(19.3) 30(27.0) 49(29.9) 100(26.0)
1~3 /month 17(15.6) 21(18.9) 33(20.1) 71(18.5)
Never 28(25.7) 23(20.7) 42(25.6) 93(24.2)

Drinking
(times)

Everyday 0(0.0) 0(0.0) 1(0.6)

12.350

1(0.3)
4~6 /week 3(2.8) 9(8.1) 7(4.3) 19(4.9)
1~3 /week 35(32.1) 37(33.3) 64(39.0) 136(35.4)
2~3 /month 56(51.4) 45(40.5) 57(34.8) 158(41.1)
Never 15(13.8) 20(18.0) 35(21.3) 70(18.2)

Smoking
(cigarettes)

≥20 / day 1(0.9) 2(1.8) 3(1.8)

2.748

6(100.0)
11 ≤~< 20 / day 10(9.2) 10(9.0) 20(12.2) 40(100.0)
≤10 / day 15(13.8) 11(9.9) 15(9.1) 41(100.0)
Never 83(76.1) 88(79.3) 126(76.8) 297(100.0)

Night 
eating 

Yes 36(33.0) 42(37.8) 82(50.0)
12.991*

160(41.7)
Sometimes 57(52.3) 60(54.1) 60(36.6) 177(46.1)
No 16(14.7) 9(8.1) 22(13.4) 47(12.2)

Health 
consciousness

Very interested 23(21.1) 13(11.7) 18(11.0)

16.209*

54(14.1)
Interested 41(37.6) 53(47.7) 70(42.7) 164(42.7)
Usual 33(30.3) 43(38.7) 62(37.8) 138(35.9)
Not interested 11(10.1) 1(0.9) 13(7.9) 25(6.5)
Not very interested 1(0.9) 1(0.9) 1(0.6) 3(0.8)
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Wake-up time

Before 7 a.m. 28(25.7) 16(14.4) 22(13.4)

16.578*

66(17.2)
7 ≤~ <8 a.m. 44(40.4) 41(36.9) 57(34.8) 142(37.0)
8 ≤~ <9 a.m. 28(25.7) 32(28.8) 49(29.9) 109(28.4)
9 ≤~ <10 a.m. 8(7.3) 19(17.1) 27(16.5) 54(14.1)
After 10 a.m. 1(0.9) 3(2.7) 9(5.5) 13(3.4)

Screen time
(hours)

< 1 / day 5(4.6) 6(5.4) 7(4.3)

6.732

18(4.7)
1 ≤~ <2 / day 18(16.5) 8(7.2) 23(14.0) 49(12.8)
2 ≤~ <3 / day 31(28.4) 35(31.5) 57(34.8) 123(32.0)
3 ≤~ <4 / day 32(29.4) 40(36.0) 46(28.0) 118(30.7)
≥5 / day 23(21.1) 22(19.8) 31(18.9) 76(19.8)

Health 
condition

Very tired 13(11.9) 13(11.7) 24(14.6)

8.668

50(13.0)
Tired 50(54.9) 64(57.7) 87(53.0) 201(52.3)
Usual 29(26.6) 25(22.5) 38(23.2) 92(24.0)
Healthy 14(12.8) 9(8.1) 14(8.5) 37(9.6)
Very healthy 3(2.8) 0(0.0) 1(0.6) 4(1.0)

Total 109(28.4) 111(28.9) 164(42.7) 384(100.0)
1) N(%), *p<0.05, **p<0.01

Cont... table 1.Demographic characteristics and health-related behaviors of the subjects

Breakfast eating behaviors according to gender

The breakfast eating behavior of university students 
according to gender were analyzed and the differences 
in distribution between male and female groups were 
analyzed and shown in Table 2. Of 207 (53.9%) male 
students and 177 (46.1%) female students, breakfast is 
necessary was 151 (39.3%), does not matter 144 (37.5%) 
and unsure 52 (13.5%). Among the total 384 students, 
skipping breakfast was the most frequent among the 384 
students (37.8%) who did not eat breakfast once a week 
and 97 (25.3%) ate 1-2 times a week.

The reason for skipping breakfast was the lack 
of time due to sleeping in, with 232 (60.4%), lack of 
appetite with 74 (19.3%), out of habit with 45 (45.7%), 
and indigestion with 21 (5.5%). For physical symptoms 
after skipping breakfast it was no energy and lowered 
motivation in 137 (35.7%), heartburn in 103 (26.8%), 
rather light feeling and good mood in 79 (20.6%) and 
nauseous in 56 (14.6%). The reason for eating breakfast 
was’ Hunger’ 183 (47.7%),’ Prepared by family’ 94 
(24.5%), ‘For health’ 60 (15.6%) and ‘Out of habit’ 
25 (6.5%). In the breakfast place, ‘Parents’ house’ was 

the most frequent with 195 (50.8%), followed by ‘Own 
place’ with 98 (25.5%), ‘Dormitory’ with 30 (7.8%), 
and ‘General restaurant’ with 8 (2.1%). In breakfast 
type, ‘Rice, Soup, Side dishes’ was the most common 
with 217 (56.5%), followed by ‘Bread and milk / juice’ 
57 (14.8%), ‘Cereal and milk / Juice’ 42 (10.9%), and 
‘Fruits or vegetables’ 9 (2.3%).

The reason for skipping breakfast and physical 
symptoms after skipping breakfast and breakfast place 
was significantly different between male and female 
groups (p<0.05, p<0.001), and male students showed a 
higher proportion in reason for skipping breakfast with 
of lack of appetite and out of habit than female students, 
and in female students, it was higher in lack of time due 
to oversleep, indigestion, and weight control compared 
to male students.Also male students showed higher 
ratio of those who felt lighter and in a better mood or 
nauseous after skipping breakfast compared to female 
students, and ratio of those who responded that they had 
heartburn was higher in female students. In the breakfast 
place, female students had a higher rate of eating at their 
parents’ house, while male students had a higher rate of 
eating at their own place. 
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table 2. Breakfast behaviors according to the subjects’ gender

Male
(n=207)

Gender

χ2-value
total
(n=384)Female

(n=177)

Necessity 
of breakfast

Really need 71(34.3)1) 80(45.2)

6.049

151(39.3)

Not need 18(8.7) 15(8.5) 33(8.6)

No matter 82(39.6) 62(35.0) 144(37.5)

Unsure 33(15.9) 19(10.7) 52(13.5)

Other 3(1.4) 1(0.6) 4(1.0)

Frequency 
of breakfast

7 / week 29(14.0) 20(11.3)

4.764

49(12.8)

5 ~ 6 / week 16(7.7) 18(10.2) 34(8.9)

3 ~ 4 / week 27(13.0) 32(18.1) 59(15.4)

1 ~ 2 / week 59(28.5) 38(21.5) 97(25.3)

0 / week 76(36.7) 69(39.0) 145(37.8)

Reason of skipping 
breakfast

Lack of time for oversleep 114(55.1) 118(66.7)

14.315*

232(60.4)

Lack of appetite 48(23.2) 26(14.7) 74(19.3)

Habitually 31(15.0 14(7.9) 45(11.7)

Indigestion 9(4.3) 12(6.8) 21(5.5)

Weight control 0(0.0) 3(1.7) 3(0.8)

Other 5(2.4) 4(2.3) 9(2.3)

Physical symptoms 
after skipping 
breakfast

Decline in energy and desire 72(34.8) 65(36.7)

12.687*

137(35.7)

Heartburn 44(21.3) 59(33.3) 103(26.8)

Light feeling and good mood 52(25.1) 27(15.3) 79(20.6)

Nausea 35(16.9) 21(11.9) 56(14.6)

Dizzy 2(1.0) 4(2.3) 6(1.6)

Other 2(1.0) 1(0.6) 3(0.8)

Reason of 
having 
breakfast

Hunger 95(45.9) 88(49.7)

4.117

183(47.7)

Prepared by family 48(23.2) 46(26.0) 94(24.5)

For health 33(15.9) 27(15.3) 60(15.6)

Out of habit 17(8.2) 8(4.5) 25(6.5)

For the ability to learn 8(3.9) 6(3.4) 14(3.6)

Other 6(2.9) 2(1.1) 8(2.1)



Indian Journal of Public Health Research & Development, September 2018, Vol. 9, No. 9          1077        

Place
of
breakfast

Parents’home 91(44.0) 104(58.8)

41.403***

195(50.8)

Own place 70(33.8) 28(15.8) 98(25.5)

Dormitory 6(2.9) 24(13.6) 30(7.8)

Generalrestaurant 8(3.9) 0(0.0) 8(2.1)

Convenience store 3(1.4) 4(2.3) 7(1.8)

University cafeteria 2(1.0) 2(1.1) 4(1.0)

Lodging house 3(1.4) 0(0.0) 3(0.8)

Other 1(0.5) 0(0.0) 1(0.3)

Never 23(11.1) 15(8.5) 38(9.9)

Type 
of 
breakfast

Rice, soup, and side dish 112(54.1) 105(59.3)

2.824

217(56.5)

Bread and milk/juice 36(17.4) 21(11.9) 57(14.8)

Cereal and Milk /juice 21(10.1) 21(11.9) 42(10.9)

Fruit or vegetable (including 
salad) 5(2.4) 4(2.3) 9(2.3)

Other 3(1.40) 2(1.1) 5(1.3)

Never 30(14.5) 24(13.6) 54(14.1)

total 207(53.9) 177(46.1) 384(100.0)
1) N(%), *p<0.05, ***p<0.001

the importance of considerations in choosing 
breakfast in male and female students

The importance of considerations in choosing 
breakfast in male and female students was explored 
and the results of average scores of male and female 
students are shown in Table 3. Of the five attributes of 
taste, hygiene, nutrition, price, and convenience when 
choosing the breakfast menu, university students were 

Cont...  table 2. Breakfast behaviors according to the subjects’ gender

most concerned about convenience (3.83 points / 5 
points), and next were taste (3.82 points), sanitation (3.67 
points), nutrition (3.52 points), and price (3.23 points). 
In the importance score of the morning menu selection, 
the average scores of the male and female groups were 
higher in female students than male students in all 5 
items, and in the two items of convenience and hygiene, 
female students had significantly higher mean scores 
than male students (p<0.05).

table 3. Importance of consideration factors for choosing breakfast menus

Importance

t-valueMale
(n=207)

Female
(n=177)

total
(n=384)

Convenience 3.72±1.071) 3.96±0.88 3.83±1.00 -2.411*

Taste 3.73±1.04 3.92±0.93 3.82±1.00 -1.796

Sanitation 3.56±1.06 3.79±0.92 3.67±1.00 -2.179*

Nutrition 3.50±1.08 3.54±0.85 3.52±0.98 -0.406

Price 3.19±1.13 3.27±0.95 3.23±1.05 -0.673
1) Mean±SD, *p < 0.05, Mean score: not important at all (1 point) ~ very important (5 points).
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DIsCussIon 

The purpose of this study was to investigate the 
relationship between skipping breakfast and health 
related behaviors such as exercise, drinking, smoking, 
and BMI by examining breakfast consumption habits 
and health related behaviors of university students in 
Cheongju city. Of the total 384 students surveyed, 109 
(28.4%) answered that they ate breakfast and 164 (42.7%) 
responded that they did not. As a result of studying the 
frequency of breakfast, 145 students (37.8%) did not eat 
breakfast even once a week and 97 students (25.3%) ate 
once or twice a week, and it was found that more than 
half of the 384 students who were surveyed ate breakfast 
less than twice a week (63.1%). As a result, it was found 
that the intake rate of breakfast was low among college 
students. The frequency of skipping of breakfast was 
higher than in the study of college students by Wells 
et al.15, which was 4 % in 0 times weekly and 23% in 
once or twice weekly. In a study of medical students16, 
41.7% of male students and 23.5% of female students 
did not eat breakfast, and Seymour et al. 17 raised the 
question of whether the university environment is 
responsible for causing improper eating behaviors such 
as skipping breakfast. As a result of this study, 54.2% 
of the students woke up before 8 am, and it was found 
that the most common reason for skipping breakfast was 
the lack of time due to sleeping in (60.4%). In addition, 
‘convenience’ showed the highest average score in the 
consideration when selecting breakfast menu, and it was 
found that college students’ daily routines were busy and 
they could not afford time. 

In the present study, there was no significant 
difference in the distribution of exercise, drinking, 
smoking, BMI and breakfast eating, but there was a 
significant difference between students’ residence type, 
night eating, degree of interest in health, and waking 
time (p<0.05, p<0.01). However, there was a significant 
difference between the groups of number of drinking 
and frequency of breakfast eating (χ2=36.314, p=0.003, 
not indicated in table). Especially, night eating rate 
of students skipping breakfast was high, and in the 
breakfast eating group, the interest in health was very 
high. Affenito1 reported that daily breakfast could lead 
to behaviors such as regular eating habits, exercise 
habits, and choosing healthy foods. In addition, Keski-
Rahkonen et al.18 also reported that skipping breakfast 
is closely related to inappropriate health behaviors such 
as drinking, smoking, and lack of exercise, pointing 

out that skipping breakfast was common especially in 
younger adults than in older adults. In this study, the 
more frequent breakfast eating, the higher the rate of 
exercise, but there was no significant difference in the 
number of exercises performed per week, breakfast 
eating (χ2=16.434, p=0.088), and the frequency of 
breakfast eating (χ2=31.109, p=0.054, not indicated in 
table). However, in Wells et al. 15, there was a significant 
difference in the frequency of exercise during the week 
for college students with high frequency of breakfast 
eating, showing differences with this study. 

Among the university students in this study, the ratio 
of thinking that breakfast is necessary was the highest 
(39.3%), but the sum of students who responded, Does 
not matter (37.5%), Unsure (13.5%) and Unnecessary 
(8.6%) was 59.6%.In other words, students who do not 
know the importance of breakfast account for more than 
half of the students. Chen et al.2 reported that the higher 
the frequency of breakfast, the less the risk of health, 
and that the more the breakfast intake is out of habit, the 
healthier the life pattern will be, and that in all, this leads 
to a healthy consciousness and leads to a healthy life. 
Therefore, there should be active nutrition education 
and promotion for university students who are in early 
adulthood so that they can have a sense of importance of 
breakfast eating.

ConCLusIon

The purpose of this study was to investigate the 
eating habits of male and female university students in 
Cheongju city and to investigate the relationship with 
health-related behaviors and factors such as exercise, 
drinking, smoking, and BMI. According to the results 
of this study, 71.6 % of the college students said that 
they do not eat breakfast or eat irregularly, and 63.1% 
reported that they eat less than twice a week. In the 
present study, there was no significant difference in the 
distribution of university students’ exercise, number of 
drinking, degree of smoking, and BMI and breakfast 
eating, but there was a significant difference between 
students’ residence type, night eating, degree of interest 
in health, and waking time in the morning. Particularly, 
the students who skipped breakfast had a high night-
eating rate, and the breakfast eating group had a high 
interest in health. Also, the proportion of skipping 
breakfast was higher among students living alone. When 
asked for the need for breakfast, 59.6% of all students 
answered ‘Do not matter’, ‘Unsure’ or ‘Unnecessary’. 



Indian Journal of Public Health Research & Development, September 2018, Vol. 9, No. 9          1079        

The most frequent reason for skipping breakfast was 
‘lack of time due to oversleep’, while symptoms after 
skipping breakfast was the most frequent in ‘no energy 
and lowered motivation’. The reason for eating breakfast 
was ‘Hunger’, followed by ‘Prepared by family’. In 
the breakfast place, ‘Parents’ house’ was the most 
common, while the most common breakfast type was’ 
Rice, Soup, & Side dishes together’. The average score 
of ‘Convenience’ was the highest in the importance of 
considerations when selecting breakfast menu. As a 
result, the university students who were surveyed did 
not have a high ratio of recognizing the necessity of 
breakfast and the ratio of skipping breakfast was also 
high. Therefore, nutrition education and promotion 
including importance of breakfast for university students 
is necessary, and especially, it is thought that the method 
of providing breakfast for students living alone should 
be sought at the university level.
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The purpose of this study was to analyze the relationship between interpersonal relation disposition and 
the exercise adherence, according to the motives for participating in the daily sports, and thereby present 
basic data for the formation of a desirable leisure culture of daily sports. For this purpose, there were 242 
club members participating in daily sports and residing in the Jeollabuk–do Province who were selected as 
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related to the social relations disposition. Fourth, notwithstanding, it was found that the social and cognitive 
motives are positively related to tendency. It is necessary to take into account a wider range of variables such 
as the participation style and the noted background variables in addition to motives for participation, and to 
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of the mental state of the people participating in daily sports.
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BACKGRounD

In the general sense, as the people’s physiological 
and physical needs are met in the modern Korean 
society with the development of scientific technology 
and continuous economic growth, there are also needs 
to meet cultural and emotional desires. For instance, 
researchers note that the economic growth and change 
in the social order provided convenience for people in 
modern life, but caused social pathological phenomena 
such as human alienation and an increase of the adult 
diseases. Especially, in the same manner the development 
of the machinery industry, and the change of the labor 
structure significantly that worked to reduce human 

physical activities. Accordingly, the modem people’s 
desires for leisure activities increased, which became the 
foundation of the age of mass leisure1.

Now, spare time is recognized as a time that can be 
utilized as an opportunity for the individual achievement 
and creation, instead of simple free time that is spent by 
an individual after work hours. Today, concerning the 
problem of the quality of life pursued by our society, 
the issue of spare time takes a big part of our life, to 
the extent that no solution can be suggested without 
discussing it and the influences on how to spend that 
free time allotted to an individual. Generally, the 
participation in leisure activities allows the planning of 
worthy cultural activities that pursue the fulfillment and 
reward of living and enhances living culture, maintaining 
a sound mind, strong physical strength, and doing 
activities for the pleasure of self-fulfillment or self-
development2. In the modern society, sports are part of 
the life in human beings seeking health and a basic part 
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of civilized society, to enjoy a better leisure life along 
with the happiness and development of an economic 
society. Sports activity is one of the leisure activities that 
deeply penetrate the modern society. Sports activities in 
which individuals participate by their free will, instead 
of a group’s coercion in daily life are sports for all. 

Sports for all refer to all kinds of the physical 
activities in which, regardless of sex or age, everyone 
participates for the enhancement and pleasure of 
development of the comprehensive physical level, 
the promotion of health and social and cultural self-
realization, regardless of gender, race or religion. In 
other words, it means that ports activities for humanity 
in which cultural aspects are emphasized in the quality 
of life. This is because physical activities in sports for 
all do not only refer to physical training and sports done 
by the rules from a game aspect, but also the concept 
of a generic name of all leisure activities performed as 
a means or medium of physical activities to promote 
the physical, social, moral and psychological health3. 
Participation in sports for all can develop and create 
various direct and indirect benefits, including pleasure, 
the sense of accomplishment, building of interpersonal 
relationships and stress reduction as well as physical 
health and especially, the enhancement of physical 
strength, appearance and physical skills by participation 
in sports which acts as important factors having a 
positive impact on the individual’s overall self-worth or 
competence4. 

Active participation in the daily sports offers the 
opportunity to break away from the narrow-minded 
self-centered thinking and form desirable interpersonal 
relationship understanding of the position of others. 
Interpersonal relation disposition refers to the role 
disposition (i.e. actions an individual tends to take with 
others), social relations disposition (i.e. words and actions 
an individual tends to expect from others) and expression 
disposition (ways an individual tends to respond to the 
words and actions of others). Since human beings live 
their whole lives being involved in the relationships 
with others, good communication, interaction, and 
cooperative relationship between individuals play key 
roles in determining an individual’s life5. Compliance 
with the rules, competitive spirit, sportsmanship, 
leadership and fair play spirit experienced in the process 
of sports activities induce the concept of self-control and 
self-discipline, form the values and attitudes that respect 
oneself and others required in a game situation or the 

playing of a competitive game match, and form desirable 
interpersonal relationships. In addition, participation 
in the sports for all types of sports plays an important 
role in preventing the phenomenon of human alienation 
in old age, and making people feel less psychological 
conflict such as stressors, in a rapidly changing society. 

The National Council of Sport for All6 provides that 
the most fundamental reason why men would participate 
in sports activities is the exercise desire. It is known 
that the motivational factors for participating in sports 
play an important part in deciding sports participation 
at present and in the future7,8,9. Motives for participating 
in sports such as the attitude, motivation, expectation, 
value and planning for sports also work as causes that 
bring changes to the exercise adherence behaviors10.

Exercise adherence refers to regular physical 
activities, that is, the degree of accepting exercise 
as a part one’s life. There are three theoretical factors 
composing exercise adherence; the tendency, the 
element that helps recognize exercise as part of life and 
make it everyday life; the possibility, the element that 
helps plan and execute exercise; and the reinforcement, 
the element that encourages an individual to participate 
in exercise regularly throughout one’s life11. Because 
of these characteristics of exercise adherence, when 
a person participating in exercise have high level of 
awareness for tendency, possibility and reinforcement, it 
is likely that the person will engage in lifelong exercise 
without giving up midway. In fact, researches on the 
motives for participating in the sports activities12,13,14,15,16 
showed that the sports activity, that is, daily sports 
activity has a positive effect on the interpersonal 
relationship and exercise adherence. This suggests that 
the motives for participating in daily sports can have 
positive effects on the interpersonal relation disposition 
and the exercise adherence. Therefore, it is important 
to note that the purpose of this study was to analyze 
the relationship between the interpersonal relation 
disposition and exercise adherence according to the 
motives for participating in daily sports, and thereby 
present the basic data for the formation of the desirable 
leisure culture of daily sports. To achieve this goal, the 
following research questions were set. 

First, are there correlations of the motivation for 
participation in sports for all with the interpersonal 
orientation and exercise adherence? Second, the 
question is asked as to is there a causal relation between 



Indian Journal of Public Health Research & Development, September 2018, Vol. 9, No. 9          1083        

the motivation for participation in sports for all and the 
interpersonal orientation? Third, is there a causal relation 
between the motivation for participation in sports for all 
and the exercise adherence?

MetHoD

Subjects

 As for the subjects of this study, there were 250 
persons who were sampled using random sampling, of 
the club members residing in Jeollabuk-do Province 
and participating in sports for all. Questionnaires were 
distributed and collected, and as for the data actually 
used, the surveys with 242 persons were used in the actual 
analysis, excluding the responses to the surveys made by 
eight persons, which were judged to have omissions of 
response contents or unreliable responses. The general 
characteristics of the subjects were classified in this 
study by gender, age and participation type. As a result, 
it is noted that among the study participants, 202 persons 
(83.5%) were male, and 40 (16.5%) were female. As for 
age, 41 persons (16.9%) were in their 20s; 60 (24.8%), 
in their 30s; 53 (21.9%), in their 40s; and 88 (36.4%), 
in their 50s and above. As for the types of participation, 
there were 21 persons (8.7%) who participated in personal 
exercises; 98 (40.5%), in interpersonal exercises; and 
123 (50.8%), in group exercises. 

 Study design

 A survey was conducted with the subjects and 
their responses were used for the analysis. To measure 
the subject’s motives for the participation, the present 
study used the survey, which was originally developed 
by Iso-Ahola17, translated and restructured by Lee18 
and was used by So19. According to the factor analysis 
of the motives for participation, it was found that its 
explanatory power is about 62.79% of the total variance. 
The KMO measure of the sampling adequacy was .825 
with p <.001, indicating that the data are suited for the 
factor analysis. As for the reliability of the sub-factors of 
motives for the participation, it was found that the social 
motive is .742, intellectual motive is .807, and cognitive 
motive is .723. In order to measure the subject’s 
interpersonal relation disposition, this study used the 
measurement tool developed by Krech, Crutchfield 
and Ballachey20 and used by Doo21. The factor analysis 
of the interpersonal relation disposition showed that 
its explanatory power is about 68.45% of the total 
variance. As for the reliability of the sub-factors of the 

interpersonal relation disposition, it was found that the 
social relation disposition is .743, the role disposition is 
.720, and the expression disposition is .711.  To measure 
the subject’s exercise adherence, the questionnaire 
developed by Corbin & Londsey11 and restructured by 
Oh et al22. was used in this study. The factor analysis 
of the exercise adherence showed that its explanatory 
power is about 64.62% of the total variance. The KMO 
measure of the sampling adequacy was .835 with p <.001, 
indicating that the data are suited for the factor analysis. 
Accordingly, as for the reliability of the sub-factors of 
the exercise adherence, it was found that the tendency 
is .708, possibility is .748, and the reinforcement is 
.741. In this study, the SPSS 21.0 statistical program 
was used to conduct the descriptive statistical analysis, 
factor analysis, reliability analysis, correlation analysis 
and the multiple regression analysis. As for a factorial 
analysis, a principal component factorial analysis was 
conducted, using the Varimax rotation method, and a 
correlation matrix was used. To this end, the reliability 
was analyzed through the Cronbach’s α coefficient. As 
for the scale of the questionnaires, each was measured 
on the five-point Likert scale.

 Survey procedures

 To analyze the correlations of the degree of 
participation in sports for all with the interpersonal 
orientation and exercise adherence, the events of the 
sports for all were classified into the personal exercises, 
interpersonal exercises and the group exercises. 
Swimming, climbing, and the marathon were selected 
as the personal exercises; badminton, table tennis 
and tennis, as the interpersonal exercises; and soccer, 
volleyball and baseball, as the group exercises. Based 
on the events selected, it is shown that the surveys were 
conducted at the place and time of the activities of sports 
for all subjects living in the Jeollabuk-do Province. 
The places of the site an location of the surveys were 
a swimming pool, mountain trail and marathon track 
for personal exercises; and a soccer field, playground, 
tennis court, table tennis room and school auditorium 
for group exercises and interpersonal exercises. The 
times that the surveys were given were 11-12 a.m. in 
the morning on weekdays; 8-10 p.m. in the evening; 
and 6-8 a.m. and 4-6 p.m. on weekends. As for the 
questionnaires of this study, the researcher made routine 
visitations for the places and times in person with two 
research assistants who had preliminary education of 
the questionnaires. Prior to the surveys, the intention 
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of the survey was described and the understanding of 
the survey was requested by all participants before 
they were permitted to begin participation in the study. 
Concerning the questions, they were asked to respond to 
the survey contents with the self-administration method. 
The prepared questionnaires were collected from the site 
immediately after the completion of the surveys by the 
participants.

Data Processing

 As for the data processing of this study, using the 
SPSS 21.0 statistical software, a descriptive statistical 
analysis, factorial analysis and reliability analysis were 
conducted for the research purposes. As a consequence, 
to examine the correlations of motivation for the 
participation in sports for all with the interpersonal 
orientation and the exercise adherence, a correlation 
analysis was conducted. Moreover, as for an analysis of 
the correlations of the motivation for the participation in 
sports for all with the interpersonal orientation and the 
exercise adherence, a multiple regression analysis was 
conducted. At this time, the statistical significance level 
was tested at p<.05.

ResuLts

Correlation between the motivation for 
participation and the exercise adherence and the 
interpersonal orientation

 The results from analyzing the correlation between 
the health promoting lifestyle and the psychological well-
being showed positive correlations between the self-
acceptance and the sub-variables of psychological well-
being in the order of the stress management (r=.610), 
exercise and nutrition (r=.550), self-realization (r=.484), 
interpersonal relationship support (r=.475), and the 
health responsibility (r=.376). In terms of the positive 
correlations were also found between control over the 
environment and the sub-variables of the psychological 
well-being in the order of stress management (r=.485), 
interpersonal relationship support (r=.466), self-
realization (r=.434), exercise and nutrition (r=.373), and 

the health responsibility (r=.343). As we have seen, the 
positive correlations were found between the positive 
interpersonal relationships and the sub-variables of the 
psychological well-being in the order of exercise and 
nutrition (r=.712), stress management (r=.671), self-
realization (r=.477), interpersonal relationship support 
(r=.407), and the health responsibility (r=.395). In the 
case of autonomy, positive correlations were found with 
the sub variables of the psychological well-being in the 
order of exercise and nutrition (r=.482), self-realization 
(r=.453), stress management (r=.422), interpersonal 
relationship support (r=.415), and the health 
responsibility (r=.407). In other words, as for purpose 
of life, positive correlations were observed with the sub-
variables of the psychological well-being in the order of 
interpersonal relationship support (r=.468), exercise and 
nutrition (r=.463), stress management (r=.458), health 
responsibility (r=.403), and the self-realization (r=.396). 
For personal growth, positive correlations were observed 
with the sub-variables of the psychological well-being in 
the order of interpersonal relationship support (r=.326), 
self-realization (r=.220), exercise and nutrition (r=.213), 
stress management (r=.199), and the health responsibility 
(r=.154).

Analysis of the correlation between the motivation 
for participation in the sports for all and the interpersonal 
orientation

Correlation between the motivation for the 
participation and the social relation tendency

 This brings us to understand and to examine the 
result of the regression analysis in table 1, the motivation 
for participation had a statistically significant impact on 
the social relation tendency, and the full explanatory 
power for it was about 16.4% (R2=.164) of the total 
variables. In other words, to examine the beta value, 
the relative influence of the motivation for participation 
on the social relation tendency, intellectual motivation 
(β=.214, p<.001) and the cognitive motivation (β=.303, 
p<.001) had positive impacts.

table 1. Correlation between the motivation for participation and the social relation tendency

B se Beta t F R2

constant .116 .503 .231

15.541*** .164
Social motivation .147 .126 .086 1.172
Intellectual motivation .204 .057 .214 3.598***

Cognitive motivation .458 .111 .303 4.129***

***p<.001
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Correlation between the motivation for participation 
and the role orientation

 It is particularly important to examine the result of 
the regression analysis in table 2, the motivation for 
the participation had a statistically significant impact 
on role orientation, and the full explanatory power for 

it was about 23.3% (R2=.233) of the total variables. 
In other words, to examine the beta value, the relative 
influence of the motivation for the participation on 
role orientation, social motivation (β=.202, p<.01), 
intellectual motivation (β=.115, p<.05) and the cognitive 
motivation (β=.331, p<.001) had positive impacts.

table 2. Correlation between the motivation for participation and the role orientation

B se Beta t F R2

constant .412 .453 .910

24.048*** .233
Social motivation .324 .113 .202 2.858**

Intellectual motivation .103 .051 .115 2.024*

Cognitive motivation .469 .100 .331 4.701***

*p<.05, **p<.01,***p<.001

 Correlation between the motivation for the 
participation and the expression disposition

  It this relation, to examine the result of the 
regression analysis in table 3, the motivation for 
participation had a statistically significant impact on 
expression disposition, and the full explanatory power 

for it was about 23.3% (R2=.233) of the total variables. 
Following this reasoning, to examine the beta value, the 
relative influence of the motivation for the participation 
on expression disposition, social motivation (β=.284, 
p<.001), and the cognitive motivation (β=.429, p<.001) 
had positive impacts.

table 3. Correlation between the motivation for participation and the expression disposition
B SE Beta t F R2

Constant .389 .305 1.274

60.950*** .434
Social motivation .359 .076 .284 4.700***

Intellectual motivation .017 .034 .024 .492
Cognitive motivation .503 .067 .452 7.475***

***p<.001

Analysis of the correlation between the motivation 
for the participation in sports for all and the exercise 
adherence

Correlation between the motivation for the 
participation and the tendency 

 For this reason, it is noted that to examine the result 
of regression analysis in table 4, the motivation for the 

participation had a statistically significant impact on 
tendency, and the full explanatory power for this was 
about 32.6% (R2=.326) of the total variables. In light of 
this data, to examine the beta value, the relative influence 
of the motivation for the participation on the tendency, 
social motivation (β=.201, p<.01) and the cognitive 
motivation (β=.429, p<.001) had positive impacts.

table 4. Correlation between the motivation for participation and tendency

B SE Beta t F R2

constant .325 .358 .909

38.445*** .326
Social motivation .272 .089 .201 3.041**

Intellectual motivation .075 .040 .099 1.852

Cognitive motivation .513 .079 .429 6.506***

**p<.01,***p<.001
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 Correlation between the motivation for the 
participation and the possibility

  It is emphasized that to examine the result of 
regression analysis in table 5, the motivation for the 
participation had a statistically significant impact on 
possibility, and the full explanatory power for this was 

table 5. Correlation between the motivation for participation and possibility

B se Beta t F R2

constant 1.648 .464 3.551***

10.683*** .119
Social motivation .039 .116 .025 .334

Intellectual motivation -.020 .052 -.023 -.373

Cognitive motivation .443 .102 .327 4.330***

***p<.001

about 32.6% (R2=.119) of the total variables. It is noted 
that to examine the beta value, the relative influence of 
the motivation for the participation on the possibility 
cognitive motivation (β=.327, p<.001) had positive 
impacts.

Correlation between the motivation for the 
participation and the reinforcement

 It We bring attention to the understanding that to 
examine the result of regression analysis in table 6, 
the motivation for the participation had a statistically 
significant impact on reinforcement, and the full 

explanatory power for this was about 13.4% (R2=.134) 
of the total variables. In this case, to examine the beta 
value, the relative influence of the motivation for 
the participation on the reinforcement, intellectual 
motivation (β=.147, p<.05) and the cognitive motivation 
(β=.375, p<.001) had positive impacts.

table 6. Correlation between motivation for participation and reinforcement

B se Beta t F R2

constant .847 .572 1.482

12.316*** .134

Social motivation -.106 .143 -.056 -.742

Intellectual motivation .157 .064 .147 2.433*

Cognitive motivation .631 .126 .375 5.012***

*p<.05, ***p<.001

 DIsCussIon

Sports for all is a physical activity done to improve 
health and strength and make good use of leisure, known 
as sport for all or sport for a lifetime, that provides 
the rights to enjoy equal opportunities and benefits of 
exercise23. Especially, sports for all refer to the activities 
for faithful occupation as the physically, emotionally and 
mentally healthy and energetic members of the society, 
and for the realization of individual’s welfare by the 
active and consistent participation in leisure activities 
throughout the lifetime24. In this way, if exercise is 
consistently done through sports for all, the individual 
health and strength would improve naturally, and 

along with this, building the interpersonal relationships 
through physical activities would help people settle as 
healthy members of society physically, emotionally and 
psychologically. This study was conducted to analyze 
the correlation between the interpersonal orientation 
and the exercise adherence, according to the degree of 
participation in sports for all. A discussion would be 
made based on the result obtained from these findings. 

As a result of regression analysis of the participation 
degree and the interpersonal orientation, the intellectual 
motivation and the cognitive motivation had positive 
impacts on social relation tendency, while we understand 
that the social motivation, intellectual motivation and 
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the cognitive motivation had positive impacts on the 
role orientation. In addition, it is noted that the social 
motivation and cognitive motivation had a positive 
impact on expression disposition. Interpersonal 
orientation means role orientation, the act that an 
individual does to others, the social relation tendency, 
the speech and behavior that an individual expects 
from others and expression disposition, as well as the 
response that an individual makes to other’s speech and 
behavior. In other words, the degree of the participation 
in sports for all has a positive impact on the interpersonal 
orientation of an individual. Concerning this, Kim12 
noted that there was no difference in the interpersonal 
orientation of sports for all participants according to the 
event of participation. In light of this data, this can be 
interpreted that participation in sports for all may have 
a positive impact on the tendency of the interpersonal 
relationships. 

A study with the badminton club members argued 
that the intensity of exercise participation affected the 
interpersonal orientation13. Also, through the result 
of a study25 that a group that participates in physical 
activities has a higher tendency of the interpersonal 
relationships than a group that does not, it is noted that 
participation in sports for all itself has a positive impact 
on the interpersonal orientation.

As a result of the regression analysis of the 
participation degree and exercise adherence, it turned out 
that the social motivation and cognitive motivation had 
positive impacts on tendency, while cognitive motivation 
had a positive impact on the possibility. In addition, we 
are left with the understanding that it turned out that the 
intellectual motivation and cognitive motivation had 
positive impacts on reinforcement. Exercise adherence 
is the direct participation in exercise and regular practice 
of the activity, which means exercise adherence14, and 
obsession, persistence or attachment to the exercise26. 
In addition, it refers to the continuous participation 
rate, including the degree of exercise, in other words, 
the frequency, exercise intensity or the exercise hours27. 
Corbin & Lindsey11 note that the concept of exercise 
adherence is the degree to which individuals accept 
regular physical activities and exercise as a person’s 
domain, and explain that the sub-factors of exercise 
adherence include tendency factor, reinforcement 
factor and the possibility factor. Participants in personal 
exercises such as Hathayoga and participants in the 
interpersonal exercises such as tennis responded that 

the motivation for the participation affected performing 
persistence28,29, while participants in the dance sports 
responded that it had a positive impact on the exercise 
adherence intention15. Consequently, it is interpreted 
that the motivation for participation in sports for all has 
positive impacts on the interpersonal orientation and 
exercise adherence.

 ConCLusIon 

This study was conducted to analyze the relationship 
between the interpersonal relation disposition and the 
exercise adherence according to motives for participating 
in daily sports. The following conclusions were obtained 
through the research process. 

First, by a comprehensive examining of the 
correlation between motives for the participation and 
the interpersonal relation disposition, it was found 
that the social and cognitive motives are positively 
correlated with the social relations disposition, role 
disposition, and the expression disposition, whereas the 
intellectual motive is positively correlated only with role 
disposition. Second, we bring attention to the examining 
the correlation between motives for the participation and 
the exercise adherence, results showed that the social 
and cognitive motives are positively correlated with the 
tendency, possibility, and the reinforcement, whereas 
the intellectual motive is positively correlated only with 
the reinforcement. Third, our study results showed that 
the intellectual and cognitive motives have a positive 
relationship with the social relations disposition; social, 
intellectual and the cognitive motives have positive 
relationship with the role disposition; and the social 
and cognitive motives have a positive relationship with 
expression disposition. Fourth, it was found that social 
and cognitive motives have positive and beneficial 
relationship with tendency; cognitive motive has 
positive relationship with possibility; and intellectual 
and cognitive motives have a positive relationship with 
the reinforcement. Lastly, we highlight the information 
that to make a couple of suggestions for follow-up 
studies based on the findings of the present study, it is 
necessary to take into account a wider range of variables 
such as the participation style and the noted background 
variables in addition to motives for participation, and to 
combine the qualitative research methods such as the 
interviews and observations for an in-depth analysis 
of the mental state of the people participating in daily 
sports.
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ABstRACt

The purpose of this study was to empirically examine the relationship between the participation style and the 
school adjustment resilience in adolescents who are participating in sports activities, and thereby encourage 
adolescent’s participation in the identified sports activities. The subjects of this study were 284 students 
attending middle school or high school, located in the Incheon Metropolitan City, Korea, and who are 
participating in sports activities. The data collected were processed using the methods of a frequency analysis, 
exploratory factor analysis, reliability analysis, correlation analysis and a multiple regression analysis. 
First, examining the correlation between the participation style and the school adjustment resilience, it was 
found that the participation duration is positively correlated with a benefit to the school interest, school life 
satisfaction, and academic attitude, while the participation type is positive correlated with the school life 
satisfaction and the norm compliance. Second, the participation duration had a positive effect on the school 
interest and academic attitude of the students. Third, the participation duration and the participation type 
had positive effects on the school life satisfaction. Fourth, the participation type had a positive effect on 
norm compliance. It was concluded that adolescent’s participation in sports activity has a positive influence 
on their school adjustment resilience. The present study included a wide range of adolescents as research 
subjects, but it is necessary to select specific research subjects such as high-risk groups among adolescents, 
elite athletes, and juvenile delinquents.

Keywords: Sports Activity; Participation Style, School Interest, School Life Satisfaction, Academic Attitude, 
Norm Compliance

BACKGRounD

Adolescence is a time of life in which people 
and young adults show the most noticeable change in 
human development has transitional characteristics 
are noted such as the intermediate presence between a 
child and an adult, and is recognized as a preliminary 
stage in which one prepares for the roles as an adult. 
In other words, adolescence is the stage in which one 
prepares the roles as an adult, when one experiences 
various changes and developmental processes including 
physical, psychological and social maturity1. Thus, 
adolescents have many risks of the development of 
problem behaviors due to the integration of the unstable 
psychological state of establishing an identity with the 
highly modernized systems2. 

Nowadays, since adolescents spend more time 
at school than they spend at their home, the noted 
adjustment in school life is important for the student to 
manage in the student’s life. A successful adjustment 
in school life is the base for professional success and 
social upward mobility, in the society of adults, as 
the adolescent moves away from peers to an adult, as 
well as the formation of normal personality through 
the internalization of the official value. The traditional 
school education aims at the harmonious development 
of the adolescent’s knowledge, virtue and physique 
or the formation of the whole person with knowledge 
and personality. In addition, it takes charge of the 
function of the student’s formal education process, to 
discover and teach new knowledge and the function 

DOI Number:10.5958/0976-5506.2018.01145.2 



Indian Journal of Public Health Research & Development, September 2018, Vol. 9, No. 9          1091        

of socialization to make students familiar with a new 
lifestyle by delivering and acquiring the existing cultural 
heritage3. However, entering contemporary times, as 
school education was universalized and popularised, 
it gradually became bureaucratized and formalized to 
take the instrumental function required by the society. 
Especially, the competitive educational climate for the 
entrance examination and employment only forces the 
improvement of the student’s academic achievement. 
The institutional problem of the school education and 
false perception about education such as this become 
the causes of the adolescent’s problems and deviant 
behaviors today4 of the solutions to this problem 
sought, the most realistic solution is the adolescent’s 
participation in sports activities. 

Participation in sports activities refers to engaging 
in the student’s planned and intended physical activities, 
that is, in all sports activities in and out of the school, 
which involve 60 minutes of the large muscle activities 
for at least once a week for better health outcomes 
for the students. Adolescent’s participation in sports 
activities can relieve their anxiety and tension, as well as 
develop their potential physical and sports related ability. 
Participating in sports activities can help the adolescents 
with their psychological and emotional stability, as well 
as their improvement of health and physical strength, 
and contribute greatly to maintaining a positive human 
relationship and reaching self-realization5,6. It is known 
that sports activities also have the function of promoting 
sociality in addition to the general physical and emotional 
functions such as relieving stress, preventing physical 
deterioration due to lack of exercise, and the learning of 
various exercise techniques7.

Self-control and self-discipline are induced 

through the diverse experiences obtained in the course 
of sports activities, such as the compliance with rules, 
competitiveness, sportsmanship, leadership, and the 
fair play spirit seen by participating in sports with 
others8. These attributes form the values   and attitudes 
for respecting oneself and others, which are required 
in any sports game situations, and thereby immensely 
help the participants to have a desirable interpersonal 
relationship9. Related previous researchers report that 
the adolescent’s sports activities have positive effects 
on the learning attitudes and school attitudes of the 
students10, 11. However, most of these studies mainly 
deal with the effects on school life attitude depending on 
participation in the sports activities itself. In other words, 
little has been studied in the past about the specific 
style of participation of the students in sports activities. 
Therefore, the purpose of this study is to empirically 
examine the relationship between the participation style 
and the school adjustment resilience in adolescents 
participating in sports activities, and thereby encourage 
adolescent’s participation in sports activities. Research 
questions to achieve this goal are as follows: First, is 
there a correlation between the types of adolescent’s 
participation in sports activities and their resilience 
in school adjustment? Second, does the type of their 
participation in sports activities have a causal relation 
with their resilience in the school adjustment?

Research Methods

 Subjects

The subjects of this study were students in the middle 
school and high school located in Incheon Metropolitan 
City, Korea. With them as a population, a survey was 
conducted with the adolescents who were participating 
in the sports activities

table 1. General characteristics of the research subjects and the style of their participation in sports

Variable Frequency(n) Percentage (%)

Gender
Male
Female

218
66

76.8
23.2

School degree
Middle school
High school

199
85

70.1
29.9

Participation frequency

1-2 day
3 day
4 day
Over 5 day

94
73
56
61

33.1
25.7
19.7
21.5
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Daily participation time
Less than 90 min
Less  than 90-180 min
More than 180 min

92
152
40

32.4
53.5
14.1

Participation duration

Less than 1 year
Less than 1-2 year
Less than 2-4 year
More than 4 year

120
99
44
21

42.3
34.9
15.5
7.4

Participation type

Personal exercise
Group exercise
Interpersonal exercise
One-on-one physical match

73
57
57
97

25.7
20.1
20.1
34.2

total 284 284

Cont... table 1. General characteristics of the research subjects and the style of their participation in 
sports

 For the survey, this researcher visited the middle 
school and high school in person, with two research 
assistants who had received an education of the 
questionnaires previously in advance of assisting 
with the study. First, we explained the intention and 
purpose of the research to the middle and high school 
teachers, and asked them for an understanding of the 
survey. Before distributing the questionnaires, this study 
selected the students who were participating in sports 
activities, of the middle and high school students and 
distributed the questionnaires to them for their answers 
regarding this topic of review. Before preparing the 
survey, we explained the intention of the research and 
the matters that would require attention in responding 
to them, and asked the students to respond to the survey 
contents with a self-administration method. The prepared 
questionnaires were collected on the site immediately 
after they responded. Of the 300 copies of the 
questionnaires distributed, 284 copies of responses were 
used, excluding 16 copies with some noted omissions 
of the survey contents or judged to be unreliable. The 
general characteristics of the research subjects and the 
types of their participation are sampled as in table 1.

Measuring Tools

 The population under investigation were adolescents 
attending the middle or high schools located in Incheon 
Metropolitan City, and a survey was conducted with 
those who are participating in sports activities. Of the 
300 questionnaires distributed to the subjects, a total 
of 284 responses were used for analysis, excluding the 
16 responses that were judged to be unfaithful. The 

survey used by Jeong12, and Won13 was used as the tool 
to measure the sports participation style of the students 
surveyed. The participation frequency refers to the 
number of times participating in the sports activities in 
a week, and was divided into ‘1 to 2 times,’ ‘3 times,’ ‘4 
times,’ and ‘5 times’ per week. Daily participation time 
refers to the time of participating in the sports activities 
in a day, and was divided into ‘less than 90 minutes,’ 
‘from 90 minutes to less than 180 minutes,’ and ‘180 
minutes or longer.’ The participation duration refers 
to the personal history of the individual participating 
in sports activities and was divided into ‘less than one 
year,’ ‘from one year to less than two years,’ ‘from two 
years to less than four years,’ and ‘four years or longer.’ 
The participation type refers to the type of sports or 
the activities in which an individual participates, and 
is divided into track and field, hiking, and swimming 
for ‘individual exercise’ and basketball, volleyball, and 
soccer for the ‘group exercise.’ ‘Interpersonal exercise’ 
refers to the sports activities involving single or double 
matches, such as badminton, tennis, and table tennis, 
while ‘combat sports’ refers to Taekwondo, boxing, and 
judo. The survey used by Yoon14, Kim15, and Kwon16 
was used as the tool to measure the subject’s school 
adjustment resilience. The explanatory power of the 
survey for school adjustment resilience was 66.1%. The 
KMO measure of sampling adequacy was determined 
at .854 with p <.001, indicating that the data are suited 
for the factor analysis. The critical Chi-square (χ2) value 
was 2054.397, and the degree of freedom was noted 
at 120. Computing the reliability of the sub-factors of 
school adjustment resilience, it was found that the school 
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interest is .611, school life satisfaction is .622, learning 
attitude is .634, and the norm compliance is .678. 

As for the composition of the scale of the 
questionnaires, the survey was conducted by measuring 
with a five-point rating scale as follows: “Strongly 
disagree” (1 point), “Disagree” (2), “Neutral” (3), 
“Agree” (4), and “Strongly agree” (5).

 Data Processing

 For the data processing in this study, using 
SPSS 21.0 statistical software, a frequency analysis, 
exploratory factorial analysis, and a reliability analysis 
were conducted for the research purpose. In addition, 
to investigate the correlation between the types of 
adolescent’s participation in the sports activities, and 
their resilience in school adjustment, a correlation 
analysis was conducted. For the correlation between the 
type of adolescent’s participation in the sports activities 
and their resilience in school adjustment, a multiple 

regression analysis was conducted.

ResuLts

Correlation between the type of adolescent’s 
participation in the sports activities and their resilience 
in the school adjustment

 As shown in table 2, as a result of an analysis 
of the correlation between the type of adolescent’s 
participation in the sports activities and their resilience 
in school adjustment, the participation frequency and 
participation time did not have any correlation in all 
sub-factors of resilience in the school adjustment. 
The participation duration had positive correlations in 
the sub-factors of resilience in the school adjustment, 
including interest in school (r=.206, p<.001), school life 
satisfaction (r=.370, p<.001) and school attitude (r=.122, 
p<.01). The participation type had positive correlations 
in the school life satisfaction (r=.338, p<.001) and norm 
observance (r=.118, p<.05).

table 2. Correlation between the resilience in the school adjustment and the participation style

A B C D e F G H

Participation frequency -

Participation time -.012 -

Participation type -.076 -.100 -

Participation duration .270*** .132* .366*** -

School interest -.022 .025 .206*** .080 -

School life satisfaction -.056 -.017 .370*** .338*** .529*** -

Academic attitude .034 .058 .122* .094 .307*** .425*** -

Norm compliance .042 .069 .070 .118* .232*** .412*** .233*** -
***p<.001, *p<.05

Correlation between the style of adolescent’s 
participation in the sports activities and their interest 
in school

 Correlation between the participation style and the 
school interest

 As noted in table 3, the correlation between 
the participation style and the school interest had a 

statistically significant impact (F=3.010, p<.05), and 
the full explanatory power of this was about 4.3% of 
the total variables (R2=.043). Additionally, to examine 
the beta value, the relative influence of the participation 
style on the school interest, it had a positive impact on 
the participation duration (β=.204, p<.001).
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table 3. Correlation between the participation style and the school interest in a multiple regression 
analysis

B se Beta t F R2

constant 3.894 .180 21.599***

3.101* .043

Participation frequency -.003 .033 -.005 -.082

Participation time -.004 .055 -.004 -.070

Participation type .134 .041 .204 3.234***

Participation duration .002 .033 .004 .057
***p<.001, *p<.05

 Correlation between the participation style and the school life satisfaction

 As noted in table 4, the correlation between the participation style and the school life satisfaction had a 
statistically significant impact (F=16.056, p<.001), and the full explanatory power of this was about 18.7% of the 
total variables (R2=.187). Above all, to examine the beta value, the relative influence of the participation style on the 
school life satisfaction, it had a positive impact on the participation duration (β=.287, p<.001) and the participation 
type (β=.248, p<.001).

table 4. Correlation between the participation style and the school life satisfaction in a multiple 
regression analysis

B SE Beta t F R2

constant 2.747 .191 14.376***

16.056*** .187

Participation frequency .021 .034 .034 .600

Participation time .047 .058 .044 .812

Participation type .216 .044 .287 4.930***

Participation duration .145 .035 .248 4.097***

***p<.001

 Correlation between the participation style and the academic attitude

 A noted in table 5, the correlation between participation style and academic attitude had a statistically significant 
impact (F=1.609), and the full explanatory power of this was about 2.3% of the total variables (R2=.023). Of course, 
to examine the beta value, the relative influence of the participation style on the academic attitude, it had a positive 
impact on the participation duration (β=.170, p<.05).

table 5. Correlation between the participation style and the academic attitude in a multiple regression 
analysis

B SE Beta t F R2

constant 3.265 .228 14.340***

1.609 .023

Participation frequency .040 .041 .059 .965

Participation time -.045 .069 -.039 -.646

Participation type .180 .032 .170 2.522*

Participation duration .044 .042 .069 1.043
***p<.001, *p<.05
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 Correlation between the participation style and the norm compliance

 As shown in table 6, the correlation between the participation style and the norm compliance had a statistically 
significant impact (F=1.247), and the full explanatory power of this was about 1.8% of the total variables (R2=.018). 
While it was noted that to examine the beta value, the relative influence of the participation style on the norm 
compliance, it had a positive impact on the participation type (β=.176, p<.05).

table 6. Correlation between the participation style and the norm compliance in a multiple regression 
analysis

B SE Beta t F R2

constant 3.113 .271 11.507***

1.247 .018

Participation frequency -.012 .049 -.015 -.241

Participation time -.073 .082 -.053 -.888

Participation type .028 .062 .028 .445

Participation duration .182 .030 .176 2.645*

***p<.001, *p<.05

 DIsCussIon

Sports In sports activities, the participation types 
mean participation frequency, daily participation time, 
participation duration and participation intensity, and 
the participation types differ depending on each factor. 
The participation frequency is denoted by the number of 
times of the specific individual’s direct participation in 
the sports activities, which can generally be measured 
by understanding how often they participate in the sports 
activities17. For example, The participation duration 
refers to the degree of the lapse of the time of the specific 
individual’s participation in the sports activities specific 
items, which can be measured by investigating how long 
they have participated in the sports activities13. Likewise, 
the participation intensity is defined as the degrees of the 
specific individual’s direct participation, intervention or 
immersion degree in sports, which can be measured by 
examining the role or status of their participation in the 
sports, or the time required for one-time sports activities 
or the number of events in which they have participated17. 
This study set up the time of the participation as the 
participation intensity. In the meantime, the degree of the 
combination of the participation frequency, duration and 
intensity can be regarded as an indicator of each person’s 
individual involvement in specific sports situations. 
Thus, since no one participates in sports with the same 
degree of frequency, duration or intensity, and it is noted 
that the types of participation in the sports differ as well. 

As a result of an analysis of the correlation between 
the type of adolescent’s participation in the sports 
activities and their resilience in school adjustment in 
this study, the participation frequency and participation 
time did not have correlations with the resilience in 
school adjustment. On the other hand, the participation 
duration had positive correlations with their interest 
in school, school life satisfaction, and school attitude, 
while the participation type had positive correlations 
with school life satisfaction and norm observance. 
Nonetheless, in the adolescents who participate in sports 
activities, the longer the duration of their participation 
in sports activities, the better their interest in school, 
school life satisfaction, and the school attitude became 
more positive over time. It seems that the result is 
because it is noted that the longer their participation 
in sports activities, the more the time of empathy and 
understanding of the teachers and leaders who can 
instruct the sports activities for the student’s enjoyment. 
In addition, the adolescents are interested and satisfied in 
the processes of mastering and learning sports skills, and 
the positive effect of their attitudes towards the people 
who teach them advanced skills on their school attitudes 
has been reflected. Specifically, this tendency shows the 
same result in the group exercises as well as the personal 
exercises.

A study that the higher the frequency of adolescent’s 
participation in the sports activities, the higher their 
adjustment to the teachers, and their adjustment to the 
school rules become18. A study noted that the middle 
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school student’s participation in the sports activities 
has positive impacts on the relationships with teachers, 
peers and their relationships in school classes19 partially 
support the result of this study. 

Of the sports activities, even in the personal exercises 
such as running, climbing and swimming, they could 
think of ‘us’ before ‘me’ in forming a bond of sympathy 
together, and this mindset has a positive impact on 
satisfaction with the school life, and of resilience in 
the  overall school adjustment. In addition, since not 
observing sports rules in one-on-one physical matches, 
such as Boxing, Judo and Taekwondo leads to severe 
injuries, respect for the opponent and the observance of 
the rules are emphasized further. For this reason, it is 
noted that it had a positive impact on the observance of 
norms in the school adjustment as well.

Taking into account that participants always form a 
team or play with their opponents in team events in which 
they play a game as a team, the interpersonal exercises 
in which they compete with their opponents across a net, 
or one-on-one physical matches in which they compete 
power or skills with the opponents, it is not a stretch to 
say that they have constant interpersonal relationships. 
Above all, it is noted that playing sports activities 
together with congenial companies and understanding 
what the others think might have a positive impact on 
their attitude towards their friends, and it is judged that 
concentrating on the sports activities and the mind by 
which they could enjoy the leisure of life might have the 
positive impacts on their attitude towards their studies. 

Sports have a positive impact on the resilience in 
school adjustment by the activity itself. In a study with 
middle school students, Kim20 noted that the students who 
participated in the physical education-related specialty 
or aptitude adjusted themselves to school life. Park 10, 
too, noted that in adolescent’s participation in sports 
activities, the stronger the adolescent’s participation 
intensity, the more their participation frequency, and 
the longer the duration of their participation, the more 
enhanced their school life adjustment ability becomes. 
In studies with adolescents, Son21 and Park22, too, noted 
that the students who were participating in the sports 
activities showed a higher school life attitude. To sum 
up the above preceding studies, it is noted that the 
participation in sports activities has a direct or indirect 
impact on adolescent’s school life adjustment. Thus, 
school officials, teachers and parents should allow 

adolescents to have more positive flexibility in school 
adjustment by encouraging their sports activities.

 ConCLusIon 

This study was conducted to investigate the 
relationship between the participation style and the school 
adjustment resilience in the adolescents participating in 
the sports activities, and the results obtained through the 
research process were as follows. First, examining the 
correlation between the participation style and the school 
adjustment resilience, it was found that the participation 
duration is positively correlated with the student’s 
school interest, school life satisfaction, and academic 
attitude, and that the participation type is positively 
correlated with the school life satisfaction and the norm 
compliance. Second, the participation duration had a 
positive effect on the school interest and the student’s 
academic attitude. Third, the participation duration and 
participation type had the positive effects on the school 
life satisfaction. Fourth, the participation type had a 
positive effect on the norm compliance. Therefore, it 
was concluded that the adolescent’s participation in 
sports activity has a positive influence on their school 
adjustment resilience. 

Lastly, the following suggestions are made for 
follow-up studies based on the results of this study. First, 
the present study included a wide range of adolescents 
as research subjects, but it is necessary to select specific 
research subjects such as high-risk groups among 
adolescents, elite athletes, and juvenile delinquents. 
Second, it is also necessary for future studies to examine 
the specific effects on the school adjustment resilience 
of participation in sports activities and the style of sports 
activity participation.
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ABstRACt

The purpose of this study is to determine the relationship between health-promoting lifestyle and the 
psychological well-being of obese middle-aged people. The subjects of this study were 200 obese middle-
aged people between the ages of 40 and 65 living in Gyeonggi province who were sampled using a random 
sampling method. Data collected for this study was processed using the statistical program SPSS 21.0 to 
perform descriptive statistical analysis, factor analysis, and reliability analysis.  First, sub-factors of a health-
promoting lifestyle, such as self-acceptance, environmental dominance, positive interpersonal relationship, 
autonomy, life purpose, and personal growth were positively correlated with all sub-factors of psychological 
well-being, including self-realization, health responsibility, exercise & nutrition, interpersonal support, 
and stress management. Second, it was found that positive interpersonal relationships and autonomy have 
positive effects on self-realization and exercise & nutrition. Third, results showed that autonomy has a 
positive effect on health responsibility. Fourth, it was found that personal growth has a positive effect on 
interpersonal support. Fifth, results indicated that self-acceptance and positive interpersonal relationships 
have positive effects on stress management. In order to help obese middle-aged people lead healthy lives, it 
is suggested that concrete and practical educational programs that will strengthen health-promoting lifestyle 
through health management and effective control of life habits be developed, implemented, and evaluated.

Keywords: Health-Promoting; Lifestyle; Self-Realization; Nutrition; Responsibility.

BACKGRounD

Middle age in life is a time when a person’s physical 
development passes the peak point and gradually 
declines. Entering into the mid-40s, people especially 
begin to worry about cancer or adult diseases, such as 
obesity, hypertension, heart disease, gastrointestinal 
disorders, and diabetes. Also, incidences of osteoporosis 
increase among women after menopause1. In middle 
age, the occurrence of health problems caused by 
changes in the body, stress, lifestyle, etc. leads to 
diseases, and these conditions are extended into old age. 
Therefore, interest and intervention for the promotion of 
good health are needed from middle age on2. With the 
increase in life expectancy and an improved standard of 
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living, middle age is regarded as a period when people 
become increasingly interested in how they can spend 
their upcoming old age in good health and happiness. In 
Korea, however, the preparation for old age is limited, 
mainly due to economic aspects. Accordingly, there is 
relatively low awareness of middle age as a time when 
good health should be maintained and promoted in 
preparation for a healthy old age3,4. 

How one starts and spends the middle age part of 
life, which accounts for one third of a lifetime, has a 
significant impact on the person’s old age, as well as 
middle age. Therefore, it is necessary for people to have 
the will and make the efforts to overcome the crises 
arising from changes in middle adulthood. As part these 
efforts, people must break away from inappropriate 
lifestyles through health-promoting activities and adopt 
an active attitude in exploring new knowledge and 
methods of health management5.
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Among middle-aged women, obese women who 
engage in a relatively lower amount of physical activity 
and have trouble controlling their life habits are more 
likely to suffer from depression and be exposed to 
various adult diseases6. Therefore, it is necessary to 
change the lifestyle into a health-promoting lifestyle that 
enhances physical activities in everyday life. A health-
promoting lifestyle refers to all actions taken to prevent 
and make early diagnoses of diseases. It includes 
the concepts of healthy lifestyle or health-promoting 
behaviors, preventive health behaviors, and health-
practice behaviors7. It also means engaging in important 
health care activities that form proper health habits for 
preventing diseases in advance and improving the health 
level8.

Health promoting lifestyles of humans are 
influenced by various factors, such as individual physical 
characteristics, environment, cognition, and perception9. 
Forming healthy life habits and managing health 
regularly hold great significance in terms of national 
policy in middle-age health and welfare, since they 
are essential in reducing medical expenses, preventing 
chronic diseases occurring among middle-aged people, 
and maintaining healthy lives without diseases10,11. 

With old age becoming longer in modern society, 
people’s need for and interest in healthy living habits are 
increasing, with the aim of maintaining physical, social, 
and mental health in old age. Such emphasis on the 
importance of health-promoting lifestyles may prevent 
the anxiety that comes with old age and lead to a high 
quality of life12 Recently, increased exposure to health 
information and use of medical institutions has brought 
about a gradual, positive change in people’s perceptions 
of health. Thus, people are showing a tendency to 
pursue successful aging by having an interest in health 
and practicing health management2,13. Health promoting 
habits of disease prevention and function maintenance 
are very important for psychological well-being14.

As a measure of an individual’s psychological health 
status, psychological well-being is a concept regarding 
life satisfaction and happiness, which are measured in 
various ways by various groups15. Psychological well-
being refers to the happiness or satisfaction an individual 
feels across a lifetime in all aspects of life16,17. It is the 
pleasant feeling one feels and comprehensively includes 
various psychological factors18. People with high 
psychological well-being accept themselves as they are, 

have control over their behaviors and their surroundings, 
and maintain positive interpersonal relationships. These 
people also have a purpose in life and are motivated 
to realize their potential16,17. The majority of previous 
studies have investigated psychological well-being 
in relation to job satisfaction, job stress, and physical 
activities such as exercise. A health-promoting lifestyle 
and psychological well-being, which will be examined 
in this study, are believed to have a positive correlation 
with each other. However, there are few studies that 
clarify the relationship between the variables of a 
health-promoting lifestyle and psychological well-
being. Accordingly, this study aims to investigate the 
relationship between a health-promoting lifestyle and 
the psychological well-being of obese middle-aged 
people to provide basic data for successful improvement 
of adaptation to old age. The purpose of this study is to 
determine the relationship between a health-promoting 
lifestyle and psychological well-being of obese middle-
aged people. The specific research tasks for fulfilling the 
purpose of this study are as follows: First, the correlation 
between a health-promoting lifestyle and psychological 
well-being will be investigated. Second, the factors that 
influence a health-promoting lifestyle and psychological 
well-being will be identified

ReseARCH MetHoDs

Subjects

The subjects of this study were 200 obese middle-
aged people between the ages of 40 and 65 living in 
Gyeonggi province who were sampled using a random 
sampling method. Questionnaires were distributed to 
the 200 people who were sampled and were collected 
afterwards. Out of the 200 questionnaires, a total of 161 
questionnaires were used for actual analysis, excluding 
39 questionnaires, which were missing answers or lacking 
sincerity in their responses. The general characteristics 
of the subjects were classified into sex, age, level of 
education, exercise, and current disease. The findings are 
as follows: There were 67 males (41.6%) and 94 females 
(58.4%). Seventy subjects were in their 40s (43.6%), 72 
subjects were in their 50s (44.5%), and 19 subjects were 
in or above their 60s (11.9%). In terms of educational 
level, 64 were high school graduates (39.6%), 75 were 
college graduates (46.5%), and 22 subjects had a master’s 
or doctorate degree (13.9%). Ninety-seven subjects 
responded that they exercise (60.4%), and 64 subjects 
responded that they do not exercise (39.6%). There were 
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45 subjects who currently have a disease (28.2%), and 
116 currently have no disease (71.8%).

 Research Tools

 The research tool used in this study to measure 
the health-promoting lifestyle of the subjects was a 
questionnaire partially modified from Health-Promoting 
Lifestyle Profile (HPLP), originally developed by 
Walker, Sechrist & Pender 19 and used by Song20. The 
sub-variables of a health-promoting lifestyle were 
categorized into six factors: self-acceptance, control 
over environment, positive interpersonal relationships, 
autonomy, purpose of life, and personal growth. 
Exploratory factor analysis of a health-promoting 
lifestyle revealed that the variables explain about 69.8% 
of the total variance. The KMO value was .899 with 
p<.001, indicating that the data is suitable for factor 
analysis. The chi-square (x2) value was 2373.500 with 
the degrees of freedom of 300. The reliability of the sub-
factors of a health-promoting lifestyle was .886 for self-
acceptance, .891 for control over environment, .886 for 
positive interpersonal relationships, .890 for autonomy, 
and .889 for purpose of life.

The research tool used in this study to measure 
the psychological well-being of the subjects was a 
questionnaire partially modified from Psychological 
Well-Being Scale (PWBS), developed by Ryff17 and 
used by Kim, Kim, and Cha21. The sub-variables of 
psychological well-being were classified into five 
factors: self-realization, health responsibility, exercise 
and nutrition, interpersonal relationship support, and 
stress management. 

Exploratory factor analysis of psychological well-
being revealed that the variables explain about 66.8% of 
the total variance. The KMO value was .898 with p<.001, 
indicating that the data is suitable for factor analysis. 
The chi-square (x2) was 2860.732 with the degrees of 
freedom of 351. The reliability of the sub-factors of 
psychological well-being was .891 for self-realization, 
.894 for health responsibility, .890 for exercise and 
nutrition, .891 for interpersonal relation support, and. 
885 for stress management. For the factor analysis, the 
principle component factor analysis method rotation 
was conducted using Varimax, along with a correlation 
matrix. The reliability of the questionnaire was analyzed 
using Chronbach’s alpha. The scales in the questionnaire 
was respectively structured as a 5-point Likert scale with 

1 meaning ‘Not at all’ and 5 meaning ‘Very much so.’

 Data collection

The data for this study was collected for about 2 
months, from early March to late April in 2017. The 
purpose and contents of the study were explained to 
people at Community Service Centers, Community 
Health Centers, fitness centers, and large markets in 
Gyeonggi province. The people who agreed to participate 
in the study were selected as subjects, and voluntarily 
written consent was obtained from each of them. The 
subjects were informed that all data provided by them 
will be used for research purposes only and will be kept 
confidential and anonymous. The data was collected 
with a structured and self-administered questionnaire. 
The completed questionnaire was collected at the site.

 Data Processing

 Data collected for this study was processed using 
the statistical program SPSS 21.0 to perform descriptive 
statistical analysis, factor analysis, and reliability 
analysis. In addition, correlation analysis and multiple 
regression analysis were performed to examine the 
relationship between a health-promoting lifestyle and 
psychological well-being of obese middle-aged people.

 ResuLts

 Correlation between a health-promoting lifestyle 
and psychological well-being

 In line with the information As shown in table 1, 
the results from analyzing the correlation between the 
health promoting lifestyle and the psychological well-
being showed positive correlations between the self-
acceptance and the sub-variables of psychological well-
being in the order of the stress management (r=.610), 
exercise and nutrition (r=.550), self-realization (r=.484), 
interpersonal relationship support (r=.475), and the 
health responsibility (r=.376). In terms of the positive 
correlations were also found between control over the 
environment and the sub-variables of the psychological 
well-being in the order of stress management (r=.485), 
interpersonal relationship support (r=.466), self-
realization (r=.434), exercise and nutrition (r=.373), and 
the health responsibility (r=.343). As we have seen, the 
positive correlations were found between the positive 
interpersonal relationships and the sub-variables of the 
psychological well-being in the order of exercise and 
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nutrition (r=.712), stress management (r=.671), self-
realization (r=.477), interpersonal relationship support 
(r=.407), and the health responsibility (r=.395). In the 
case of autonomy, positive correlations were found with 
the sub variables of the psychological well-being in the 
order of exercise and nutrition (r=.482), self-realization 
(r=.453), stress management (r=.422), interpersonal 
relationship support (r=.415), and the health 
responsibility (r=.407). In other words, as for purpose 
of life, positive correlations were observed with the sub-

variables of the psychological well-being in the order of 
interpersonal relationship support (r=.468), exercise and 
nutrition (r=.463), stress management (r=.458), health 
responsibility (r=.403), and the self-realization (r=.396). 
For personal growth, positive correlations were observed 
with the sub-variables of the psychological well-being in 
the order of interpersonal relationship support (r=.326), 
self-realization (r=.220), exercise and nutrition (r=.213), 
stress management (r=.199), and the health responsibility 
(r=.154).

table 1. Correlation between health promoting lifestyle and psychological well-being

A B C D e F G H I J K

A -

B .587*** -

C .636*** .517*** -

D .578*** .518*** .477*** -

E .612*** .571*** .533*** .602*** -

F .294*** .314*** .240*** .276*** .309*** -

G .484*** .434*** .477*** .453*** .396*** .220** -

H .376*** .343*** .395*** .407*** .403*** .154* .510*** -

I .550*** .373*** .712*** .482*** .463*** .213** .489*** .432*** -

J .475*** .466*** .407*** .415*** .468*** .326*** .541*** .602*** .420*** -

K .610*** .485*** .671*** .422*** .458*** .199* .665*** .626*** .616*** .594*** -

*p<.05, **p<.01,***p<.001
A: Self-acceptance, B: Control over environment, C: Positive interpersonal relationships, D: Autonomy, 
E: Purpose of life, F: Personal growth, G: Self-realization, H: Health responsibility, I: Exercise/nutrition, 
J: Interpersonal relationship support, K: Stress management

Relationship between a health-promoting lifestyle 
and psychological well-being of obese middle aged 
people

 Relationship between a health-promoting lifestyle 
and self-realization

 As shown in table 2, regression analysis results 
indicated that a health-promoting lifestyle has a 
statistically significant effect on self-realization 

(F=12.318, p<.001), and the overall explanatory power 
of the model is about 32.4% (R2=.324) of the total 
variance. Examining the Beta values indicating the 
relative influence of a health-promoting lifestyle on 
self-realization, it was found that positive interpersonal 
relationships (β=.219, p<.05) and autonomy (β=.190, 
p<.05) have statistically significant effect.
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table 2. Correlation between the motivation for participation and the social relation tendency
B se Beta t F R2

constant 1.162 .319 3.643***

12.318*** .324

Self-acceptance .169 .106 .161 1.600

Control over environment .118 .084 .126 1.407
Positive interpersonal relation-
ships .203 .083 .219 2.444*

Autonomy .190 .090 .190 2.118*

Purpose of life -.015 .092 -.015 -.160

Personal growth .028 .062 .033 .459
***p<.001, *p<.05

Relationship between a health-promoting lifestyle and health responsibility

 As shown in table 3, regression analysis results indicated that a health-promoting lifestyle has a statistically 
significant effect on health responsibility (F=7.924, p<.001), and the overall explanatory power of the model is 
about 23.6% (R2=.236) of the total variance. Examining the Beta values indicating the relative influence of a health-
promoting lifestyle on health responsibility, it was found that autonomy (β=.188, p<.05) have statistically significant 
effect.

table 3. Correlation between health promoting lifestyle and health responsibility
B se Beta t F R2

constant 2.056 .295 6.980***

7.924*** .236

Self-acceptance .034 .098 .037 .349

Control over environment .043 .077 .052 .550

Positive interpersonal relationships .145 .077 .180 1.889

Autonomy .164 .083 .188 1.980*

Purpose of life .121 .085 .144 1.426

Personal growth -.010 .057 -.014 -.179

***p<.001, *p<.05

 Relationship between a health-promoting lifestyle and Exercise/nutrition

 As shown in table 4, regression analysis results indicated that a health-promoting lifestyle has a statistically 
significant effect on exercise/nutrition (F=30.628, p<.001), and the overall explanatory power of the model is about 
54.4% (R2=.54.4) of the total variance. Examining the Beta values indicating the relative influence of a health-
promoting lifestyle on exercise/nutrition, it was found that positive interpersonal relationships (β=.594, p<.001) and 
autonomy (β=.162, p<.05) have statistically significant effect.

table 4. Correlation between health promoting lifestyle and exercise/nutrition
B se Beta t F R2

constant .309 .284 1.088

30.628*** .544

Self-acceptance .135 .094 .118 1.432

Control over environment -.114 .075 -.113 -.153

Positive interpersonal 
relationships .597 .074 .594 8.060***

Autonomy .177 .080 .162 2.208*

Purpose of life .038 .082 .036 .457
Personal growth .014 .055 .015 .260
***p<.001, *p<.05
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 Relationship between a health-promoting lifestyle and Interpersonal relationship support

: As shown in table 5, regression analysis results indicated that a health-promoting lifestyle has a statistically 
significant effect on interpersonal relationship support (F=12.589, p<.001), and the overall explanatory power of the 
model is about 32.9% (R2=.329) of the total variance. Examining the Beta values indicating the relative influence of 
a health-promoting lifestyle on interpersonal relationship support, it was found that personal growth (β=.144, p<.05) 
have statistically significant effect.

table 5. Correlation between health promoting lifestyle and interpersonal relationship support

B SE Beta t F R2

constant 1.400 .263 5.321***

12.589*** .329

Self-acceptance .131 .087 .151 1.503

Control over environment .132 .069 .171 1.914

Positive interpersonal 
relationships .056 .069 .073 .811

Autonomy .062 .074 .075 .840

Purpose of life .120 .076 .150 1.582

Personal growth .104 .051 .144 2.031*

***p<.001, *p<.05

 Relationship between a health-promoting lifestyle and Interpersonal relationship support

 As shown in [Table 6], regression analysis results indicated that a health-promoting lifestyle has a statistically 
significant effect on stress management (F=27.011, p<.001), and the overall explanatory power of the model is 
about 51.3% (R2=.513) of the total variance. Examining the Beta values indicating the relative influence of a health-
promoting lifestyle on stress management, it was found that positive interpersonal relationships (β=.452, p<.001) and 
self-acceptance (β=.267, p<.01) have statistically significant effect.

table 6. Correlation between health promoting lifestyle and personal growth

B SE Beta t F R2

constant 1.036 .254 4.077***

27.011*** .513

Self-acceptance .264 .084 .267 3.130**

Control over environment .086 .067 .098 1.283
Positive interpersonal 
relationships .393 .066 .452 5.935***

Autonomy .006 .072 .006 .077
Purpose of life .001 .073 .001 .011
Personal growth -.017 .049 -.021 -.346
***p<.001, **p<.01

DIsCussIon

This study was conducted with obese middle-aged 
office workers and residents living in Gyeonggi province 
to examine the relationship between a health-promoting 

lifestyle and psychological well-being.

In modern society, middle age is a period when 
people’s social activities are most active. For obese 
middle-aged people, disease prevention and health 
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management are not merely personal matters but 
also matters that affect family life and socioeconomic 
aspects, which is why they need to be taken seriously22.

Examining the relationship between a health-
promoting lifestyle and psychological well-being, the 
present study found that exercise and nutrition and stress 
management are highly influential to psychological 
well-being. This result may be attributed to the fact that 
obese middle-aged people are interested in exercise 
and diet (that is, nutrition) because they are aware 
of their obesity. It also suggests that people perceive 
stress management as essential to health promotion 
because they consider stress to the course of all diseases. 
Following exercise & nutrition and stress management, 
results showed that self-realization and interpersonal 
relationship support are also influential with regard 
to psychological well-being. This means that middle-
aged people realize the importance of self-realization, 
which is about being positive about one’s own life 
and aiming for future aspirations, and they realize the 
importance of interpersonal relationship support, which 
is about maintaining cooperative relationships with 
people. In this study, a health-promoting lifestyle and 
psychological well-being of obese middle-aged patients 
showed statistically significant positive correlation. 

This result is consistent with the results of the study 
conducted with elderly people over 60 years-old23. 
Leading a healthy life through the practice of health-
promoting habits in everyday life can give psychological 
satisfaction. Since active efforts in such habits enhance 
a health-promoting lifestyle, it should be considered a 
priority to develop and implement programs that will 
help obese middle-aged people actively participate in 
health promoting activities. 

Because obese middle-aged people tend to have 
less regard for their own health management due to 
their priorities in life, it is necessary to think of ways to 
approach this matter from a family-oriented viewpoint 
instead of handing the matter on an individual level, for 
the individual alone 10. A network approach between peers 
should also be considered, which offers opportunities for 
sharing useful information and support11. 

In order to be healthy in their coming old age, it is 
necessary for middle-aged people to develop and utilize 
strategies to improve their health through networks of 
national and social organizations on a community level 

so that they can expand their relationships with other 
people and not become alienated in old age. This study 
demonstrated that a health-promoting lifestyle has a 
significant effect on psychological well-being. Based 
on this finding, it is recommended that obese middle-
aged people take a higher interest in health improvement 
and engage in more activities to enhance their health-
promoting lifestyle and attain psychological well-
being. Psychological well-being serves as an important 
mechanism in human life, connecting the mind and body. 
In other words, one’s positive feelings about his/her 
own body become an indicator of health responsibility 
and also influence his/her stress management and self-
realization24.

In response to the social situation of Korea going 
through rapid population aging, this study investigated 
the relationship between a health-promoting lifestyle and 
psychological well-being of obese middle-aged people. 
This study is meaningful in that its findings provided 
basic data so that obese middle-aged people may make 
preparations for a comfortable and happy life in their old 
age. Based on the results of this study, it is necessary to 
strengthen the health awareness of obese middle-aged 
people to enhance their health-promoting lifestyle, and 
establish policies and institutions that will help them 
maintain and develop a health-promoting lifestyle.

ConCLusIon 

This study was conducted to examine the relationship 
between a health-promoting lifestyle and psychological 
well-being in obese middle-aged people. The following 
results were obtained through the research process.

First, sub-factors of health-promoting lifestyle such 
as self-acceptance, environmental dominance, positive 
interpersonal relationship, autonomy, life purpose, and 
personal growth were positively correlated with all 
sub-factors of psychological well-being, including self-
realization, health responsibility, exercise & nutrition, 
interpersonal support, and stress management. Second, 
it was found that positive interpersonal relationships and 
autonomy have positive effects on self-realization, and 
exercise & nutrition. Third, results showed that autonomy 
has a positive effect on health responsibility. Fourth, 
it was found that personal growth has a positive effect 
on interpersonal support. Fifth, results indicated that 
self-acceptance and positive interpersonal relationships 
have positive effects on stress management. Lastly, to 
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make a few suggestions for follow-up studies based on 
the findings of the present study, it is recommended that 
the scope of research subjects be expanded to include 
a representative sample with diverse demographic 
characteristics and that comparative research between 
regions is conducted through replication studies. In 
addition, in order to help obese middle-aged people 
lead healthy lives, it is suggested that concrete and 
practical educational programs that will strengthen 
health-promoting lifestyle through health management 
and effective control of life habits be developed, 
implemented, and evaluated.
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ABstRACt

The purpose of this study is to investigate the effect of the functional sports stockings on the performance 
of the golf players.  The subjects were 8 KLPGA athletes and the study measured the difference in muscle 
activity during standing, maximal contraction, and during the golf swing according to wearing stockings. 
Each measurement was measured by a wireless assignment at 3-day intervals. The measured data were 
analyzed by SPSS 22.0 statistical program using integral electromyography, and the corresponding sample 
T-test was conducted for the difference of the iEMG by the operation according to wearing the stockings. 
As a result of this study, the wearing of functional sports stockings increased the muscle strength and 
helped the leg muscles to be used effectively in the stance or the golf swing. As a result, the wearing of the 
functional sports stockings will be effective in improving the performance of the golf game. The wearing of 
the functional pressure clothes increased the maximum muscle strength, and showed the same strength of 
the standing arm due to the increased muscle strength, and less muscle force than the golf swing, resulting 
in a noted lower muscle activity. It is considered that in this case, it is confirmed that the wearing of pressure 
clothing in the golf game will help improve the performance.

Keywords: Golf; Electromyogram; Maximum Voluntary; Isometric Contraction; Swinging Movements.

BACKGRounD

Golf is a specially crafted 14 club with a curved 
shape that uses nature to determine the winner or loser 
with a minimum of bats by hitting a small ball at a 
specific place, with an artificially constructed pool, sand 
bunkers, and obstacles1,2. Also, the sport of golf can be 
enjoyed regardless of the level of technology, sex and 
age, and it is becoming a popular sport globally in all 
countries3.

The golf swing phase is divided into five phases: the 
Takeaway, Forward Swing, Acceleration, Early - Follow 
Throw, and Rate - Followthrough. In all five phases, It 
is known to be an operation that is difficult to perform 
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accurately and accurately4. When swinging, the club can 
achieve the maximum effect when the human segments 
are coordinated by timing to deliver as much of the 
body’s kinetic energy as possible to the ball5. The power 
in the golf swing is said to be due to the near-elasticity 
of the proper rotation of the body segment during the 
shot, when the force generated by the lower body is 
transferred to the club head6. In addition, to achieve the 
correct swing, first, the weight shift by the movement 
of the knee and pelvis, second, the swing plane, swing 
orbit, third, the rhythm, tempo and timing, and fourth, 
center of the ball, whereby the wrist and hand should be 
perpendicular to the intended shot7. When we looked at 
the ground reaction force, the ground reaction force of 
the left foot was higher than the ground reaction force 
of the right foot in all four phases except the address 
phase, which was important for the stability of the left 
foot during the golf swing8.

The golfer controls the skeletal muscle by 
maintaining the stable posture by receiving the aphasic 
information such as the vision, omnipotence, and 
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somatosensory to perform the stable motion in the swing 
motion9. In addition, the swing timing, distance, and 
direction are influenced by the factors of the lower limb 
segment, which starts with the pressure or shape of the 
sole during swing10. The ability to maintain the body 
balance in the swing motion plays an important role 
in the weight shift from the movement of the address 
to finish and in a balanced swing11,12. Therefore, for a 
successful swing, the proper balance with the swing 
movements is essential, and if you lose balance you 
cannot get a good swing13.

Taping has been used for fixation purposes in sports 
injuries. Today it is noted that taping does not completely 
fix the joints. It restricts the range of motion of joints for 
the purpose of the blood circulation activation and the 
rapid rehabilitation14. 

In addition, the application of the sports taping is used 
for the purpose of improving the exercise performance, 
by catching the muscular tremor along with the injury 
prevention15. Taping has been shown to provide stability 
of the joint, and is particularly effective in improving the 
static balance16. In the previous study, it was reported 
that when taping was applied to professional golfers, 
the participant’s muscle activity was significantly lower. 
This suggests that when taping is applied, the muscular 
strength is reduced in the same load exercise17.

 In the sports situation, the difference of the game 
depends on the difference of the game, and the equipment 
such as the shoes and the clothes for improving the 
performance are closely related to the improvement of the 
performance18. Among them, the use of elastic stockings 
are widely used today to safely and effectively participate 
in sports, as well as the various types of athletes, as well 
as the general public who enjoy hobbies19. Functional 
garments such as elastic stockings are known to have a 
high elasticity such as taping, excellent elastic recovery, 
and stronger tension than taping20.

The use of the sport elastic stocking have been 
attracting attention because they suppress muscle 
formation and inhibit the production of lactic acid, 
prevent muscle vibration, help to perform accurate 
exercise, prevent edema and muscle damage21,26. 
The effect of the taping effect on the elasticity of the 
stockings and squatting were found to be low and the 
number of repetitions increased. The wearing of the 
functional pants showed that the equilibrium strategies 

can help the golfer to be more efficient during the 
game27,28. Currently, studies related to various functional 
apparel types are under way, but there is no study on golf 
apparel and it is not enough to study functional apparel 
with taping. Therefore, the purpose of this study is to 
investigate the effect of functional tights with the taping 
effect on the muscles around the ankle, which stabilizes 
the swing motion of the golf player.

MetHoD

 Subject

The subjects of this study selected eight golf players 
who were full members of the KLPGA tour of golf 
players, who fully explained the study and signed the 
consent agreement. The subjects understood the method 
and the effect of the experiment, and agreed to participate 
in the experiment according to the opinion of the person. 
The characteristics of the subjects(n=8) are shown in 
shown age(yr) 25±3.07,  height(cm) 176.13±3.18 and  
weight(kg)176.13±3.18.

 Study design

 Experiments were carried out under conditions with 
and without wearing stockings with taping. The subjects 
measured the iEMG of the anterior tibialis muscle, the 
inner head of the gastrocnemius muscle, and the soleus 
muscle for 5 seconds. The dorsal flextion of the ankle and 
the plantar flextion maximum isometric strength were 
thus also measured, and the Electromyogram responses 
in the two swinging and the swinging movements were 
measured. The measured data were calculated by the use 
of an integral electromyography and the corresponding 
sample T-test was conducted for the difference of the 
iEMG by an operation according to wearing stockings.

 Variable measurement

 The WEMG-8 (Laxtha, Korea) was used to measure 
the Electromyogram of the subjects and the Telescan 
version 3.27 software was used to analyze the measured 
data. Before attaching the surface electrodes, the subject’s 
hair was removed, and the surface of the subject’s skin 
was wiped off with a disinfecting alcohol. The tibialis 
anterior to the femur and the medial gastrocnemius 
will attach to the 5 fingers below the medial side of 
the tibia. The area where the surface electrode attaches 
to the inside of the calf muscle is the point where the 
five fingers are below the popliteal crease29, 30, 31. The 



Indian Journal of Public Health Research & Development, September 2018, Vol. 9, No. 9          1109        

location of the surface electrode is shown in Figure 
1. For the Maximum Voluntary Isometric Contraction 
measurement, the anterior tibialis ankle was flexed with 
the isometric dorsal flexion of the ankle while sitting 
with the knee extended. The gastrocnemius medialhead 
and the soleus were the planta flexion met the heel 
respectively. The measurement time of the Maximum 
Voluntary Isometric Contraction was 5 seconds. The 
Maximum Volutary Isometric Contraction measurement 
is shown in Figure 2. The electromyogram measurement 
of the unicentric clerks was performed by concentrating 
the center for 5 seconds on a flat floor, with reference 
to the experimental method of the previous study. The 
process utilized the movement of the knee which was 
lifted forward and the knee was bent, and then the foot 

was lifted31. To minimize the compensatory effect of 
the instability of the subject, both hands were attached 
to the torso, and the eyes of the subject were instructed 
to look forward. The subjects were dressed in shorts and 
short-sleeved sportswear, in the event that the subject’s 
clothing did not interfere with the movement.  After the 
measurement, the original signal was sampled at a gain 
of × 1,000 and the common mode rejection rate (CMRR) 
of 100 dB or more for 10 seconds, and the amplified 
waveform was sampled using a band pass filter in the 
range of 20 to 250 Hz. The model used for filtering 
will select the data generated by each part during the 
resistance exercise. The results of the measurement 
methods according to the functional ankle stocking 
wearing the paired t-test were performed using the SPSS 
22.0 statistical program of the corresponding sample.

Anterior tibialis Soleus Gastrocnemius medial head
Figure 1.  Location of the surface electrode

Figure 2. Maximum Voluntary Isometic Contraction Measurement
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 ReseARCH ResuLts

Changes in the Maximum Voluntary Isometric 
Contraction due to the wearing of functional sports 
stockings table 1 shows the results of Maximum 
voluntary isometric contraction correspondence sample 
T-test for the muscles lower legs according to the 

wearing of the functional sports stockings. The planta 
flexion muscle activity was significantly increased in the 
gastrocnemius medial head(p <.05). The muscle activity 
of the soleus was significantly increased (p <.01). The 
increase of the tibialis anterior muscle activity was 
significant in the dorsiflexion maximal muscle strength(p 
<.01) of the participant.

table 1. Shows the results of Maximum voluntary isometric contraction correspondence sample t-test 
for the muscles lower legs according to the wearing of the functional sports stockings.                    (μV)
Action
Muscle

Before wearing after wearing t-value p-value

Plantar flexion

Gastrocnemius
medial head

123.95±63.76 139.79±79.44 -2.561 .037*

Soleus 96.49±42.02 110.93±45.37 -3.818 .007**

Dorsi flexion Tibialis anterior 153.46±59.73 176.01±74.44 -3.441 .011**

*p<.05, **p<.01,***p<.001

Changes in the Electromyogram Response in the one leg standing in the Forward of the Knee Following 
Functional Ankle Stocking 

table 2 shows the results of the Electromyogram response in the one leg standing of the knee with the ankle 
stocking. table 2 shows the corresponding T-test results of the electromyogram response during the one leg standing 
in the Forward of the Knee Following functional sports stockings.

table 2. the change of electromyogram response in the one leg standing of the knee in the standing motion 
with functional sports stockings                                                                                                                (μV)

Muscle Before wearing after wearing t-value p-value

Gastrocnemius medial head 30.06±10.78 24.65±11.2 2.498 .041*

Soleus 34.25±9.7 31.15±10.77 3.250 .014*

Tibialis anterior 30.42±9.31 27.07±9.52 3.910 .006**

*p<.05, **p<.01,***p<.001

The activity of the gastrocnemius medial head was 
significantly decreased when the one leg stance in knee 
was moved forward with the presence of functional 
ankle stockings (p <.05). Moreover, the muscle activity 
of the soleus was also significantly decreased (p <.05). 
The activity of the tibialis anterior tended to decrease 
with a significant difference (p <.01).

Changes in the Electromyogram Response in the 
one leg Standing on the Back of the Knee Following 
Functional Ankle Stocking

table 3 shows the results of the corresponding 
sample T-test for the Electromyogram response one 
leg Standing on the Back of the Knee Following with 
the functional sports stockings. The activity of the 
gastrocnemius medial head was significantly decreased 
(p <.001) when the knee was flexed with 90 degrees, 
such as with associated bending with or without the 
functional sports stockings. The noted muscle activity 
of the soleus was significantly decreased (p <.001). The 
activity of the tibialis anterior muscle tended to decrease 
with a significant difference (p <.05).
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table 3. the change of electromyogram response when one leg standing on the back of the foot due to 
wearing a functional sports stocking                                                                                                       (μV)

Muscle Before wearing after wearing t-value p-value

Gastrocnemius medial head 31.42±15.38 28.38±14.78 5.554 .001***

Soleus 29.79±7.57 25.76±7.52 5.110 .001***

Tibialis anterior 35.13±16.15 26.81±10.48 2.392 .048*

*p<.05, **p<.01,***p<.001

Changes in the Electromyogram Response during the golf swing with a Functional Ankle Stocking

table 4 shows the results of the corresponding sample T-test for the Electromyogram response golf swing 
with the functional sports stockings. It is noted that the activity of the gastrocnemius medial head was significantly 
decreased (p <.05).  In this case, the muscle activity of soleus was also significantly decreased (p <.05). The activity 
of the tibialis anterior tended to decrease with a significant difference (p <.01).

table 4. Change in electromyogram Response during Golf swing Motion with Functional sports  
stockings    (μV)

Muscle Before wearing after wearing t-value p-value

Gastrocnemius medial head 39.23±16.13 26.34±10.83 2.660 .032*

Soleus 36.72±11.05 30.98±9.74 3.331 .013*

Tibialis anterior 48.5±15.64 39.59±14.75 3.716 .008**

*p<.05, **p<.01,***p<.001

DIsCussIon

We bring attention to the influence of functional 
garments that seem to have the same effect as taping 
in that they have high elasticity and excellent elastic 
recovery, and are reported to have better fixing power than 
taping because they are light and strong in tension32. In 
this study, we were able to observe the Electromyogram 
response of the muscles around the lower legs. In order 
to investigate the effect of the functional ankle stocking 
on the maximal muscle strength of the lower leg, the 
Maximum Voluntary Isomeric Contraction (maximum 
vestibular contraction) of the dorsal flexion and plantar 
flexion was measured. As a result, the Maximum 
voluntary isometric contraction value were also noted 
and statistically significantly increased.

Taping treatment of the knee joint affected the timing 
of the motor neuron expression, the taping application 
affected the motor nerve stimulation timing during 
isokinetic exercise, and the point of reaching maximum 
torque was faster. The result of the previous study that 
the wearing of the functional sports stockings stimulates 
the skin and affects the mobilization of the exercise unit, 

and has a positive effect on the exercise of the maximum 
strength is also consistent with the result of this study33.

Also, when stimulated by contact, vibration, and 
other types of stimuli on the skin, the action of the 
intramuscular fibers causes the gamma motor nerve of 
the study participants to transfer to the action of the 
action voltage under the skin, in order that the fibers 
moved in the intramuscular muscles contract.

That is, it can be assumed that the gamma motor 
nerve in the skeletal muscle under the skin with taping 
increases the strength of the excitation fiber itself, thereby 
improving the muscle strength34,35. This is considered 
to have increased the Maximum Voluntary Isomeric 
Contraction values, since the strength shift was reflected 
in the stockings, as a taping therapy, combined with the 
functional ankle stockings as applied and reviewed in 
this study. Furthermore, the application of the kinesio 
taping can be seen as supporting the results of previous 
studies, which increase the stimulation strength and 
frequency of muscles to increase the retraction force 
of the muscles. In order to investigate the effect of the 
functional ankle stocking on balance sense, we measured 
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the muscle activity of the medial gastrocnemius muscle, 
soleus muscle and anterior tibialis muscle during the 
forward and backward movement of the knee. It was 
noted that the muscle activity decreased after wearing 
the functional ankle stockings in this case.

Rietdyk 36 reported that muscle strength was 
required to enhance balance, and Gerdle reported that 
the incidence of higher muscular activity is due to an 
increased muscle contraction when exercising with 
muscle strength, such as with resistance exercise.

This is consistent with the previous research 
that restores the balance of the body by maintaining 
a balance between the main muscle, the synergistic 
muscle, and the antagonist muscle by controlling the 
muscle contraction force when performing a squat with 
functional stockings37. In this study, it is considered that 
the muscle activity of the unsteady clerk who measured 
the functional stockings was lower, due to the increase of 
the muscle strength of the balancing muscles by wearing 
the functional stockings in that case.

In our study review, it is noted that the stocking 
with the high vertical tension has more force action for 
centrifugal shrinkage.

In other words, there is a characteristic that it can 
be smooth when the muscle contraction is relaxed38. 
Therefore, the stocking material after the compression 
stocking wear promotes the contraction of the muscles to 
induce the pre-stretch action, in order that the effective 
exercise can be performed.

Through the motor nerves, the nervous system 
transmits muscle fiber nerve stimulation, and the nerve 
stimulation is determined by the degree of force, speed, 
and frequency. Consequently, the intensity of nerve 
stimulation is greatly influenced by the increase in 
fatigue and fatigue level, and the decrease in contraction 
force39. Power is the representative factor in making the 
best exercise performance, and thereby is a significant 
factor in the ability to do a given amount of work as 
quickly as possible40. The ability to combine speed 
and strength, includes the factors of understanding the 
influences related to strength and speed. The lifting 
speed is slower at the higher loads and faster at the 
lower loads41. Therefore, performing the same intensity 
quickly can be said to show a high power42.

In this study, the iEMG values in the golf swing 

were lower for the participants in the stocking wear. The 
use of less power at the same load has the potential to 
produce a higher power42. 

In the golf swing operation, the impact of the golf 
swing is exerted significantly on the backswing, and 
the explosive force is exerted on the follow swing. In 
this study, the Electromyogram values were lower in the 
tibialis anterior, gastrocnemius, and noted in the soleus 
when wearing the functional pressure apparel.

This is due to the fact that the SSC (Stretch-shorting 
cycle) action, which is a phenomenon followed by an 
afferent contraction, is applied to the athletic ability 
immediately after a passive stocking wear is performed43.

In addition, the taping treatment has been reported 
to reduce the muscle contraction caused by the intrinsic 
receptor, thereby lowering the muscle activity and44, 
enabling the efficient operation at the same intensity, 
thereby improving the participant’s golf performance45. 
This result supports the result that the application of the 
functional pressure garment with the taping technique of 
this study, decreases the muscle activity in the standing 
position and the golf swing.

 ConCLusIon 

The purpose of this study is to verify the 
effectiveness of the functional pressure garment applying 
taping technique. To evaluate the effectiveness of the 
functional pressure clothing, the measurement sites 
were the gastrocnemius, soleus, and tibialis anterior, 
and subjects were selected as 8 KLPGA tour players. 
An Electromyogram was measured to calculate the 
Maximum voluntary isometric contraction value of the 
dorsal flexion and plantar flexion. In order to measure 
the balance ability, the two methods of the postural 
cloaking according to posture were performed and the 
Electromyogram was also subsequently measured. The 
measurement time was 5 seconds, and the order of 
measurement was randomly crossed to eliminate the 
training effect. The measured data were verified with the 
corresponding sample T-test. The experimental results 
are as follows.

First, the Maximum Voluntary Isometric Contraction 
muscle activity was higher in the use of the functional 
pressure garment wearing conditions, depending on 
whether or not the functional pressure garment was 
worn.
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Second, the muscle activity of the unstressed 
cloak in the two conditions according to the presence 
or absence of the functional pressure garment, was 
considered lower in the condition of the functional cloak 
clothing in both conditions.

Third, the muscle swing activity of golf clubs was 
lower than that of the functional pressure clothing.

As a result, the wearing of the functional pressure 
clothes increased the maximum muscle strength, and 
showed the same strength of the standing arm due to the 
increased muscle strength, and less muscle force than the 
golf swing, resulting in a noted lower muscle activity. It 
is considered that in this case, it is confirmed that the 
wearing of pressure clothing in the golf game will help 
improve the performance.
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ABstRACt

The purpose of this study is to compare and analyze the degree of muscle activity according to the width of 
the stance. This study will select 8 male students in their twenties who have a weight training course and 
who have had no physical disease in more than 3 years. The squat movement behavior will be measured at 
the subject’s 80% 0RM weight and will measure the MVIC with isometric contraction for 5 seconds on the 
conditional stance. First, the muscle activity of the rectus femoris, vastus medialis, and vastus intermedius 
tended to be higher in the order of narrow stance - standard stance - wide stance. Second, muscle activity 
of biceps femoris, gastrocnemius, and soleus tend to increase in the order of wide stance - standard stance 
- narrow stance. The wider the stance, the greater the stability, the less the legs are used, the more the hips 
are used.

Keywords: iEMG; Isometric Squat; Knee Joint; Stance; Thigh; Calf.

BACKGRounD

Resistance exercise stimulates skeletal muscles and 
nerve roots and has various positive effect on the body1. 
Resistance exercises are also being carried out in various 
ways to improve health care and performance, and to 
prevent injuries. Resistance exercise has a positive 
effect on improvement of muscular strength, muscular 
strength, muscular endurance, muscular strength, etc2, 3.

The lower body exercises of resistance training most 
often used are calf raises, leg adductions, leg presses,and 
squats, but the most typical exercise is the squat4. A 
squat is a closed kinetic chain movement that efficiently 
stimulates the articular structures or specific mechanical 
receptors around the joints. By comparison, open chain 
movements increase joint stability and consistency and 
create load axes during weight bearing. Since most 
of the closed kinetic chain exercise is performed in 
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the weight-bearing posture, it promotes cooperative 
contraction of the main and antagonistic muscles and 
promotes dynamic stability 5. The squat is more likely 
to cause injury, such as lower back and knee injury 6. 
The squat simultaneously involves the movement of the 
ankle joint, the knee joint, and the hip joint 7, 8.

It also provides functional training effects through 
co-contraction of muscles around the joints 9. Movement 
and posture control of the extremities, and pelvis and 
core stability are well represented in the squat movement 
pattern9. Therefore, symmetrical functional movement 
and stability of the hip joint, knee joint, and ankle joint 
can be used for testing 10. However, resistance exercise 
has the disadvantage of difficulty in maintaining correct 
posture when exercising3, and injuries due to unstable 
posture during the squat operation are reported 11. 

Patellofemoral pain syndrome occurs in 10-19% 
of athletes, and may also occur when squatting12. If the 
disease develops into a chronic disease, such as arthritis, 
it is difficult to cure, so it is important for patients to 
manage their own disease well 13. The ratio of the 
vastus medialis muscle to the vastus lateralis muscle in 
normal subjects is generally reported as about 1: 1 14, but 
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various results have been reported in patients with knee 
fulminating pain syndrome.

Power reported 0.54 and 0.85 in the study of the 
ratio of the vastus medialis muscle (VMO / VL) to the 
vastus lateralis muscle in the patients with knee femur 
pain syndrome and in the normal group15. Fry et al. 
studied the difference between knee joint torque and hip 
joint torque according to the knee position during the 
squat16. As a result, in the unrestricted squat, knee joint 
torque was greater than hip joint torque. In the restricted 
squat, hip joint torque was greater than knee joint torque. 
Also, in this experiment, it was found that trunk flexion 
occurred more frequently in the posture in which the 
knee did not come out in front of the toe than the posture 
in which the knee was in front of the toe, and it was 
found that the possibility of injury due to placing a lot of 
stress on the lumbar vertebrae was high. EMG is used to 
measure muscle mobilization and activity17, anatomical 
movements and time relationships, force generation and 
muscle fatigue18. However, there are few studies on the 
analysis of the trunk and leg muscles according to the 
knee position during the squat, and more detailed EMG 
analysis is needed.

There is a difference in exercise performance 
according to the angle of the knee during the squat 
exercise19. In the resistance exercise, the method of 
contraction is divided into concentric contraction, 
eccentric contraction, and isometric contraction. Among 
them, isometric contraction is used in the training field 
because there is no movement of the joint, and the 
muscular force is exerted at a certain angle3. The purpose 
of this study is to investigate the difference in muscle 
activity of the rectus femoris, vastus lateralis, vastus 
medialis, biceps femoris, gastrocnemius, and tibialis 
anterior according to the stance width with 75% 1RM 
load.

MetHoD

Subjects 

This study selected eight male students in their 
20s who had no physical orthopedic disease and had 
more than three years of weight training experience. 
Subjects were selected among those who signed the 
agreement in which the purpose and academic benefits 
of the study were explained. The physical characteristics 
of the subjects(n=8) are shown age(yr) 27.25±2.49,  
height(cm) 176.88±2.03,  weight(kg)176.88±2.03 and 

Work out career(yr) 3.19±0.92.

Study design

In this study, squat stance was performed using 
narrow squat (toe angle 15 °), standard squat (toe angle 
30 °), wide squat (toe angle 40 °), and knee angle at 80°. 
Subjects were randomly selected for each experiment.

The squat movement was set to 75% 1RM of the 
subject’s, and the isometric contraction was measured 
for 5 seconds on the conditional stance20. Subjects 
performed only one isometric squat in each experiment. 
Experiments were conducted at intervals of one week. 
Data were processed by the SPSS (ver 22.0) statistical 
program. All variables were calculated as mean and 
standard deviation. A statistical significance level of α = 
.05 was used to analyze the difference of iEMG between 
muscles during isometric squatting according to the 
width of the three stances, using the repaired one-way 
ANOVA.

1RM measurement and isometric squat method

In this study, 1RM was measured by 1RM direct 
measurement method based on NSCA21. The squat 
1RM measurement was measured based on a standard 
squat. The isometric squat method was of 3 kinds, 
determined by the width of the stance. The narrow squat 
had narrowed the width of the feet from the shoulder 
width to the width of the sole, and the angle of the foot 
was 15 degrees. In the standard squat, the shoulder width 
of both feet, and the foot angle was 30 degrees. In the 
wide squat, the distance between the inside edges of the 
feet was equal to the width of the shoulders, and the foot 
angle was set at 40 degrees. Three squats were performed 
isometrically for 5 seconds. The squat posture according 
to the condition is shown in Figure 1.

Figure 1. Knee Angle of squat
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EMG measurement

Muscle activity was measured using a surface 
electromyography machine (WEMG-8). The hair on the 
electrode attachment site was shaved, and the surface 
electrode was attached after alcohol disinfection. Two 
surface electrodes were attached to each 1cm apart 
from the insertion site of the nearest internal electrode. 
In addition, the wire connecting the electrode and the 
electromyogram was fixed with tape to prevent noise 
from occurring during measurement.

The measurement sites were the vastus medialis, 
vastus lateralis, rectus femoris, biceps femoris long 
head, gastrocnemius medial head, and tibialis anterior. 
The location of the surface electrode attachment for each 
muscle was the midpoint between the proximal muscle 

and the knee bone in the lower frontal biceps in the 
femur, or in the muscle. At each surface, the attachment 
position of each muscle rectus femoris is the midpoint 
between the anterior inferior iliac spine (AIIS) and the 
patella. The vastus medialis is located up to four fingers 
above the medial patella, and the vastus lateralis is 
located up to five fingers above the lateral patella. The 
biceps femoris long head is the central part between the 
ischial tuberosity and the fibula head. Gastrocnemius is 
the point where four fingers descend from the inside of 
the popliteal crease down the calf. Tibialis anterior is 
the point where the four fingers descend from the tibial 
tuberosity in the direction of the lower back, leaving 
two fingers outward22. The surface area of the muscle is 
shown in Figure 2.

Vastus medialis Vastus lateralis Biceps femoris long head

Rectus femoris Gastrocnemius medial head Tibialis anterior
Figure 2. Position of surface electrode Attachment by Muscle

ResuLts

iEMG difference of thigh during squat exercise 
according to stance width 

table 1 and table 2 show the repeated one-way 
ANOVA analysis and standard deviations for the iEMG 
difference of the thigh muscles during the 75% 1RM 
isometric squat exercise according to the stance width.
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table 2. Repeated one-way AnoVA analysis for the ieMG difference of the thigh muscles during the 80% 
1RM isometric squat exercise according to the stance width

Muscle Group source ss df Ms F p

Vastus lateralis
Treatment 708.606 2 354.303 4.636 .029

Error 14 76.428

Vastus Medialis Treatment 404.402 2 202.201 11.700 .001

Error 241.958 14 17.283

Hamstring
Treatment 27.136 2 13.568 7.456 .006

Error 25.478 14 1.820

Rectus femoris
Treatment 4002.583 2 2001.292 36.549 .000

Error 766.583 14 54.756

table 2. standard deviations for the ieMG difference of the thigh muscles during the 75% 1RM isometric 
squat exercise according to the stance width                                                                 (μV) 

narrow stance standard stance Wide stance Contrast

Valstus lateralis 192.20±10.50 180.79±7.89 180.56±9.92 ①>②**=③

Valstus Medialis 97.63±7.16 89.14±1.60 88.71±1.44 ①>②*=③**

Hamstring 22.63±1.66 23.20±1.67 25.11±0.75
①<③**

①=②

②<③*

Rectus femoris 194.29±7.15 182.91±8.87 163.04±4.89
①>②**

①>③***

②>③**

M±SD *p<.05, **p<.01,***p<.001

In the muscle activity of the vastus medialis 
according to the stance width, there was a significant 
difference between the narrow stance and the standard 
stance, and there was no difference between the narrow 
stance and the wide S stance, standard stance and wide 
stance.

In the muscle activity of the vastus lateralis 
according to the stance width, there was a significant 
difference between the narrow stance and the standard 
stance, the narrow stance and the wide stance. There was 
no difference between the standard stance and the wide 
stance.

In the muscle activity of the biceps femoris 
long head according to the stance width, there was a 
significant difference between the narrow stance and the 

wide stance, the standard stance and the wide stance, and 
there was no difference between the narrow stance and 
the standard stance.

In the muscle activity of the rectus femoris according 
to the stance width, there was a significant difference 
between the narrow stance and the wide stance, the 
narrow stance and, the standard stance and the wide 
stance

iEMG difference of calf during squat exercise 
according to stance width 

table 3 and table 4 show the repeated one-way 
ANOVA analysis and standard deviations for the iEMG 
difference of the calf muscles during the 75% 1RM 
isometric squat exercise according to the stance width.
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table 3. Repeated one-way AnoVA analysis for the ieMG difference of the calf muscles during the 80% 
1RM isometric squat exercise according to the stance width

Muscle Group Source SS df MS F p

Gastrocnemius
Medial head

Treatment 68.868 2 34.434 14.020 .000

Error 34.386 14 2.456

Tibaialis anterior
Treatment 2355.486 2 1177.743 23.777 .000

Error 708.354 14 50.597

table 4. standard deviations for the ieMG difference of the thigh muscles during the 80% 1RM 
isometric squat exercise according to the stance width(μV)

narrow stance standard stance Wide 
stance contrast

Gastrocnemius
Medial head

24.66±1.93 23.36±0.83 20.60±2.65
①>③**
①>②*
②>③*

Tibaialis anterior 185.18±8.40 174.91±9.44 161.00±8.59
①>②***
①>③**
②>③* 

M±SD *p<.05, **p<.01,***p<.001 

In the muscle activity of the gastrocnemius medial 
head muscle according to the stance width, there was 
a significant difference between the narrow stance and 
the standard stance, the narrow stance and the standard 
stance, the narrow stance and the wide stance.

In the muscle activity of the tibialis anterior muscle 
according to the stance width, there was a significant 
difference between the narrow stance and the standard 
stance, the narrow stance and the standard stance, the 
narrow stance and the wide stance.

DIsCussIon

The squat has a closed kinetic chain that supports 
the body weight and can be functionally moved, and it is 
known to perform simultaneously with the flexion of the 
hip joint and knee joint, and the dorsi flexion of the ankle 
joint23. It is known as exercise and has the advantage of 
being able to be performed with various forms and high 
loads24. However, there is a disadvantage in that it is 
difficult to perform3, and if it is done in a wrong posture, 
it can cause lumbar and knee injuries24, and injuries due 
to unstable posture are reported11.

Therefore, this study was carried out to investigate 
the effects of the stance width on the iEMG of the 

femoral and lower leg muscles during squatting at 80 
degrees of the knee joint. The angle of the knee was 80 
degrees. The angle along the stance was 15 degrees in 
the low stance, 30 degrees in the standard stance, and 40 
degrees in the wide stance. The width of the stance was 
less than the width of the foot in the shoulder area, and 
the width of the shoulders in the standard squats, and the 
width of the shoulders in the wide squats is equivalent to 
the width of the feet.

Resistance exercise intensity for maximum strength 
improvement is more than 85% 1RM. The intensity of 
resistive exercise for improving muscle hypertrophy is 
75% 1RM ~ 80% 1RM. Resistance exercise strength 
for muscle endurance improvement is less than 65% 
1RM21. Also, isometric exercise requires training from 
various angles25. This study analyzed electromyopram 
responses of lower limbs when isometric squat was 
performed with 75% 1RM. In the isometric squat of the 
75% 1RM, the number of repetition times per knee angle 
was 50 to 60 in the half squat, 8 in the standard squat, 
and 6 in the full squat19. These results show that there 
is a difference in muscle strength according to the knee 
angle. The purpose of this study was to compare the 
performance of the lower limb muscles by applying an 
isometric squat with a constant knee angle of 80 degrees.
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In this study, the widening of the stance was shown 
to have a tendency to decrease the activity of the rectus 
femoris, vastus lateralis, vastus medialis. The decrease 
in integral EMG indicates less mobilization of muscle 
fibers17, and a squat with hip joint adduction increases 
overall activity of the quadriceps muscle26. When the 
stance width increased the anatomical position of the 
quadriceps muscle, the moment arm between the knee 
and the center of gravity decreased in the sagittal plane, 
suggesting that quadriceps muscle activity decreased. 
As the stance and the anterior tibialis stance were 
widened, the decrease of muscle activity was decreased. 
As the external moment arm decreased and the knee 
was relatively backward to the back of the foot, the 
compensatory action decreased, and the bending angle 
of the foot increased. It seems that the activity of calf 
muscles has decreased. As the gastrocnemius and the 
anterior tibialis stance were widened, muscle activity 
was decreased. As the external moment arm decreased 
and the knee was relatively backward to the back of the 
foot, the compensatory action decreased, and the dorsi 
flexion angle of the foot increased. It seems that the 
activity of the anterior tibialis and the gastrocnemius has 
decreased27.

On the contrary, in the narrow stance, the activity 
of the rectus femoris, vastus medialis, vastus lateralis, 
gastrocnemius and the anterior tibial muscle increased. 
Movement of the hip joint adduction increased the 
activity of the vastus medialis28. The movement of the 
abduction of the hip joints increased the activity of the 
vastus medialis29. The vastus lateralis showed the highest 
activity with the femoral rectus in all stances. The results 
of this study are consistent with those of previous studies 
that width of stance did not have a significantly change 
the ratio of the vastus lateralis to the vastus medialis 
in the squat with the hip joint abduction30. The vastus 
medialis is in contact with the adductor magnus at the 
origin. Knee joint motion in the adduced form of the 
femur increases contraction of the vastus medialis31. 
The abduction of the hip joints affect the origin and the 
distance of the broad muscles of the vastus medialis 
and the vastus lateralis, and the pulled vastus lateralis 
contract. The vastus medialis have to be pulled against 
the contracted state of the vastus lateralis, One will 
use more than when one does not contract32. A narrow 
stance squat has a greater stance than a wide stance 
squat, resulting in increased tension on the femoral 
extensor muscles as the knee is closer to the center line 

of the body from the frontal plane, resulting in increased 
muscle contraction27. By reducing the angle of the ankle, 
the activity of the tibialis anterior would be increased33, 
and the use of the gastrocnemius muscles would be 
increased because the force needed to lift the weight up 
in the isometric contraction state should be exerted. The 
biceps femoris tended to increase as the stance widened.

Delavier said that if the stand-width is larger, 
biceps femoris, gluteus muscle, and adductor muscle 
are more numerous than those of the rectus femoris, 
vastus medialis, and vastus lateralis34. During isometric 
contraction in the squat lowering position, the extension 
torque of the hip joint was generated by the gluteus and 
biceps femoris, and the biceps femoris muscular activity 
increased, and the quadriceps muscle was less loaded35,27.

ConCLusIon 

When the isometric squat was performed for 5 
seconds at 75% 1RM, the EMG responses of the femoral 
and lower legs muscles were analyzed and the following 
results were obtained.

First, the muscle activity of the rectus femoris, 
vastus medialis, and vastus intermedius tended to be 
higher in the order of narrow stance - standard stance - 
wide stance. Second, muscle activity of biceps femoris, 
gastrocnemius, and soleus tend to increase in the order of 
wide stance - standard stance - narrow stance. Therefore, 
it is considered that as squat stability increases, more 
effective muscle strength is exerted
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The purpose of this study is to provide strategies for vitalizing marine sports by analyzing the lifestyles of 
marine-sports participants on Korea’s western coast. As the subjects of this study, people who regularly 
participate in marine sports on Korea’s west coast were selected. As a tool to answer the questions, 
questionnaires were used. The items of questionnaires with well-established validity and reliability 
in previous domestic and foreign studies were adapted for this study. As an exploratory factor analysis, 
principal component analysis using Varimax rotation was conducted, and a correlation matrix was also 
used. Findings from the study are as follows. First, the subfactors of marine-sports participants are terms of 
whether they were sports-oriented, trend-oriented, nihilistic, achievement-oriented, health-caring, or life-
conscious, showed positive correlations with participation satisfaction, a subfactor of satisfaction. Second, all 
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a positive effect on revisit intention, but the life-conscious type had a negative effect on revisit intention. 
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BACKGRounD 

By the 21st century, the importance of marine 
sports around oceans and coasts has been highlighted 
as the demand for marine sports has increased. Marine 
sports are developed from static tourism, in which 
one just sightsees at the ocean to combine spectator 
sports with tourism. The three sides of Korea that have 
conditions favorable to marine sports are seacoasts, 
and about 30% of the whole population lives in coastal 
areas. In addition, 12,000 km of coastline, Rias coasts, 
and approximately 360 beach resorts are conducive to 
marine sports. The west coast as the hub of East Asia 
has attracted much attention, since it borders on China. 

Its temperature range is not extreme, because of the 
oceanic climate, and the only marine national park is 
located there. About 434 small and big islands serve as 
beautiful marine resources. The Geonggi, Nangyang, 
and Asan bays are geographically developed, and there 
are relatively large peninsulas between the bays: Tae-an, 
Byeonsan, Hwanwon, etc1. In addition, about 110 beach 
resorts are also located on the west coast, so a lot of 
tourists visit and enjoy them. However, they usually go 
for a swim in the sea only in the summer, and large tidal 
intervals as well as poor transparency of water make 
them somewhat unsuitable for various marine sports, 
including sports diving. Therefore, preliminary studies 
on current marine sports are primarily limited to the south 
coastal areas. Now, a strategy to promote marine sports 
around the west coastal areas is thought to be required. 
Since the effective value of marine sports is associated 
with various disciplines, including leisure studies, local 
development, and marine tourism development, a variety 
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of studies have been conducted from multilateral sides2, 
though there are few studies connecting marine sports 
with lifestyles. In this respect, a comprehensive study 
to seek out a strategy to promote marine sports through 
lifestyles describing essential human behaviors may be 
very useful in terms of both scholarship and practice

People have their own lifestyles. Lifestyle refers 
to a distinctive mode of living that is commonly shared 
by an entire society or certain members of a society 
to distinguish themselves from others. In terms of the 
structural aspects of life, lifestyle is a composite of life 
consciousness, life behavior, values, and attitudes that can 
be investigated and analyzed across various levels from 
individuals to society as a whole. As a system, a lifestyle 
tends to change or maintain itself by adapting to the 
changes in the living environment based on the analysis 
of life-related purchase and ownership, time allocation, 
and usage of living space3, 4. Studies on lifestyle, an 
important social indicator describing essential human 
behaviors, had examined social tendencies, but now are 
primarily focused on the segmentation of markets and 
issues about consumers. 

The needs and desires of the subjects differ 
according to their lifestyles. Different lifestyles have 
different satisfaction levels for programs, facilities, 
etc4, 5. Accordingly6, studied the satisfaction and post-
visit behaviors of marine-sports users, and 5 studied 
how user satisfaction is influenced by the lifestyles of 
users and the functions of marine sports advanced base. 
They suggest that when lifestyles of users are minutely 
checked in planning effective ways to activate marine 
sports, and customized services fully reflecting their 
needs and preference are provided, better satisfaction 
and positive selected behaviors can be expected. It is 
necessary to examine lifestyles of marine-sports users in 
order to acquire information useful for setting directions 
for activating marine sports. Therefore, the purpose of 
this study is to provide such strategies by analyzing 
the lifestyles of marine-sports participants on Korea’s 
western coast. To this end, specific questions are as 
follows: First, does the lifestyle have correlations with 
the satisfaction and selected behaviors? Second, what 
effect does the lifestyle have on satisfaction? Third, what 
effect does the lifestyle have on the selected behaviors?

ReseARCH MetHoD

  Subjects

As the subjects of this study, people who regularly 
participate in marine sports on Korea’s west coast were 
selected. The final number used in this study is 232, 
and their demographic characteristics are as follows: 
gender,  males (n = 55, 67.7%), females (n = 75, 32.3%); 
age,  under 20s (n = 55, 23.6%), 30s (n = 68, 29.2%), 
40s (n = 67, 29.0%) and 50s (n = 42, 18.2%); marital 
status,  married  (n = 134, 57.6%) and unmarried (n = 98, 
42.4%); and career,  profession/management  (n = 45, 
9.3%), office work  (n = 73, 31.6%), self-employment  (n 
= 53, 22.7%) and others  (n = 61, 26.4%).

Tools

As a tool to answer the questions, questionnaires were 
used. The items of questionnaires with well-established 
validity and reliability in previous domestic and foreign 
studies were adapted to this study. The questionnaires 
used by Plummer 7, Lee 8, and Bang 9 were used in this 
study to categorize the subjects’ lifestyles. Lifestyle was 
categorized into nine subfactors or types; sports-oriented, 
trend-oriented, nihilistic, achievement-oriented, self-
assured, I-am-me, health-caring, life-conscious, and 
safety-oriented. According to the exploratory factor 
analysis of lifestyle, its explanatory power was about 
62.5% of the total variance. The KMO measure of 
sampling adequacy was .892 with p < .001, showing that 
the data are suitable for factor analysis. Computing the 
reliability of the subfactors of lifestyle, we found that 
sports-oriented type is .859, trend-oriented type .866, 
nihilistic type .857, achievement-oriented type .861, 
self-assured type .863, I-am-me type .889, health-caring 
type .863, life-conscious type .865, and safety-oriented 
type .860. 

The subjects’ satisfaction was measured with the 
questionnaires used by Yoon 10 and Ji, Lee, & Bae 5 which 
were based on the Leisure Satisfaction Scale developed 
by Beard & Ragheb 11. Satisfaction was classified into 
two subfactors: participation satisfaction and facility 
satisfaction. Exploratory factor analysis of satisfaction 
showed that its explanatory power is about 60.6% of the 
total variance. The KMO measure of sampling adequacy 
was .753 with p < .001, showing that the data are suitable 
for factor analysis. Computing the reliability of the sub-
factors showed that participation satisfaction is .870 and 
facility satisfaction is .888.  
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To measure the subjects’ selected behavior, we used 
the questionnaire used by Kim 12, Hong 13 , and Ji & Lee 
6 , which was based on the consumer decision-making 
process proposed by Engle & Blackwell 14. Selected 
behavior was classified into two subfactors: revisit 
intention and recommendation intention. Exploratory 
factor analysis of selected behavior showed that its 
explanatory power is about 54.2% of the total variance. 
The KMO measure of sampling adequacy was .835 
with p < .001, indicating that the data are suitable for 
factor analysis. The reliability of the subfactors of 
selected behavior was .862 for revisit intention and 
.868 for recommendation intention. As an exploratory 
factor analysis, the principal component analysis using 
Varimax rotation was conducted, and a correlation 
matrix was also used. The reliability was analyzed by 
using Cronbach’s α. The questionnaires used 5-point 
Liker scale ranging from ‘strongly agree (5)’ to ‘strongly 
disagree (1).’

Procedure 

In order to seek out activation strategies for marine 
sports according to lifestyles, we directly visited some 
places in which marines sports activities were conducted 
on Korea’s west coast (Tae-an, Daecheon, Gunsan, 
Muan, etc.). People who participated in marine sports 
were asked to complete questionnaires, which were 
then distributed to those who agreed to participate in 
the study, and notable points in responding to the items, 

goals, and contents of questions were explained to them. 
Their responses to the questionnaires were given through 
self-administration, and completed questionnaires were 
immediately returned.

Data Processing

For the data processing, descriptive statistical, 
factor, and reliability analyses were conducted by 
using the SPSS 21.0 program, depending on the goals 
of the study. In addition, a correlation analysis between 
lifestyle types and the satisfaction and selected behaviors 
was conducted, and a multiple regression analysis on 
effects of lifestyle types on the satisfaction and selected 
behaviors was also implemented

ResuLts

Correlations between Lifestyles and Satisfaction 
and Selected Behaviors

As shown in table 1, subvariables of lifestyles of 
marine-sports participants had statistically significant 
positive correlations with participation satisfaction, a 
subvariable of satisfaction, but the self-certainty type 
had no statistically significant correlations with it. In 
addition, all subvariables of lifestyles had statistically 
significant positive correlations with those of selected 
behaviors

table 1. Correlations between Lifestyles and satisfaction and selected Behaviors

A B C D e F G H I J K L M

A -

B .383*** -

C .627*** .437*** -

D .633*** .376*** .645*** -

E .544*** .338*** .622*** .540*** -

F .204** .023 .239*** .181** .149* -

G .505*** .393*** .616*** .520*** .447*** .254*** -

H .544*** .327*** .637*** .568*** .473*** .207** .435*** -

I .593*** .417*** .654*** .541*** .540*** .268*** .598*** .484*** -

J .295*** .705*** .337*** .293*** .286*** .028 .248*** .194** .311*** -

K .298*** .206** .254*** .178** .285*** .054 .062* .197** .198** .259*** -

L .506*** .335*** .700*** .490*** .481*** .481*** .666*** .380*** .578*** .365*** .149* -

M .335*** .760*** .760*** .289*** .266*** .266*** .313*** .260*** .332*** .702*** .213*** .437*** -

*p<.05, **p<.01,***p<.001
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Effects of Lifestyles on Participation Satisfaction

The results of a regression analysis as shown in 
table 2 show that lifestyles have statistically significant 
effects on participation satisfaction  (F=25.634, p<.001). 

The whole explanatory power for this is about 51.0% 
(R2=.510) of all variables. An examination of Beta 
values, relative influence of lifestyles on participation 
satisfaction, shows that trend type (β=.692, p<.001) has 
a statistically significant positive influence on it.

table 2. effects of Lifestyles on Participation satisfaction

B se Beta t F R2

constant .972 .289 3.366***

25.634***

25.634***

25.634***

25.634***

25.634***

25.634***

25.634***

25.634***

25.634***

25.634***

.510

.510

.510

.510

.510

.510

.510

.510

.510

.510

Sports type .023 .068 .023 .355

Trend type .740 .059 .692 12.572***

Nihilism type .091 .100 .075 .914

Achievement type .038 .065 .040 .583

Self-certainty type .060 .071 .054 .855

Individuality type -.009 .045 -.010 -.191

Health-care type -.090 .068 -.086 -1.324

Life-care type -.109 .064 -.109 -1.702

Safety type .017 .075 .016 .223

***p<.001

Effects of Lifestyles on Facility Satisfaction

The results of a regression analysis as shown in table 
3 show that lifestyles have statistically significant effects 
on facility satisfaction  (F=4.671, p<.001). The whole 
explanatory power for this is about 15.9% (R2=.159) of 

all variables. An examination of Beta values, relative 
influence of lifestyles on facility satisfaction, shows that 
sports type (β=.239, p<.01), health-care type (β=.208, 
p<.05), and self-certainty type (β=.171, p<.05) have 
statistically significant positive influence on it.

table 3. effects of Lifestyles on facility satisfaction

B SE Beta t F R2

constant 1.608 .500 3.214**

4.671***

4.671***

4.671***

4.671***

4.671***

4.671***

4.671***

4.671***

4.671***

4.671***

.159

.159

.159

.159

.159

.159

.159

.159

.159

.159

Sports type .310 .118 .239 2.639**

Trend type .131 .102 .092 1.279

Nihilism type .224 .173 .139 1.298

Achievement type -.105 .112 -.085 -.937

Self-certainty type .251 .122 .171 2.051*

Individuality type -.118 .077 -.100 -1.522

Health-care type .289 .118 .208 2.455*

Life-care type .019 .111 .015 .176

Safety type .036 .130 .025 .276

***p<.001, **p<.01, *p<.05
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Effects of Lifestyles on Revision Intention

The results of a regression analysis as shown in 
table 4 show that lifestyles have statistically significant 
effects on revisit intention  (F=25.634, p<.001). The 
whole explanatory power for this is about 59.9% (R2=.599) 

of all variables. An examination of Beta values, relative 
influence of lifestyles on revisit intention, shows that the 
nihilist type (β=.491, p<.001) and health-care type (β = 
.358, p < .001) have a statistically significant positive 
influence on it, but life-care type (β=-.157, p<.001) has a 
statistically significant negative influence on it

table 4. effects of Lifestyles on Revisit intention

B se Beta t F R2

constant .747 .222 3.365***

36.841***

36.841***

36.841***

36.841***

36.841***

36.841***

36.841***

36.841***

36.841***

36.841***

.599

.599

.599

.599

.599

.599

.599

.599

.599

.599

Sports type .045 .052 .054 .585

Trend type -.033 .045 -.036 -.730

Nihilism type .510 .077 .491 6.650***

Achievement type -.006 .050 -.008 -.126

Self-certainty type .026 .054 .027 .477

Individuality type -.016 .034 -.021 -.458

Health-care type .320 .052 .358 6.120***

Life-care type -.133 .049 -.157 -2.710**

Safety type .089 .058 .097 1.538

***p<.001, **p<.01

Effects of Lifestyles on recommendation Intention

The results of a regression analysis as shown in 
table 5 show that lifestyles have statistically significant 
effects on recommendation intention  (F = 34.185, p < 
.001). The whole explanatory power for this is about 

58.1%  (R2 = .581) of all variables. An examination 
of Beta values, relative influence of lifestyles on 
recommendation intention, shows that trend type (β = 
.751, p < .001)   has a statistically significant positive 
influence on it.

table 5. effects of Lifestyles on recommendation intention

B se Beta t F R2

constant .737 .262 2.818**

34.185***

34.185***

34.185***

34.185***

34.185***

34.185***

34.185***

34.185***

34.185***

34.185***

.581

.581

.581

.581

.581

.581

.581

.581

.581

.581

Sports type .075 .061 .078 1.223

Trend type .078 .053 .751 14.752***

Nihilism type -.027 .090 -.023 .761

Achievement type -.030 .059 -.032 .614

Self-certainty type -.004 .064 -.003 .955

Individuality type .012 .040 .014 .760

Health-care type .009 .062 .009 .883

Life-care type .002 .058 .002 .977

Safety type -.003 .068 -.003 .961

 ***p<.001, **p<.01
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DIsCussIon

The trend type of lifestyle affects participation 
satisfaction, but the sports and self-assurance types 
influence the facility satisfaction. 

Kim & Lee 14, in their study that analyzed the 
relationship between lifestyles and participation 
satisfaction, noted that lifestyles have significant effects 
on participation satisfaction and entire satisfaction, and 
that lifestyles of participants also have significant effects 
on revisit and recommendation intentions, supporting 
the findings of this study. Jeong & Won 15 verified that 
lifestyles have significant effects on leisure satisfaction, 
by analyzing the relationship between lifestyles and 
satisfaction. Ji & Lee 6 mentioned that trend pursuit 
has positive effects on use and facility satisfaction, 
whereas self-assurance has a positive effect only on use 
satisfaction, by analyzing effects of marine-sports users’ 
lifestyles on use satisfaction, according to the functions 
of various advanced bases. Park 16 suggested that 
lifestyles of sports-tour package users influence purchase 
satisfaction with the package. Kim 17, in his study on 
the relationship between lifestyles and nationality, 
noted that complaints can be resolved by actively use 
service satisfaction suitable for customers’ lifestyles 
and reflecting it on management, for satisfaction of 
customers. 

From the effects of lifestyles on selected behaviors, 
it can be found that the nihilism, health-care, and 
trend types influence revisit and recommendation 
intention, although life-care type negatively influences 
them, probably because marine-sports participants are 
immersed in individual leisure. In the same vein, the study 
of Lim & Seo18 indicated that characteristics of lifestyles 
have some effects on consumers’ behaviors. Park & Seo 
19 noted that characteristics of lifestyles and customers’ 
service satisfaction in sports centers influence their 
repurchase possibility and intention. Park 20 remarked 
that repurchase and recommendation intention can 
differ significantly depending on consumers’ lifestyles. 
Oh & Rho 21 suggested that lifestyles have significant 
effects on repurchase and recommendation intention, 
by analyzing behaviors after purchase, according to 
consumers’ lifestyles. 

Jo 22, in his study, argued that sports satisfaction 
is an antecedent and important variable of revisiting 
intention. Seo & Jo 23 argued that the higher the 

satisfaction of customers who use public physical 
facilities, the stronger the revisit intention. Jo & Kim 
24, in their study on Taekwondo trainees, found that the 
higher the satisfaction of customers, the better their 
recommendation to acquaintances. In addition, Moon 25 
argued that service quality of marine-sports centers has 
a significant effect on customer satisfaction, revisit, and 
recommendation intention. 

Marine-sports participants have different lifestyles, 
and there may be differences in the ways that they 
participate in and enjoy marine sports, depending on 
their lifestyles. 

Likewise, such differences may differentiate the 
satisfaction felt by marine-sports participants. Since 
it is actually difficult to investigate the characteristics 
of lifestyles of each marine-sports participant, use of 
services and marketing strategies are required to increase 
the satisfaction of marine-sports participants, according 
to lifestyle types, which were already studied. There are 
also many preliminary studies reporting that satisfaction 
encourages revisit and recommendation intention, and 
it can be found that the characteristics of lifestyles of 
marine-sports participants lead to selected behaviors 
as mediated by satisfaction. Thus, delivery of various 
services and establishment of marketing strategies, 
which can increase the satisfaction with marine sports, 
are thought to be necessary in order to vitalize marine 
sports

 ConCLusIon 

This study was conducted to explore the strategies 
for revitalizing marine sports according to the lifestyles 
of marine-sports participants. Findings from the study 
are as follows. 

First, the subfactors of marine-sports participants 
showed positive correlations with participation 
satisfaction, a subfactor of satisfaction. Second, all 
the subfactors of marine-sports participants’ lifestyle 
showed a positive correlation with all the subfactors 
of selected behavior. Third, among the subfactors of 
marine-sports participants’ lifestyles, the trend-oriented 
type had a positive effect on participation satisfaction, 
and the sports-oriented, self-assured t, and health-caring 
types had positive effects on facility satisfaction. Fourth, 
the nihilistic and health-caring types had a positive 
effect on revisit intention, but the life-conscious type 
had a negative effect on revisit intention. Fifth, the trend-
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oriented type had a positive effect on recommendation 
intention.

In conclusion, participation satisfaction or facility 
satisfaction differs depending on the type of lifestyle. 
Selected behavior also differs according to lifestyle. 
Participants in marine sports want to enjoy high-quality 
marine sports, and their satisfaction by such experiences 
will lead to selected behavior. However, each participant’s 
lifestyle is different. In order to vitalize marine sports, 
it is necessary to classify participants according to their 
lifestyles and provide not only diverse services that 
match the lifestyles, but also improved facilities and 
marketing.
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ABstRACt 

The purpose of this study was to investigate the effects of regular physical activity on industrial workers 
for one year and then to examine the influence on metabolic syndrome, sleep, and stress. The study subjects 
were 231 workers at Company H who were classified into three groups: no exercise, exercise once or twice a 
week, and exercise more than three times a week. Blood tests, sleep quality, and stress scores were examined 
before and after the study. Statistical analysis was performed using two-way repeated-measures ANOVA to 
determine if there were differences between groups and times, and when there was a significant difference, 
posttest was performed using Scheffe’s test (p < .05). There were no statistically significant changes in blood 
pressure, blood glucose, or triglycerides after 12 months of regular physical activity. However, when changes 
were observed between groups, the waist circumference decreased significantly in the group with regular 
physical activity compared with the group without exercise (p = .004), and HDL cholesterol was significantly 
higher (p = .004). Regular physical activity, sleep quality, and stress scores were not significantly different 
between groups, between times, or between groups and times (p > .05). After a regular 12-month physical 
activity program for industrial workers, there were significant differences in waist circumference and HDL 
cholesterol between the groups, but there were no significant differences in sleep quality or stress scores.
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BACKGRounD

Because of the aging of the population and 
westernized lifestyles, cerebrovascular disease in 
industrial workers is increasing in Korea. In descending 
order, leading causes of death among Koreans were 
cancer, heart disease, and cerebrovascular disease 
excluding suicide and accidents; 27.8% of all deaths 
were due to cancer in 20161. In particular, because the 
population is aging, workers’ ages are increasing as 
well, and obesity and numbers of metabolic diseases 
are increasing because of frequent shift work, irregular 
eating, and improper habits2. It is important to detect and 
treat potential diseases early through health check-ups 
conducted at the workplace, but it is also suggested that 

people maintain health and functional fitness through 
regular exercise3,4,5. In the workplace, physical activity is 
essential for evaluating worker health and fitness and for 
resolving physical problems related to lack of exercise 
because these problems lead to increased medical 
expenses and old-age pensions and decreased health 
insurance spending due to aging. Health promotion in the 
workplace should be self-directed to improve workers’ 
health management and to form in them desirable 
attitudes, and it is vital as well for preventing disease 
and coping with stress properly. In occupational health, 
many are promoting various health behaviors to prevent 
diseases of the cerebellar vascular system, reduce stress, 
and improve workers’ health. Heavy physical activity at 
work correlates highly with stress and poor health status, 
and workers whose jobs require such heavy activity are 
exposed to wrong lifestyle and eating habits such as 
smoking and drinking6. However, few researchers have 
regularly monitored exercise in industrial workers, and if 
regular exercise is found to be effective in reducing stress 
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and symptoms of metabolic diseases and improving 
sleep quality, it will be necessary to create cultures 
that allow for regular exercise in order to increase the 
efficiency of work even during work hours. Therefore, 
the purpose of this study was to investigate the effects of 
regular exercise on metabolic disease, sleep, and stress 
in industrial workers. 

MAteRIALs AnD MetHoD

selection of research subjects

The subjects of this study were 231 workers from 
Company H of an industrial complex in South Korea 
from September 1, 2015, to August 30, 2016. After 

employees were informed that the study program 
was aimed at preventing metabolic syndrome in the 
workplace, those who voluntarily agreed to participate 
in the study were selected. The employees were divided 
into three groups: Group A (n = 55), no exercise; Group 
B (n = 100), exercise once or twice a week; and Group 
C (n = 76), exercise more than three times a week (Table 
1).  

The number of subjects was determined based 
on Cohen’s sample formula. Using G*power 3.0, the 
significance was selected as 95% confidence interval (p 
< .05), power of 0.80, and effect size of 0.25; then, twice 
the sample size required for the study was selected. 

   table 1. General characteristics of subjects    unit: n(%)

Division Variable Group A
(n=55)

Group B
(n=100)

Group C
(n=76)

n(%)
n=231

Work type Day shift
Rotation shift

31(56.4)
24(43.6)

75(75.0)
25(25.0)

45(59.2)
31(40.8)

151(65.4%)
80(34.6%)

Age
40-45
46-49
50-55

17(30.9)
21(38.2)
17(30.9)

33(33.0)
37(37.0)
30(30.0)

16(21.1)
29(38.1)
31(40.8)

66(28.6%)
87(37.7%)
78(33.7%)

Occupation 
type

Office work
Field work

11(20.0)
44(80.0)

28(28.0)
72(72.0)

19(25.0)
57(75.0)

58(25.1%)
173(74.9%)

Test items

Each subject underwent metabolic syndrome, sleep 
quality, and stress tests. For the metabolic syndrome 
test, waist circumference, blood pressure, blood sugar, 
triglyceride, and HDL cholesterol were measured in 
fasting state, and sleep quality was assessed using the 
Pittsburgh Sleep Quality Index (PSQI). The PSQI is a 
self-administered questionnaire to assess the quality of 
sleep over the past month that consists of seven items: 
subjective sleep quality, sleep duration, sleep latency, 
sleep disturbance, habitual sleep efficiency, daytime 
dysfunction, and use of sleep medication. The scores for 
each item range from 0 to 3 for a total of 21 points, and 
the higher the score, the lower the subjective quality of 
sleep7. The stress test was composed of nine items based 
on the S hospital questionnaire along five scales, with 
scores ranging from 0 to 4 points; a lower score means 
less stress, and a higher score means more stress. This 
scale was developed by Cohen et al. and adapted to and 
validated for the Korean context8.

Physical activity program

Based on the American College of Sport Medicine’s 
exercise prescription manual, the physical activity 
program was adapted by two exercise prescription 
specialists to fit the workplace. The program consists of 
three upper body exercises, three core exercises, and three 
lower body exercises for a total of nine movements. All 
movements consist of 3 sets of 10 repetitions, totaling 30 
minutes, as well as exercises for strengthening muscles 
and muscle endurance.

Analysis method

All the statistics used for the study were analyzed using 
SPSS ver. 23.0. The means and standard deviations (M 
± SD) were calculated to determine whether there were 
significant differences in the total means for each of the 
health examinations such as the participants’ general 
characteristics. Statistical analysis was performed using 
two-way repeated-measures ANOVA to determine if 
there were differences between groups and times, and 
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when there was a significant difference, posttest was 
performed using Scheffe’s test, and .05 was considered 
significant for all tests. 

ResuLts

effects of regular physical activity on metabolic 
syndrome

Changes in waist circumference

In the analysis of changes in waist circumference 
before and after the regular physical activity program 

between groups, between times, and in Group × Time, 
the mean circumference in Group A was 88.30 cm before 
the exercise program and 88.21 cm after the program. 
Group B showed a decrease from 86.22 to 85.55 cm, and 
Group C showed 84.34 cm to 83.63 cm. Between groups, 
circumference in Group A was significantly lower than 
that in Groups B and C (F = 5.624, p = .004). In addition, 
between times, Groups B and C showed significantly 
lower waist circumferences after the program than before 
(F = 4.803, p = .029). However, there were no significant 
differences in Group × Time (p > .05, Table 2).

table 2. Changes in waist circumference before and after physical activity program (unit: cm)

Group Before(M±sD) After(M±sD) source F p scheffe’s test

A
B
C

88.30±5.14 
86.22±6.93
84.34±6.57

88.21±5.63
85.55±6.74ab
83.63±6.54ab

Group
Time
Group*Time

5.624
4.803
1.485

.004

.029

.229

A>B,C
 

p < .05
Group A: no exercise; Group B: exercise once or 

twice a week; Group C: exercise more than three times 
a week

a: Significantly lower than Group A,   b: Significantly 
lower than before treatment 

Changes in HDL-cholesterol

In the analysis of changes in HDL cholesterol before 
and after the regular physical activity program between 

groups, between times, and in Group × Time, the mean 
in Group A decreased from 46.95 to 46.33 mg/dl. Group 
B increased from 50.50 to 53.74 mg/dl and Group C 
decreased from 54.39 to 53.24 mg/dl, but there were 
no statistically significant differences (F = 1.049, p = 
.307). Between groups, HDL means in Groups B and C 
were significantly higher than the mean in Group A (F 
= 5.777, p = .004). However, there was no statistically 
significant change in Group × Time (p > 0.05, Table 3).

table 3. Changes in HDL cholesterol before and after physical activity program     
(Unit: mg/dl)                                                                                                                            

Group Before(M±sD) After(M±sD) source F p scheffe’s test

A 
B
C 

46.95±10.85 
50.50±13.71
54.39±15.48

46.33±10.63
53.74±13.88a
53.24±15.53a

Group
Time
Group*Time

5.777
1.049
0.779

.004

.307

.451

A<B,C

p<.05

Group A: no exercise; Group B: exercise once or twice a week; Group C: exercise more than three times a week

a: Significantly higher than in Group A
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Effects of regular physical activity on quality of sleep

In the analysis of changes in sleep quality before and after the regular physical activity program between groups, 
between times, and in Group × Time, the mean scores were as follows: Group A decreased from 2.45 to 2.43, Group B, 
from 2.28 to 2.22, and Group C, from 1.92 to 2.24. However, there were no statistically significant differences (p > 
0.05, Table 4).

table 4. sleep quality before and after the regular physical activity program
                                                                                                                                                                               (unit: point)

Group Before(M±sD) After(M±sD) source F p scheffe’s test

A
B
C

2.45±2.63
2.28±2.33
1.92±1.97

2.43±2.44
2.22±2.46
2.24±2.32

Group
Time
Group*Time

.175

.318

.768

.840

.573

.465

p < .05
Group A: no exercise; Group  B: exercise once or twice a week; Group C: exercise more than three times a week 

Effects of regular physical activity on stress score

In the analysis of changes in stress score before and after the regular physical activity program between groups, 
between times, and Group × Time, the mean scores for Group A increased from 11.61 to 11.85, Group B decreased from 
13.54 to 12.33, and Group C decreased from 12.41 to 12.14; however, there were no statistically significant differences. 
There were also no statistically significant changes between groups or in Group × Time (p > .05, Table 5).

table 5. Changes in stress scores before and after the regular physical activity program
(unit: point)

Group Before(M±sD) After(M±sD) source F p scheffe’s test

A
B
C

11.61±4.00
13.54±5.45
12.41±3.65

11.85±3.91
12.33±4.63
12.14±3.48

Group
Time

Group*Time

0.242
2.047
2.309

0.785
0.154
0.102

 p < .05

Group A: no exercise; Group  B: exercise once or twice a week; Group C: exercise more than three times a week 

DIsCussIon

According to Framingham, blood pressure is 
significantly higher in patients with diabetes than in 
the general population; in particular, hypertension, 
obesity, and diabetes tend to overlap each other. 
Obesity is a major cause of metabolic syndrome and 
cerebrovascular disease, and it has been reported that 
obesity, HDL cholesterol, and waist circumference are 
highly correlated2. In this study, the waist circumference 
decreased statistically significantly in the groups who 
engaged in exercise compared with the group who did 
not exercise. Wolf et al. (1983) reported that when an 
obese person reduces weight, triglycerides decreases 
by about 40% and HDL cholesterol increases by about 

10%9) and Park et al. (1999) reported that reducing waist 
circumference might reduce triglycerides and increase 
HDL cholesterol, thereby reducing cardiovascular risk 
factors10.

In addition, Jeon Hyoee et al.(1998) suggested that 
not drinking and weight control may improve blood 
lipid levels and reduce the morbidity and mortality of 
coronary artery disease11. However, the decrease in waist 
circumference in this study did not reduce blood pressure, 
blood glucose, or triglyceride levels. The reason for this 
is that the 30-minute physical activity exercise program 
should be accompanied by dietary control but this was 
not done because it was impossible to control the unruly 
eating habits of industrial workers. Therefore, it is very 
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difficult for researchers to control the diet and lifestyles 
among industrial workers, and it is determined that more 
effective measures to increase calorie consumption 
through settlement of exercise culture in the workplace. 

In a study on sleep quality of industrial workers, 
sleeping time had a more significant effect on the risk 
of metabolic syndrome than did rotation shift work12. In 
this study, there were no significant differences in sleep 
quality between the exercise and control groups. The 
reason for this was that the physical activity program of 
30 minutes per day for three days per week did not affect 
industrial workers who already performed heavy labor. 

It is known that stress correlates with bad habits such 
as smoking and drinking, causes mental health problems 
such as depression, and causes life-threatening physical 
problems such as diabetes, obesity, and cerebrovascular 
disease. The perception of organizational job stress 
differs widely depending on various environmental 
factors and personal characteristics. In a study of nurses 
and workers, the risk of metabolic syndrome increased 
with increased periods of rotation shifts13. In this study, 
there was no relationship between the health promotion 
exercise program and the stress score. This was likely 
owing to the nature of the work in the industrial complex 
the rotation shift periods and the intensity of the labor 
and especially because of the lack of an established 
connection between dietary control and drinking habits. 

ConCLusIon

A regular physical activity program was conducted 
for one year in which participants engaged in exercise 
three times per week for 30 minutes per session, two 
times per week, or not at all, and based on the results of 
studies on post-metabolic syndrome, sleep, and stress, 
the following conclusions were drawn. The group with 
exercise more than once per week had significantly 
lower waist circumferences and significantly higher 
HDL cholesterol than did the group that did not 
exercise. However, there were no significant changes 
in blood pressure, blood sugar, or hyperlipidemia. The 
results suggest the following. First, in order to prevent 
or manage metabolic syndrome in industrial workers, a 
program for improving drinking habits is needed along 
with increasing physical activity in the workplace. 
Second, community-based exercise programs would be 
most effective in conjunction with a healthy workout 
culture among industrial workers. 
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This study investigated how human rights victimization affects self-esteem and examined how hope and 
human rights awareness mediate and moderate in that relationship between human rights victimization and 
self-esteem, respectively. Two hundred and twenty-three (223) university students, chosen through purposive 
sampling, participated in this study. Questionnaires adopted from various sources were used to measure 
human rights victimization and awareness, hope, and self-esteem. SPSS PC + and SPSS macro PROCESS 
were used for data analysis. Frequency analysis, reliability analysis, and moderating and mediating effect 
analysis were performed. Bootstrap method was used to verify the mediating and moderating effect. First, 
hope mediates in the relationship between human rights victimization and self-esteem. Second, human rights 
awareness had a moderating effect in the relationship between human rights victimization and self-esteem. 
Third, the simple slope of relationship between human rights victimization and self-esteem was significant 
at the level of human rights awareness. This study will be used to improve student’s self-esteem by making 
them more aware of their human rights. 
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IntRoDuCtIon 

The representatives of the different countries who 
framed The Universal Declaration of Human Rights 
(UDHR) in 1948 unequivocally set human dignity as the 
core value of the manifesto. Since then, human dignity 
has become prominent in the discussion of human rights. 
It now plays a central role in human rights discourse1. 
The association between the two (dignity and rights) 
turned pre-eminent after 1948. However, it can be 
argued that it was not necessary for an international body 
like the United Nations to adopt that historic document 
(UDHR) for human dignity to be tied up with human 
rights for since the dawn of civilization the two concepts 
have always been inseparable. Hawthorne explained that 

the pre-eminence of human dignity can be viewed as a 
reaction against the politics of the past, but is in essence 
a reflection of the fact that human dignity is the most 
important human right from which all other fundamental 
rights derive2. The importance of human rights and the 
requirement to respect them is based on the notion of 
human dignity3. But there are quarters in human society 
who refuse to acknowledge this. They refuse to accept 
or they simply ignore the fact that humans are born with 
inherent rights. Such refusal and ignorance resulted to 
human rights getting violated.

Accounts about human rights violation in different 
parts of the world abound. These were reported and 
documented by private individuals and journalists in 
both the Internet and the mainstream media. Human 
dignity means that an individual or group feels self-
respect and self-worth4. A person’s sense of self-respect 
and self-worth is what constitutes self-esteem and it 
is when a person’s human rights are not observed that 
the dignity is being violated  a depressing experience. 
Human rights victimization results to the loss of one’s 
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dignity thus adversely affecting self-esteem. 

The primary goal of this study was to investigate 
further how human rights victimization affect self-
esteem. Several studies have been conducted showing 
how victims of human rights violation developed low 
self-esteem. But in majority of those studies, the victims 
identified were mostly elementary and high school 
students. In this study, the subjects were university 
students and the researchers tried to determine whether 
they are more capable in dealing with human rights 
victimization. Whether or not all cases of human rights 
violations are reported is difficult to say. As it is, victims 
of human rights violations always have two options – 
complain about it or simply keep quiet. Worse, there are 
some people unaware that their rights are actually being 
violated. Presumably, university students are more aware 
of their human rights than their younger counterparts in 
basic educations institutions. 

In addition, they are expected to have a better coping 
mechanism to the possible negative effects of human 
rights victimization. Unlike children, who have low self-
esteem and tend to be skeptical about themselves and 
view themselves as worthless5, university students are 
young adults who have developed a more definite view of 
the future and hopeful thinking so, in addition, this study 
was performed in order to examine how human rights 
awareness would moderate the relationship between 
human rights victimization and self-esteem of university 
students and how hope would mediate the same. 

To accomplish the goals aforementioned, the 
answers to the following questions were sought:  first, 
how do human rights victimization affect self-esteem 
of university students? Second, does human rights 
awareness moderate the relationship between human 
rights victimization and self-esteem? Finally, does 
hope mediate the relationship between human rights 
victimization and self-esteem?

MetHoD

Research model

Figure 1 shows that this study examined the 
relationship between human rights victimization and 
self-esteem and how hope and human rights awareness 
mediates and moderates that relationship, respectively.

Figure 1. Research Model of the study

Participants

A total of 233 university students who took 
part in this survey were enrolled through purposive 
sampling. Their universities were located in Seosan city, 
Chungcheongnam Province and in Mokpo city, Jeonnam 
Province in South Korea. Of these students, 149 (63.9%) 
were females and 84 (36.1%) were males. Their mean 
age was 22.6 years (range, 19 to 30 years). Of these 
233 students, 106 (45.5%) lived in metropolitan city, 88 
(37.8%) lived in urban city, and the rest 39 (16.7%) lived 
in rural area.

Research tools

Human rights victimization 

The scale used by National Human Rights 
Commission6 was used. The original scale had 25 
questions about victimization and discrimination. Of 
these 25 questions, 15 items suitable for college students 
were used in this study. Each question was measured 
in a 5-point Likert scale. Higher scores indicate higher 
human rights victimization. In this study, the reliability 
of human rights victimization scale used in this study 
was high with Cronbach’s αvalue of 0.935.

Hope

In order to measure hope, we used the Korean 
version of the hope scale (K-DHS), which was adapted 
and validated by Choi et al.7 from the original form 
developed by Snyder et al.8. Hope is composed of four 
items of agency thinking that measure goal setting and 
four items on pathways that measure thinking on how to 
reach those goals. Measurements were done on a 5-point 
Likert scale. The higher the score, the higher the hope 
level. Cronbach’s α value for hope reliability was 0.878.

Human rights awareness

In order to measure human rights awareness, 
the scale which was used by National Human Rights 
Commission6 was utilized. The scale consisted of 
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17 items and each item was measured with a 5-point 
Likert scale. Higher scores indicate higher human rights 
awareness. The reliability of human rights awareness 
scale used in this study was good with Cronbach’s α 
value of 0.769.

self-esteem

To measure self-esteem, the scale developed by 
Rosenberg9 was used in this study. The scale consisted of 
10 items, positive or negative. Each item was measured 
with a 5-point Likert scale. Higher scores indicate greater 
self-esteem. The reliability of self-esteem scale used in 
this study was good with Cronbach’s αvalue of 0.854. 

DAtA AnALYsIs

SPSS PC + and SPSS macro PROCESS proposed 
by Hayes10 were used in measuring the mediating effect 
of hope and the moderating effect of human rights 

awareness in the relationship between human rights 
victimization and self-esteem. Frequency analysis, 
reliability analysis, and path analysis were performed. 
Bootstrap method was used to determine the mediating 
effect. Correlation was used to measure the relationships 
between and among the variables in the study.

ResuLts AnD DIsCussIon

Correlation and descriptive statistics 

The statistical analyses presented in table 1 have 
shown that there was a positive correlation among 
self-esteem, hope and human rights awareness and a 
significant negative correlation among human rights 
victimization, human rights awareness, hope, and self-
esteem. The highest correlation coefficient (r=0.601, 
p<.01) was between hope and self-esteem. Frequency 
analysis showed self-esteem had the highest mean at 
3.4773 while human rights awareness had the lowest at 
2.0616.

table 1. Correlation analysis and descriptive statistics

1 2 3 4

1.Self-esteem 1

2.Hope .601** 1

3.Human rights awareness .210** .166* 1

4.Human rights victimization -.452** -.324** -.132* 1

Mean 3.4773 3.4319 2.0616 3.2773

SD 0.57224 0.54682 0.73486 0.51649

    *p<.05, **p<.01

The negative correlation between human rights 
victimization and the other variables confirms how 
negatively human rights victimization would affect 
people. It should be noted that the highest negative 
correlation was between human rights victimization and 
self-esteem (r=-.452, p<.01). The mean results  show that 
majority of the respondents have experienced human 
rights victimization and they scored low in human rights 
awareness which means that many of them are not fully 
aware of their human rights.

However, the positive correlation between 
self-esteem and hope was significantly positive at 
.601(p<.01). Whatever negative effects their being less 
aware of their human rights is considered mitigated by 
their high self-esteem and hope as shown in their mean 
scores in those variables.

Hope has been found to be an important factor in 
predicting psychological adjustment11. Hope enables 
the respondents to respond effectively and correctly to 
human rights victimization and this also lessens its effect 
on their self-esteem.
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Verification of mediating effect

In this study, we used SPSS PC + and SPSS macro 
PROCESS to measure the mediating effect of Hope 
and moderating effect of human rights awareness in the 
relationship between human rights victimization and 
self-esteem.

The path analysis shown in Figure 2 indicated that 
human rights victimization had a statistically significant 
negative effect on hope (β = -. 2413, p <.001) while 
hope, the mediator, had a statistically significant positive 
effect on self-esteem (β = .5307, p <.001). Therefore, 
hope mediates in the relationship between human rights 
victimization and self-esteem. 

Figure 2. statistical Model

Human rights victimization did not significantly 
affect self-esteem (β = .6052, p>.05) while the 
moderator, human rights awareness, had a statistically 
significant positive effect on self-esteem (β=.5683, 
p<.01). However, the interaction variable (human 
rights victimization x human rights awareness) had 
a statistically negative effect on self-esteem (β = -. 
2479, p <.01). Therefore, the moderator, human rights 
awareness moderates the relationship between human 
rights victimization and self-esteem through hope. Thus, 
human rights victimization also influences self-esteem 
by relying on human rights awareness.

table 2. Mediating effect of hope

Variable β Boot se BootLLCI BootuLCI

Hope -.1281 .0232 -.1788 -.0867

The bootstrapping analysis on the indirect effect of 
hope 0.1281 as shown in table 2, is within the interval 
from -0.0867 under 95% confidence level in 5,000 
corrected bootstrap samples, and is significant because 
it does not include 0 within this interval. Therefore, 
indirect effects were significant. This means that hope 
will increase self-esteem despite the effects of human 
rights victimization. Therefore, it is of vital interest to 
develop programs that will promote self-esteem both 
directly and indirectly12.

Verification of moderated mediation

table 3 shows the results of verifying the moderating 
effect of human rights awareness using the SPSS Macro 
Process proposed by Hayes10. The interaction variable 
(human rights victimization x human rights awareness) 
was significant   (t-value = -2.6277, p <.01), and thus 
human rights awareness had a moderating effect. 
Conditional direct effect of human rights victimization 
on self-esteem at values of the moderator was significant 
when it was higher than the average of human rights 
awareness (effect = -.3351, -.4538 to -.2164). Therefore, 
human right awareness, the moderator, increases self-
esteem. Students with high levels of human rights 
awareness will have high self-esteem as compared to 
students with low levels of human rights awareness. Also, 
with the interaction effect being statistically significant, 
it means self-esteem of students can be increased either 
directly or indirectly using appropriate factors.

table 3. Moderating effect of human rights awareness

Moderating effect of human rights awareness

Variables Effect SE t-value p

human rights victimization .6052    .3155    .3095     .0564    

human rights awareness .5683      .1862    3.0523     .0025     

Victimization × awareness -.2479      .0943     -2.6277    .0092      
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Conditional direct effect of human rights victimization on self-esteem at values of the moderator

human rights awareness Effect SE BootLLCI BootULCI

M-1SD (2.7608)  -.0791      .0662 -.2095     .0515

M(3.2773)  -.2071      .0404 -.2867 -.1275

M+1SD(3.7938)  -.3351      .0603 -.4538 -.2164

Boot LLCI = boot The lower bound of the direct effect 
within the 95% confidence interval

Boot ULCI = boot The upper bound of the direct 
effect within the 95% confidence interval

As a result of the conditional effects of the 
independent variables on the dependent variables in the 
specific variable (M, M + 1SD, M-1SD) of the moderator, 
the simple slope of relationship between human rights 
victimization and self-esteem was significant at the level 
of human rights awareness (effect= -.3351, -.4538 to 
-.2164).

The moderating effect of human rights awareness 
was statistically significant. It is necessary to maintain 
a certain degree of human rights awareness and the 
moderating effect was significant in such a situation.

ConCLusIon

The purpose of this study was to determine the 
moderated mediating effects of human rights awareness 
on the relationship between human rights victimization 
and self-esteem through hope in Korean university 
students.

Research has shown that hope mediated the direct 
relationship between human rights victimization and 
self-esteem, and this mediated relationship is moderated 
by human rights awareness.

The limitations of the study and suggestions for 
follow-up are as follows. The subjects of this study were 
general college students. They may experience relatively 
low levels of human rights victimization. Therefore, it 
is necessary to conduct research on university students 
or special universities specializing in special fields 
where human rights victimization experiences are 
expected to be high. Second, the study was limited to 
two cities in Korea. In future studies, national sampling 
is needed to increase the possibility of generalization. 
Third, the variables affecting the relationship between 

Cont... table 3. Moderating effect of human rights awareness

the experience of human rights victimization and 
self - esteem will be many variables besides hope and 
human rights awareness. Future research will require an 
exploratory study of these variables.
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IntRoDuCtIon 

In recent years, most companies have been 
encouraging workers to participate in physical education 
to improve the quality of life through improvement of 
job satisfaction and happiness. Direct participation 
in collective physical activity is meaningful in that 
it is a collective leisure activity that performs various 

social functions including stress relieving, emotional 
enhancement, and social integration beyond merely 
health maintenance and fitness training1. When workers 
participate in physical activity, they develop a better 
life by not only improving physical fitness, but also 
improving psychological growth and healthy human 
relations2. Therefore, workers need to participate in 
collective physical activity to improve health and human 
relations, leading to better quality of life.

Functions of these physical activities can be 
roughly divided into emotional and social functions. 
Emotional function includes individual psychosocial 
adjustment and social stability. This alleviates the 
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stress of tension, aggression, and frustration while 
raising positive sentiment. It also creates a sense of 
solidarity and homogeneity among members as a 
social function. Therefore, the sense of friendship 
and solidarity in relationship with co-workers will 
be increased. Organizational communication in the 
workplace has a positive effect on work performance 
if it functions appropriately3. Existing researches have 
shown that effects of participation in physical activity 
or group activities are very diverse and positive4,5. 
This study focused on growth mindset as a personal 
psychological variable with organizational immersion 
and organizational communication as social variables.

Mindset is a kind of belief. Dweck has divided 
mindset into growth mindset and fixed mindset6. Growth 
mindset means a mindset that believes that talent and 
intelligence can be improved with effort. A person with 
a relatively strong growth mindset tends to work harder 
than he thinks he is learning from failure. He enjoys the 
challenge itself without fearing failure7. In other words, 
a person with a growth mindset believes that intelligence 
can be improved. Thus, he actually strives to improve 
his / her abilities and pursues mastery goals. Although 
they experience failure during performance, those with 
fixed mindset interpret failure as their ability to be 
disabled whereas those with a growth mindset analyze 
various variables in a comprehensive manner such as 
effort, strategy, and handling of external situations7. 
This positive emotional attitude increases self-esteem8. 
Participation in physical activity, emotional stability, and 
self-realization is also highly correlated with positive 
emotional psychology9. Therefore, there is a significant 
difference in growth mindset depending on participation 
in physical activity.

On the other hand, organizational immersion is 
defined as attitude of an individual to an organization. It is 
generally defined as the relative intensity of identification 
and commitment to an individual’s organization10. It is 
the acceptance of the value that the organization pursues, 
the commitment to the organization, and the strong 
willingness to remain as members of the organization. 
According to this definition, Meyer and Allen have 
divided the concept of organizational immersion into 
emotional commitment, maintenance commitment, 
and normative commitment11. Emotional immersion is 
described in terms of emotional attachment. It is very 
close to the sense of solidarity with colleagues12. As an 
operational definition, emotional immersion means a 

delightful experience when one is immersed in one’s 
work in the organization, contributing to the achievement 
of the organization’s purpose13. Therefore, collective 
physical activity as a predictor of emotional immersion 
has a positive impact on their sense of organizational 
immersion.

Organizational communication refers to the act of 
coordinating and resolving conflicts in an organization 
through mutual exchange of information as well as daily 
conversation among individuals in the organization 
while performing functions of the organization 
efficiently14. Communication is therefore essential for 
an organization to operate efficiently. According to Stair, 
when communication is functionally well-functioned, 
members are not only physically healthy, but also have 
high self-esteem15. They acknowledge the personality 
and characteristics of others and show a flexible attitude 
toward change. Because organizational communication 
can be learned, it can be improved by the effort of 
members. Communication within these organizations 
also has a positive impact on the person’s organizational 
immersion16. In recent years, research has shown that 
communication is related to group activities among 
members, especially physical activity. Organizational 
communication is improved by such group activities4,5.

These results suggest that physical activity with 
colleagues can have a positive effect on their psychological 
and social growth. The purpose of this study was to 
investigate differences in growth mindset, organizational 
immersion, and organizational communication that 
could directly affect the performance of the organization 
according to whether collective physical activity was 
participated. In order to achieve this goal, we set the 
following research questions. First, what are correlations 
among growth mindset, organizational immersion, and 
organizational communication? Second, what is the 
difference between growth mindset, organizational 
immersion, and organizational communication due to 
collective physical activity participation? Results of this 
study suggest implications for workplace members to 
perform harmonious and mutually satisfactory work to 
improve organization’s performance efficiently.

ReseARCH MetHoD

 Participants

Subjects of this study were purposively selected 
from 25 workplaces located in Chungnam-do, 
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Chungbuk-do, and Daejeon city, Korea. After explaining 
the purpose of this study to them, the questionnaire was 
directly distributed and retrieved. Among these collected 
questionnaires, the total number of questionnaires 
analyzed was 370. There were 319 (87.6%) males and 
45 (12.4%) females. Age of these study subjects ranged 
from 21 to 59 years with an average of 36.16 years 
(± 8.10 years). Regarding the level of education, 48 
(13.4%) were below high school graduates, 43 (12.0%) 
were professional college graduates, and 267 (74.5%) 
were 4-year university graduates. Regarding income, 
208 (57.1%) had monthly salary of less than 3 million 
won while 156 (42.9%) had monthly salary of more than 
3 million won. Regarding the number of working years, 
128 (35.5%) had less than three years, 142 (39.3%) had 
3 to 10 years, and 91 (15.2%) had more than 10 years. 
Regarding marital status, 203 (56.1%) were married and 
159 (43.9%) were unmarried.

survey tools

 Growth mindset

Growth mindset was measured using the scale 
developed by Dweck17 and translated by Lee18. This 
scale consisted of 4 items measuring beliefs about 
change of intelligence and 4 items for beliefs about 
change of personality. Each item was measured with a 
5-point Likert scale from “not at all” to “very agree”. 
In this study, Cronbach’s alpha reliability was 0.799 for 
intelligence and 0.783 for personality

 organizational immersion

Organizational immersion was measured by 8 items 
related to emotional immersion used by Chung19 Kook-
hyun (2011) among 24 items of Allen and Meyer20 
(1990). All organizational immersion questions were 
measured with a 5-point Likert scale from “Not at all” 
to “Very well”. The higher the score, the higher the 
organizational Immersion. The reliability of this scale 
was Cronbach’s α=.908 in this study.

 organizational communication

Organizational communication was measured with 
5 items of organizational culture developed by the 
Samsung Economic Research Institute and 9 items of 
organizational communication used by Hwang21. The 
scale consisted of 10 items, including 3 items of busyness 
communication, 3 items of creative communication, and 

4 items of emotional communication. Each item was 
measured with a 5-point Likert scale ranging from 1 
point to 5 points. Cronbach’s α of this scale was .909 in 
this study. Regarding the Cronbach’s α for subscale, it 
was .743 for business communication, .829 for creative 
communication, and .812 for emotional communication.

others

We surveyed gender, age, educational background, 
monthly salary, working years, marital status, and 
collective physical activity with colleagues in the last 
year.

 other Variables

Gender, age, marital status, education level, and 
occupational position were measured.

 Data analysis

Data analysis was done using SPSS Win 21.0. 
Descriptive statistical analysis, reliability analysis, 
and correlation analysis were performed. In addition, 
discrimination analysis was conducted on participation 
of collective physical activity.

ResuLts AnD DIsCussIon

 Correlation among variables 

Results of correlation analysis between main 
variables are presented in Table 1. Most of these 
variables except growth mindset showed statistically 
significant correlations. Among these, business 
communication and creative communication had the 
highest correlation (r=.732, p<.01) with sub-variables of 
organizational communication, followed by correlation 
between creative communication and emotional 
communication (r = .725, p <.01), correlation between 
business communication and emotional communication 
(r = .662, p <01), and correlation between organizational 
Immersion and emotional communication (r = .512, p 
<.01). The overall correlation coefficient ranged from 
.025 to .732. Based on these results, it was concluded 
that there was no multi-collinearity. The mean value of 
all variables was higher than 2.94, with growth mindset-
intelligence having the highest value at 3.58 ± .74 while 
business organizational communication had the lowest 
value at 2.94 ± .75.
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table 1. Correlation analysis and descriptive statistics of major variables

1. 2. 3. 4. 5. 6. 7.

Growth
mindset

1. Intelligence 1

2. Personality .417** 1

3. Organizational immersion .036 .048 1

Organizational 
communication

4. Business 025 .089 .429** 1

5. Creative .093 .129* .457** .732** 1

6. Emotional .087 .033 .512** .662** .725** 1

7. Participation of
collective physical activity

.086 .051 .261** .131* .161** .222** 1

M 3.58 3.30 3.31 2.94 2.95 2.99 0.56

SD .74 .76 .70 .75 .84 .77 .50

*p<.05, **p<.01

These results imply that physical activity with peers 
is related to organizational immersion and organizational 
communication. In other words, through collective 
physical activity with colleagues, workers can immerse 
more in his / her workplace and department. This is 
because they can realistically resolve the gap between 
them and the organization when employees rationally 
adjust self-assertion to the situation of the organization 
and harmonize them with the organizational structure. 
Satisfaction with communication within an organization 
is an important factor in organizational immersion22. 
Therefore, physical activity with colleagues has a 
positive impact on organizational immersion through 
organizational communication. 

In particular, emotional communication has the 
highest correlation with organizational communication 
and physical activity. This implies that informal 
communication is more closely related to group 
activity than formal communication, including business 
and creative communication. In general, formal 
communication can only be a vertical relationship 
with bottom-up or top-down communication. Informal 
communication can be a horizontal relationship that 
can further deepen emotional immersion among 
organizational members. In the study of Lee, horizontal 
communication is more correlated with organizational 
immersion than top-down communication23.

Discriminant analysis

Results of discrimination analysis are shown in 
Table 2. Of 370 cases, 314 were analyzed and Box’s 
M = 76.351 (p = .151), indicating that covariance 
matrices of the population were the same. A total of 181 
subjects participated in collective physical activity with 
employees while 133 cases did not participate.

Collective physical activity analysis showed that 
there was a difference in collective physical activity 
participation according to gender, age, marital status, 
intelligence of growth mindset, organizational immersion, 
and emotional organizational communication. Those 
who were men, with younger age, higher growth 
mindset, higher organizational immersion, and higher 
emotional organizational communication were more 
likely to participate in collective physical activity. 
However, there were no significant differences in 
collective physical activity according to working 
years, education, monthly salary, personality of growth 
mindset, business or creative communication. In the 
analysis of the relative influence on discriminant 
function through standardized Canonical Discriminant 
Function Coefficients, results were as follows: gender 
(0.497), organizational immersion (0.697), emotional 
organizational communication (0.233), intelligence of 
growth mindset (0.193), marital status (-0.294), and age 
(-0.058).
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table 2. Results of discriminants

Variables
M

no(n=346) Yes(n=69)

F p

standardized 
Canonical 

Discriminant 
Function 

Coefficients 
sD M sD

Growth mindset
intelligence 3.3623 0.76022 3.6840 0.75639 4.922 0.041 .193

personality 3.2932 0.73812 3.3184 0.75341 0.133 0.716 .065

organizational Immersion 3.1875 0.72706 3.5006 0.62797 15.678 0.000 .697

Organizational 
communication

business 2.9265 0.73683 3.0156 0.74695 1.096 0.296 .141

creative 2.9158 0.87237 3.0312 0.78863 1.435 0.232 .161

emotional 2.9409 0.76485 3.3781 0.74717 5.123 0.034  .233

Gender(1=Male) 0.8441 0.36375 0.9687 0.17468 12.967 0.000 .497

Age 37.4195 8.40505 35.0003 7.17278 4.015 0.049 -.058

Education(4 years university =1) 0.7258 0.44731 0.8203 0.38544 3.781 0.053  .085

Monthly wage
(above 3million won=1)

0.4247 0.49564 0.5234 0.50141 2.979 0.085  .032

Working years 3.3495 1.60789 3.4766 1.73416 0.444 0.506 .157

Marital status(Marriage=1) 0.4785 0.50089 0.3594 0.48170 4.424 0.036 -.294

Box’s M=76.351(p=.151), Wilks’ Lambda=.921, Chi-square=25.046(df=13, p=.023)

The classification result for each case is shown in 
Table 3. Of 141 cases in the group that did not participate 
in actual collective physical activity, 77 cases were 
correctly classified while 64 cases were not correctly 
classified. The classification accuracy was 54.6%. On 
the other hand, the hit rate of 185 cases belonging to the 
group participating in actual collective physical activity 
was 83.2%, which was higher than the hit rate of the 

group not participating in collective physical activity. In 
the analysis of 28 cases that were excluded from the first 
discrimination analysis, it was estimated that 12 cases 
belonged to the group not participating in collective 
physical activity while 16 cases belonged to the group 
participating in collective physical activity. The overall 
classification accuracy was 70.9% while 29.1% were not 
hit.

Table 3. Classification results

participating in collective physical 
activity

Predicted Group Membership
total

no Yes

Yes 77(54.6) 64(45.4) 141(100.0)

No 31(16.8) 154(83.2) 185(100.0)

Ungrouped cases 12(85.7) 16(14.3) 28(100.0)

70.9% of original grouped cases correctly classified
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These results are mostly consistent with previous 
studies9,12. Employees can gain support from their 
peers through group activities. When they perceive 
this relational support, psychological growth including 
self-esteem and self-efficacy is achieved. According to 
Moon et al., support from colleagues and family has a 
positive impact not only on physical health, but also 
on psychological health24. Therefore, participation in 
collective physical activity with work colleagues has a 
significant impact on growth mindset.

On the other hand, only emotional communication 
among organizational communications was significant. 
This could be explained by the support of peer as 
described above. Whethington et al. have conceptualized 
social support in two respects25. One is emphasizing 
functional aspects of support by grasping with subjective 
perception while the other is emphasizing structural 
aspects of support itself as the support provided 
through interpersonal network. Therefore, members 
of the organization can recognize that individuals are 
being cared for through collective activities including 
collective physical activity. The belief that they belong to 
mutual networks will be strengthened and natural human 
relationships will be improved26. Therefore, physical 
activity with colleagues in the end is a very significant 
factor that can ultimately lead to work performance by 
further strengthening emotional communication. In order 
to do this, it is necessary to establish appropriate sports 
facilities in the workplace and regular collective physical 
activity program should be implemented. Furthermore, 
it is necessary to take long-term measures to ensure that 
workers are motivated to engage in workplace life in 
connection with life sports.

 ConCLusIon

The purpose of this study was to investigate 
differences of growth mindset, organizational 
immersion, and organizational communication between 
collective physical activity group and nonparticipating 
group. As a result, participants in physical activity group 
were more likely to be males with lower age, higher 
working age, higher intelligence of growth mindset, 
higher organizational immersion, and higher emotional 
communication.

This study has some limitations. First, it has limit 
in the region. Subjects of this study were limited to 
Chungcheong-do, Korea. Thus, it is necessary to 

conduct sampling in the whole country in the future 
to make comparison by region. Second, the causal 
relationship between physical activity participation 
and major variables is unclear. In the present study, 
collective physical activity was used as an independent 
variable based on previous studies. Conversely, there 
is a difference in the participation rate of collective 
physical activity according to psychosocial variables. 
Therefore, it is necessary to clarify the relationship 
in the future. Third, this study selected psychosocial 
variables by combining recent studies. However, many 
psychosocial variables closely related to collective 
physical activity have been identified. It is necessary to 
conduct a multifaceted study on these variables in the 
future. Recently, group activities have become active not 
only in physical activities, but also in leisure, hobbies, 
learning, and services. Research on these topics is also 
needed.
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IntRoDuCtIon

Psy’s <Gangnam Style> was released in 2012, but 
its YouTube views are still increasing. All his other 
music videos after <Gangnam Style>, including <Hang 
Over>, <Daddy>, <I LUV IT>, <New Face>, followed 
the supposedly successful factors of <Gangnam Style>. 
However, they did not gain as much popularity as 
<Gangnam Style> except for the case of <Gentleman>. 

As of January 2018, <Gangnam Style> got 3 billion 
views whereas <Gentleman> got 1.1 billion, which 
means <Gentleman> got only a third of YouTube views 
that <Gangnam Style> had gained. In our prior study, the 
success factors of the two music videos were analyzed 
based on ICT perspectives, choreographic and musical 
perspectives, B-class culture, etc. However, prior studies 
seem to be insufficient. We attempted to examine how 
the visual scenes themselves have been classified and 
perceived by the audience. The result would lead us to 
reveal some hidden successful factors that we previously 
could not notice.

theoretical Backgrounds and Related Works

The composition of visual imagery of a music video

DOI Number: 10.5958/0976-5506.2018.01153.1 
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Music video is composed of shots, scenes and 
sequences. A shot is a basic unit of imagery. A scene is 
a series of shots, which is a visual unit of meaning. A 
sequence is a series of shots or scenes, which is based 
on a plot that begins and ends through the continuity of 
times, actions and locations. Methods for analyzing a 
video include ‘scene analysis’, based on these basic units 
of imagery1. A scene is the minimal unit of a story that 
organizes and indexes images structurally. A music video 
consists of audible sounds (music) and visual images 
(video). It is a combination of rhythms and melodies, 
and visual images that contain visual meanings. A shot 
or a scene is a visual unit whereas a sequence is a content 
unit. In short, a music video is a sum of various scenes 
which combine musical and visual images.

Kaplan argues that a music video obscures the 
distinction between the subject and the image. It has the 
effect of abandoning traditional illusionism, because it 
tends to blur the borderline between fiction and reality 
and it is a form of postmodernism2. Jones sees a music 
video as a new narrative form that breaks the traditional 
notion of time and space, and calls it ‘digital narrative’ 
3.

Kleiler classifies music videos into story-driven 
‘cinematic’ perspectives, and ‘photograph’ perspectives 
that do not follow the grammar of a film4. 

Choi, M.S approaches music video from the 
viewpoint of ‘video narrative’, and classifies it as musical 
narrative, linguistic narrative and formative narrative. 
If a music video achieves aesthetic fulfillment by its 
formative narrative, it will have long-lasting resonance 
with the audience5.

Kim, K.B analyzed with the point of view of visual 
concepts. It can easily heighten visual immersion when 
it is well constructed with an introduction, adequate 
development of the theme and conclusion. This proves 
that the scenes of visual images would be the main 
success factors6. 

Chung, W.S. argues that music videos with complete 
narrative structures have become prevalent since Jo 
Sung Mo released his music video <To Heaven>. It was 
called a dramatic music video. This trend shows that 
the composition of visual imagery of a music video has 
changed from the collection of fragmented images into 
the organization of the meaningful structures of narrative 
scenes7.

Lee, J.H asserts that some visual conventions in 
a music video can be seen as the mirror images of its 
society. The conventions are the keys to understand a 
complex and pluralistic society. Therefore, the scenes 
of music videos could be interpreted semantically as 
complicated reflections of society8.

Lee, G.E. analyzes the change of screen images 
and music from the viewpoint of ‘pop art’. According 
to Lee, the representational techniques of pop art such 
as non-individuality, image cloning and reproduction, 
parody of traditional realistic media images, have been 
popularized and broadly applied to the present music 
video production9.

The visual imagery of <Gangnam Style> 
immediately bring humor and laughter, transcending 
cultural and language barriers. Therefore, the semantic 
communication of its message appears to be more 
important than the aesthetic composition of its images. 
In this study, we analyze the popular scenes of the 
music video, what kind of scene type is functioning as a 
popularity factor. Focused on the semantic structures of 
two music videos, this study attempts to elucidate some 
underlying meanings that the audience subjectively 
perceive when watching them.

Related works on the success factors of <Gangnam 
Style>

From the musical perspective, <Gangnam Style> 
uses easy listening technique effectively. The main 
success factor of it lies in the repeated ‘hook’ that makes 
the song easy to remember and gives it immediate 
appeal10. From the choreographic perspective, the 
simple and humorous choreography of the horse-riding 
dance effectively conveys the irony of Gangnam area, 
in that the outer appearance of Gangnam is getting more 
luxurious and gaudy whereas the inside of the people 
becomes more snobbish and vulgar. In this respect, the 
horse-riding dance brings paradoxical laughter to the 
audience, thus functions as a success factor11,12. Lee. 
B.J. argues that the powerful kick drum step performed 
by the flash mob in the music video increased public 
favor13. From the viewpoint of fashion design, the 
vivid and cheerful atmosphere of <Gangnam Style> 
is connected with Korean traditional color scheme, 
expressing Korean vibrant sensibilities14. From the 
cultural perspective, <Gangnam Style> music video 
is examined based on the theory of memes. A ‘meme’ 
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performs self-replicating functions just as a biological 
gene does. According to this study, <Gangnam Style> 
music video spreads the ‘Class B’ kitsch culture that is 
expressed as poor imitation, disharmony and lascivious 
conducts15. Oh. S.J argues that the success factor of  
<Gangnam Style> music video could be found at its 
unique sense of humor and its easily lingering imagery16. 
From the viewpoint of marketing, its cultural scenes that 
combine Oriental yoga and sauna culture, and Western 
apartment and horse riding cowboy culture gave the 
effects of enhancing ‘self-efficacy’ of people.

Related works on the success factors of 
<Gentleman>

From the choreographic viewpoint, the ‘arrogant 
dance’ of <Gentleman> is very simple, comic and 
cheeky, whereas the ‘Gentleman’ in the video shows 
a snobbish and mischievous attitude. The popularity 
of <Gentleman> comes from its B-class cultural 
expressions of Gentleman’s humorous hypocrisy11. 
Weekly Focus asserts that <Gentleman> was planned and 
produced by applying the success factors of <Gangnam 
Style>. <Gentleman> specifically targeted overseas 
market, especially that of English-speaking countries, 
by increasing English lyrics and applying electronic 
beats and sounds. It also repeats same words as the main 
hook, and Psy’s arrogant dance is very easy to follow. 
The B-class sensibility is still very strong, and the sexy 
codes and the toilet humor are further strengthened. 

The necessity of the scene analysis of <Gangnam 
Style> and <Gentleman>

Psy’s other music videos were released, applying the 
success factors of <Gangnam Style>. However, all his 
other music videos were not as successful as <Gangnam 
Style> except <Gentleman>. Moreover, his other music 
videos could not receive much popularity. Could there 
be some factors in <Gangnam Style> that have not yet 
revealed? Starting from this curiosity, we focused on 
the characteristics of the visual scenes in <Gangnam 
Style> music video. We examined the similarities and 
differences of the perception types to find the hidden 
success factors of popular scenes.

ReseARCH MetHoDs

Research Subjects

 We established three research subjects to analyze 
the success factors of Psy’s music videos. 

Research subject 1) What are the popular scenes of 
<Gangnam Style>, and how do the audience classify and 
perceive them? 

Research subject 2) What are the popular scenes 
of <Gentleman>, and how do the audience classify and 
perceive them? 

Research subject 3) What are the similarities and 
differences of their successful scenes?

Q methodology

‘Q methodology’ is a kind of ‘factor analysis’. 
It provides a foundation for a systematic study of 
subjectivity, which is, a systematic analysis of a person’s 
viewpoint, opinion, belief, attitude, and so on. The ‘R 
methodology’ measures objective attributes of a person 
such as his/her intelligence, language and mathematical 
ability. The variables of ‘R methodology’ are stimulus 
or measurement items, whereas the variables of ‘Q 
methodology’ are people. ‘Q methodology’ differs 
fundamentally from other statistical methodologies in 
that it analyzes human subjectivity17.

Q set

The primary concern of Q methodology was the 
representativeness of the question statements. It is are 
called ‘Q set’. We sampled the representative scenes 
in <Gangnam Style> and <Gentleman>, and a total of 
thirty-four Q sample statements were drawn up from 
those sampled scenes.

P set

The proper number of P sample population is 
generally from 40 to 50, but the number can be smaller18. 
Forty-three Korean people participated as P samples by 
using simple random sampling.

Q sorting

We asked the respondents to pick out the scenes 
they thought that made the music videos popular. Each 
thirty-four Q statements were classified according to the 
preference (-4: Most disagree / +4: Most agree) as in the 
Q distribution table of Fig 1. The principal component 
analysis was performed by inputting the results of the 
questionnaire into the QUANL program.
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Fig. 1. Blank Q-sort grid showing rank orderings from 
-4(Most disagree) to 4(Most agree).

ResuLt

The analysis of <Gangnam Style>

The analysis of Q variations

The result of Q variations of <Gangnam Style> 
shows that there are four types of respondents. The 
Eigenvalues and factor explanatory variables of four 
factors are shown in the table 1. The sum total variables 
of four factors have the explanatory power of 51.63%. 
Yet, we’d like to add that the explanatory power is hardly 
a problem because the purpose of Q methodology here 
is not to increase the explanatory power but to find the 
factors themselves.

table 1: the eigenvalues and Variants of 
Gangnam style Factors

factors The first the second the third the 
fourth

Eigenvalue 11.5969 6.3618 2.9385 1.3048

Variant 26.37% 14.79% 6.83% 3.03%

The analysis of the audience perception types of 
the successful scenes

The first factor : the audience perception type of 
pleasure pursuing culture

The first factor was its expressions of pleasure 
pursuing culture. The scene where a guy dances by 
rotating his pelvic in an elevator was perceived as 
expressing the desire to jive and juke all night. The 
scene where Psy shakes his head with a stupid face was 
perceived as expressing hallucinations. The scene where 
Psy and a man in yellow suits compete in a dance battle 
looked very hilarious. The scene where Psy meets a girl 
in the subway was also perceived as a pleasure pursuing 
scene.

The second factor : the audience perception type of 
progress and development

The audience thought that the story of progress and 
development in spite of difficulties and sufferings. The 
scene where Psy and the crowd march through the dirty 
streets dancing the horse-riding dance was perceived as 
having hopeful and victorious connotations. The scene 
where the man in yellow suits dances in front of Psy 
was perceived as showing the high class dance to the 
audience. The scene in which many people line up 
and dance, and the scene that they show a victorious 
V-shaped pose of winning – they were perceived to have 
progressive and future-oriented meanings.

The third factor : the audience perception type of 
relieving fatigue

Third success factor was perceived the fatigue 
relieving scenes after drinking bouts. The scenes of taking 
pleasure were thought to be exemplified by those scenes 
where the elevator guy dances the pelvic-thrusting dance 
and where the elevator guy and his friend are having a 
dance contest in an underground parking lot. The scene 
of taking a bath with goggles and the sauna scene were 
perceived as representing a good rest to take.

The fourth factor : the audience perception type of 
various Korean adult cultures

The expressions of various Korean adult cultures 
were picked out as the fourth success factor of 
<Gangnam Style>. The scenes where Psy is taking a 
duck-boat in Han River, where ladies are practicing yoga 
on the riverside of Han River, where some old women 
are ecstatically dancing in a tourist bus equipped with 
amplifier and miraball, where two people in Korean 
traditional clothes are playing Korean chess,  where 
two women are walking backward – all these scenes 
were perceived as representing the diverse and dynamic 
cultures of Korean adult generations.

The analysis of <Gentleman>

The analysis of Q variation

The analysis of <Gentleman> found four types of 
respondents. The Eigenvalues and factor explanatory 
variables of four factors are shown in the table 2. It 
appears that the explanatory variables of <Gentleman> 
are relatively lower than those of <Gangnam Style> 
as seen in the Table 2. Also, the explanatory power is 
hardly a problem because the purpose of Q methodology 
here is to find the factors themselves.
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table 2: the eigenvalues and variants of Gentleman Factors

factors The first the second the third the fourth

Eigenvalue 6.8517 5.236 3.0611 2.2879

Variant 15.93% 12.18% 7.12% 5.32%

The analyses of audience perception types of 
successful scenes

 The first factor : the audience perception type of 
the flash mob dance

The scene where a flash mob performs the ‘arrogant 
dance’ in a dome stadium, the scene where many 
people dance under spectacular club lights, the scenes 
in which men and women dance in a tiered library, the 
scene where people dance joyfully in a food cart –those 
flash mob dance scenes were perceived as the first main 
popularity factor.

The second factor : the audience perception type of 
the arrogant dance

The ‘arrogant dance’ was originally performed by 
Brown Eyed Girls for their song <Abracadabra>. Ga-
in of Brown Eyed Girls appears in <Gentleman> as 
an arrogant but attractive girl, performing her popular 
dance. The scene where the crowd performs Ga-in’s 
arrogant dance altogether in various locations were 
perceived as the second factor.

The third factor : the audience perception type of the 
food cart scene

The scenes where Psy and Ga-in humorously 
seduce each other in a street food cart were considered 
successful by the respondents. The scenes that show 

Psy eating udon noodles and Ga-in eating fish cakes 
exchanging seductive looks, Psy wearing a long rice cake 
like a muffler and then eating it, then starting to dance 
arrogantly in the food cart, Psy and Ga-in rushing out of 
the food cart together, Ga-in nastily making Psy fell flat 
on his back – these food cart scenes were perceived to be 
very successful. Street food carts in Korea are popular 
places where lovers often enjoy drinking alcohol with 
hot udon noodles, fish cake soup or rice cake soup. 
Therefore, the scenes in the food cart were recognized 
as expressing Korean romance culture and food culture. 

The fourth factor : the audience perception type of 
teasing 

The scenes where Psy enjoys teasing other people 
were also perceived as a popularity factor. The scene 
where Psy gathers farts in his hand and then put his 
hand to a studying lady’s nose, Psy pressing all the floor 
buttons when he sees the man in yellow suits trying to 
hold the urine, Psy removing a chair to make a lady fell 
flat on her back, a man raising a lady to her feet and then 
throwing her away, Psy loosening the strap of a Bikini.

The analyses of similarities and differences

The successful scenes of <Gangnam Style> in Table 
3 give following impressions – Koreans like to have 
parties to relieve all the fatigue drinking alcohol all night 
long, and this whole process is necessary and beneficial 
for Korean society to advance and eventually to win.

table 3: the summary of successful factors in Gangnam style

Factors Perception types the summary

First Pleasure Pursuing 
Culture

The elevator guy, Psy’s hallucinations, dance battle  underground parking lot, Psy’s encounter with 
an attractive girl, tourist bus, children’s playground, bathroom scene

Second Progress and 
Development

Marching with horse-riding dance, the V-shaped pose, Horses, a rider in a horse riding practice in 
the stables, locust-dance of man in yellow suits, children’s playground, dance battle, dance battle 
underground parking lot

Third Relieving Fatigue The elevator guy, dance battle underground parking lot, , subway platform, public bath house, 
sauna scene

Fourth Various Korean 
Adult Cultures

duck-boats, yoga practicing ladies, tourist bus, subway, two people in Korean traditional clothes 
playing Korean chess, sauna, two middle-aged woman that walk backward
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The successful scenes of <Gentleman> in Table 4 give following impressions – the gentleman has such a 
mischievous mind that he enjoys dancing arrogantly after teasing other people, but he dates with an ill-natured girl 
just like him at a street food cart.

table 4: the summary of successful factors in Gentleman

Factors Perception 
types the summary of successful scenes

First Flash Mob 
Dance

Spectacular club lights, a domed stadium, arrogant dance, children’s playground, a tiered library, 
flash mob dance in the food cart, Psy dancing in the sunset bridge

Second Arrogant Dance Arrogant dance of Psy and Ga-in, arrogant dance under club lights, arrogant dance after teasing a 
woman, the mob dance in the food cart, arrogant dance in a domed stadium.

Third Food Cart 
Scene

Eating Udon and fish cake in the food cart, Psy wearing a long rice cake like a muffler and then 
eating it,  the scene where Ga-in pulls Psy’s chair in the food cart,  the scene where Psy and Ga-in 
rush out of the food cart hand in hand

Fourth Teasing
Psy teasing a studying lady with farts, Psy teasing a man with yellow suits, the teasing scene of 
making lady fell flat on her back in a cafe,  the teasing scene that a gentleman throws a lady away, 
Psy loosens the strap of a Bikini top

ConCLusIon

 We examined the two music videos based on a 
theoretical scene analysis, focusing on the meanings and 
types rather than aesthetic fulfillments.  Respondents 
acknowledged that all the successful scene types of 
<Gangnam Style> contained Korean cultural elements. 
On the other hand, <Gentleman> was thought to have 
only one Korean cultural factor, which was the food cart 
scene. This means that the Korean cultural scenes shown 
in <Gentleman> were much less than those of <Gangnam 
Style>. <Gangnam Style> contained more Korean 
cultural scenes than <Gentleman>, which explains why 
<Gangnam Style> won much more popularity than 
<Gentleman>. In addition, this study can be taken as a 
meaningful attempt to apply Q methodology to establish 
the successful types of the visual scenes in a music 
video, and to prove the importance of the meanings of 
the content of a music video as well as its aesthetic form. 
In this light, this study can be said to have contributed 
to the methodology of the scene analysis of music 
videos. Finally, this study scientifically proved that the 
very Korean way of expressing and representing culture 
could lead to success in the worldwide scale. Therefore, 
this study might be able to be used as a helpful strategy 
to make our music videos and pop contents prevalent in 
the world market.
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ABstRACt 

Currently available pressure ulcer control mattresses in which only pressure is enabled lacks ability to 
control humidity. Humidity and nutrition affect the pressure ulcer. In this study, a mattress with controlled 
temperature and humidity was designed and its effectiveness was evaluated. The pressure ulcer mattress was 
made with a well-ventilated mesh material and a fan was installed strategically to lower the temperature and 
humidity and prevent the formation of pressure ulcer. Temperature and humidity were analyzed at specific 
areas of the new pressure ulcer control mattress and the existing mattress associated with possible risk of 
pressure ulcer. Analysis of the temperature and the humidity between the skin and the pressure ulcer control 
mattress indicated that the temperature of the patient using the current mattress were 40℃ and 70% and 
those of the patient who used the pressure ulcer control mattress were 38.5℃ and 50%. The pressure ulcer 
control mattress with mesh increases the quality of life via suppression and improvement of pressure ulcer 
based on ventilation between the patient and the mattress.

Keywords: Ulcer, Nursing hospital, Mesh, Mattress, Temperature, Humidity, Braden Scale.

BACKGRounD

Increased access to medical care and interest in 
health is expected to result in rapid aging worldwide. 
In 2060, the geriatric population may constitute 40.1% 
of the entire population1. Population aging will drive 
the demand for long-term medical care services mainly 
against geriatric and chronic diseases. Pressure ulcers 
in long-term care patients are an important morbidity2. 
As patients undergoing long-term care require relatively 
low-intensive treatment repeatedly based on their 
disease characteristics3, pressure ulcer prevention is 
more important than any treatment, and plays a decisive 
role in controlling the hospital and healthcare costs4.

M. Klaassen claimed that increase in both the 
temperature and relative humidity in the environment 
leads to the formation of pressure ulcer by lowering 
the skin strength as the epidermis and underlying skin 
layers become fragile5. However, existing mattresses 
used currently manage the pressure alone. Pressure has 
the greatest impact on pressure ulcer whereas the role of 
temperature and humidity is unknown.

Since pressure ulcer is a key component of the 
minimum data set required for quality evaluation of 
hospital care, efforts to prevent and manage pressure 

ulcer are ongoing6. Therefore, equipment and tools to 
prevent the risk of pressure ulcer in patients under long-
term case are needed.

Therefore, this study intended to develop a mattress 
with well-ventilated mesh and evaluated its effectiveness.

MAteRIALs AnD MetHoD

Manufacture of pressure bed mattress 
control

Pressure ulcers developing in patients under 
hospital care were observed. The body parts, which 
were frequently involved, were selected. The mesh 
material was used at the top for ventilation at the surface 
contacting the existing mattress. The mattress was 
designed to adjust the temperature and the humidity of 
the patient directly.

Braden scale 

Braden Scale is used to evaluate pressure ulcer, 
and the nurses provide personal data. It aggregates the 
scores by classifying the perceived awareness, humidity, 
activity, mobility and nutrition into four stages, and 
friction and slip into three stages. The perceived 
awareness refers to the ability to react to discomfort 
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Figure 1.  Mesh mattress structure

The fan has a performance of 0.07 A with 12V, and contains a zero noise cooler. It does not vibrate although 
the RPM is increased. The fan aspirates the air and diverts it to the lower part of the mattress. It was installed at 10 
locations such as the occipital area, shoulder blade, coccyx, heel, and so forth, with frequent pressure ulcer formation 
(Figure 2).

Figure 2. Mesh pressure ulcer control mattress

via appropriate pressure. Humidity refers to the degree 
of skin exposure, activity refers to the range of action, 
mobility refers to the ability to change or adjust the 
position, nutrition refers to the dietary intake in daily 
life, and the friction and slip phenomenon refer to the 
ability to maintain the position personally.

The total scores of the pressure ulcer stage 
evaluation and risk assessment of patients using existing 
alternate pressure mattress (20 patients) and those using 
the pressure ulcer control mattress (20 patients) were 
compared and analyzed among patients aged 65 years 
or older in the initial stages of pressure ulcer (non-
blanchable redness).

temperature and Humidity

The main factors with an impact on the pressure 

ulcer were identified by measuring the temperature and 
humidity in patients (20) using existing alternate pressure 
mattress and among the patients using the pressure ulcer 
control mattress (20).

ResuLts

Manufacture of pressure mattress

The top of the pressure ulcer control mattress was 
made with a mesh comprising a fabric full of holes, with 
an excellent draft power and dryness. The mesh was 
detachable to facilitate cleaning using a well-ventilated 
non-woven fabric in the form of Velcro. The mattress has 
a structure that enables air circulation from the bottom of 
the mesh to the fan inside the mattress (Figure 1).
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A mimetic diagram shows the airflow in the pressure ulcer control mattress using the mesh material. To lower 
the skin temperature and humidity between the patient and the mattress, a fan was installed for aspiration and 
cooling, and the mattress was designed for convenient cleaning (Figure 3). 

Figure 3. Mattress structure

temperature and humidity based on Braden 
scale scores

To determine the temperature and humidity scores 
according to Braden scale in patients using pressure ulcer 
control mattress and in those using existing mattress, an 
independent sample t-test was performed. The average 

score of the patients using existing mattress 
according to Braden scale was 16.8 and that of 
the patients using pressure ulcer control mattress was 
13.5 suggesting a lower average score in patients using 
pressure ulcer mattress compared with existing mattress 
(Table 1).

table 1. Analysis according to Barden scale                                                                                               

variable Frequency Average sD t value P value

Braden Scale
existing mattress 20 16.8 .756

11.55***

.000
ulcer control mattress 20 13.5 1.029

**p<.01, ***p<.001

Braden scale: variation in temperature and 
humidity based on mattress

Results of independent sample t-test revealed 
significant differences based on temperature and 
humidity. The average score of patients using existing 
mattress and that of patients using pressure ulcer control 

mattress was 16.8 and 13.5 points, respectively. The 
temperature was 40 ºC and 38.5 ºC, and the humidity 
was 70 and 50, respectively. The temperature and the 
humidity of patients using pressure ulcer control mattress 
were lower than in those using the existing mattress, and 
the Braden scale was also low (Table 2).
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table 2. temperature and humidity variation with mattress type]

variable Frequency Average sD t value P value

Temperature
existing mattress 20 40.0 1.184

2.87** .007
ulcer control mattress 20 38.5 1.97

Humidity
existing mattress 20 70.0 5.66

14.12*** .000
ulcer control mattress 20 50.0 2.86

**p<.01, ***p<.001

Braden scale score: correlation between temperature and humidity

The correlation between the average score of Braden scale and temperature was 0.519 and the correlation between 
the average score of Braden scale and humidity was 0.820. The correlation between temperature and humidity was 
0.402 (Table 3).

table 3. Braden scale, temperature, Humidity

variable Braden scale temperature Humidity

Braden Scale 1

Temperature .519＊＊ 1

Humidity .820＊＊ .402＊ 1

＊p<.05, ＊＊p<.01, ＊＊＊p <.001

DIsCussIon

It has been reported that a majority of pressure 
ulcers are triggered by damage to the deep tissue. 
However, the skin, which appears shallow clinically 
is subjected to the pressure, and is generally related to 
deeper injury6. Most of the skin pressure phenomenon is 
caused not by the pressure but by friction and humidity7. 
The clinical significance of this conclusion suggests that 
pressure is not the target of prevention, instead, friction 
and humidity play an important role in the appearance 
of pressure ulcer8. Friction is related to skin temperature 
and humidity9. Coefficient of friction increases in warm 
temperatures and high humidity conditions10. 

The nurses and caregivers should change the 
position of the patient who is likely to have pressure 
ulcer or has pressure ulcer every 2 h, and the existing 
pressure ulcer mattress is a substitute. Such mattresses 
are distributed commercially at a cheap price. 
However, these mattresses concentrate on the 
pressure only excluding other factors having 
impact on the pressure ulcer. The pressure ulcer 

control mattress designed in our study lowers 
the skin temperature of the patient and prevents 
moisture generation using a mesh at the top of the 
mattress, which facilitates ventilation compared 
with the current mattresses focused on pressure 
alone. The currently available pressure ulcer 
mattresses use rubber tube as a mattress material 
generating severe friction on the surface contacting 
the patient’s skin, although it is generally covered 
with a bed sheet. This structure deteriorates the 
ventilation, promotes an environment conducive 
to microbial proliferation. As the byproducts are 
not removed, the coefficient of vertical friction is 
increased, resulting in pressure ulcer formation. 
However, since the newly developed pressure 
ulcer control mattress is made using a Velcro-type 
non-woven fabric, it can be cleaned by detaching 
the mesh from the mattress and at the bottom of 
the mattress, which connects the top of the mesh 
and the mattress structure. Fans are installed at 
locations, where pressure ulcer occurs frequently 
such as occipital area, shoulder blade, elbow, coccyx, 
and heel. In addition, for the location of the fan for 
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men and women in their 60s, with average height, 
it was evaluated to determine if the mattress with 
mesh controlled the initial stages of pressure ulcer 
by lowering the temperature and the humidity. In 
the pressure ulcer stage evaluation and the score of 
the pressure ulcer risk assessment tool, the score was 
lowered by 3.3 points, temperature by 1.5ºC and the 
humidity by 20%. 

 However, while the temperature and the humidity 
in the space between the patient and the mattress were 
measured, the temperature and the humidity of the 
entire ward were not maintained constant. Patients using 
a diaper were greatly affected by the humidity in the 
initial stages of pressure ulcer.

ConCLusIon

The pressure ulcer control mattress designed and 
developed in this study suppressed pressure ulcer 
formation and lowered the temperature and the humidity 
via ventilation of the surface between the patient and the 
mattress. The results of this study may be used as basic 
data to develop an appropriate intervention for enhanced 
quality of life by decreasing the risk of pressure ulcer 
formation.
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ABstRACt

The purpose of this study is to investigate the effects of diet containing Weissella cibaria CMU (oraCMU) on 
Streptococcus mutans causing dental caries. The m-PHP index was Modified Patient Hygiene Performance 
Index. As a measuring method, Modified patient hygiene performance index was measured to quantify 
oral hygiene condition among 2 subject groups consisting of W. cibaria CMU (oraCMU), a commercial 
product containing W. cibaria CMU and the same commercial product but removing W. cibaria CMU as a 
placebo control. Each group had 25 subjects. Unstimulated saliva were collected and analyzed by real-time 
polymerase chain reaction (RT-PCR). The measurement of Modified patient hygiene performance index was 
performed every 2 weeks starting from the first day of the experiment. And to know the effects of post-diet, 
its measurements were continued every 2 weeks for 4 weeks of a post-diet period. Data were analyzed by 
One-way ANOVA was carried out for the significance test between groups. Scheff’s post hoc was used to 
determine variance homogeneity differences between the mean values (p < 0.05).

Modified-patient hygiene performance (m-PHP) index were significantly reduced in the Weissella cibaria 
CMU (oraCMU) compared to the removing W. cibaria CMU (oraCMU) as a placebo control, with significant 
differences between groups (p＜0.05). Our survey confirms that there are many individual subjects who 
believed that oral health could be maintained with diet of W. cibaria CMU (oraCMU).     Specifically, 
there was a statistical significance difference between Weissella cibaria CMU (oraCMU) and placebo 
control groups during both of the 2-weeks and 4-weeks (p＜0.05). Streptococcus mutans levels significantly 
decreased in the W. cibaria CMU (oraCMU) compared to the removing W. cibaria CMU as a placebo 
control during the intervention. The oral colonization of W. cibaria CMU (oraCMU) was also observed. 
These results suggest that W. cibaria CMU (oraCMU) were serves as oral probiotics, to prevent dental caries 
and good oral health.

Our results represented that Weissella cibaria CMU (oraCMU) diet were significantly suppression of biofilm 
formation on the surface enamel in terms of oral hygiene. This study would be used as basic data for future 
research in the development of oral hygiene products.

Keywords: Biofilm, Dental caries, modified patient hygiene performance (m-PHP) index, Streptococcus 
mutans, Weissella cibaria CMU (oraCMU) 
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IntRoDuCtIon

Dental caries are one of highly occurring diseases in 
South Korea, and are developed by oral bacteria that can 
decompose carbohydrates of food debris in the mouth 
and synthesize organic acids, which in turn decalcificate 
inorganic minerals in the enamel tissue of the teeth1,2. 
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Weissella cibaria has been found in Korean kimchi 
fermentation and other sources, including fermented 
foods such as healthy human infants, Greece salami, 
and sausages. Generally, W. cibaria were abundant in 
various fermented foods3,4,5,6.

W. cibaria CMU are isolated strains of W. cibaria 
from the saliva of healthy children7. Through various 
experiments of inhibition of biofilm formation on the 
enamel surface of oral cavity by using oral lactic acid 
bacteria W. cibaria CMU. Generally, W. cibaria were 
abundant in various fermented foods.

The purpose of this research is to assess to what 
extent diet including oral probiotics, Weissella cibaria 
CMU affect oral environments through oral examinations 
including counting the bacterium number, and to find 
their roles in preventing dental caries. 

Current clinical and preventive practices include 
fluoride coating, oral hygiene management, sealants, 
etc, and if dental caries are found, typically caries area is 
removed and synthetic materials such as amalgam, resin 
or gold are filled in8,9. Such treatments are a symptomatic 
treatment and not a therapeutic treatment against 
disease-causing oral bacteria, and there are high chances 
of recurrence10. To remove such risky disadvantages, 
a preventive practice in this study is presented as a 
new paradigm of using live oral lactic acid bacteria 
(probiotics) to cure dental caries11,12,13,14.

Probiotics are one of the various prevention methods 
to reduce dental caries and oral diseases. The purpose of 
this study was to evaluate the effects of tablets containing 
Weissella cibaria CMU (oraCMU) on dental caries risk 
factors. The participants were divided randomly into two 
groups, and treatment consisted of administration of a 
daily tablet containing W. cibaria CMU (oraCMU) or 
placebo control. 

The clinical and microbiological monitoring 
was performed during and after the intervention. 
Unstimulated saliva were collected and analyzed 
by real-time polymerase chain reaction (RT-PCR). 
Modified-patient hygiene performance (m-PHP) index 
were significantly reduction of Weissella cibaria CMU 
(oraCMU) compared to the removing W. cibaria CMU 
(oraCMU) as a placebo control. Streptococcus mutans 
levels significantly decreased in the W. cibaria CMU 
(oraCMU) group compared to the control during the 
intervention. The oral colonization of Weissella cibaria 

CMU was also observed. These results suggest that W. 
cibaria CMU (oraCMU) are good oral care probiotics to 
prevent dental caries.

MAteRIALs AnD MetHoD

Subjects

This study was carried out in accordance with 
Declaration of Helsinki: ethical principles for medical 
research, and approved by IRB (IRB appraisal number: 
1041485-201608-HR-001-02). Study subjects were 60 
individuals selected from 70 in total who applied for this 
study program. They checked the objectives and scope 
of the study and personal information uses before they 
signed a research agreement. Through a questionnaire 
screening, subjects who were in dental braces (n=6) or 
taking antibiotics (n=4) were eliminated. To perform 
an oral hygiene test, at least 2 hours before, they were 
discouraged to do any oral activities (eating, drinking, 
chewing, brushing, mouth washing), then, questionnaire 
survey, oral check-up, plaque index and saliva testing 
were conducted.

Randomly, each half of subjects were assigned into 
a test group (Oradentics Inc., commercial products) or 
control group (the same but W. cibaria CMU omitted). 
Each individual was instructed to take a test or control 
diet for 4 weeks. Every 2 weeks, plaque index, saliva 
amount, S. mutans bacteria in saliva and W. cibaria 
were compared between the test and control group. 
Also, during 4 weeks of a follow-up, plaque index and 
saliva test were performed in every 2 weeks. In addition, 
W. cibaria in saliva were counted to assess W. cibaria 
settlement in the mouth for the test group W. cibaria 
CMU (oraCMU).

The dietary food used for this clinical study was in 
the form of a tablet in identical shape and color and was 
provided by Oradentics Inc. Depending on the presence 
or absence of W. cibaria CMU (oraCMU) (1x109 CFU/
tablet), it is divided into a test or control group. Applying 
a double-blind test, both subjects and non-subjects did 
not know whether it is a test diet or control diet, and 
each group (test or placebo groups) consisting of 30 
individuals was subject to this study.

They were instructed to consume a tablet by 
slowly melting it in the mouth without swallowing it 
in the evening before going to bed and after dinner and 
tooth brushing, once a day. Meanwhile, they were also 
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instructed to do tooth brushing as usual but not to use 
mouth wash.

Plaque Index

To monitor the oral hygiene status, we used index 
modified patient hygiene performance (m-PHP) index. 
To calculate the index, both sides of six human teeth 
were equally sectioned into 5 pieces and each section 
was used to calculate the bacterial biofilm extent and all 
obtained sum is given as an absolute value from minimal 
0 to maximal 60.

saliva collection

Saliva was collected into a 50 ml sterilized tube 
between 10-11 am after chewing wax for 2 to 3 minutes. 
Some of collected saliva was kept at -80℃ until DNA 
extraction. The 1 ml of each collected saliva was added 
to 5 ml of 1x PBS buffer, suspended and centrifuged at 
1800x g for 5 minutes. DNA was extracted from the pellet 
after removing the supernatant following manufacturer’s 
instructions (G-Spin genomic DNA extraction kit, 
iNtRON biotech., Korea). The final eluted volume of 
DNA was 100ul and 1ul was used for quantitative real-
time PCR.

Bacterial strains and culture

W. cibaria CMU (oraCMU) provided by Oradentics 
Inc.(South Korea) was inoculated in De Man, Rogosa, 
Sharpe broth (MRS, Difco, USA) and cultured for 16 
hours in an aerobic condition. Streptococcus mutans 
(ATCC25175) was purchased from Korean Culture 
Center of Microorganisms and cultured. S. mutans that 
was kept in the deep-freezer was cultured on the BHI 
(Brain Heart Infusion, Becton, Dickinson and Company) 
media.

extraction of DnA from the bacterial culture

The Genomic DNA was extracted from cultured 
W. cibaria CMU or S. mutans. Genomic bacterial DNA 
was used as a standard DNA template for quantitative 
RT-PCR assay methods. Genomic DNA was extracted 
following by vendor’s instructions manual (G-Spin 
genomic DNA extraction kit, iNtRON biotech., Korea). 
Isolated DNA was quantified by using NanoDrop2000 
(Thrmo Scientific, USA) and used as standard DNA for 
RT-PCR analysis after 10 times dilution.

Real-time PCR

The Real-time RT-PCR assay was conducted by 
using Rotor- Gene 6000 (Corbett Research, Sydney, 
Australia). Reaction mixture includes sense primer and 
antisense primer (100 nM, 1 ㎕ each), template 
DNA 2 ㎕, 2x QuantiTect SYBR Green PCR Kit 
(Qiagen, CA) 12.5 ㎕, and distilled water 8 ㎕ 
in 25 ㎕ total. The sequences of primers were 
W. cibaria-specific forward primer Wc612-F, 
5’- GTGAAAGCCCTCAGCTCAAC -3’ and reverse 
primer Wc711-R, 5’- CTACGCATTTCACCGCTACA 
-3’; S. mutans specific forward primer Sm-F, 
5’-GCCTACAGCTCAGAGATGCTATTCT-3’ and reverse 
primer Sm-R, 5’-GCCATACACCACTCATGAATTGA-3’. 
For RT-PCR, template DNA was denatured at 95℃ 
for 5 minutes, 40 times of polymerization reaction 
at 95℃ for 5 seconds, and additionally incubated 
at 60℃ for 10 seconds. The melting curve from 
65℃ to 95℃ was plotted every 0.2 second interval.

statistical analysis 

Using quantitative real-time PCR, oral settlement 
in which the count of W. cibaria CMU in the saliva 
was monitored was statistically significant. To monitor 
changes of the m-PHP index in each group during 
treatments, repeated measure ANOVA was harnessed 
for validity. Relative coefficients between W.  cibaria 
CMU and S. mutans were analyzed. SPSS Version 21.0 
for Windows was used for all the statistical analysis used 
in this study at a significance level of 0.05.

ResuLts AnD DIsCussIon

m-PHP index of W. cibaria CMu(oraCMu)

Many studies on bacteriotherapy, such as caries 
vaccine, probiotics, etc have been going on by targeting 
S. mutans, principal dental caries-causing bacteria15, and 
also as a new paradigm that can replace conventional 
therapies, many other studies have been harnessing live 
oral lactic acid bacteria (probiotics) to cure dental caries, 
peritonitis and bad breath16,17,18.

The m-PHP index of the oraCMU containing W. 
cibaria and placebo control not containing W. cibaria 
CMU (oraCMU) was measured every 2 weeks during 
4 weeks of diet and subsequently 4 weeks after diet. 
Starting from 2 weeks and thereafter, W. cibaria CMU 
(oraCMU) showed a marked decrease compared to the 
control, which was statistically significant (p< 0.05). 
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This trend remained the same even for 4 weeks of after-diet in figure 1.

Figure 1. m-PHP index among the oraCMu and Placebo control during the study. *p<0.05

oral colonization Resistance of W. cibaria CMu 
(oraCMu) 

Korean companies have know-how on developing 
products using lactic acid bacteria and they are good 
at exports but they do not have oral lactic acid bacteria 
technology. A variety of lactic acid bacteria candies 
are available on the market, they are not made of oral 
lactic acid bacteria but of common lactic acid bacteria 
for bowel health, or only limitedly available in no sugar 
lactic acid candy products containing xylitol or other 
sugar alcohols, and there are no available oral lactic acid 
products19,20,21.

While dieting W. cibaria CMU (oraCMU), the count 
of W. cibaria CMU was increased as shown in table 1. 
Even it was higher than 0 week for 4 weeks of after-diet, 
which suggest that W. cibaria CMU (oraCMU) could 
settle in the oral environment for a while even without 
daily diet (p < 0.05) as shown in table 2.

table 1: oral colonization resistance of W. cibaria 
CMu (oraCMu) for 0-4weeks

Cell number of W. cibaria CMu/ml, (n=25)

Mean se p

0 wks 360.6760 110.66437 .003*

2 wks 1347.7320 286.52665 .000*

4 wks 1492.5800 400.19344 .001*

*p < 0.05

table 2: oral colonization resistance of W. cibaria 
CMu (oraCMu) for 6-8weeks

Cell number of W. cibaria CMU/ml, (n=25)

Mean se p

0 wks 360.6760 110.66437 .003*

6 wks 921.6040 176.11997 .000*

8 wks 855.0440 197.10158 .000*

*p < 0.05

Adhesion of W. cibaria CMu (oraCMu) in oral 
Cavity

The effects of probiotics on periodontal disease 
and the microbial of subgingival plaque in human 
subjects22. After administration probiotics reduced 
salivary S. mutans was found23. The analyzed results of 
S. mutans growth in the mouth showed that the growth 
of S. mutans was significantly inhibited during the 4 
weeks of oraCMU dieting in figure 2. The number of 
W. cibaria CMU (oraCMU) during the post-oraCMU 
dieting (6-8 weeks) was higher than that at 0 week, 
which demonstrated that the growth of S. mutans was 
effectively suppressed in figure 3. It is confirmed that 
the diet of W. cibaria (oraCMU) not only inhibited 
significantly the growth of caries-causing bacteria, S. 
mutans but its effects continued during the one month of 
post-oraCMU (p < 0.05).
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Figure 2. Comparison of cell numbers of W. cibaria CMu (oraCMu) and S. mutans in saliva for 4 weeks

Figure 3. Comparison of cell numbers of W. cibaria CMu (oraCMu) and S. mutans in saliva for 6 and 8 weeks

ConCLusIon

This study assessed the effects of W. cibaria CMU 
(oraCMU), oral probiotics on the oral environments to 
prevent dental caries by dieting commercial products 
containing the selected oral probiotics, conducting oral 
examinations and measuring bacterial counts.  

   The count increased in ‘after 4-weeks diet’ and 
was maintained more than 50% in ‘after diet stop’ in a 
statistically significant way although the count started to 

decrease after diet stop, which supports the oral cavity of 
adhesion ability of W. cibaria. 

By using real-time PCR quantification, the 
attachment ability in the oral environments estimated by 
counting W. cibaria CMU supported that the count of 
W. cibaria CMU was increased during the 4 weeks of 
oraCMU diet demonstrating its attachment ability in the 
oral environments and S. mutans growth was inhibited. 
Meanwhile, after oraCMU diet was stopped, the count 
of W. cibaria CMU started to decrease but it was kept 
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no less than 50% of 0 week, and the growth of S. 
mutans was suppressed ever post-oraCMU diet period. 
With oraCMU diet, the growth of dental caries-causing 
bacteria, S. mutans was significantly suppressed, which 
is statistically significant between two groups (p < 0.05).
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.53, p < .001). The perceived importance of nurses’ roles among the general public was found to significantly 
influence the nursing image, demonstrating an explanatory power of 17.7% (β = .43, p < .001).
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IntRoDuCtIon

necessity of this study

Nurses in Korea provide an increasingly wider 
range of crucial services in the healthcare sector. Ever 
since nursing was introduced to Korea in its modern 
form in the late 19th century1, nurses have witnessed 
the expansion of their roles from direct care in various 
settings to as many as 770 activities that can be grouped 

into 40 types of roles, including education, counseling, 
management, support, cooperation, mediation, and 
research, as reported in Park’s2 analysis of the nursing 
profession in Korea. In this context, promoting nursing 
as a professional career requires not only nurses’ own 
dedication to their diverse roles in clinical or community-
based nursing settings, but also an investigation into 
whether the public perception of nursing professionals is 
keeping pace with their growing importance.

A desirable nursing image among the general public 
has a positive impact on nurses’ self-concepts, self-
esteem, job satisfaction, turnover intention, and work 
performance3, which in turn, supports professional 
growth of the nursing sector and, ultimately, benefits 
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patients by encouraging nurses to provide high-quality 
service to those in need of their care. Furthermore, a 
positive nursing image facilitates nurses’ activities and 
contributes to achieving more desirable outcomes, such 
as patients’ recovery or improved health conditions, by 
inducing patients to better cooperate with the nursing 
care that they receive. In contrast, a distorted or negative 
nursing image misinforms the public on the status 
and roles of nurses in both educational and clinical 
circumstances4.

Despite the above-mentioned salience of the nursing 
image, we noticed through a literature review that extant 
research mostly explored confined aspects, including the 
recent image of nurses on the internet and social media3, 
the nursing image in relation to experiences of clinical 
practice4,5 and hospitalization6,7, and the nursing image 
perceived by those in specific occupations8. As such, 
the current study seeks to examine the impact of the 
perceived importance of nurses’ roles among the Korean 
general public on the nursing image, with the aim of 
providing basic data for endeavors toward improving the 
image of nurses in the country.

Study purpose 

The current study aims to examine the impact of 
the perceived importance of nurses’ roles among the 
Korean public on the nursing image. More specifically, 
we attempted to:

1) Identify the study participants’ general 
characteristics;

2) Examine their perceived importance of nurses’ 
roles, their favorability toward nurses, and the quantified 
degree of the nursing image;

3) Explore the differences in the nursing image in 
relation to the participants’ proximity to nursing care and 
experience of hospitalization;

4) Analyze the association between the participants’ 
perceived importance of nurses’ roles, their favorability 
toward nurses, and the nursing image; and

5) Determine the impact of the participants’ 
perceived importance of nurses’ roles on the nursing 
image.

MAteRIALs AnD MetHoD

study design

The current study adopted a descriptive correlational 
design with the aims of examining whether prior 
experience of hospitalization translates into different 
nursing images among the general public and identifying 
the association between their perceived importance of 
nurses’ roles, favorability toward nurses, and the nursing 
image.

Participants and data collection

We surveyed 100 participants selected among the 
general population in S Special Metropolitan City, 5 cities 
in the K area, and D Metropolitan City from July 15th to 
August 15th, 2017. Individuals satisfying the following 
criteria were eligible for our study: 1) neither nurses 
nor nursing students; 2) above 16 years old; 3) with no 
mental disorders; and 4) capable of communicating, 
reading the questionnaire, and providing answers. Only 
those who provided consent to participate in the current 
study were surveyed. To collect data, we explained the 
details of our study to the participants and asked them to 
complete the questionnaire. The sample size exceeded 
the recommended 88 participants, calculated on the basis 
of the difference in the mean value of two independent 
samples with an effect size of 0.5, significance level 
of 0.05, and statistical power of 0.95 using G*power 
3.1.9.29. Of the questionnaires collected from the 100 
participants, none contained insincere answers or 
omissions in relation to key variables measured in the 
current study, leading to the use of all the questionnaires 
(100.0%) in the final analysis.

Instruments

1) We used the scale for measuring the nursing 
image developed by Yang10, which was modified and 
supplemented in line with the purpose of the current 
study. This instrument contained 31 question items 
in four nursing image sub-categories, of which there 
were 12 traditional image items, 7 social image items, 
6 professional image items, and 6 personal image items. 
The answers were provided on a 4-point scale, with 
higher scores indicating a more positive nursing image. 
The current study demonstrated an overall Cronbach’s 
alpha reliability value of 0.74, and for each sub-category 
of the nursing image, the reliability values were 0.77 
for traditional image, 0.78 for social image, 0.78 for 
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professional image, and 0.69 for personal image.

2) A self-report instrument was used to measure the 
subjective importance of nurses’ roles and favorability 
toward nurses as perceived by the participants. For this 
instrument, we adopted a 10-point visual analogue scale, 
reported to demonstrate a high degree of reliability, 
validity, and sensitivity when used appropriately11.

Ethical consideration 

Prior to the survey, we explained the purpose and 
procedures of our study directly to the participants and 
guaranteed their anonymity. We also informed them 
that they were free to withdraw from the current study 
without any disadvantage at any time.

Analysis

The collected data in the current study were analyzed 
using SPSS 22.0. 

1) Descriptive statistics were used to examine the 
participants’ general characteristics.

2) Descriptive statistics were used to analyze the 
participants’ perceived importance of nurses’ roles, their 
favorability toward nurses, and the quantified degree of 
the nursing image.

3) The differences in the nursing image in relation 
to the participants’ proximity to nurses and experience of 
hospitalization were analyzed using independent sample 
t-tests.

4) The correlations between the participants’ 
perceived importance of nurses’ roles, their favorability 
toward nurses, and the nursing image was analyzed 
using Pearson’s correlation coefficients.

5) A linear regression analysis was performed 
to examine the impact of the participants’ perceived 
importance of nurses’ roles on the nursing image.

ResuLts 

General characteristics of participants

Table 1 below illustrates the participants’ general 
characteristics. Among them, 66.0% were females 
and 41.0% were in their 50s or older. The majority of 
participants held a high school diploma (41.0%) and was 
employed as office workers (40.0%).

table 1: General Characteristics of Participants

                                                                                                                                                  (n=100)

Characteristics Categories n (%)

Gender
male 34 (34.0)

female 66 (66.0)

Age

teenager 11 (11.0)

20s 22 (22.0)

30s 12 (12.0)

40s 14 (14.0)

over 50 41 (41.0)

Education

elementary school 1 (1.0)

middle school 16 (16.0)

high school 53 (53.0)

college/university 27 (27.0)

graduate school 3 (3.0)

Occupation

students 29 (29.0)

office workers 40 (40.0)

self-employment 11 (11.0)

no occupation 15 (15.0)

etc. 5 (5.0)

Hospitalization 
Experience

local clinic 12 (12.0)

general hospital 23 (23.0)

university hospital 36 (36.0)

etc. 2 (2.0)

no 27 (27.0)

Proximity to RN
yes 26 (26.0)

no 74 (74.0)

Knowledge of the 
difference between 
RN and NA

yes 80 (80.0)

no 20 (20.0)

Knowledge of RN’s 
final education

high school 4 (4.0)

college/university 93 (93.0)

etc. 3 (3.0)

RN = Registered Nurse, NA = Nursing Assistant

Variable levels

Table 2 below presents the mean values of the 
variables. The perceived importance of nurses’ roles 
among the general public was measured at 7.97 (1.41) 
out of 10, favorability towards nurses at 7.40 (1.65) out 
of 10, and the nursing image at 3.06 (.35) out of 4, all 
of which were relatively high scores. Of the nursing 
image sub-categories, the traditional image obtained the 
highest score at 3.32 (.45) [Table 2].
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table 2: Mean scores of Variables      (n=100)

Variables Mean (sD) Min-Max

Importance of nurses’ roles 7.97 (1.41) 5.0-10.0

Favorability toward nurses 7.40 (1.65) 5.0-10.0

Quantified 
degree of
Nursing 
image 

Traditional 
image 3.32 (.45) 2.25-4.00

Social image 2.83 (.50) 1.43-4.00

Professional 
image 3.28 (.44) 2.33-4.00

Personal 
image 2.61 (.36) 1.83-4.00

Total score 3.06 (.35) 2.23-4.00

Nurse image according to the variables

Table 3 below illustrates the nursing image in 
relation to each of the variables. The proximity to nurses 
among the general public did not lead to differences in 
the nursing image (t = .26, p > .05). Of the nursing image 
sub-categories, only the social image demonstrated 
differences depending on the participants’ prior 
experience of hospitalization (t = 2.12, p < .05): those 
with hospitalization experience (M = 2.78, SD = .53) 
reported a significantly lower social image score than 
did those without any episode of hospitalization (M = 
2.98, SD = .39).

table 3: nurse Image according to Variables     (n=100)

Variables
Mean
 (sD)

traditional 
Image

social
Image

Professional
Image

Personal 
Image

total 
nursing Image

t (p)
Mean
 (sD)

t (p)
Mean
 (sD)

t (p)
Mean
 (sD)

t (p)
Mean
 (sD)

t (p)

to nurses

low (N=26)
3.37
(.47)

.686
(.494)

2.85 
(.57)

.140
(.889)

3.31
(.54)

.343
(.734)

2.54
(.28)

-1.126 
(.263)

3.08
(.38)

.263
(.793)

high 
(N=74)

3.30
(.45)

2.83
(.48)

3.27
(.40)

2.63
(.39)

3.06
(.34)

Yes (N=73)
3.29
(.47)

1.27
(.208)

2.78
(.53)

2.12
(.038)*

3.25
(.47)

1.65
(.103)

2.59
(.39)

-.595
(.553)

3.03
(.37)

-1.76
(.083)

No 
(N=27)

3.40
(.40)

2.98
(.39)

3.35
(.31)

2.64
(.26)

3.15
(.27)

**: p < .01, *: p < .05 

Correlations between variables 

Table 4 below presents the correlations between 
the variables. The perceived importance of nurses’ 
roles among the general public showed a statistically 
significant correlation with their favorability toward 
nurses (r = .59, p < .001) and the nursing image (r = 

.43, p < .001). The perceived favorability toward 
nurses among the general public also demonstrated 
a statistically significant correlation with the nursing 
image (r = .34, p < .001). In particular, a higher score in 
the perceived importance of nurses’ roles was positively 
and significantly correlated with nurses’ professional 
image (r = .53, p < .001).
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table 4: Correlations among Variables       (n=100)

Variables 1) r(p) 2) r(p) 3) r(p) 4) r(p) 5) r(p) 6) r(p) 7) r(p)

Importance of nurses’ 
roles1) 1

Favorability to
nurses2)

.59 (.000)** 1

Level
of
nurse
image 

traditional
image3)

.40 (.000)** -.42 
(.000)** 1

social
image4)

.28 (.004)** .16 (.114) .62 (.000)** 1

professional
image5)

.53 (.000)** .47 (.000)** .68 (.000)** .72 (.000)** 1

personal
image6)

.06 (.583) -.09 (.374) .07 (.465) .27 (.007)* .18 (.072) 1

total
score7)

.43 (.000)** .34 (.000)** .88 (.000)** .86 (.000)** .85 (.000)** .38 (.000)** 1

**: p < .01, *: p < .05

Predictor of nursing image 

As shown in Table 5 below, the perceived importance of nurses’ roles among the general public was found to 
significantly influence the nursing image, demonstrating an explanatory power of 17.7% (β = .43, p < .001).

table 5: Predictor of nursing Image

                                                                                                                                       (n=100)

Variables β p Adj.R2 F(p)

Importance of 
nurses’ roles

.43 .000** .177 22.219 (.000)

**: p < .01, *: p < .05 

DIsCussIon

Our findings put the nursing image score at 3.06 
out of 4, indicating a positive image, consistent with 
the nursing image score of 3.23 in a previous study that 
applied the same instrument as ours with general-public 
participants10. However, this score is lower than those 
among nursing students, as reported in Kang’s study4, 
which, employing the same measuring instrument as 
ours, found scores of 3.5 among students with clinical 
practice experience and 3.7 among those without such 
experience; and in Choi’s study[5], which found an 
image score among nursing students of 3.74. In the 
current study, the traditional image score was highest 
among the nursing image sub-categories at 3.32, in 

contrast to findings of previous studies with general-
public in-patients10 and nursing students4,5, in which 
the professional image score was highest. We speculate 
that the nursing image among the general public, albeit 
being largely positive, does not sufficiently capture the 
expanded roles of nurses required in real-world care 
settings in comparison with the image among nursing 
students.

The current study did not find a statistically 
significant difference in the nursing image scores 
in relation to the participants’ prior experience of 
hospitalization, but a closer examination of the nursing 
image sub-categories revealed that hospitalization was 
associated with a reduced social image score. This is 
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partially congruent with extant research findings that an 
experience of hospitalization had no effect on the nursing 
image8 or even compromised it7. However, Kim6, after 
surveying in-patients on their perceptions of nursing care 
before and after hospitalization, reported that episodes 
of hospitalization improved the nursing image across all 
sub-categories except personal image. We thus presume 
that the participants in the current study may not have 
had an experience that could have improved their social 
image of nurses. Perhaps it is more likely, considering 
that the participants were not under in-hospital care at 
the time of our survey8, that their recollection of past 
episodes of hospitalization was insufficient to identify 
and capture the heightened social image of nurses in 
recent years.

Moreover, in the current study, the importance of 
nurses’ roles displayed a high correlation not only with 
favorability toward nurses (r = .59, p < .001), but also, 
quite notably, with nurses’ professional image (r = .53, p 
< .001). Therefore, advancing nursing as a professional 
career calls for public outreach efforts to raise awareness 
of the roles of nurses and their importance.

The perceived importance of nurses’ roles among 
the general public displayed a statistically significant 
impact on the nursing image, with an explanatory power 
of 17.7%. Therefore, enhancing the nursing image 
warrants endeavors to raise public awareness of the 
importance of nurses’ roles.

ConCLusIon 

An enhanced nursing image brings significant 
benefits to patients since it ultimately contributes to their 
recovery and enhanced health conditions. Our findings 
that the perceived importance of nurses’ roles among 
the public exerts great influence on their nursing image 
warrant public outreach efforts to raise awareness of the 
importance of nurses’ roles. The current study makes 
a significant contribution in providing basic data to 
endeavors toward enhancing the nursing image in Korea.
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Background/objectives: The purpose of the present study was to provide basic data to promote the 
happiness in adolescents by identifying physical and psychological variables that affect happiness based 
upon the gender.

Methods/statistical analysis: The subjects of the present study were 204,756 adolescents who had 
participated in the 2014-2016 Korea Youth Risk Behavior Web-based Survey. Real numbers and weighted 
percentages were used for the levels of physical and psychological factors in male and female adolescents. 
Comparisons between the male and female groups were conducted using a t-test. Linear regression analysis 
was used for the factors affecting the happiness of the male and female adolescents.

Findings: Both male and female adolescents felt the sense of happiness when the number of physically 
active days was high, and when they were sufficiently recovered from fatigue by sleep. For weight control 
efforts, the sense of happiness was higher when maintenance efforts were made, than when no effort was 
made. The sense of happiness was high when the BMI was 25 or higher compared to a BMI less than 25. The 
sense of happiness was higher for those who did not smoke and drink than those who did, and the subjects 
felt unhappy when they felt more stress. The subjects felt a higher sense of happiness when subjective 
health status was higher. Subjective body image was different between male and female subjects in that a 
higher sense of happiness was found in male adolescents who answered “very overweight” than those who 
answered “normal” or “overweight,” while female adolescents showed a higher sense of happiness when 
they were thinner.

Improvements/Applications: Variables affecting the happiness of adolescents were identified through the 
present study. The results can be usefully provided as basic data for the development of happiness promotion 
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Keywords:  Happiness, Adolescents, youth health behaviors, physical factors, Psychological factors

Corresponding author:
sung-Yun Ahn
Professor, Dept. of Nursing, PaiChai University, Korea
Email: syahn@pcu.ac.kr

IntRoDuCtIon  

Adolescence is a time when youth experience many 
physical and psychological changes as a result of growth 
spurts. Due to such developmental characteristics, 
adolescents not only have physical and psychological 
burdens, but also, especially today’s South Korean 
adolescents, rarely feel a sense of happiness due to the 

fierce educational reality centered on college admission 
A research report1 has shown that physical activities 
reduce the psychological stress of adolescents, but 
because college-entrance focused education in South 
Korea creates a pattern of attending private academies or 
taking private lessons after school, rather than engaging 
in sports activities, the opportunities to reduce the stress 
of adolescents are bound to decrease. Consequently, the 
number of adolescents who are affected because of it is 
increasing2.

Happiness is a state of feeling sufficient satisfaction 
and joy in life3, and if adolescents feel happiness now, 

DOI Number: 10.5958/0976-5506.2018.01156.7 
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it will be an important asset for living a happy life in 
adulthood, and further, improve the happiness level of 
the future society and country. Therefore, the happiness 
of South Korean adolescents is very important. 
Nevertheless, the educational culture of South Korean 
society, which is lineage-centered and Confucian success 
and fame tradition, has led to intensified competition for 
the level of education and academic clique4. Moreover, 
adolescence in South Korean society is frequently 
regarded as a period to defer or sacrifice happiness in 
order to attain superiority through social success in the 
future.

Adolescence is the period when not only physical 
growth is fast, but also sexual changes based upon gender 
due to hormone secretions are remarkable. In addition, 
according to previous studies, gender differences have 
been reported in various variables, such as interests in 
sports5, game addiction6, or body image7 that can affect 
the sense of happiness. Considering these findings, 
analyzing differences in the sense of happiness based 
upon the gender of adolescents is necessary while also 
having gender as an important variable. A review of 
research that has been conducted so far showed several 
studies that had only analyzed some variables of South 
Korean adolescents by gender8, but it is difficult to find 
studies that have comprehensively analyzed various 
physical and psychological variables that affect the sense 
of happiness by gender. Accordingly, the purpose of the 
present study was to provide basic data to understand 
and promote the sense of happiness in adolescents by 
identifying physical and psychological variables that 
affect happiness based upon the gender.

MAteRIALs AnD MetHoD

study design

The present study is a descriptive study that 
performed a secondary analysis on the data of the 2014-
2016 Korea Youth Risk Behavior Web-based Survey 
to identify factors affecting the sense of happiness of 
adolescents based upon gender.

Participants

The subjects of the present study were 204,756 
(105,011 male and 99,745 female participants) 
12-18-year-old adolescents who had participated in 
the 2014-2016 Korea Youth Risk Behavior Web-based 
Survey, which is an anonymous self-administered online 

survey conducted by the Ministry of Education, the 
Ministry of Health and Welfare, and the Korea Centers 
for Disease Control and Prevention to prepare basic data 
necessary to plan and evaluate the adolescent health 
promotion project. The Korea Youth Risk Behavior 
Web-based Survey is a government-approved statistical 
survey conducted based on the National Health 
Promotion Act. The survey was subjected to an IRB 
review in 2014, but it is being carried out without IRB 
review since 2015 based on Clause 2 (1), Article 2 of the 
enforcement regulation of the Bioethics and Safety Act.

survey method

The survey was carried out using an anonymous 
self-administered online survey method by assigning 
one computer per student in the sampled classes, and 
randomly assigning seats in the school computer room 
with Internet connection.

Research variables

 General characteristics: gender, age, academic 
grade, number of breakfasts eaten per week, frequency 
of fast food consumption per week, part-time job 
experience, and weekly allowance.

 -Academic grade: classified into “high,” “medium-
high,” “medium,” “medium-low,” and “low.”

 -Weekly allowance: categorized into “less than 50 
thousand KRW,” “50-100 thousand KRW,” and “over 
100 thousand KRW.”

Physical factors

 -Number of day physical activities performed, 60 
minutes or more per day during the past seven days

 -The level of fatigue recovery by sleep during 
the past seven days: classified into “highly sufficient,” 
“sufficient,” “neutral,” “insufficient,” and “highly 
insufficient.”

 -Weight control efforts: categorized into “no effort,” 
“reduction effort,” “increase effort,” and “maintenance 
effort.”

 -Body Mass Index (BMI): categorized into under 
18.5, between 18.5-24.9, and 25 or higher.

 -Drinking

 -Smoking
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Psychological factors

 - Stress: classified into “profound stress,” “severe 
stress,” “average stress,” “mild stress,” and “almost no 
stress.”

 -Subjective body image: classified into “very thin,” 
“thin,” “normal,” “overweight,” and “very overweight.”

 -Subjective health status: classified into “very 
good,” “good,” “normal,” “bad,” and “very bad.”

 -Subjective happiness: classified into “very happy,” 
“happy,” “average,” “unhappy,” and “very unhappy.”

Data analysis method

Analysis was carried out after having created a 
complex sample plan file using the IBM SPSS 23.0 
program in which the significance level was set at .05. 

 ∙Real numbers and weighted percentages were used 

for the levels of general, physical, and psychological 
factors in male and female adolescents. Comparisons 
between the male and female groups were conducted 
using a t-test.

 ∙Linear regression analysis was used for the factors 
affecting the sense of happiness of the male and female 
adolescents.

ResuLts

General characteristics of the participants

Significant differences were found in the living 
arrangements (t = 8.33, p = .004), frequency of fast food 
consumption per week (t = 40.78, p < .001), part-time job 
experience (t = 40.78, p < .001), and weekly allowance 
(t = 65.35, p < .001), but no significant difference was 
found in age, academic grade, and number of breakfasts 
eaten per week as shown in [Table 1].

table 1: Demographic Characteristics of Both Groups   (n = 204,756)

Characteristics
n (weight %)

Male
(n = 105,011)

Female
(n = 99,745) t(p)

n (weight %)

Age (yr)
12-15 62410 (56.7) 58670 (57.0)

0.04 (.842)
16-18 41904 (43.3) 40668 (43.0)

Academic grade

High 14857 (14.0) 11174 (11.0)

2.01 (.156)

Medium-high 25252 (24.0) 26022 (26.0)

Medium 28517 (27.2) 28974 (29.3)

Medium-low 24261 (23.2) 23917 (24.1)

Low 12124 (11.6) 9658 (9.7)

Living arrangement
With family 99736 (95.4) 95463 (96.1)

8.33 (.004)
Others 5275 (4.6) 4282 (3.9)

Frequency of breakfast/
week

0 16086 (15.3) 14261 (14.2)

0.20 (.654)1-3 20119 (19.1) 22667 (22.6)

4-7 68806 (65.6) 62817 (63.1)

Frequency of fast food 
consumption

Never eat 25764 (24.0) 25587 (25.3)

40.78 (<.001)1-6 times per week 77797 (74.6) 73281 (73.8)

Once or more per day 1450 (1.4) 877 (0.9)

Part-time job experience
Yes 90855 (86.1) 87416 (87.6)

15.22 (<.001)
No 14156 (13.9) 12329 (12.4)

Weekly allowance/10,000 
won

<5 90915 (86.0) 87428 (87.3)

65.35 (<.001)5-10 9495 (9.3) 9261 (9.5)

>10 4601 (4.7) 3056 (3.2)
Comparisons of physical and psychological characteristics of the subjects
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Significant differences (p < .001) were found among 
all physical and psychological characteristics of male 
and female adolescents as shown in [Table 2]. 

In the case of physical characteristics, male 
adolescents had more days of performing physical 
activities 60 minutes or more per day during the past 
seven days, and more male adolescents responded that 
the level of fatigue recovery by sleep was also sufficient, 
more than among female adolescents. More female 
adolescents made weight control efforts than male 

adolescents, but more male adolescents made weight 
control efforts when the BMI was high. The ratios 
of drinking and smoking were also higher for male 
adolescents than for female adolescents.

 In the case of psychological characteristics, female 
adolescents felt more stress, while more male adolescents 
than female adolescents responded that their subjective 
body image was “thin.” Male adolescents also responded 
“healthy” to subjective health status and “very happy” to 
the sense of happiness.

table 2: Physical and Psychological Factors in Both Groups    (n = 204,756)

Characteristics
n (weight %)
n (weight %)

Male
(n = 105,011)

Female
(n = 99,745) t(p)

Physical factors

Number of days physical 
activities performed 60 
minutes or more per day 
during the past seven days

0 28541 (27.3) 43748 (44.3)

4041.62 (<.001)1-3 46650 (45.0) 43869 (43.9)

4-7 29820 (27.7) 12128 (11.8)

The level of fatigue recovery 
by sleep during the past 
seven days

Highly sufficient 11230 (10.2) 5559 (5.4)

986.95 (<.001)

Sufficient 23761 (22.2) 15414 (15.2)

Neutral 34636 (33.1) 31825 (31.8)

Insufficient 24624 (23.9) 31298 (31.6)

Highly insufficient 10760 (10.6) 15649 (16.0)

Weight control efforts

No effort 58457 (55.8) 43275 (43.8)

110.82 (<.001)
Reduction effort 24051 (22.9) 42741 (42.6)

Increase effort 11073 (10.6) 1702 (1.7)

Maintenance effort 11430 (10.7) 12027 (12.0)

Body Mass Index (BMI)

<18.5 13336 (22.7) 21973 (22.9)

287.40 (<.001)18.5-24.9 61886 (62.1) 66234 (69.9)

≥25 15116 (15.1) 6974 (7.2)

Alcohol drinking
Yes 47204 (46.1) 34912 (35.2)

478.74 (<.001)
No 57807 (53.9) 64833 (64.8)

Smoking
Yes 25974 (25.3) 8913 (8.9) 2401.854 

(<.001)No 79037 (74.7) 90832 (91.1)
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Psychological 
factors

Stress

Profound stress 7972 (7.7) 11453 (11.5)

2671.87 (<.001)

Feeling a lot 23491 (22.5) 31745 (32.0)

Average stress 46564 (44.5) 41909 (42.1)

A little feeling 21258 (19.9) 12890 (12.7)

No stress 5726 (5.3) 1748 (1.7)

Subjective body awareness

Very thin 6824 (6.7) 2309 (2.3)

3122.28 (<.001)

Thin 27953 (26.7) 16634 (16.7)

Normal 34594 (32.7) 37148 (37.3)

Overweight 29977 (28.7) 37157 (37.3)

Very overweight 5663 (5.3) 6497 (6.4)

Subjective health status

 Very good 34022 (32.1) 18866 (18.7)

1933.92 (<.001)

Good 46388 (44.3) 48022 (48.2)

Normal 19458 (18.6) 25650 (25.9)

Bad 4701 (4.6) 6907 (6.9)

Very bad 442 (0.5) 300 (0.3)

Happiness

Very happy 32068 (29.6) 22956 (22.5)

388.80 (<.001)

Happy 39735 (38.1) 39202 (39.6)

Average 25289 (24.6) 29027 (29.3)

Unhappy 6481 (6.3) 7492 (7.6)

Very unhappy 1438 (1.4) 1068 (1.1)

Factors affecting the sense of happiness of the 
subjects

Factors affecting the sense of happiness of the 
subjects are shown in [Table 3].

The physical and psychological factors affecting the 
sense of happiness of male adolescents were the number 
of days physical activities were performed, 60 minutes 
or more per day during the past seven days, the level 
of fatigue recovery by sleep during the past seven days, 
weight control efforts, BMI, drinking, smoking, stress, 
subjective body image, and subjective health status. 
Their explanatory power was 38.1% (F = 1108.11,        p 
< .001). 

 The physical and psychological factors affecting 
the sense of happiness of female adolescents were the 
number of days physical activities were performed, 60 
minutes or more per day during the past seven days, 
the level of fatigue recovery by sleep during the past 
seven days, weight control efforts, BMI, drinking, 
smoking, stress, subjective body image, and subjective 
health status. Their explanatory power was 37.5% (F = 

Cont... table 2: Physical and Psychological Factors in Both Groups   (n = 204,756)

1057.21,        p < .001). 

 Both male and female adolescents felt the sense of 
happiness when the number of physically active days 
was high, and when they were sufficiently recovered 
from fatigue by sleep. For weight control efforts, the 
sense of happiness was higher when maintenance 
efforts were made, than when no effort was made. The 
sense of happiness was high when the BMI was 25 or 
higher compared to a BMI less than 25. The sense of 
happiness was higher for those who did not smoke and 
drink than those who did, and the subjects felt unhappy 
when they felt more stress. The subjects felt a higher 
sense of happiness when subjective health status was 
higher. Subjective body image was different between 
male and female subjects in that a higher sense of 
happiness was found in male adolescents who answered 
“very overweight” than those who answered “normal” 
or “overweight,” while female adolescents showed a 
higher sense of happiness when they were thinner.
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Table 3: Factors Influencing Happiness   (n = 204,756)

Model 　 β se t p R² F

Male

Number of days physical activities 
performed, 60 minutes or more per 
day during the past seven days

0 0.02 0.007 2.74 .006

0.381 1108.11*

4-7 1 　 　 　

The level of fatigue recovery by 
sleep during the past seven days

Highly sufficient -0.327 0.014 -23.78 <.001
Sufficient -0.207 0.011 -18.08 <.001
Neutral -0.094 0.011 -8.34 <.001
Insufficient -0.051 0.011 -4.47 <.001

Highly 
insufficient 1 　 　 　

Weight control efforts
No effort 0.042 0.009 4.92 <.001
Maintenance 
effort 1 　 　 　

Body Mass Index (BMI)
<18.5 0.049 0.012 3.97 <.001
18.5-24.9 0.049 0.01 5.12 <.001
≥25 1 　 　 　

Alcohol drinking
Yes 1 　 　 　

No -0.012 0.006 -2.09 <.001

Smoking
Yes 1 　 　 　

No -0.038 0.007 -5.17 <.001

Stress

Profound stress 1.418 0.018 77.52 <.001
Feeling a lot 0.935 0.012 75.74 <.001
Average stress 0.54 0.01 52.95 <.001
A little feeling 0.171 0.01 17.15 <.001
No stress 1 　 　 　

Subjective body awareness

Normal 0.072 0.017 4.19 <.001
Overweight 0.045 0.016 2.89 .004

Very overweight 1 　 　 　

Subjective health status

Very good -1.331 0.076 -17.44 <.001
Good -1.023 0.076 -13.44 <.001
Normal -0.716 0.076 -9.4 <.001
Bad -0.566 0.078 -7.3 <.001
Very bad 1 　 　 　
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Female

Number of days physical activities 
performed, 60 minutes or more per 

day during the past seven days

0 0.05 0.009 5.69 <.001

0.375 1057.21*

4-7 1 　 　 　

The level of fatigue recovery by 
sleep during the past seven days

Highly sufficient -0.226 0.014 -16.25 <.001
Sufficient -0.154 0.01 -15 <.001
Neutral -0.044 0.009 -4.91 <.001

Insufficient -0.017 0.009 -2.02 .043
Highly insuffi-

cient 1 　 　 　

Weight control efforts
No effort 0.053 0.008 6.42 <.001

Maintenance 
effort 1 　 　 　

Body Mass Index (BMI)
<18.5 0.112 0.014 7.87 <.001

18.5-24.9 0.092 0.012 7.65 <.001
≥25 1 　 　 　

Alcohol drinking
Yes 1 　 　 　

No -0.031 0.006 -4.97 <.001

Smoking Yes 1 　 　 　

No -0.062 0.01 -6.04 <.001

Stress

Profound stress 1.456 0.018 78.96 <.001
Feeling a lot 0.975 0.016 61.95 <.001

Average stress 0.588 0.015 39.19 <.001
A little feeling 0.188 0.015 12.4 <.001

No stress 1 　 　 　

Subjective body awareness
Very thin -0.14 0.025 -5.49 <.001

Thin -0.082 0.018 4.63 <.001
Very overweight 1 　 　 　

Subjective health status

Very good -0.7 0.079 -8.84 <.001
Good -0.47 0.079 -5.92 <.001

Normal -0.228 0.079 -2.87 .004
Very bad 1 　 　 　

DIsCussIon

The results of the present study showed that a 
higher number of male adolescents reported a higher 
sense of happiness than female adolescents, while a 
higher number of female adolescents reported a higher 
level of stress than male adolescents. These findings are 
consistent with the findings of a study on South Korean 
elementary and middle-school students by Lim9. 

 Significant differences were found in physical 
and psychological characteristics between the genders. 
Especially, it is noteworthy that, even psychologically, 
more male adolescents indicated that they were 
relatively thin, more than female adolescents did, 
while more female adolescents indicated that they were 
overweight, more than male adolescents did. Such 

answers contradicted the actual BMI findings, in that 
more male adolescents had a higher BMI than female 
adolescents, but greater efforts were made to reduce 
weight by female adolescents than male adolescents. 

Among the physical and psychological 
characteristics of adolescents, the factors affecting the 
sense of happiness showed a similar tendency, even 
though there is a difference in degree based upon gender. 
As for physical factors, both male and female adolescents 
felt happiness as their number of physical activity days 
increased. The finding is consistent with a previous 
study10 that found participation in sports improves 
happiness. The degree of recovery from fatigue through 
sleep also affected happiness. The finding is consistent 
with a previous study11 that found the sleeping hours of 
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adolescents influenced suicidal impulse. The findings of 
the present study, which showed the higher the stress, the 
less happy the adolescent, are also consistent with the 
findings of a previous study12. Accordingly, to promote 
the sense of happiness of adolescents, it is necessary 
to consider measures, such as increasing the number 
of days physical activities are performed, reducing the 
sources of stress while also adjusting the school start 
time via policy, as adolescents easily suffer from the lack 
of sleep13 because their school start time is fixed even 
though their bedtime is late, which gets pushed to even 
later due to changes in the circadian rhythm. 

The variable that showed a clear difference in the 
factor that influences the sense of happiness according 
to gender was BMI, and the gender difference lies in the 
fact that overweight male adolescents and thin female 
adolescents indicated that they were happy. According 
to a study by Shim14, appearance satisfaction affects the 
sense of happiness, and it was interpreted that the sense 
of happiness of students who are highly dissatisfied with 
their appearance is low because they are more stressed15. 
A meta-analysis study by Kim16 also interpreted that the 
components of physical self-concept according to gender 
affects the sense of happiness, and explained the reason 
as follows: gender is the major variable17 influencing 
the physical self-concept; females pay attention to 
controlling their appearance, and males emphasize the 
active body in the physical self-concept. The reason for 
gender differences in the present study can also be found 
here. 

According to the Korea National Statistical 
Office18, South Korean adolescents are concerned with 
study (35.3%), followed by occupation (25.6%), and 
then appearance and health (16.9%). Because of low 
satisfaction with appearance, even though the interest of 
South Korean adolescents in appearance is high according 
to the results of comparisons among high school students 
of four countries including South Korea, the United 
States, China, and Japan19, the results of the present 
study suggest the necessity of active interventions for 
the sense of happiness of female adolescents. Especially, 
conducting educational interventions will be necessary 
so that active coping against lookism of society targeted 
at females is possible.

ConCLusIon

Variables affecting the happiness of adolescents 

were identified through the present study. For instance, 
since the level of BMI was found to have a conflicting 
effect on the sense of happiness for female adolescents, 
while it was not for male adolescents, an in-depth study 
on the relationship is necessary. The results of the 
present study can be usefully provided as basic data for 
the development of happiness promotion programs for 
adolescents.
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ABstRACt 

Background/objectives: This study examined differences in adaptability to college life and self-esteem 
depending on nursing students’ emotional style; the findings can be used as strategic data for a successful 
college life.

Methods/statistical analysis: This descriptive study was designed to identify correlations between nursing 
students’ adaptability to college life and self-esteem, and differences in both depending on emotional style. 
Data were collected from questionnaires completed by 631 nursing students in Region D. The collected 
data were analyzed using SPSS 22.0. Correlations were analyzed using the Pearson correlation coefficient, 
whereas differences were examined by a t-test.

Findings: The analyses revealed a positive correlation between adaptability to college life and self-esteem. 
Except for social intuition style(t=-1.17, p>.05), resilience style (t = -8.12, p<.01), outlook style(t = -8.12, 
p<.01), self-awareness style(t = -5.57, p<.01), sensitivity to context style(t = -6.54, p<.01), attention style(t 
= -5.93, p<.01) showed statistically significant higher ability to adaptability to college life in high group with 
high emotional style score in adaptability to college life depending on emotional style. The group scoring 
higher in a certain emotional style showed a higher level of self-esteem than those scoring lower; resilience 
style(t=-6.42, p<.01), outlook style(t = -5.19, p<.01), social intuition style(t = -3.00, p<.01), self-awareness 
style(t = -7.15, p<.01), sensitivity to context style(t = -6.41, p<.01), attention style(t = -4.34, p<.01). These 
results emphasize the need to identify emotional style in college freshmen and tailor-made student guidance 
programs based on emotional style.

Improvements/Applications: The study meets the need for investigation into nursing students’ emotional 
style characteristics. A student guidance program that successfully improves adaptability to college life and 
self-esteem should be developed.
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IntRoDuCtIon 

After graduating from high school, college students 
should complete the task of adapting to college life, 
an important gateway toward mature adulthood. Such 

adaptation includes performing academic tasks, choosing 
a career, and building interpersonal relationships, which 
are completely different from the experiences of most 
adolescents. Successful adaptability to college life can 
help them achieve better academic performance, build 
a wide range of interpersonal relationships, and grow 
into a healthy adult. Moreover, considering the heavy 
burden of major courses and clinical practice, successful 
adaptability to college life is critical for nursing students 
to establish their value as a professional nurse. 
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Given the importance of adaptability to college 
life, many studies have been conducted on this subject 
matter. As a factor that has an effect on adaptability to 
college life, self-esteem has been proven as an important 
variable for nursing students’ adaptability to college 
life1-4. Indeed, the higher their self-esteem, the higher the 
adaptability to college life, and the more likely nursing 
students were to value nursing as a profession5. In college 
life, students face many problems in their interpersonal 
relationships and academic work. Previous studies 
have emphasized such emotional aspects as the effect 
of emotional intelligence as factors for adaptability to 
college life6-8. 

Davidson9 stated that emotional reactions and 
coping responses to such problems are different because 
people have different emotional styles, which represent 
each individual’s consistent way of responding to 
an experience in their life. The emotional styles are 
categorized into six; they are not simply emotional 
characteristics or moods but a reflection of brain 
characteristics and patterns that can explain types of 
character and temperament more clearly. In addition, 
a previous study demonstrated a positive correlation 
between adaptability to college life and emotional style10.

As such, self-esteem serves as an important factor 
for adaptability to college life. However, it would be 
meaningful to examine differences in adaptability to 
college life and self-esteem according to emotional style 
as students show different levels of coping responses 
to various problems in college life, depending on an 
individual’s emotional style rather than simply a higher 
or lower level of self-esteem10. In this regard, this study 
intends to examine differences in adaptability to college 
life and self-esteem among nursing students, depending 
on emotional style. The findings may be used as basic 
strategic data for a successful college life.

MAteRIALs AnD MetHoD

This descriptive study was designed to examine a 
correlation between nursing students’ adaptability to 
college life and self-esteem to identify differences in 
adaptability to college life and self-esteem according to 
emotional style.

Research Tools

Emotional Style

Six emotional styles were measured using Davidson 

and Begley’s 60 questions9: resilience, outlook, social 
intuition, self-awareness, sensitivity to context, and 
attention. As regards reliability, Cronbach’s alpha was 
0.69 for resilience, 0.64 for outlook, 0.64 for social 
intuition, 0.64 for self-awareness, 0.62 for sensitivity to 
context, and 0.72 for attention.

Adaptability to College Life

Adaptability to college life was measured using 
67 questions based on Baker and Siryk’s Student 
Adaptation to College Questionnaire (SACQ)11. 
Adaptability to college life includes four sub-categories: 
academic adjustment, social adjustment, personal-
emotional adjustment, and attachment. For the reliability 
of adaptability to college life in this study, Cronbach’s 
alpha was 0.74.

Self-Esteem

Self-esteem was measured using the Rosenberg self-
esteem scale (RSES)12. This scale consists of ten four-
point Likert scale questions: five positive ones and five 
negative ones. Rosenberg reported that the Cronbach’s 
alpha in college students’ self-esteem ranged from 0.85 
to 0.88; the Cronbach’s alpha for self-esteem in this 
study was 0.76.

 Participants and Data Collection Methods 

This study was conducted on 644 nursing students in 
Region D from March 23 to 30, 2017. These researchers 
explained the study’s description and purpose, had the 
participants complete a questionnaire, and then collected 
data. The participants were told they could stop at any 
time while completing a questionnaire. The sample size 
was satisfied as it was higher than 88, the recommended 
number of participants when calculated using G*power 
3.1.9.213 with the effect size of 0.5, significant level of 
0.05, and statistical power of 0.95 based on the mean 
difference between two independent samples. Excluding 
those that provided incomplete responses or missed key 
measurement variables among questionnaire copies 
collected from 644 participants, a total of 631 completed 
questionnaires (97.9%) were used for the final analysis.

ResuLts AnD DIsCussIon

The following summarize the demographic 
characteristics, correlations between variables, and 
differences in adaptability to college life and self-esteem 
according to emotional style: 
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According to demographic characteristics, women accounted for 90.0% of the sample. Those aged 25 years 
or below accounted for 92.9% of the sample; no religion, 50.2%; a medium level in economic status, 56.3%; and 
individual will in motivation for admission, 61.3% as seen in Table 1.

table 1: Demographic Characteristics    (n = 631)

Characteristics Categories n (%) Mean (sD)

Sex
Male 63 (10.00)
Female 568 (90.00)

Age (years)
<25 586 (92.87)

21.65 (4.107)26–30 26 (4.12)
31– 19 (3.01)

Religion

None 317 (50.24)

　
Protestant 224 (35.50)
Catholic 50 (7.92)
Buddhist 36 (5.71)
Etc. 4 (0.63)

Economic status

Very high 12 (1.90)

　
High 108 (17.12)
Medium 355 (56.26)
Low 103 (16.32)
Very low 53 (8.40)

Motivation for admission

My will 387 (61.33)

　
Influence of patients 130 (20.60)
High employment rate 69 (10.94)
Influence of nearby 33 (5.23)
Recommended by teacher 12 (1.90)

A correlation between the participants’ adaptability to college life and self-esteem was found to be significant 
(r = .56, p <.001) as seen in Table2.

table 2: Correlations between self-esteem and Adaptability to College Life  (n = 631) ** : p<.01,

Variables 1) r(p) 2) r(p) 3) r(p) 4) r(p) 5) r(p) 6) r(p)

Self-esteem 1) 1

Social adjustment 2) .52(.000)** 1

Emotional personal 3) .40(.000)** .45(.000)** 1

Attachment 4) .49(.000)** .60(.000)** .50(.000)** 1

Academic 5) .40(.000)** .41(.000)** .55(.000)** .57(.000)** 1

Adaptation to college (Total) 6) .56(.000)** .76(.000)** .76(.000)** .86(.000)** .81(.000)** 1

In terms of the participants’ adaptability to college life according to emotional style, there was a difference 
between high and low groups for resilience (t = -8.12, p <.01), outlook (t = -8.12, p <.01), self-awareness (t = -5.57, 
p <.01), sensitivity to context (t = -6.54, p <.01), and attention (t = -5.93, p <.01), but not social intuition (t=-1.17, p 
>.05) as seen in Table 3 and Table  4.
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table 3: Adaptability to College Life depending on emotional style  (N = 631)

Emotion-
al style

Level of 
style

Social adjustment Emotional personal
adjustment

Attachment
adjustment

Academic
adjustment

Student adaptation to 
college

Mean (SD) t Mean (SD) t Mean 
(SD) t Mean (SD) t Mean (SD) t

Resilience

Low (N = 265) 83.98 (12.73)

-7.422**

62.61 (13.36)

-7.897**

84.62 
(15.61)

-6.414**

97.80 (16.41)

-4.290**

318.08 (43.51)

-8.124**

High (N = 366) 92.24 (15.14) 71.38 (14.06) 93.51 
(19.13) 103.68 (17.35) 348.81 (51.23)

Outlook

Low (N = 366) 86.68 (13.98)

-4.175**

66.61 (13.93)

-2.243*

87.54 
(17.82)

-3.659**

99.79 (16.40)

-2.451*

329.39 (47.77)

-3.793**

High (N = 265) 91.65 (15.31) 69.21 (14.98) 92.87 
(18.43) 103.17 (18.09) 344.90 (52.69)

Social 
intuition

Low (N = 341) 87.80 (13.69)

-1.954

67.25 (13.71)

-.849

88.66 
(17.58)

-1.558

101.50 (16.25)

.458

333.75 (47.40)

-1.165

High (N = 290) 90.02 (15.83) 68.23 (15.23) 91.10 
(18.97) 100.87 (18.27) 338.44 (53.77)

Self-aware-
ness

Low(N=326) 85.64 (13.01)

-5.617**

65.06 (13.66)

-4.844**

86.59 
(16.69)

-4.580**

99.01 (15.86)

-3.354**

325.27 (44.74)

-5.573**

High (N = 305) 92.12 (15.75) 70.53 (14.70) 93.18 
(19.25) 103.56 (18.25) 347.27 (53.68)

Sensitivity 
to context

Low (N = 206) 82.66 (11.93)

-8.198**

64.54 (12.32)

-4.149**

83.02 
(15.05)

-7.216**

99.43 (15.51)

-1.903

318.93 (41.56)

-6.543**

High (N = 425) 91.73 (15.08) 69.23 (15.12) 93.05 
(18.78) 102.07 (17.91) 344.13 (52.32)

Attention
Low (N = 322) 86.53 (13.91)

-3.933**
64.14 (13.37)

-6.533**

87.35 
(17.63) -3.440**

97.58 (16.27)
-5.546**

324.52 (45.50)
-5.927**

High (N = 309) 91.10(15.25) 71.411(4.57) 92.31(18.59) 105.00(17.35) 347.77(52.62)

**: p <.01, p <.05

table 4: self-esteem depending on emotional style    (n=631)

emotional style Level of style
self-esteem

Mean(sD) t

Resilience
low(N=265) 28.37(4.26)

-6.419**
high(N=366) 30.50(4.30)

Outlook
low(N=366) 28.85(4.16)

-5.185**
high(N=265) 30.65(4.53)

Social intuition
low(N=341) 29.12(4.37)

-3.001**
high(N=290) 30.17(4.39)

Self-awareness
low(N=326) 28.44(4.03)

-7.146**
high(N=305) 30.85(4.45)

Sensitivity to context
low(N=206) 28.04(4.33)

-6.414**
high(N=425) 30.36(4.24)

Attention
low(N=322) 28.87(4.32)

-4.343**
high(N=309) 30.37(4.37)

                                                    **: p < .01
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As regards correlation between nursing students’ 
adaptability to college life and self-esteem, all sub-
categories in adaptability to college life showed a 
positive correlation with self-esteem (r = .56, p <.001). 
This finding was consistent with that of other studies: the 
variable most correlated to nursing students’ adaptability 
to college life is self-esteem1-3,14,15. For high self-esteem 
students, self-esteem works positively for adaptability 
to college life and has the effect of achieving higher 
academic performance and improving one’s qualification 
as a nursing professional. Thus, a more detailed study 
on enhancing self-esteem for low self-esteem students 
would be needed. 

Some studies6,16 reported that emotional intelligence 
had an effect on adaptability to college life and college 
major satisfaction. Although it might be meaningful 
to investigate the correlation between emotional 
intelligence, ability to control and express emotions in 
an appropriate way, and adaptability to college life, this 
study focused on identifying differences in adaptability 
to college life according to students’ emotional style9, 
which refer to emotional reactions and coping responses 
to a particular problem. A comparison of differences 
in adaptability to college life according to emotional 
style revealed that the five emotional styles excluding 
social intuition showed a significant difference in 
the adaptability to college life score (p <.01). In the 
examination of score differences in adaptability to 
college life between high and low groups based on each 
style’s mean, the high group scored higher in the total 
score, including the sub-categories of adaptability to 
college life. The finding that emotional style is correlated 
to adaptability to college life10 and this study’s finding 
that differences in adaptability to college life depend on 
emotional style are consistent with those of other studies: 
students’ emotions and adaptability to college life are 
correlated3,6,7,8. Accordingly, studies would be needed 
to reflect weaknesses and strengths in adaptability to 
college life according to individual students’ emotional 
styles and apply them to a student guidance program that 
considers the existence of different emotional styles. 
These styles appear as emotional reactions and coping 
responses when someone is faced with a particular 
problem. 

As for self-esteem differences in the six emotional 
styles, the high group showed a significantly higher 
self-esteem score (p <.01). In this regard, this study 
demonstrates that a higher emotional style score leads 

to a higher level of satisfaction with college life and 
self-esteem indicating a positive correlation between 
adaptability to college life and self-esteem. This finding 
is consistent with previous reports on the correlation 
between nursing students’ emotional intelligence 
and self-esteem16, on college students’ self-esteem, 
satisfaction, and adaptability to college life14,15, and on 
the effect of the type of attachment and stress coping on 
adaptability to college life17. In other words, self-esteem 
is a factor that has an effect on adaptability to college 
life, and this study found that students with higher levels 
of positive emotions, emotional intelligence, and self-
esteem tended to be more satisfied with their college 
major compared to those with lower levels. Those 
scoring higher in the six emotional styles showed various 
appropriate emotional reactions and coping responses 
when faced with a particular problem in college life, 
which we believe is correlated to a high level of self-
esteem. Therefore, relevant institution would need to 
provide student guidance programs tailored for those of 
the six emotional styles in which students score lower.

ConCLusIon 

This study was conducted to identify differences in 
adaptability to college life and self-esteem among nursing 
students according to emotional style. The findings 
showed a positive correlation between adaptability to 
college life and self-esteem. The subjects’ six emotional 
styles were examined by dividing them into those scoring 
higher than the mean and those scoring lower than the 
mean. Depending on emotional style, the following 
differences were seen in adaptability to college life and 
self-esteem: The group scoring higher in resilience (the 
ability to recover from a setback) sensitivity to context 
(the ability to regulate emotional responses to take the 
social context into account), outlook (the ability to 
sustain positive emotions), self-awareness (the ability 
to perceive bodily feelings that reflect one’s emotions), 
and attention (the ability to focus sharply and clearly) 
was more likely to show a higher level of adaptability to 
college life and self-esteem; whereas, the group scoring 
higher in social intuition (the ability to pick up social 
signals) was more likely to show a high level of self-
esteem. 

Accordingly, this study proposes the investigation 
of nursing students’ emotional style characteristics and 
subsequent development of a student guidance program 
that would enhance adaptability to college life and self-
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esteem successfully.  
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ABstRACt 

Background/objectives: This study investigates whether the counterproductive function of HCI can be 
explained as inner compatibility, or an interaction with other systems, instead of an addiction as in the past 
two decades. 

Methods/statistical analysis: By categorizing the diagnostic test results of 273 adult internet addicts into 
perceptive, emotional subjective, and cognitive consciousness, the study verifies whether addiction can be 
analyzed through changes on the organizational level using HCI. Frequency analysis, technical statistics, 
mean, confidence level and hierarchical regression analysis are conducted for this purpose. 

Findings: The analysis of the questionnaire for each consciousness level was reliable. The three categories 
of awareness had the greatest impact on the high-risk group, followed by the potential-risk group, then the 
regular group. Self-consciousness didn’t vary across addiction levels. This indicates that when developing 
a questionnaire for measuring inner compatibility, it is possible to ask the level of perceptive emotional 
consciousness or subjective consciousness for the self-diagnosis test for internet addiction. The variable that 
affected addiction the most was perceptive emotional consciousness, followed by subjective consciousness, 
then cognitive consciousness. This indicates that organizational changes shaped by method of relaying 
information via a computer are measured by a decrease in uncertainty. Therefore, by using information theory 
in statistical mechanics, it was verified that the counterproductive function of HCI should be explained as 
over-engagement rather than addiction.

Improvements/Applications: The study will be useful in developing a questionnaire used to measure 
human-computer interaction using inner-compatibility based on information theory.

Keywords: HCI, inner compatibility, information theory, consciousness level, negative entropy
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IntRoDuCtIon

Progress in IT has enabled more than the use of a 
video display terminal (VDT). It has allowed for human-
computer interface (HCI) through immersive media 
such as virtual reality (VR), augmented reality (AR) and 
mixed reality (MR)1. This has infinitely broadened the 
time and space in which humans and computers interact. 

It has led to increased concern that HCI might negatively 
affect the next generation. But in fact, teen pregnancy, 
violence, and consumption of alcohol and cigarettes 
have continued a downward trend for the last 20 years. 
Moreover, teenagers experiencing difficulty in real life 
were found to experience difficulty in the virtual world. 
Children of parents with higher incomes were shown to 
be more apt at moderating their internet use2. Despite 
such findings, poorly moderated HCI has been seen as 
inappropriate for teenagers during their growth years3. 
There is a need to express the process of information 
relay between humans and computers as a concept of 
compatibility to develop specific and practical materials 
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that can help teenagers to overcome these issues and 
adjust to the rapidly expanding virtual world4.  In order to 
do this, the act of using computers needs to be expressed 
and interpreted from the perspective of information 
theory based on statistical mechanics5.

Since the 1950s, IT technicians separated the 
information theory of Claude Elwood Shannon from 
the second principle of thermal dynamics by Ludwig 
Eduard Boltzmann6. However, in information theory, 
information is defined as knowledge that can be 
measured as a decrease in uncertainty provided to the 
recipient through specific signals and stimuli. Therefore, 
information is a change on the organizational level 
as a result of interactions between systems7. We call 
this change negative entropy. Psychologists studying 
information theory helped analyze human consciousness 
based on this theory. In the 1970s, E. Roy John and 
John R. Battista saw consciousness as information 
that is related to diverse information. One can only 
become conscious of incidents at each level when the 
information threshold amount of the level is exceeded8.  

When issues of HCI are interpreted from the perspective 
of information theory based on statistical mechanics, 
the process of HCI can be interpreted as the effect that 
the faces that bring humans and computers into contact 
have on the levels of consciousness. In order to explain 
the status of consciousness and information theory, 
the theory, based on statistical mechanics, categorizes 
consciousness into seven types9.

Information 1: Representation of the physical world 
through the sensory system: Senses

Information 2: New information delivered from the 
central neural system: Perception

Information 3: The function that requests 
harmonization with behavior to resolve perceived 
uncertainty: Emotion 

Information 4: Subjective perception by emotions  

Information 5: Reflective awareness : Cognition

Information 6: Self-awareness: Abstract thought

Information 7: Information or consciousness of self-
awareness 

Such categorization has the commonality with 
the definition of consciousness offered by information 

integration theory: “If a system has the ability to integrate 
information, it has consciousness”10. Conscious decision 
is maintained by a rich amount of data. Computers can 
have a basic level of perceptive consciousness. Animals 
with a central neural system have perceptive emotional 
consciousness, while other mammals all have subjective 
consciousness in common. Some primates, too, have a 
basic-level cognitive awareness. In order to approach 
to topic from such a perspective, it is required to verify 
whether the interpretation of information can be done by 
a change on the organizational level as a result of HCI. 

oBJeCt AnD MetHoD oF stuDY

After categorizing the existing scales to measure 
adult internet addiction by levels of information theory 
consciousness, it will be verified whether it is possible 
to develop an index for inner compatibility that can be 
measured by the decrease in uncertainty experienced by 
the recipient of information via signals or stimuli. 

oBJeCt

It is difficult for respondents to categorize their 
responses into seven consciousness levels that occur. 
Therefore, in order to verify whether HCI can be 
analyzed by changes on an organizational level, the 
seven consciousness levels as categorized by John R. 
Battista were reclassified into the 3 types: perceptive 
emotional consciousness, subjective consciousness, and 
cognitive consciousness9.

Information 1, Information 2, Information 3: 
Perceptive emotional consciousness

Information 4: Subjective consciousness 

Information 5, Information 6, Information 7: 
Cognitive consciousness

Test Method

If verification is to be made as to whether HCI can 
be analyzed as changes on an organizational level, this 
verification must be made using questionnaires that have 
already been verified. Therefore, the scale for diagnosing 
adult internet addiction, developed by the Internet 
Addiction Center at the Korea Center for the Promotion 
of Information, was used. This scale is a diagnostic tool 
used to measure withdrawal, intolerance, and disruption 
of daily life and emotional interpersonal relationships, 
It is called the K-scale. It is the most commonly used 
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self-diagnosis tool, and it consists of 15 questions. A 
person receiving a total score of 42 points is classified as 
high-risk, 39–41 points as potential-risk and a score of 
38 points or lower places one in the regular group. Using 
this scale, 273 university students aged 18~26 were 
surveyed and a frequency analysis, technical statistics, 
mean (t-test, ANOVA), confidence level analysis and 
hierarchical regression analysis were conducted.

FInDInGs AnD DIsCussIon 

Characteristics of the subjects and confidence level 

analysis results 

Subjects consist of 52.0% male and 48.0% female. In 
terms of age, those aged 18–20 accounted for the largest 
share, at 44.0%, followed by ages 21–23 at 37.4%, and 
ages 24–26 at 18.7% as shown in table 1. On a scale 
of up to 4.0 for perception level, self-awareness was 
highest at 2.978, followed by subjective consciousness 
level at 1.977, and perceptive emotional consciousness 
at 1.693. 

table 1: the mean and standard deviation of consciousness levels   (n:273)

Mean sD

Perceptive emotional consciousness level 1.693 .554

Subjective consciousness level 1.977 .573

Cognitive self-awareness 2.978 .617

The confidence analysis showed that Cronbach’s α for perceptive emotional consciousness was .714; for 
subjective consciousness it was .829; and for cognitive consciousness it was .795. This not only indicates that the 
method of analyzing the effects on the three consciousness levels is reliable but that the categorization of questions, 
too, is very reliable.

Consciousness level across different addiction levels 

ANOVA was conducted in order to review consciousness level across different addiction levels. The Duncan 
method was used to verify the difference in consciousness level and addiction level. As shown in table 2 there was 
a significant difference in perceptive emotional consciousness and subjective consciousness, while in cognitive self-
awareness, there was no significant difference. The post-test results showed a classification into high-risk, potential-
risk and regular group. In terms of cognitive self-awareness, there was no significant difference in each group.

table 2: standard deviation across different addiction levels (n:273)

Variable Frequency Mean sD F value Duncan

Perceptive emotional 
consciousness level

High-risk 7 3.035 .22493

49.717***

A

Potential-risk 15 2.433 .30570 B

Regular 251 1.611 .48786 C

Total 273 1.693 .55446

Subjective 
consciousness level

High-risk 7 3.261 .52579

41.354***

A

Potential-risk 15 2.700 .41404 B

Regular 251 1.898 .50725 C

Total 273 1.977 .57309

Cognitive self-
awareness

High-risk 7 2.607 .49701

1.470 N.S.
Potential-risk 15 2.900 .76649

Regular 251 2.994 .60989

Total 273 2.978 .61780

*** : p < .001
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The effect of consciousness levels on internet 
addiction 

To verify the levels of consciousness and their effect 
on internet addiction, a hierarchical regression analysis 
was conducted. After verifying the difference in mean, 
the data were entered into the three types of consciousness 
level. No significant association was found as a first stage 

control variable in the mean difference verification. In 
the second stage, perceptive emotional consciousness 
level, subjective consciousness level and cognitive self-
awareness were entered. As a result, when demographic 
variables were controlled, significant effects were found 
only in cases with the concept of seeing consciousness 
levels as addiction, as shown in table 3.

table 3: Factors affecting addiction levels    (n:273)

Addiction level

B(ϐ) B(ϐ)

1st stage : Demographic variable
Gender
Age

-.020(-.026)
-.007(-.032)

2nd stage : Consciousness level 
Gender 
Age
Perceptive emotional consciousness level
Subjective consciousness level
Cognitive self-awareness

.007(.009)

.009(.011)
-.253(-.366)***

-.197(-.294)***

-.093(-.150)**

constant
R2

2.760
.001

3.796
.317

F 24.828***

R2 change .316

*** : p < .001

Perceptive emotional consciousness level was the 
variable that affected addiction the most, followed by 
subjective consciousness level, and then cognitive self-
awareness. That this leads to excessive engagement 
means that it has a greater effect on the contact between 
humans and interactions. Moreover, it means that the 
factors that lead to excessive engagement affect each 
hierarchy of the human consciousness to a different 
degree. 

 The current status of consciousness levels across 

different addiction levels 

The perceptive emotional consciousness level for 
variables across different risk groups, as shown in table 
4. Thus, the high-risk group was the highest, followed 
by the potential-risk and the regular group. Taking all 
these findings together, it appears that the status of 
perceptive emotional consciousness is transformed 
into neurological impulse to be relayed to the brain, 
affecting the high-risk, potential-risk and regular group 
in descending order. 
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table 4: Perceptive emotional consciousness level across different addiction levels (n:273)

Variable
Frequency

not at all no Yes Very much 
so

% Frequency % Frequency % Frequency %

High-risk

I sleep during work hours 
due to internet usage 1 14.3 1 14.3 3 42.9 2 28.6

I get excited when I log 
onto the internet 2 28.6 2 28.6 3 42.9

I get irritated when things 
don’t go my way on the 
internet 

1 14.3 3 42.9 3 42.9

I get anxious when I can’t 
be on the internet 3 42.9 2 28.6 2 28.6

Potential-
risk

(1) 8 53.3 7 46.7

(2) 1 6.7 4 26.7 10 66.7

(3) 4 26.7 10 66.7 1 6.7

(4) 6 40.0 5 33.3 4 26.7

Regular

(1) 131 52.2 99 39.4 21 8.4

(2) 124 49.4 100 39.8 25 10.0 2 .8

(3) 112 44.6 89 35.5 45 17.9 5 2.0

(4) 141 56.2 100 39.8 7 2.8 3 1.2

A review of the subjective consciousness for each variable as shown in table 5. Most of the variables for the 
subjective consciousness level were ranked in descending order: high-risk, potential-risk, and regular group. 

table 5:  subjective consciousness level across different addiction levels  (n:273)

Variable
Frequency

not at all no Yes Very much so

% Frequency % Frequency % Frequency %

High-risk

Work performance is decreased due to internet 
usage. 2 28.6 3 42.9 2 28.6

I can’t do anything else if I don’t log onto the 
internet 4 57.1 3 42.9

I stay online even when I think I should stop. 1 14.3 2 28.6 4 57.1

I had cases where I wasn’t able to finish 
something I had planned due to being on the 
internet. 

1 14.3 3 42.9 3 42.9

I end up spending longer times on the internet 
than I had planned. 1 14.3 1 14.3 5 71.4

I constantly think that I should reduce my time 
online. 1 14.3 2 28.6 4 57.1
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Potential-
risk

(5) 8 53.3 7 46.7

(6) 2 13.3 7 46.7 6 40.0

(7) 5 33.3 7 46.7 3 20.0

(8) 2 13.3 12 80.0 1 6.7

(9) 2 13.3 11 73.3 2 13.3

(10) 1 6.7 6 40.0 5 33.3 3 20.0

Regular

(5) 95 37.8 129 51.4 26 10.4 1 0.4

(6) 120 47.8 118 47.0 13 5.2

(7) 67 26.7 108 43.0 74 29.5 2 0.8

(8) 86 34.3 95 37.8 68 27.1 2 0.8

(9) 57 22.7 94 3.7.5 91 36.3 9 3.6

(10) 73 29.1 139 55.4 33 13.1 6 2.4

In cognitive self-awareness, for each variable as shown in table 6. Bringing these results together, people in the 
regular group were found to be able to moderate the time and finish what they had planned, thus integrating their 
cognitive self-awareness, unrelated to any physical or social situation, into their thought process. 

table 6: Cognitive self-awareness across different addiction levels   (n:273)

Variable
Frequency

not at all no Yes Very much so

% Freq-
uency % Freq-

uency % Freq-
uency %

High-risk

I voluntarily moderate internet 
usage 4 57.1 2 28.6 1 14.3

I don’t stay online to the point I 
feel tired. 4 57.1 2 28.6 1 14.3

Even if I log onto the internet, 
I am able to finish tasks I had 
planned. 

4 57.1 2 28.6 1 14.3

I don’t feel anxious even when I 
cannot go online. 4 57.1 1 14.3 2 28.6

Potential-
risk

(11) 1 6.7 3 20.0 8 53.3 3 20.0

(12) 1 6.7 6 40.0 2 13.3 6 40.0

(13) 7 46.7 6 40.0 2 13.3

(14) 1 6.7 2 13.3 5 33.3 7 46.7

Cont... table 5:  subjective consciousness level across different addiction levels  (n:273)
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Regular

(11) 11 4.4 45 17.9 141 56.2 54 21.5

(12) 14 5.6 43 17.1 130 51.8 64 25.5

(13) 7 2.8 50 19.9 143 57.0 51 20.3

(14) 14 5.6 31 12.4 120 47.8 86 34.3

ConCLusIon 

In this paper, the effect of HCI on the three types 
of consciousness levels was analyzed using a self-
diagnostic scale for adult internet addiction. The results, 
as well as the re-classification of the questionnaire were 
very reliable, according to the confidence level analysis. 
The effect of perceptive emotional consciousness and 
subjective consciousness across different addiction 
levels was highest in the high-risk group, followed by 
the potential-risk group, and then the regular group. Self-
awareness did not show any difference across addiction 
levels. This indicates that when developing questions 
that measure inner compatibility, it is possible to 
develop questions that ask about a perceptive emotional 
consciousness level or a subjective consciousness level 
in the category of self-diagnosis of internet addiction. 

The variable that affected addiction the most 
was perceptive emotional consciousness, followed 
by subjective consciousness, and then cognitive self-
awareness. This indicates that factors that lead to 
excessive HCI affect the contact point between humans 
and computers. That is, HCI affects each hierarchy of the 
consciousness level in different ways. This means that 
the information relayed to the recipient is the amount 
of knowledge that brings about organizational change, 
and this can be measured by a decrease in uncertainty. 
The findings are expected to be helpful in studies for 
the development of questionnaires to measure HCI as 
a concept of inner compatibility based on statistical 
information theory.
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ABstRACt 

Background/objectives: The central purpose of the current paper is to find the effect of the users’ cognition 
of the characteristics of WeChat, the leading SNS channel in China, on the users’ use intent, and how the 
users’ attachment tendency as an intermediary role affects their use intent. 

Methods/statistical analysis: We set usefulness, flow experience and interactivity as an independent 
variable, and WeChat use intent as a dependent variable, and aim to measure the mediation effect of the 
users’ attachment. First, an exploratory factor analysis and a confirmatory factor analysis were conducted 
so as to test the validity of the scales of usefulness, flow experience and interactivity, attachment tendency 
and use intent. The reliability of each scale was verified by using Cronbach α and examined by performing 
a covariance structure analysis.

Findings: The results of this study are as follows. First, the perceived usability of SNS had a significant 
effect on SNS attachment tendency and intention to use. Second, users’ perception of SNS flow experience 
had a significant effect on SNS attachment tendency and intention to use. Third, the users’ perception of 
SNS interactivity had a significant effect on SNS attachment tendency. However, there was no significant 
effect on the intention to use SNS. Fourth, the attachment tendency to SNS had a significant effect on the 
intention to use SNS. Fifth, the effect of usefulness of SNS on the intention to use SNS will be mediated 
by SNS attachment. Bootstrap validation had a significant impact. Sixth, the effect of the flow experience 
on the SNS will be mediated by the SNS attachment. Bootstrap validation has a significant effect. Seventh, 
the effect of the user’s perception of SNS interactivity on the intention to use SNS will be mediated by SNS 
attachment. Bootstrap validation has a significant effect. In other words, it is expected that users’ awareness 
of usefulness of the platform, expanding the flow experience and enhancing interactivity will increase the 
degree of attachment of users.

Improvements/Applications: It is meaningful for such results of analysis to identify the factors affecting 
the WeChat users’ use intent and to find the networking among them. It will contribute to the strategy for 
enhancing the intention of marketing for SNS users in China in the future.
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IntRoDuCtIon 

The spread of smartphone and a sudden increase 
of SNS(Social Network Service: SNS) user have great 

effect on not only media topology but how to make 
relationships among people. There are also prominent 
changes in China. Especially WeChat, the leading SNS 
channel in China, is considered as an indispensable tool 
to build social relationship in China. It is now expanding 
all over the world by providing other services including 
online shopping, games, marketing, and online payment 
services through public platforms. It should be very 
meaningful to examine the Chinese netizens’ use of 
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WeChat to identify the networking among the factors 
which affect their behavior. Therefore, in this study, we 
tried to analyze the characteristics of typical Chinese 
SNS WeChat and to examine the factors affecting the 
intention of Chinese netizens to use WeChat. Especially, 
we tried to pay attention to the effect of user’s perception 
of usability, flow experience and interactivity on 
the utilization behavior of factors that influence the 
intention to use WeChat. In addition, we attempted to 
investigate whether the degree of attachment to WeChat 
shows mediating effects on user behavior. The purpose 
of this study is described as follows. First, what are the 
factors that influence the intention of Chinese netizens to 
use WeChat? Through analyzing the literature in China, 
we identified the factors influencing the intention of the 
Chinese netizens to take advantage of the characteristics 
of the Chinese SNS(WeChat), and verified the validity 
accordingly. In addition, among these factors (Usability, 
Flow, and Interactivity), we tried to understand what 
factors influenced the intention of Chinese netizens to 
use WeChat. Second, what are the factors that affect the 
attachment of Chinese netizens to WeChat? Finally, in 
the present study, does the attachment of the Chinese 
netizen as a mediator have a mediating effect on their 
intention to use WeChat? 

ReseARCH MoDeL AnD HYPotHeses

Usefulness of SNS

Self-efficacy has become an important factor 
not only in online communication but also in most 
interpersonal relationships and communication 
situations1,2. In addition, in the Technology Acceptance 
Model3, perceived usefulness and perceived ease of use 
as the main related variables of information technology 
acceptance, and the effect of the variables on the actual 
behavior3,4,5.

Hypothesis 1-1: Perceived usefulness of Chinese 
SNS users will have a significant impact on attachment.

Hypothesis 1-2: Perceived usefulness of Chinese 
SNS users will have a significant effect on the intention 
to use SNS.

Flow experience

Flow theory has been developed by 
Csikszentmihalyi6,7,8 to explain the motive of consumer 
purchases and revisits, postponement of purchase in 
marketing. It refers to a state in which people are fully 

absorbed and immersed in their activities without being 
self-conscious which foster positive outcomes such as 
self-development and satisfaction9. The flow theory is 
used in diverse fields, and in particular, it has been known 
as a useful concept in describing the interaction between 
humans and the computer10. Moreover, the results of a 
number of studies have claimed to have found the flow 
even in computer-mediated virtual environment 11, 12.

Hsu and Lu13 have defined flow as a multidimensional 
construct concentration such as control, curiosity, 
intrinsic interest, and pleasure; and applied them to 
online games; flow theory is being studied in various 
aspects within the nation and abroad14 ,15. For example, 
Davis, Bagozzi and Warshaw16 have asserted that that 
the flow factors have a significant influence on the 
usage intentions of the system; in the study regarding 
online consumer behavior, Koufaris17 have claimed that 
the perceived usefulness and enjoyment of shopping 
influenced the consumers’ intentions to make return 
visits. In addition, there are studies which show that the 
flow experience affects the users’ satisfaction regarding 
usage. 

Accordingly, on the basis of the existing research 
outcomes, the flow experienced by the user regarding  
SNS as an interpersonal communication media used 
to form social networks, and perform interpersonal 
interaction was deduced as a very important variable in 
the use intent of SNS communications. 

Hypothesis 2-1: Flow experience of Chinese SNS 
users will have a significant impact on attachment.

Hypothesis 2-2: Flow experience of Chinese SNS 
users will have a significant effect on the intention to 
use SNS.

Interactivity of SNS

Interactivity has been receiving attention as a 
key component in online public opinion formation. 
Interactivity can be defined as “the degree to which two 
or more communication parties can act on each other, on 
the communication medium, and on the messages and 
the degree to which such influences are synchronized”18. 
Interactivity has been used as the most important criteria 
in distinguishing the new media and the traditional 
media19,20.

Such interactivity can play a very important role 
of sharing and exchanging opinions/information21. 
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Increased interactivity would lead to greater use 
of services and eventually increased time in online 
activities22.

Interactivity on the social media makes it possible to 
share information and experiences among users, which, 
in turn, can lead to accumulation of social capital23. The 
current research, based on previous studies of WeChat, 
intends to test the following hypotheses 3.

Hypothesis 3-1: SNS interaction perceptions of 
Chinese SNS users will have a significant impact on 
attachment.

Hypothesis 3-2: SNS Interaction perceptions of 
Chinese SNS users will have a significant impact on user 
intention.

Attachment and Use Intent of SNS

Attachment means a strong sense of intimacy to 
a subject that gives the subject a sense of security and 
comfort, such as a bond between a child and a mother24. 
In general, these attachments also occur when people 
use certain media. In a number of existing studies, 
people feel that they have a similar attachment to the 
interpersonal relationship when they use media with high 
intimacy or use specific media with strong psychological 
dependence25, 26.

People who rely on communication through social 
media, that is, those who have a strong attachment style, 
have a lot of communication methods in the online space. 
If they relate most of their interpersonal relationships 
through online exchange, they will use social media more 
widely can be predicted. In particular, it is expected that 
the attachment tendency to SNS, an online alternative 
medium of interpersonal communication, which forms 
a social network and performs interpersonal interaction 
compared to other online communication, may be a 
major mediating effect. Based on these previous research 
results, the following research hypothesis 4, hypothesis 
5, hypothesis 6 and hypothesis 7 were derived.

Hypothesis 4. The degree of attachment of Chinese 
SNS users will have a significant effect on the intention 
of using SNS.

Hypothesis 5. The relationship between perceived 
usefulness of SNS users and SNS usage intention of 
Chinese SNS users will be mediated by attachment.

Hypothesis 6. The relationship between flow 
experiences of Chinese SNS users and SNS utilization 
intentions will be mediated by attachment.

Hypothesis 7. The relationship between SNS 
interactivity of Chinese SNS users and SNS utilization 
intention will be mediated by attachment.

MAteRIALs AnD MetHoD

Research Design

The purpose of this study was to investigate 
the causal relationship between factors affecting the 
intention to use WeChat of China’s representative SNS 
(WeChat) users. To do this, we first derive the influence 
factors of WeChat intention through analysis of previous 
research in China, and conducted a preliminary survey 
to verify the validity of these factors. For the present 
research, a survey was conducted to a group of Chinese 
users of WeChat from September 25 to October 5, 2015. 
In order to reduce regional deviation, online survey was 
adopted.  A set of 397 responses were used for final 
analysis.

Measurement tools

Usefulness of WeChat:

Usefulness is a psychological concept closely 
connected with actual behavior, and, thus, it is an 
important concept for explaining communication 
behavior. Its definition might vary in different researches. 
For this study, it might be defined as an individual’s belief 
in his or her effective and organized use of WeChat.

In order to measure use efficacy for WeChat, we 
adopted a slightly modified version of the scale in Davis27, 
Bae and Kwon28. Each measurement item was measured 
on a five point Likert scale (1 point for strongly disagree 
and 5 points for strongly agree). Cronbach α coefficient 
was obtained at .784, which is good enough.

Flow experience:

In this study, the flow experience refers to the flow 
experienced while using SNS, and the experience of 
positive feelings such as that of self-improvement and 
satisfaction. Four items from the studies of Trevino 
and Webster29 and Agarwal and Karahanna30 were used 
to measure the flow experience; “I enjoy and have fun 
while using SNS; I become inquisitive or curious while 
using SNS. I become fully absorbed while using SNS.” 
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Each item was measured using a five-point Likert-type 
scale. The reliability of the scale was interpreted as being 
favorable with a Cronbach α coefficient value of .723.

Interactivity of WeChat:

Interactivity can be defined as “the degree to which 
two or more communication parties can act on each other, 
on the communication medium, and on the messages and 
the degree to which such influences are synchronized”31. 
In this study, 3 survey questions from the study of Choi, 
Park, and Lee32 were used. We modified this to fit China 
WeChat and measured 3 items by 5 point Likert scale. 
The specific items are as follows. ‘We are actively doing 
mentions / comments / recommendations on others’, 
‘I often communicate my feelings / news to others in 
WeChat’, ‘We often send people to share information, 
news, etc. with others in WeChat’. The reliability of the 
scale was interpreted as good, with a Cronbach alpha 
coefficient of .772. 

Attachment of WeChat:

In this study, four scale items used in the study of 
Choi, Park, and Lee32 were used for SNS attachment. 
Each item was measured using the Likert-type 5-point 
scale. The reliability of the scale was found to be good, 
with a Cronbach alpha coefficient of .783.

Use Intent of WeChat:

Use Intent refers to intentions to use and recommend 
SNS. In this study, 3 items from the studies of David33 
and Venkatesh and Davis34 were used. Each item was 
measured using a five-point Likert-type scale.

The measurement items include the following 
statements: (i) I will keep using WeChat service, (ii) I 
will recommend other people to use WeChat service, and 
(iii) I will use WeChat service more often in the future. 
Cronbach α coefficient was obtained at .732, which is 
good enough.

Data Analysis

The present research aims to identify the factors 
affecting the Chinese SNS users’ behaviors and to 
find the correlation among them through casual model 
analysis. For that purpose, we have extracted the factors 
based on existing research for the Chinese netizens’ 
use of WeChat. We set usefulness, flow experience and 
interactivity as an independent variable, and WeChat 
use intent as an dependent variable, and aim to measure 
the mediation effect of the users’ attachment to test the 
hypotheses we have extracted.

The collected data was analyzed by using SPSS/
PC+ Windows 20.0. First, an exploratory factor analysis 
and a confirmatory factor analysis were conducted so 
as to test the validity of the scales of usefulness, flow 
experience and interactivity, attachment tendency and 
use intent. The reliability of each scale was verified by 
using Cronbach α. The correlation among the factors, in 
turn, was examined by performing a covariance structure 
analysis.

ResuLts

hypotheses test

Goodness-of-fitness test of the research model:

The results of the research model test were 
illustrated in [table1], and the goodness-of-fit index of 
the research model were found that χ2= 395.224(df=94, 
p<.000), GFI=.889, AGFI=.839, RMR=.035, NFI=.860, 
CFI=.889, TLI=.858. It showed that the index did not 
meet the required criterion. Thus, we improved the 
goodness by eliminating the element, which were 
identified as observation variables of measurement 
errors with big MI’s(modification indices). The results 
of the Goodness-of-fitness test for the modified research 
model were illustrated in [Figure 1].

Table 1. Comparison of the research model and the final model fit indices

Fit indices X2 df p RMR RMseA GFI AGFI nFI CFI tLI

Research 
model 395.224 94 .000 .035 .090 .889 .839 .860 .889 .858

Final model 210.644 90 .000 .023 .058 .940 .909 .926 .955 .941

Suggested 
values

More 
than 0.5

At least 
0.5 Below 0.8 More 

than 0.9
More 
than 0.9

More 
than 0.9

More 
than 0.9

More 
than 0.9
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The fit coefficients of the modified models were χ2 
= 210.644 (df = 90, p <.000), GFI = .940, AGFI = .909, 
RMR = .023, NFI = .926, CFI = .955 and TLI = .941. As 
a result, the fitness of the model was improved overall, 
and it was confirmed that it satisfied the acceptance 
criterion.

This research adopted the modified research model 
through the above modification process, and have 
extracted the finalized model as illustrated in [Figure 1] 
to test the hypotheses. [Table 2] shows the hypothesis 
verification results.

“Solid lines(-)” show accepted hypothesis. Dotted 
lines(---)” show rejected hypothesis.

Figure 1. the Final Model

table 2. Hypothesis testing results

channel estimate s.e C.R P notes

Usefulness  Attachment -2.394 .788 -3.036 ** Accept

Flow experience  Attachment 3.003 .918 3.273 *** Accept

Interactivity  Attachment .652 .310 2.104 * Accept

Attachment  Use intention .232 .115 2.009 * Accept

Usefulness  Use intention 1.359 .509 2.670 ** Accept

Flow experience  Use intention -1.256 .601 -2.091 * Accept

Interactivity  Use intention .153 .167 .915 .360 Reject

Usefulness  Attachment  Use intention -.555 *** Accept

Flow experience  Attachment  Use intention .697 *** Accept

Interactivity  Attachment  Use intention .151 *** Accept

*p<.05, **p<.01, ***p<.001
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First of all, we tried to confirm hypothesis 1-1, 
‘Perceived usefulness of users about SNS will affect 
SNS attachment tendency’. As a result, it was confirmed 
that the standardization path coefficient between the 
two variables was -2.394 (t = -3.036, p <.01), indicating 
negative effects. Therefore Hypothesis 1-1 was accepted. 

The hypothesis 1-2 was to confirm that the users’ 
perception of usefulness of SNS will affect the intention 
to use SNS. As a result, it was confirmed that the 
standardization path coefficient between two variables 
was 1.359(t = 2.670, p <.01), and the effect was positive. 
Hypotheses 1-2 were therefore accepted.

Hypothesis 2-1, “The perception of users about SNS 
flow experience will affect SNS attachment tendency”. 
As a result, it was confirmed that the standardization 
path coefficient between the two variables was 3.003 (t 
= 3.273, p <.001), indicating a positive effect. Therefore 
Hypothesis 2-1 was accepted.

As a result of hypothesis 2-2, the user’s perception of 
the SNS flow experience will affect the intention to use 
the SNS. As a result, the standardized path coefficient 
between the two variables was -1.256 (t =-2.091, p <.05), 
respectively. Therefore Hypothesis 2-2 was accepted.

As a result of hypothesis 3-1, the user’s perception 
of SNS interactivity will affect the SNS attachment 
tendency. As a result, the standardization path coefficient 
between the two variables was .652 (t =2.104, p< .05) 
respectively. Hypothesis 3-1 was therefore accepted.

As a result of hypothesis 3-2, the user’s perception 
of SNS interactivity will affect the intention to use 
SNS. As a result, the standardization path coefficient 
between the two variables is .153(t =.915, p> .05). It 
was confirmed that it did not have a significant effect. 
Therefore, Hypothesis 3-2 was rejected.

As a result of confirming hypothesis 4, ‘attachment 
affinity to SNS will affect the intention to use SNS’, the 
standardized path coefficient between two variables was 
.232(t=2.009, p <05) respectively. Therefore Hypothesis 
4 was accepted.

Hypothesis 5, 6, and 7 attempted to determine whether 
users’ perceptions of usefulness, flow experience, and 
interactivity of SNS were mediated by their attachment 
to SNS. This study examined the statistical significance 
of path coefficients in order to verify these mediating 
effects. The results are as follows. First, Hypothesis 5 

was to confirm that the effect of the usefulness of the 
SNS on the intention to use the SNS will be mediated by 
the SNS attachment. Based on the statistical significance 
of the path coefficients, the standardization factor of 
the direct path on the intention to use SNS was -2.394 
(t =-3.036, p <.01), and the standardization factor of 
the direct path on the attachment tendency was found 
to have a significant effect by .232 (t=2.009, p <.05). 
Thus had a significant effect. In order to investigate the 
significance of the mediating effect on the intention 
to use the SNS, the bootstrap test was found to have a 
significant effect(t=-.555, p<.001).

Hypothesis 6 is to confirm that the effect of 
flow experience on SNS will be mediated by SNS 
attachment. Based on the statistical significance of the 
path coefficients, the standardization factor of the direct 
path of interactivity on the intention of participation was 
3.003(t=3.273, p <.001). The standardization factor of 
direct path on attachment tendency was also found to 
have a significant effect by .232 (t=2.009, p <.05). In 
addition, we conducted a bootstrap test to investigate the 
significance of the mediating effect of the user’s flow 
experience on the intention to use the SNS. As a result, it 
showed a significant effect(t=.697, p<.001).

Hypothesis 7 seeks to confirm that the influence of 
the user’s perception of SNS interactivity on the intention 
to use SNS will be mediated by SNS attachment. 
Therefore, the mediating effect was examined based 
on the statistical significance of the path coefficient. 
As a result, the standardization factor of the direct path 
of users’ perceptions about SNS interactivity was .652 
(t=2.104, p <.05), and the standardization factor of the 
direct path on the attachment tendency was found to 
have a significant effect by .232 (t = 2.009, p <.05). In 
addition, the bootstrap test was conducted to examine 
the significance of the mediating effects of perceived 
user interactivity on the intention to use the SNS(t=151, 
p<.001).

DIsCussIon

This research aimed to identify what factors that 
the Chinese SNS users have affect their SNS use intent. 
For that purpose, we (1) analyzed the characteristics 
of WeChat, the leading SNS channel in China, and 
the characteristics of WeChat users’ communication 
behaviors, (2) extracted the factors affecting the users’ 
SNS use intent(the SNS usefulness, flow experience 
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, and the SNS interactivity), (3) designed the casual 
model to affect the users’ use intent of social media, and 
(4) tested the hypotheses.

Among the seven hypotheses formulated in this 
research, hypothesis3-2, that the users’ perception of 
the SNS interactivity will have an effect on their SNS 
use intent, was shown to be statistically not significant 
thus rejected. All other hypotheses were shown to be 
statistically significant thus adopted.

First, the hypothesis on the effect of SNS availability 
on SNS attachment was statistically significant, and the 
relationship between two variables was statistically 
significant for the effect on SNS utilization intention. 
This can be interpreted as the fact that the perceived 
usefulness of SNS not only affects the attachment to 
the SNS, but also positively affects their intention to 
participate. The results of this study support the results 
of many previous studies. In other words, usability is 
not only a major variable of information technology 
acceptance, but also a result of confirming that it is a 
major variable affecting online communication.

Second, the hypothesis that the flow experience will 
affect the attachment to the SNS and the intention to 
use will result in a statistically significant relationship 
between the two variables. This indicates that the 
flow state experienced by the user is not only a factor 
affecting the user’s attachment to the SNS, but also a 
major variable affecting the intention to use the service. 
In other words, the higher the flow experience of the 
SNS that the user experiences, the higher the attachment 
to the SNS, which is expected to have a positive effect 
on the intention to use.  

Third, Hypothesis 3-1 that the SNS interactivity 
will affect the attachment to the SNS was statistically 
significant. However, it is not statistically significant that 
the SNS interactivity of hypothesis 3-2 will affect the 
intention to use the SNS. This implies that the perception 
of interactivity among users, which is a key element of 
SNS, affects the attachment to SNS, but does not affect 
the intention to use.

Fourth, the degree of attachment of SNS users to 
SNS has a significant effect on the intention of using 
SNS. The result of this study implies that it is necessary 
to find a way to increase attachment to the SNS in order 
to encourage active participation of users. This makes it 
possible to increase the utilization rate of the platform.

Fifth, the usefulness, flow, and interactivity of SNS 
users were found to affect their intention to use SNS 
through their attachment to SNS. This can be seen as 
the mediating effect of the attachment variables in the 
intention of the SNS users. In other words, it is expected 
that users will be able to increase the level of attachment 
to users by increasing awareness of the usefulness of the 
platform, expanding the flow experience, and enhancing 
interactivity. It is also expected that this will affect the 
intention to use.

This study is worthy of the fact that the study has 
been carried out in consideration of SNS communication 
characteristics of users in SNS communication, which 
is a new type of communication type that is gradually 
expanding. Also, it is meaningful to confirm what 
factors influence the intention of using SNS. In addition, 
the mediating effect of the user’s SNS attachment, which 
was noted in this study, was also considered, taking 
into consideration the SNS characteristics of the social 
network. In particular, we analyzed the causality model 
between the factors influencing users’ S intention and 
analyzed the relationship between the influence factors 
of their intention to participate. We expect that it will 
be used as basic data for analyzing the communication 
behavior of SNS users in the future.
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ABstRACt 

Background/objectives: The purpose of this study is to provide the basic data required to study the impact 
of smartphone addiction on college life by identifying, comparing and analyzing the relationship between 
self-control and stress among Korean and Chinese University students and Smartphone addiction. 

Methods/statistical analysis: This study was performed from September 2017 to November, 2017. The 
analysis was performed using a total of 80 questionnaires collected from 40 students of H University in 
Korea and 50 students of S University in China who used Smartphone for more than 6 months. 

In the analysis, the self-diagnosis scale of smartphone addiction, factors such as stress, frequency and 
percentage of self-control, correlation, etc. were analyzed using SPSS program for statistical analysis and 
the statistical significance level was set to P <0.5. 

Findings: Based on the results of this study, the smartphone addiction level by country was 2.33 (Korea) 
and 3.11 (China) with a statistically significant difference (P< .05). No statistically significant difference 
was found in the self-control and stress levels (P> .05). In the correlation analysis, significant difference 
was found between smartphone addiction and self-control (P< .05). In terms of gender and stress level, 
no statistically significant difference was found (P> .05).  The linear regression analysis revealed that the 
explanatory adequacy of the Smartphone addiction was 50.4% and the variable with the greatest impact was 
the country followed by self-control, stress, and gender in order.

Improvements/Applications: This study analyzed the impact of stress and self-control among the university 
students in Korea and China related to smartphone addiction. The findings may be used as basic data to 
develop an intervention to prevent university students in Korea and China from smartphone addiction.

Keywords: Korean University students, China University students, Smartphone addiction, Self-control, 
Stress 
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IntRoDuCtIon 

Smartphone possession and use have increased 
rapidly around the world. Since the university students 
use the smartphone excessively, it has a great influence 

on daily life. Since the rate of habitual use by college 
students increase their restlessness and anxiety levels, 
the addicted individuals are satisfied only by increasing 
their use of Smartphone, resulting in obsession and 
social maladjustment, as well as increased risk of conflict 
between themselves and their neighbors.

According to International Telecommunication 
Union, more than 7 billion mobile cell memberships 
were created by the end of 2015, suggesting that 97% 
of world population use the mobile cell. An estimated 
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1.36 billion smartphone users were in China at the end 
of 2015. In Korea, the smartphone possession rate was 
71.6% in 2013, which was double the rate in 2011. As 
such, the increase in the smartphone possession rate 
and use greatly increases the risk of addiction1, with 
almost 27% of the university students experiencing 
the problem of excessive use2, and 66% of the subjects 
were classified as Smartphone addiction group3. In case 
of college students, the Smartphone addiction rate was 
18.1%, which was 3 times higher than the addiction rate 
of 5% in 40s and 50s4. 

Therefore, in this study, the impact of smartphone 
addiction on university life was examined based on the 
stress and self-control levels among the Korean and 
Chinese college students.

MAteRIALs AnD MetHoD

Subject

This study was undertaken from September 2017 to 
November 2017. The analysis was based on 43 students 
at H University in Korea and 42 students in S University 
in China who used the smartphone for more than 6 
months. Out of the total 85 questionnaires distributed, 
80 were analyzed excluding 5 questionnaires, which 
were invalid due to incomplete or unreliable response. 

The survey subjects included 40 Korean university 
students and 50 Chinese college students. The study 
included 38 male students (47.5%) and 42 female 
students (52.5%). 

Method

The questionnaire used in this study comprised 
items regarding general characteristics including the 
subjects’ gender, total hours spent using smartphone 
daily, major purpose of internet usage with Smartphone 
and the reasons for usage (10 questions), smartphone 
addiction self-diagnosis scale (15 questions), stress 
(14 questions) and questions about self-control (15 
questions). Regarding the reliability of each 
question, Cronbach’s α for smartphone addiction 
was .840, Cronbach’s α for self-control was .632 and 
Cronbach’s α for stress was .601. 

Statistical analysis was performed using SPSS for 
Windows 24.0(SPSS Statistics version 24.0, Korea 
2015). Statistical significance level was set to 
P< .05.

ResuLts

Smartphone addiction

For the Smartphone addiction, a 4-point scale 
(Not at all =1, No =2, Yes = 3, Absolutely = 4) was 
used. The average score of Korean students was 
2.33, which was slightly higher than the average 
and that of Chinese students was 3.11, which was 
higher than that of Korean students (Table 1).

table 1: smartphone addiction level                                                                                                    
(n=80)

section Average± sD

Korea 2.33±0.61

China 3.11±0.44

Self-control, stress level

To correlate self-control and stress levels, a 3-point 
scale (Not at all =1, No =2, Normal =3, Mostly = 4, 
Absolutely =5) was used. The self-control of Korean 
students was 2.92, which was higher than that of Chinese 
students scoring 3.36. By contrast, the stress level of 
Korean students was 2.92, and that of Chinese students 
was 2.95, which was higher than that of Korean students 
(Table 2).

table 2: self-control, stress level                                                                                                          
(n=80)

section Average± sD

Korea
self-control 3.38±0.39

stress 2.92±0.39

China
self-control 3.36±0.26

stress 2.95±0.24

Smartphone addiction level, self-control, stress 
level by country

An independent sample t-test was performed to 
analyze the smartphone addiction level, self-control and 
stress level by country 

While the smartphone addiction of Korean students 
was 2.33, that of Chinese students was 3.11, which was 
significantly higher than in Korean students. While the 
self-control of Korean students was 3.38, that of Chinese 
students was 3.36. The stress level scores of Korean 
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students and Chinese students were 2.92 and 2.95, respectively. Therefore, a significant difference in smartphone 
addiction was found in Korea and China (P<.05). The correlation between self-control and stress level was not 
statistically significant (P>.05), (Table 3).

table 3: smartphone addiction level, self-control, stress level by country          (n=80) 

variable Frequency Average± sD t value

Smart phone 
addiction

Korea 40 2.33±0.61
-6.574***

China 40 3.11±0.44

self-control
Korea 40 3.38±0.39

.318
China 40 3.36±0.26

stress
Korea 40 2.92±0.39

-.423
China 40 2.95±0.24

***p<.001
Smart phone addiction level, self-control, stress 

level according to sex

To determine the relationship between smartphone 
addiction, self-control and stress level by gender, an 
independent sample t-test was performed. Regarding 
smartphone addiction, the scores of Korean male students 
and female students were 2.53 and 2.42, respectively.  
Both Chinese male students and female students scored 
3.31. In terms of self-control, the scores of Korean 
male students and female students were 2.79 and 

2.70, respectively, and those of Chinese male students 
and female students were 2.94 and 2.99, respectively. 
Regarding the stress level, the t-test scores of the Korean 
male students and female students were 3.13 and 3.30, 
respectively, and both Chinese male students and female 
students scored 3.14.

 Therefore, no statistically significant difference in 
smartphone addiction, self-control and stress level was 
found between Korean and Chinese students (P>.05), 
(Table 4).

table 4: the level of addiction, self-control, and stress differences depending on the sex                            (n=40)

variable Frequency Average± sD t value

Korea

Smart phone addic-
tion

Male 20 2.53±0.51
.770

Female 20 2.41±0.47

self-control
Male 20 2.79±0.29

.404
Female 20 2.70±0.21

stress
Male 20 3.13±0.57

.742
Female 20 3.30±0.44

China

Smart phone ad-
diction

Male 18 3.31±0.33
.053

Female 22 3.31±0.41

self-control
Male 18 2.94±0.27

-.502
Female 22 2.99±0.32

stress
Male 18 3.14±0.21

.543
Female 22 3.14±0.23
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The relationship between smart addiction, self-
control, and stress

The analysis between smartphone addiction, self-
control and stress level showed a negative correlation 
with the country (r=-698, p<.01) and self-control (r=-
.380, p<.05), and no significant correlation was found 
with the stress level. The negative correlation was 
found between the country, gender, addiction level and 

sensory and subjective perception (subjective perception 
(r=-483, p<.01). No correlation was detected with self-
perception. 

Therefore, a significant difference in smartphone 
addiction and self-control between Korean and Chinese 
students was found (P< .05). No significant difference 
in the correlation between gender and stress level 
was found (P>.05)(Table 5).

table 5: Relationship between country, sex, smart phone addiction, self -control and stress                        (n=80)      

country sex smart phone 
addiction self -control stress

country 1

sex .659 1

Smart phone addiction -.698** .018 1

self -control -.380* .012 .367** 1

stress .094 -.100 -.090 .169 1

*p<.05, **p<.01

Relationship between smartphone addiction,  
self-control, and stress

To determine the impact on smartphone addiction, 
a linear regression analysis was performed. The results 
showed an explanatory adequacy of 50.4% of the entire 
input variables on the addiction level . While the country 

had a significant impact on smartphone addiction, no 
significant difference was found between gender, self-
control and stress levels. The variable with the maximum 
impact on smartphone addiction was country followed 
by self-control, stress and gender (Table 6).

table 6: Factors affecting the level of smartphone addiction                                                           (n=80)

Smart phone addiction

B(ϐ)

sex(Male =1,Female=0)
country (Korea =1, China =0)

self –control
stress

.053(.044)***
-.780(.108)
.264(-.366)
-.072(.185)

constant
R2

2.733
.504

F 19.082***

R2 Variation .504
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DIsCussIon

The college years represent a transition from 
adolescence to adulthood. It is the phase involving 
efforts for self-realization and development of a mature 
personality for physical and mental independence from 
parents5. The university years offer a drastic increase in 
freedom and responsibility and away from the life focused 
on the entrance examination during the high school 
days. Since the university students are not controlled 
by other people, their use of smartphone increases the 
risk of addiction. It was reported that the smartphone 
addiction rate of university students was 27% and one 
out of 4 university students is likely to experience issues 
related to the use of the electronic device2. In case of 
the university students, the smartphone addiction rate is 
18.1% suggesting a three times higher rate than the 5% 
reported in 40s and 50s4. 

In the questionnaire items related to self-diagnosis 
of this study, the user group with a high risk included 
18 Korean students (45%) and 22 Chinese students 
(55%). The average score of 2.33 in the 4-point scale for 
Korean students and 3.11 for Chinese students showed 
that the users in the high-risk group exhibited general 
psychological anxiety, depression and difficulties 
in interpersonal relationship and serious difficulties 
in self-regulation6. In addition, stress has a positive 
impact on smartphone addiction, which is consistent 
with the results of previous studies that reported higher 
smartphone addiction under higher levels of stress7. 
Therefore, smartphone represents a method to relieve 
stress; however, the negative impact of habitual use 
should not be forgotten8,9. 

In the correlation analysis between self-control and 
stress, which have an impact on smartphone addiction, a 
correlation with the country of residence was observed. 
In addition, since the impact of self-control and stress on 
smartphone addiction was 50.4%, the results suggesting 
that a lower degree of self-control correlated with higher 
smartphone addiction coincided with other results 
involving smartphone addiction10. 

Therefore, the university or society should reduce 
the stress level among the university students and raise 
their perception of self-control and control of their 
behavior.

ConCLusIon 

This study used a questionnaire survey to identify 
the impact of self-control and stress among Korean 
and Chinese university students on their smartphone 
addiction from September 2017 to November 2017. The 
results analyzing a total of 80 questionnaires collected 
from the students of H University in Korea and S 
University in China are as follows.

 First, a statistically significant difference 
in smartphone addiction level of students based 
on country was found between Korea and China 
(P<.05); however, no such significance was detected 
in self-control and stress levels (P>.05).

Second, the results of correlation analysis 
suggest a significant difference in smartphone 
addiction and self-control among the Korean and 
Chinese university students (P< .05). No such 
significance was detected in gender and stress level 
(P> .05). 

Third, the linear regression analysis revealed 
a 50.4% explanatory adequacy of smartphone 
addiction and country was the variable with the 
greatest impact followed by self-control, stress, and 
gender. Therefore, stress and self-control among the 
Korean and Chinese university students were the factors 
affecting smartphone addiction.

Therefore, these study findings may be used as 
basic data to developing an effective intervention for 
prevention of smartphone addiction among the college 
students in Korea and China.
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ABstRACt

The purpose of this study is to measure the comparative abdominal muscle activation during straight leg raise 
according lumbar supplement thickness and angle of leg raise. Healthy 14 male and 16 female adults, 30 
people in total were recruited. When straight leg raise, lumbar supplement thickness and angle of leg raise. 
We measured abdominis with ultrasonograpy. All measurements of the experiments were performed by two-
way ANOVA. According to a study when exercise straight leg raise, there are no interaction between lumbar 
supplement and angle of leg raise. But when apply only lumbar supplement or apply only angle of leg raise, 
external oblique and rectus abdominis are show statically significant. It is considered exercise straight leg 
raise with lumbar supplement or apply angle of leg raise are effective way for selective abdominal muscle 
exercise.
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BACKGRounD 

A person can be easily exposed to muscular 
skeletal diseases such as pelvic distortion, weakening 
of abdominal muscles, back pain1. Office workers are 
appealing problems such as obesity, back pain, pelvic 
pain, etc. and recently, the strengthening of abdominal 
muscles is being emphasized as the solution for them, 
according to the research done2. Abdominal muscles 
include external oblique, internal oblique, transverse 
abdominis, and rectus abdominis, they help to maintain 
optimum spine kinematics through interaction3,4.

 According to the recent research, it is reported that 
choric back-pain and instability of the pelvis can be 
caused if the endurance and muscular strength of the 
core muscles and abdominal muscles are decreased5. 
Like this, the strengthening of the abdominal muscles 
and the improvement of the endurance are giving help in 

solving the muscular skeletal problems, and the necessity 
of the abdominal exercise is more emphasized in order 
to prevent the damage and to improve the stability of 
the lumbo-sacral part5,6. Among the abdominal exercises 
performed by modern people, straight leg-raising 
exercise is often mentioned as universal and effective 
exercise method. The straight leg-raising exercise is 
an exercise which applies the straight leg-lowering test 
inspecting the abdominal muscles and the core muscles, 
and it is an exercise for the purpose of increasing the 
muscle strength of the abdominal muscle7. Muscles 
mobilized from the straight leg-raising exercise include 
EO, IO, TRA, RA, and above muscles are used to 
increase health, prevent muscular skeletal disease, and 
strengthen the abdominal muscles for the purpose of 
rehabilitation of the waist and hip diseases. 

  As a treatment for this, it is necessary to increase 
the strength of the abdominal muscles to recover the 
stability of the twisted pelvis, and the active straight 
leg-raising exercise was suggested to be effective as the 
abdominal-strength increasing exercise8. There exists 
difference in the activity of the abdominal muscles 
according to the leg-raising degree when conducting 
straight leg-raising exercise, and according to research. 
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the activity of abdominal muscles was increased as the 
leg-raising angle was increased during the straight leg-
raising exercise9. It is reported that the activity of the 
waist muscles such as the multifidus muscle is increased 
in case of modern people who complain of pelvic pain 
and back pain10. In this case, the waist muscles that 
are activated include erector muscle of spine. when 
conducting straight leg-raising exercise, all of the left 
latissimusdorsi, the right latissimusdorsi, the left erector 
muscle of spine, right erector muscle of spine showed 
high muscle activity11.Therefore, selective muscle 
activation is necessary to strengthen the abdominal 
muscles. Therefore, in this research, we have conducted 
this research in order to investigate interaction according 
to the angle of the straight leg-raising, after limiting the 
activity of the waist muscles by applying aids of various 
height in the waist anteflexion part when conducting 
straight leg-raising exercise to increase the activity of 
the selective abdominal muscles, and to investigate the 
selective muscle activity according to the height and 
angle of the aids.

MAteRIALs AnD MetHoD

Participant

Subjects were healthy males and females and we 
had recruited only subjects who gave written consent 
and were willing to volunteer, after full explanation, 
the purpose and method of study. Passing through the 
pre-survey for the subjects who agreed to participate 
in the research, 14 men and 16 women who met the 
sub-conditions were selected, and the criteria of the 
selection of the test-subjects were as follows. They do 
not have any kind of neurological, musculoskeletal and 
orthopedically signs or symptoms, have not had surgery 
or pain in the lumbar and abdominal region. The person 
diagnosed with the disease related to the waist in the past, 
the person with balance disorder affecting maintaining 
straight leg-raising postures, the person having leg-
strength problem, and the person with muscular skeletal 
disease were excluded. Physical characteristics of 
subjects are shown in Table 1. 

table 1. General characteristics (n=30)

Division Participant

Age 20.60±0.85a

Height(cm) 168.10±9.44

Weight(kg) 62.70±11.1

Research process

In this research, we measured the thickness of the 
EO, IO, TRA, and RA using ultrasonography after taking 
posture of straight leg-raising under the condition of the 
subject’s lying directly on the bed, and the total research 
time spent was about 30 minutes. After applying the 
lumbar supplement of 0cm, 3cm, and 6cm thick on the 
lordosis and the upper part of the iliac crest line in each 
experiment under the condition of the subject’s lying 
directly, it was measured by changing the angle of the 
leg-raising by 10 degree, 45 degree and 60 degree in 
the figure 1. The thickness of the EO, IO, TRA, and RA 
were measured by keeping the angle between the legs 
and the bed at 10 degrees with no lumbar supplement in 
the lying position. After conducing above exercise, 40 
seconds of rest was given, and then, the thickness of the 
EO, IO, TRA, and RA were measured by keeping the 
angle between the legs and the bed at 45 degrees with 
no lumbar supplement in the lying position. After that, 
additional 40 seconds of rest was given, and then, the 
thickness of the EO, IO, TRA, and RA were measured 
by keeping the angle between the legs and the bed at 
60 degrees with no lumbar supplement in the lying 
position. In the same way as described above, additional 
experiments were conducted by changing the thickness 
of the lumbar supplement to 0cm, 3cm, and 6cm, and 
total 9 times.

Figure 1. straight leg raise exercise

Measurement

In this experiment, after applying lumbar supplement 
and leg-raising angle under the situation that the subject 
was lying straightly on the bed, EO, IO, TRA and RA were 
measured using ultrasonography while the subject was 
keeping the posture of straight leg raising3. To measure 
the thickness of the EO, IO and TRA, photographing 
was conducted by setting the probe transversely at the 
spot 2.5cm away inward to the position of the navel 
from the center of the line connecting the iliac crest and 
the 12th rib, and the thickness was measured(eZono 
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3000, Germany, 2011)  at the spot 15mm away from 
the aponeurosis of the TRA. RA was photographed by 
setting the probe transversely at the spot 3 cm below the 
navel12.

Statistical analysis

In this study, SPSS version 22.0 statistical software 
(SPSS Inc, Chicago, IL, USA) was used for all statistical 
analysis. The values were calculated by two-way 
ANOVA for the comparison between lumbar supplement 
thickness and angle of leg raise, each variable was used 
between post hoc bonferroni methods (post-hoc) for the 
difference. The level of statistical significance was set 
at p<.05.

ResuLts AnD DIsCussIon

When the leg-raising angle (10°, 45°, 60°) was 
conducted according to the thickness (0cm, 3cm, 6cm) 
of the lumbar supplement, the interaction is as follows in 
table 2. There was no significant difference between the 
thickness of the lumbar supplement and leg-raising angle 
during the straight leg-raising exercise, and no interaction 
was occurred (p>.05). The main effect according to the 
leg-raising angle is as follows in table 2. The EO showed 
significant difference as the angle increased, and post-
examination showed significant difference between 10° 
& 60°, and 45° & 60°(p<.05). In case of the RA, too, there 
appeared significant difference according to the angle 
and post-examination showed significant difference 
between 10° & 60°, and 45° & 60°. In case of the RA, 
the activity of the abdominal muscles was increased as 

the angle increased (p<.05). IO and TRA did not show 
any significant difference at all angles (p>.05). The main 
effect of the lumbar supplement is as follows in table 2. 
It can be found that in case of the EO, the smaller the 
thickness of the aids, the thicker the muscle thickness 
of the EO, and the post-examination showed significant 
difference between 0cm & 3cm, and 0cm & 6cm(p<.05). 
In case of the RA, the thicker the thickness of the lumbar 
supplement, the thicker the thickness of the RA, and 
the post-examination showed significant difference 
between 0cm and 6cm (p<.05). There was no significant 
difference on the lumbar supplement in case of the IO and 
TRA (p>.05) in figure 9, 10. In other words, there was a 
significant difference in the EO and RA according to the 
thickness of the aids (p<.05) and there was no significant 
difference in the IO and the TRA (p>.05). That is, EO 
and RA showed significant difference according to the 
angle of leg-raising (p<.05), and there was no significant 
difference in the IO and TRA (p>.05). The purpose of 
this research was to investigate the activation of the 
abdominal muscles according to the thickness of the 
lumbar supplement and leg-raising angle during straight 
leg-raising exercise. The major muscles of the abdomen 
used in straight leg-raising exercise include the EO13, 
which is involved in the movement of the trunk, and the 
RA14, which plays a crucial role in the muscular activity 
of the whole exercise, and the IO and the TRA holding 
stability of the trunk15,and in this research, we have 
compared the activity of the four muscles mobilized 
during straight leg-raising, and the effective way of 
exercise according to it. In addition, in order to measure 
the muscle activity in abdominal muscles.

table 2.  Result of lumbar supplement thickness and leg raise angle (n = 30)

Muscle
Muscle

thickness(cm)
thickness(cm)

Leg-raising angle F

10 45 60 thickness * 
Angle thickness Angle

EO
EO
EO

0 4.88  ±  1.42 a 5.36 ± 1.48 6.24 ± 1.56 0.08
0.08
0.08

7.90*
7.90*
7.90*

18.55*
18.55*
18.55*

3 4.32 ±  1.35 4.83 ± 1.47 5.25 ± 1.42
6 4.44 ± 1.35 4.57 ± 1.38 5.25 ± 1.422

IO
IO
IO

0 7.31 ± 2.30 7.28 ± 2.23 8.02 ± 2.43 0.13
0.13
0.13

0.16
0.16
0.16

2.50
2.50
2.50

3 7.09 ± 2.34 7.64 ± 2.45 8.08 ± 2.25
6 7.35 ± 2.76 7.76 ± 2.72 8.11 ± 2.71

TRA
TRA
TRA

0 2.98 ± 0.96 2.93 ± 0.85 3.24 ± 0.84 0.14
0.14
0.14

1.02
1.02
1.02

0.43
0.43
0.43

3 3.03 ± 1.14 3.11 ± 0.83 3.13 ± 0.86
6 3.3 ± 2.27 3.22 ± 1.3 3.35 ± 1.02

RA
RA
RA

0 9.37 ± 1.97 9.98 ± 2.15 11.29 ± 2.38 0.23
0.23
0.23

4.70*
4.70*
4.70*

22.05*
22.05*
22.05*

3 9.6 ± 1.98 10.37 ± 2.72 11.77 ± 2.62
6 10.03 ± 1.87 11 ± 2.24 12.77 ± 2.87

*p<.05, a average ± standard deviation 
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 As a result of this research, there was no significant 
difference between the thickness of the lumbar supplement 
and leg-raising angle when comparing interrelation 
between them. In other words, it is considered that no 
interaction is applied between the lumbar supplement and 
leg-raising angle when conducting straight leg-raising 
exercise. Therefore, in this research, too, it is considered 
that significant difference would not be shown in the 
stable muscles, IO and TRA, when conducting straight 
leg-raising exercise which is an open chain exercise. This 
is because the TRA and IO play a role in providing the 
stability of the trunk when maintaining a static posture, 
by the way, in a dynamic posture such as straight leg-
raising, the muscle activity of the TRA and IO was not 
significant due to the activity of the muscles which play 
a role in movement. According to the research IO is a 
stable muscle of the trunk and it provides stability of the 
pelvis and the waist during the movement of the trunk, 
so it plays a role in helping to perform the movement 
stably16. Based on this, it was suggested that there is no 
significant difference in the thickness of the IO during 
the straight leg-raising exercise. In addition, as the leg-
raising angle was increased, the strength of the straight 
leg-raising exercise was increased, and the thickness of 
the EO and RA, which are involved in the movement 
of the superficial muscles and motion, was increased 
significantly9. When the main effect of abdominal 
muscles according to the thickness of the lumbar 
supplement was observed in straight leg-raising exercise, 
in case of the EO, the muscle activity was increased as 
the thickness of the lumbar supplement was decreased, 
which suggests increase in the activity of the waist 
muscles, such as the multifidus muscles, along with the 
activation of the abdominal muscles during straight leg-
raising exercise, according to the research by Hu et al11. 
In addition, according to the research by John and Beith13 
EO is a muscle involved in the rotation movement of the 
trunk, and due to the fixing and stabilization of the pelvis 
when applying the lumbar supplement, as the rotation 
movement of the trunk is decreased when conducting 
straight leg-raising, the muscle activity of the EO is 
decreased13. In case of the RA, during the straight leg-
raising movement applying aids, as the thickness of the 
lumbar supplement is increased, the muscle activity 
is increased. That is, in case of the straight leg-raising 
exercise without any aid, psoas major muscles become 
to affect together with the EO, IO, TRA, and RA. In 
other words, as the thickness of lumbar supplement was 
increased, the muscle activity of the EO was decreased, 

and it is considered that the muscle activity of the RA was 
increased for the assistance of the activity of the EO and 
psoas major muscle. The IO and the TRA did not show 
any significant difference for the lumbar supplement in 
the straight leg-raising exercise. The IO and the TRA is 
trunk stabilizing muscles, therefore it is considered that 
the muscle activity was not shown in the IO and the TRA 
as the aids provided the stability of the pelvis and the 
trunk stability and assisted the muscular activity when 
conducting straight leg-raising exercise by applying 
aids. Therefore, it is considered that in order to reduce 
and stabilize the pain of the back-pain patients with low 
trunk stability, the exercise that increases the muscle 
activity of the IO and the TRA should be performed 
in parallel with the straight leg-raising exercise which 
strengthens the movement muscle of the trunk. 

ConCLusIon 

As a result of this research, when conducting 
straight leg-raising exercise in case of the EO, the muscle 
activity was shown the biggest when the thickness of the 
lumbar supplement is low and the leg-raising angle was 
big. In case of the RA, the muscle activity was shown 
the biggest when the thickness of the lumbar supplement 
is high and the leg-raising angle was big. Therefore, 
when conducting straight leg-raising exercise, lumbar 
supplement and leg-raising angle may be utilized to 
activate the selective abdominal muscles.
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IntRoDuCtIon 

Well-being is defined in the dictionary as a ‘healthy 
and happy life’ as a compound word of well and being 
in a dictionary meaning. The concept of well-being has 
become increasingly popular and maintaining a healthy 
lifestyle has become more common due to environmental 
pollution and a growing aging population1. In recent 
years, the concept of well-being has expanded not only 
in terms of health but now is often applied to leading 
one’s entire life successfully. However, this definition is 
abstract and has limitations in that the criterion used by 
each individual is subjective.

Ryff raised a fundamental question about the 
existence of a ‘subjective well-being’2. He claimed that 
well-being is not just about happiness, but also about 
how well individuals function as members of society, 
which he referred to as a person’s psychological well-
being2. An advantage of psychological well-being is 
that its theoretical basis can be found in various clinical, 
counseling, and developmental psychology studies. 

Furthermore, the measurements used in such studies are 
objective.

Abbey and Andrews suggest various social-
psychological factors affect psychological well-being3. 
These factors include stress, life control, social support, 
performance, depression and anxiety. This study focused 
on the psychological factors of hope and the growth 
mindset.

The concept of hope has been defined by many 
scholars. However, in recent years, Snyder et al. has 
defined positive motivation based on these interactions 
as “agency thinking to orient goal[s]” and “pathway 
thinking” to achieve goals4. Snyder stated that those with 
high hopes are challenging, are focused on success rather 
than failure, are more likely to reach their potential in 
order to achieve their goals, and are also more likely to 
maintain a positive emotional state5. On the other hand, 
those with low hopes are more likely to fail to reach their 
goals because they focusing on their failures rather than 
by doing their best Those with low hopes also tend to 
maintain a negative emotional state. Therefore, hope 
carries a positive expectation of achieving future goals 
based on reality, and is an internal force that motivates 
people to overcome difficulties6. Hopes include cognitive 
and emotional responses to specific areas of life, as well 
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as the individual’s overall lifestyle7. Hope ultimately 
affects an individual’s psychological well-being.

On the other hand, a growth mindset also positively 
affects psychological well-being. A person with a 
growth mindset believes that talent and intelligence can 
be changed in any way with effort, while a person with a 
fixed mindset believes that their talents and intelligence 
cannot be changed8. Thus, a person with a fixed mindset 
typically attempts to perform only within the area he 
/ she is familiar with9. They are afraid of failure and 
avoid new challenges. A person with a relatively strong 
growth mindset will enjoy the challenge itself, and 
will try harder, regardless of the outcome10. Kim stated 
that people can positively accept and effectively cope 
with stress if their growth mindset is at an appropriate 
level11. Therefore, a growth mindset is considered to be 
an important variable in lowering stress-induced anxiety 
and increasing psychological well-being.

In recent years, the relationship between physical 
activity and psychological well-being has been clarified, 
and it has been determined the tourism experience 
has a positive effect on psychological well-being. The 
tourism experience is a concept that encompasses both 
the immediate psychological response in anticipation 
to the activities related to tourism, and the quantitative 
frequency of such activities measured by frequency and 
time12. More importantly, however, it is not the time itself 
that matters, but how the tourist chooses to uses their 
leisure time. Daily escape and social relationships were 
found to have a positive effect on tourist satisfaction12. 
Those who are satisfied with their time off are able to 
do other important things in their everyday lives more 
smoothly12. Gilbert et al. found that vacation experiences 
had a positive impact on a person’s general well-being13. 
In addition, Neal et al.  also found that the tourism 
experience itself, and the level of satisfaction associated 
with it, had a positive impact on overall life satisfaction6. 
Therefore, it can be said that the tourism experience 
positively influences psychological well-being.

 On the other hand, it can be predicted that the 
tourism experience will have a certain psychological 
effect on the spectator because participation is voluntary 
and there is considerable personal and emotional 
involvement14. In other words, a person’s emotional 
state and cognitive competence are improved due to the 
tourism experience. In this regard, Lee et al. suggested 
that self-efficacy, self-confidence, and achievement can 

be improved as psychological functions15. Therefore, it 
is plausible that the growth mindset and hope, which are 
closely related variables, will also improve.

Based on the above research results, it is expected 
that the growth mindset and hope will serve as a 
bridge. However, it is true that existing research has 
only identified a few mediating variables that mediate 
the tourism experience and psychological well-being. 
The purpose of this study was to investigate the 
mediating effects that growth mindset and hope have 
on the psychological well-being aspect of the tourism 
experience.

ReseARCH MetHoD

Research model

Based on the results of a study that the tourism 
experience positively affects the growth mindset, hope, 
and well-being, and that the growth mindset affects hope 
and well-being and that hope is a predictor of wellbeing, 
research model is established as shown in Figure 1.

Figure 1. Research model

Study subject

The subjects of this study were purposively 
sampled from 36 workplaces in Seoul, Gyeonggi, 
and Chungcheong provinces from December 2017 to 
September 2018. After explaining the purpose of the 
study, questionnaires were distributed and collected. 
A total of 299 questionnaires were analyzed, with the 
exception of 8 questionnaires that were considered non-
responsive.

 The age range of the study subjects ranged from 
22 to 65 years, with an average age of 37.57 years (± 
8.20). There were 220 male participants (74.1%) and 77 
females (25.9%). Looking at marital status, there were 
161 married subjects (54.6%) and 131 single subjects 
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(44.4%). In addition, 224 (77.0%) of the subjects 
graduated from 4-year college or higher, followed by 37 
college graduates (12.7%) and 30 high school graduates 
(10.3%). In regards to employment status, 122 (43.6%) 
people were salaried employees, followed by 61 (21.8%) 
of the agency, and 58 (20.7%) of the superintendent.

Research tools

tourism experience

In this study, it was established that the ‘tourism 
experience has personal psychological experience 
such as self-determination, self-improvement, nature-
exchange, social exchange, and immersion’12. Based 
on the research by Go16, 19 items organized by Kim12 
were used. The scale consists of four sub-domains: 
self-determination, self-improvement, interactions with 
nature, and social exchange. Each item was rated using a 
5-point Likert scale, with ratings from 1 point to 5 points. 
The higher the score, the better the tourism experience. 
In this study, the reliability of the whole scale was 
Cronbach’α=.890. For each subscale, the reliability is as 
follows: self-determination was .822, self-improvement 
was .731, interaction with nature was .853, and social 
interaction was .784.

Growth mindset

The growth mindset was measured using the scale 
developed by Dweck17 and used by Lee18. The scale 
consists of eight items, four items measuring beliefs 
about changes in intelligence and four items measuring 
beliefs about personality changes. Each item was 
measured by using a 5-point Likert scale with ratings 
from 1 point (“not at all”) to 5 points (“strongly agree”). 
The higher the score, the higher the growth mindset. The 
reliability of this scale used in this study, Cronbach ‘α, 
was .831 overall. The change in intelligence was .735 
and the change in personality was .771.

Hope

We used the hope scale developed by Snyder, Harris, 
Anderson, Holeran, Irving, and Sigmon19 and used by 
Lee18. The scale consists of a total of 8 items including “I 
pursue a goal vigorously” and “I follow my own goals”. 
Four of the items are pathways thinking, and four items 
are agency thinking. Each item was measured using 
the 5-point Likert scale from 1 point (“Not at all”) to 
5 points (“strongly agree”). In this study, Cronbach’s α 

of the scale was .869 in total, with  .807 in regards to  
pathway thinking, and .796 for agency thinking.

Psychological well-being

Based on the research by Ryff2, well-being was 
measured using 14 items composed by Kim12. The scale 
consists of three sub-domains: self-acceptance, positive 
interpersonal relationships, and autonomy. Each item has 
a 5-point Likert scale rating ranging from 1 point (“not at 
all”) to 5 points (“strongly agree”). The higher the score, 
the better the sense of well-being for life. In this study, 
the reliability of the scale was Cronbach’α=.853, and 
the subscales of self-acceptance were Cronbach’α=.830, 
positive interpersonal relationship Cronbach’α=.815 and 
autonomy Cronbach’α=.633.

other Variables

Gender, age, marital status, education level, and 
occupational position were measured.

Data analysis

SPSS Win 23.0 was used for descriptive statistics 
analysis, reliability analysis, and correlation analysis 
of the major variables. AMOS Win 23.0 was used for 
structural equation analysis.

ResuLts AnD DIsCussIon

Correlation and descriptive statistics between 
major variables 

The results of the correlation analysis between the 
main variables are presented in table 1. Most of the 
variables showed a statistically significant correlation. 
Among the subordinate variables of hope, agency 
thinking and pathway thinking showed the highest 
correlation (r=.692, p<.01). Second, self-acceptance 
and positive interpersonal relationships (r=.629, p<.01), 
which are sub-variables of psychological well-being, 
were in descending order of intelligence and personality 
(r=.573, p<.01). The overall correlation coefficient 
ranged from .011 to .692, indicating that there was no 
multicollinearity. On the other hand, the average value 
of all variables exceeded 3.22, pathways thinking is the 
highest value of 3.70 ± .59, which is the sub-variable of 
hope, and personality is the lowest value of 3.22 ± 0.70, 
which is the sub-variable of the growth mindset.
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table 1. Correlation analysis and descriptive statistics of major variables

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11.

Tourism,
Experience

1. Self -determination 1

2. Self-improvement .549** 1

3. Interactions with 
nature .435** .544** 1

4. Social exchange .389** .515** .488** 1

Growth
Mindset

5. Intelligence .126* .113* .206** .275** 1

6. Personality .085 .058 .117* .081 .573** 1

Hope
7. Agency thinking .375** .328** .326** .405** .270** .240** 1

8. Pathway thinking .350** .279** .381** .418** .342** .295** .692** 1

Well
-being

9. Self-acceptance .378** .311** .282** .392** .202** .171** .531** .501** 1

10. Positive interpersonal 
relationships .404** .325** .309** .494** .218** .145* .496** .505** .629** 1

11. Autonomy .284** .231** .223** .199** .011 .066 .308** .275** .353** .315** 1

M 3.34 3.28 3.50 3.56 3.40 3.22 3.59 3.70 3.47 3.57 3.30

SD .64 .58 .65 .59 .71 .70 .54 .59 .59 .62 .58

*p<.05, **p<.01

Therefore, in order to increase psychological well-
being, it is necessary to consider tourism experience, 
growth mindset, and hope. In other words, an individual’s 
well-being can be enhanced with a high growth mindset 
and hope in the psychological aspect and an appropriate 
tourism experience in terms of behavior. This result is 
consistent with most previous studies12,14.  The tourism 
experience plays a very important role because it affects 
most psychological variables, including psychological 
well-being, the growth mindset and hope. For this 
purpose, it is necessary to take appropriate measures to 
revitalize tourism as a way of providing rest, relaxation, 
and social interaction for individuals in the workforce.

Overall measurement model verification result

We conducted a confirmatory factor analysis using 
the maximum likelihood method to verify the whole 
measurement model. According to the results of the 
analysis, the fit indices were fit for all of the indexes, 
χ2 = 83.765, df = 38, χ2 / df = 2.204, TLI = .943, IFI = 
.961, CFI = .961 and RMSEA = .064. In addition, the 

standardized factor of each variable constituting each 
scale also ranged from .437 to .838. Specifically, all but 
the sub-scale of psychological well-being, autonomy (λ 
= .437), exceeded .50 and most of the coefficients were 
significant. In addition, the variance extraction index 
(AVE) of latent variable was .711 ~ .865 which exceeded 
the standard value of .5 and the conceptual reliability 
(CR) was .843 ~ .921 which convergence validity was 
secured.

Hypothetical model path verification results

As a result of the path model analysis, the fit of the 
study model was χ2 = 84.765, df = 38, x2 / df = 2.206, 
TLI = .944, CFI = .961 and RMSEA = .064. Therefore, 
all major indexes were found to be appropriate. 
Therefore, we accept the research model and verify the 
validity of the path coefficient as shown in Figure 2 and 
table 2. The results of verification for each path are as 
follows. The tourism experience had a significant effect 
on psychological wellbeing (β = .286, p <.001), growth 
mindset (β = .261, p <.001), and hope (β=.520, p<.001). 
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In addition, the growth mindset had a significant effect on hope (β = .312, p <.001), and hope had a significant effect 
on psychological wellbeing (β = .631, p <.001). However, the growth mindset did not affect psychological well–
being (β=-.063, p=.354).

** p<.01, *** p<.001

Figure 2. structural path model among variables

table 2. Results of path analysis

Path B β s.e C.R

Tourism experience → Growth Mindset .302 .261 .095 3.197**

Tourism experience → Hope .551 .520 .079 6.972***

Tourism experience → Psychological well-being .318 .286 .090 3.550***

Growth Mindset → Hope .286 .312 .065 4.418***

Growth Mindset → Psychological well-being -.061 -.063 .065 -.927 (p=.354)

Hope → Psychological well-being .663 .631 .100 6.661***

** p<.01, *** p<.001

Direct effects, indirect effects and total effects

The direct, indirect, and total effects of tourism experience, growth mindset, and hope on psychological well-
being were analyzed and presented in table 3. As shown in table 3, the tourism experience has a direct effect on the 
psychological well-being as well as an indirect influence through hope.
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table 3. Analysis results of direct, indirect, and total effect

Path
Direct
effect

Indirect
effect

total
effect

Tourism experience → Growth Mindset .261 .261

Tourism experience → Hope .520 .081 .601

Tourism experience → Psychological well-being .286 .379 .665

Psychological well-being → Hope .312 .312

Growth Mindset → Psychological well-being .197 .197

Hope → Psychological well-being .631 .631

Mediating effect verification

table 4 shows the results of the bootstrapping in order to verify whether indirect effects are significant. As a 
result, there was no zero between the upper and lower limits of the bootstrap in the 95% confidence interval, which 
means significant. Therefore, all mediating effects were verified.

table 4. Bootstrap test of multiple mediating effects

Path estimate p 95% Interval

Tourism experience → Growth Mindset → Hope .081 .005 ( .027 ~ .165 )

Growth Mindset → Hope → Psychological well-being .197 .005 ( .047 ~ .354 )

Tourism experience → Hope → Psychological well-being
Tourism experience → Growth Mindset → Hope → Psychological well-
being

.379 .002 ( .258 ~ .522 )

These results show that the mediating effects 
of growth mindset and hope between the tourism 
experience and psychological well-being are verified. 
This result is significant in that the mediating effect of a 
growth mindset and hope is verified through this study 
12,14,15 in the same context as the previous research that 
tested the direct effect.

In the past, it was true that the purpose of tourism 
was the tourism experience itself, which included the 
time used for visiting, staying, and enjoying sightseeing 
spots. However, it is necessary to aim to enhance an 
individual’s psychological well-being through tourism. 
Therefore, a scientific program should be developed 
to improve an individual’s psychological well-being 
through tourism.

In addition, the double-mediated effect of the growth 

mindset and hope between the tourism experience and 
psychological well-being has been verified. In other 
words, it was determined that tourism experiences 
ultimately enhance psychological well-being through 
improving the growth mindset and hope. This implies that 
tourism experiences can affect not only psychological 
well-being but also privacy as well as self-efficacy, self-
esteem, stress, organizational effectiveness, and overall 
organizational life. Therefore, a tourism program should 
be developed, taking into account an individual needs to 
connect to the world around them. .

ConCLusIon

The purpose of this study was to verify the mediating 
effects of a growth mindset and hope on the tourism 
experience and psychological well-being. In conclusion, 
having a growth mindset and hope were found to be serial 
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dual mediation. Based on the results, we discussed how 
to utilize tourism experiences to enhance psychological 
well-being.

The following is a list of recommendations for 
future research based on the limitations of this study. 
First, this study has regional limitations in that it was 
conducted only for workers in some parts of the country 
such as Seoul, Gyeonggi and Chungcheong areas. In the 
future, there will be a need for nationwide sampling and 
regional comparisons. Second, the relationship between 
the main variables was revealed through this study, but 
did not include an in-depth psychological discussion 
about the cause. In the future, it will be necessary to 
discuss of the psychological process involved. Third, we 
were unable to discuss the psychological well-being in 
the low group of the tourism experience. In other words, 
according to the results of this study, psychological well-
being is low when an individual’s tourism experience is 
low. Therefore, future research should suggest a way to 
improve the psychological well-being of the low group 
of tourism experience.
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IntRoDuCtIon 

Rapid globalization and uncertainty in the global 
economic environment are driving companies to 
compete more and make the working environment 
worse. The effects of the 1997 financial crisis and the 
global financial crisis in 2008 on the corporate and 
labor markets were enormous, resulting in a decline in 
ordinary corporate profits, rising wages for workers. 
In addition, economic growth was slowed, hiring was 
reduced, and existing workers were dismissed1. This 
not only worsens the working environment but also 
affects the competitiveness of enterprises. Infinite 
competition and an unstable economic environment 
require rapid change and innovation, and companies are 

forced to worry about various survival strategies. The 
frequency and intensity of job stress is increasing as a 
result of the infinite competition era, the complexity of 
the work environment, the constant layoff environment 
for organizational flexibility, and the change in the 
job structure in the 4th Industrial Revolution era 
represented by AI.IoT2,3. Such stress will only weaken 
the competitiveness of the entire enterprise as well as the 
individual workers.

Job stress is a phenomenon that can occur in all 
situations related to the performance of a worker, and 
it is a more limited and clear concept than the stress of 
everyday life. Cooper and Marshall4 conceptualize job 
stress as a negative environmental factor related to a job, 
explaining the job process, role conflict, role ambiguity, 
and poor working conditions, including the cause of job 
stress. Also, Saroj and Alutto5 defined job stress as the 
extent to which organizational needs in work are beyond 
individual ability, viewing job stress as a comprehensive 
concept of all factors that can cause tensions in the 
members of an organization. Furthermore, the more 
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complex the job environment and its contents, the more 
serious the problem, and the stress from the complex 
job results in the psychological dissatisfaction, which 
leads to personal health problems and the decrease 
in work efficiency6. Job stress is a phenomenon in 
which individual ability, environmental needs, and job 
environment are inconsistent with individual needs. In 
addition, if all tasks on a job are viewed as contributing 
to job stress, this can have a significant impact on the 
organization7,8,9.

Therefore, companies need to have employees with 
leadership ability who can flexibly cope with change 
and innovation. Leadership is the ability to voluntarily 
engage members in group activities in order to achieve 
group goals and group organization. Leaders are not 
intended to achieve organizational goals using their 
own abilities. They are able to dedicate themselves to 
a variety of interest groups and have relationships with 
them. Moreover, organizational performance depends 
on how the leader exerts influence on the members10. 
Because changes in the organization can be viewed 
as opportunities that depend on the role of the leader, 
research is increasing into how leadership can have 
an absolute impact on the growth and development of 
the organization. Businesses have increasingly come 
to appreciate the role of a genuine leader who is able 
to communicate with members of the organization 
and who have moved away from the traditional model 
of hierarchical leadership. Authentic leadership is a 
new concept emerging in response to the weaknesses 
in existing leadership theories11, which emphasize 
superficial acts or reliance on technology. Authentic 
leadership works with organization members while 
achieving positive self-development. Therefore it has a 
positive effect on the organization by expanding positive 
emotions throughout the organization12. As such, 
organizational leaders have more direct influence on the 
behavior of subordinates than those who are exposed to 
the ground level work environment13. Leaders, therefore, 
can increase stress through excessive control, but if they 
approach their jobs correctly, they can cope well with 
stress and help eliminate stressors14. As a result, the role 
of managers who play a key role in the organization 
have become more important than ever, due to the rapid 
changes in the economic environment. For this reason, 
interest in leadership is increasing day by day15.

In addition, authentic leadership is perceived as 
trusting of organization members. It promotes positive 

psychological competence and self-development of the 
members16,17, resulting in a new conceptual approach that 
is closely related to job satisfaction and organizational 
commitment in connection with psychological capital. 
Authentic leadership consists of four elements: self-
awareness, relational transparency, internalized 
moral view, and balanced information processing. 
Implementing appropriate leadership, can develop 
psychological competence and positive emotions in 
organization members18. Psychological capital, as 
we call it, is an attempt to understand the limitations 
of various other kinds of capital, such as economic 
capital, human capital, and social capital, which have 
been dealt with in the field of histology in the past. 
Psychological capital attempts to understand the positive 
aspects of humanity. After that, while psychological 
capital is being applied to the field of leadership and 
organizational management, research that attempts to 
understand the attitudes and behaviors of the members 
is continuing19. In other words, this is part of an effort to 
utilize the emotions and feelings of individuals, which 
are not traditionally studied in relation to other kinds of 
capital, such as economic capital, human capital, and 
social capital. Such research attempts to understand a 
new source of competitive advantage. For this reason, 
psychological capital has received a lot of attention in 
recent years in terms of securing competitive advantage 
and continuous growth. This psychological capital is a 
constitutive concept composed of four sub-factors: self-
efficacy, hope, resilience, and optimism20. This means the 
positive psychological state of the individual developed 
by integrating the characteristics of these four factors21.

In a previous study into how authentic leadership 
affects psychological capital, it was found that authentic 
leadership has a statistically significant relationship 
with psychological capital and subordinate factors, 
such as hope, positive character, and the resilience of 
entrepreneurs who lead small businesses22. In addition, 
in a study involving employees in a company operating 
as a team, trust in supervisors was found to be strongly 
correlated with authentic leadership and psychological 
capital. In this way, it can be seen that authentic 
leadership positively affects the attitudes and behaviors 
of employees by restoring hope, trust, positive emotion, 
and optimism as constituents of psychological capital. 
As a result, the psychological capital of organization 
members increases23.
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In addition, the importance of communication 
within organizations increases as the structure of today’s 
organizations increases in complexity. Organizational 
communication is defined as the process by which 
members at various levels within an organization work 
to achieve the goals of that organization by fulfilling joint 
tasks and meeting individual needs through interactions 
with other members. The degree of organizational 
communication is related to the individual’s emotional 
state and mutual trust level, and this contributes to 
organizational performance, since it is directly related to 
goal attainment and performance. In other words, there 
is seamless communication at the center of the endless 
effort for the continuous development and growth of the 
organization. On the other hand, contrary to workings 
of organizations of the past, in which information was 
unilaterally transmitted from the boss to the subordinate, 
in the modern organization, employees communicate 
opinions and information about the organization and the 
boss. In addition, employees constantly give feedback 
about the authenticity of their bosses and decide whether 
to trust their bosses accordingly. In other words, an 
authentic leader can be said to have the right personality 
because he or she focuses on the inner moral viewpoint 
and looks at himself or herself and expresses the values 
and ideals that he or she pursues. In addition, the 
leader has an all-inclusive personality that can have a 
positive effect on the leader as well as on others. This 
results in positive benefits in terms of organizational 
communication. Also, previous studies on job stress 
show that the communication system in organizational 
characteristics, environment, and organizational 
influences are factors affecting job stress.

In addition, there is no previous research that deals 
directly with the relationship between organizational 
communication and psychological capital, because 
the organizational communication is considered as a 
comprehensive concept. Organizational communication 
is a key element in organizational culture. If we look 
at it from an organizational cultural point of view, we 
see that a consensual organizational culture focuses on 
members’ trust and participation through teamwork, 
loyalty, and morale enhancement. A developmental 
culture focuses on creativity and entrepreneurship. 
A hierarchical culture reflects the values and norms 
of bureaucracy. And all of these have a statistically 
significant effect on job satisfaction and organizational 
commitment24. In addition, outcome variables were 

found in empirical studies on the relationship between 
self-efficacy as a sub-factor of psychological capital and 
communication between parents and children. It was 
found that reasonable, open and stable communication 
enhances self-efficacy of adolescents25,26,27. In addition, 
there was a statistically significant relationship between 
communication ability and self-efficacy, and it was 
confirmed that positive non-verbal communication of 
superiors can have a positive and significant effect on 
self-efficacy of organizational members28. In addition, 
it has been reported that positive psychological capital21 
can increased positive emotions, thereby reducing stress 
and anxiety and lowering the desire for retirement, 
while at the same time increasing psychological well-
being. The positive emotional state of organization 
members is utilized as the specific energy source of 
the organization in order to secure and maintain the 
competitive advantage of the company. The spirit of 
positive communication in an organization and the 
positive psychological state of the members contributes 
to the improvement of the organizations effectiveness 
and the health of the organization. These factors can 
mesh with each other like gears to enable a virtuous 
cycle that affects all factors, resulting in a reduction in 
job stress and a significant contribution to organizational 
performance improvement.

The purpose of this study was to examine the 
structural relationship between authentic leadership, 
organizational communication, psychological capital, 
and job stress and to examine the mediating effect of 
organizational communication and psychological 
capital. Based on these results, we have tried to 
provide the policy data necessary to help organizations 
achieve effective organizational goals by reducing job 
stress through authentic leadership, organizational 
communication, and psychological capital.

Research questions aimed at achieving this objective 
are as follows: First, what is the correlation between a 
worker’s authentic leadership, job stress, organizational 
communication, and psychological capital? Second, 
what is the structural relationship between a worker’s 
authentic leadership, job stress, organizational 
communication, and psychological capital? Third, does 
organizational communication and psychological capital 
mediate the relationship between authentic leadership 
and job stress?
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ReseARCH  MetHoD

Research model

As shown in Figure 1, this study set up a research 
model to determine whether or not organizational 
communication and psychological capital mediate the 
relationship between authentic leadership and job stress.

Figure 1. Research model

Survey subjects and methods of data collection

The sampling of this study was performed by a 
purposeful sampling method for 357 workers in D, S, 
and C cities in Korea. The characteristics of the subjects 
were as follows: In all, 87.7% were males, and 12.3% 
were females. And 71.9% were university graduates. 
The average salary was 300 ~ 3.5 million won (22.5%) 
and the average age was 36.43 years (± .44).

Research tools

The major variables and measurement tools used in 

this study are as follows.

Authentic leadership

Authentic leadership was measured using the scale 
of The Authentic Leadership Inventory (ALI), developed 
by Linda and Chester29and adapted to Korean by Koo30. 
The research tools were modified to fit the subjects, and 
they were composed of 16 items. The scale measures the 
degree of leadership of the direct supervisor perceived 
by the employee on the four sub-domains of leader self-
perception, relational transparency, internalized moral 
view, and balanced information processing, and each 
item is from a “not at all” to a “very agree” 5-point Likert 
scale, and the higher the score, the stronger the authentic 
leadership. The reliability of authentic leadership is 
Cronbach’s α=.938..

Job stress 

Thirteen stress test items developed by Parker & 

DeCotii31 were used to measure job stress in this study. 
This scale focuses on the signs of job stress and is used 
regularly to assess overall job stress32,33,34. The reliability 
of job stress is Cronbach’s α =.892..

organizational communication

The organizational communication scale 
was composed of nine items from the Samsung 
Economic Research Institute35 and five items from the 
organizational culture scale. This scale consisted of 
three items of business communication, three items of 
creative communication, and four items of emotional 
communication. Each item was from “Not at all” to 
“Very agree” with 5 points Likert scale. The higher 
the score, the better the organizational communication. 
The reliability of organizational communication is 
Cronbach’s α= .910.

Psychological capital

The scale of psychological capital used 24 items of 
Psychological Capital Questionnaires (PCQ) developed 
by Luthans et al.,18 and used by Lee and Choi36, and 
Park37. The scale consists of four sub-domains: hope, 
optimism, self-efficacy, and resilience. Responses to 
each item ranged from “not at all,” at 1 point, to “very 
strongly,” at 5 points on a Likert scale. The higher the 
score, the higher the psychological capital. The reliability 
of psychological capital as measured by Cronbach’s α, 
and Cronbach’s α=.913..

Data analysis

In this study, SPSS PC+ Win. 23 were used for the 
frequency analysis, correlation analysis, and reliability 
analysis. Model 6 of SPSS macro PROCESS was used 
to identify the dual mediating effect of hope and growth 
mindset in the relationship between marital relations and 
child happiness. Verification of the serial dual mediating 
effects was analyzed using bootstrap.

ResuLts AnD DIsCussIon

Correlation and descriptive statistics 

table 1 shows the results of the correlation analysis 
among the main variables. Except for job stress, 
the variables of authentic leadership, organizational 
communication, as well as the subordinate factor of 
psychological capital, showed a positive correlation. 
Relational transparency and internal moral view showed 
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the highest correlation coefficient (r=.764, p<.01), 
followed by the correlation between an internal moral 
view and balanced information processing (r=.760, 
p<.01), and then the correlation between balanced 
information processing and internalized moral view 
(r=.753, p<.01). Job stress, on the other hand, was 
negatively correlated to other variables. The overall 

correlation coefficient ranged from r=.764 to r=-.139. 
These results show that there is no multicollinearity.

On the other hand, the mean value of the variables 
was more than three, which is the middle value of the 
scale except for organizational communication and job 
stress. The optimism of psychological capital was 3.62 ± 
.53, and job stress was the lowest, at 2.77 ± .62.

table 1. Correlation and descriptive statistics 

 Classification 1 2 3 4 5 6 7 8 9 10 11 12

Authentic
leadership

1. Self-awareness 1

2. Related transparency .648** 1

3. Internalized moral 
view .670** .764** 1

4. Balanced Information 
process .678** .753** .760** 1

Organizational 
communication

5. Business 
communication .436** .441** .472** .534** 1

6. Creative 
communication .406** .412** .428** .501** .743** 1

7. Emotional 
communication .456** .461** .490** .523** .669** .736** 1

Psychological 
capital

8. Hope .389** .347** .371** .336** .288** .300** .347** 1

9. Optimistic .353** .344** .327** .256** .244** .227** .306** .692** 1

10. Self-efficacy .381** .390** .402** .372** .302** .312** .370** .720** .746** 1

11. Resilience .358** .398** .372** .359** .238** .265** .305** .646** .688** .727** 1

Stress 12. Job stress -.139** -.264** -.269** -.224** -.214** -.172** -.164** -.250** -.236** -.229** -.192** 1

M 3.34 3.33 3.35 3.25 2.93 2.93 2.98 3.35 3.62 3.43 3.55 2.77

SD .73 .73 .66 .84 .75 .83 .77 .52 .53 .58 .52 .62

**p<.01

Overall measurement model verification 

In order to verify the whole measurement model, 
we conducted a confirmatory factor analysis using the 
maximum likelihood method. The fitness indices of 
the research model were as follows: χ2 = 80.585, df = 
49, χ2/df = 1.645, RMR=.015, TLI = .984, CFI = .988, 
RMSEA =.043. Therefore, the leading indices were 
appropriate. In addition, the standardized coefficients of 
each variable constituting each scale were mostly .50 or 
more. The criteria were satisfied, and all the coefficients 
were significant. The variance extraction index (AVE) 
of the latent variable was .895 ~ .978, and the concept 
reliability (CR) was .972 ~ .994, so convergence validity 

was secured. 

Hypothetical Model Path Verification Results 

The overall fit of the study model was χ2 = 80.585, df 
= 49, χ2 / df = 1.645, TLI = .984, CFI = .988 and RMSEA 
= .043. Therefore, the research model was accepted 
without modification, and the verification results of the 
path coefficient are shown in Figure 2 and table 2. The 
results of verification for each path are as follows.

Authentic leadership was significant in its effect 
on alleviating job stress (β=-.166, p<.05), and it 
had a significant positive effect on organizational 
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communication (β=.639, p<.001) and psychological capital (β=.400, p<.001). Organizational communication had 
a significant positive impact on psychological capital (β=.152, p<.05), and psychological capital was significant in 
its effect on alleviating job stress (β=-.171, p<.01). On the other hand, organizational communication did not have 
a significant effect on job stress. 

Figure  2. structural path model among variables

table 2. Results of path analysis

Path B β s.e C.R

Authentic leadership → Job stress -.141 -.166 .067 2.114*

Authentic leadership → Organizational 
communication .545 .639 .047 11.493***

Authentic leadership → Psychological capital .229 .400 .042 5.451***

Organizational communication → Psychological 
capital .102 .152 .049 2.100*

Organizational communication → Job stress -.038 -.038 .075 -.512(p=.608)

Psychological capital → Job stress -.253 -.171 .094 -2.686**

* p<.05, ** p<.01, *** p<.001

Direct, indirect, and total effects 

table 3 shows the direct, indirect, and total effects 
of authentic leadership, organizational communication, 
and psychological capital on job stress. It also shows that 
organizational communication and psychological capital 
mediate the relationship between authentic leadership 

and job stress. Organizational communication mediates 
the relationship between authentic leadership and 
psychological capital. Psychological capital mediates 
the relationship between organizational communication 
and job stress.
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table 3. Analysis results of direct, indirect, and total effect 

Path Direct effect Indirect effect Total effect

Authentic leadership → Job stress -.166 -.109 -.275
Authentic leadership → Organizational 
communication .639 - .639

Authentic leadership → Psychological capital .400 .097 .497

Organizational communication → Job stress -.038 -.026 -.064
Organizational communication → 
Psychological capital .152 - .152

Psychological capital → Job stress -.171 - -.171

Verification of mediating effect

table 4 shows the results of bootstrapping in order to verify the significance of indirect effects. The results 
showed that organizational communication mediated the relationship between authentic leadership and psychological 
capital, and psychological capital mediated the relationship between organizational communication and job stress. 
But there was significance in double mediating.

table 4. Analysis of indirect effects

Path
Indirect
effects

p LLCI~uLCI

Authentic leadership → Organizational communication → psychological 
capital .097 .039 .004 ~ .205 

Authentic leadership → Psychological capital →Job stress
Authentic leadership → Organizational Communication → Psychological 
capital →Job stress

-.109 .102 -.231 ~ .015 

Organizational Communication → Psychological capital → Job stress -.026 .037 -.078 ~ -.001 

These findings are consistent with those of other 
studies on authentic leadership and job stress, and 
they agree with most studies that authentic leadership 
positively affects organizational communication and 
psychological capital. Therefore, with regard to job 
stress, a supervisor’s leadership, communication 
between organizational members, and the psychological 
capital of the individual are all important. In other words, 
in order to reduce job stress it is necessary to consider 
not only authentic leadership but related variables.

Authentic leadership reduces job stress by enhancing 
organizational communication and psychological 
capital. And organizational communication has 
influenced job stress by mediating psychological capital. 
In other words, if organizational communication is good, 
psychological capital is increased on the personal level, 

and job stress is decreased. Uncertainty in the economic 
environment and an increase in job stress due to changes 
in the labor market caused by the Fourth Industrial 
Revolution will lead to difficulties in maintaining and 
growing an organization without reducing job stress. 
Therefore, it will be important to improve the function of 
individuals and organizations through mood formation 
and positive psychological capital for communication 
among organizational members, and to make a positive 
change in the organization by transforming to the whole 
organization through employee interaction. 

ConCLusIon

The purpose of this study is to examine whether 
organizational communication and psychological capital 
mediate the relationship between authentic leadership 
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and job stress. The stress of workers was alleviated by 
authentic leadership, and organizational communication 
and psychological capital showed mediating effects on 
stress as well. There is a certain limit to generalizing 
the results of this study to all workers since the study 
is based on a study of sales workers, so. In addition, 
there is a scarcity of studies that have explained the 
causal relationship between authentic leadership and job 
stress. Even more scarce are studies that have revealed 
mediating effects among them. Therefore, extensive 
research will be required to reveal the mediating effects 
of variables that are highly correlated with authentic 
leadership. Despite these limitations, this study was the 
first to examine the relationship between organizational 
communication and psychological capital and between 
authentic leadership and job stress. This study is 
meaningful in that may be able to provide the theoretical 
method that maximizes work performance by providing 
the basic data that minimizes the job stress of the 
organizational and individual dimension of the worker.
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ABstRACt

The purpose of the study was to analyze the dual mediating effect of hope and growth mindset on the 
relationship between marital relations and children’s happiness. The survey subjects were 290 mothers 
living in Korea and data collection was done by survey method. SPSS PC+ Win. 23 were used for the 
frequency analysis, correlation analysis, and reliability analysis. Model 6 of SPSS macro PROCESS was 
used to identify the dual mediating effect of hope and growth mindset in the relationship between marital 
relations and child happiness. First, marital relation, growth mindset, hope and children’s happiness were 
positively correlated. Second, marital relation had a positive effect on happiness through hope and growth 
mindset. Therefore, hope and growth mindset mediated in the relationship between marital relation and 
happiness of children. These results should be applied to the situations where the mother’s growth mindset 
and hope are high and the child’s happiness can be improved even if there is conflictual marital relationship.

Keywords: Marital relationship, Growth mindset, Hope, Happiness, Mother, Child

IntRoDuCtIon 

Happiness is a feeling that satisfies needs and desires, 
and it does not include feeling insufficient or insecure1. 
It can include positive emotions, such as satisfaction, 
peace of mind, and fullness that can be continuously felt 
throughout life. Fundamentally, human beings identify 
the pursuit of happiness as the ultimate purpose of life. It 
is one of the fundamental rights of all the nation’s people 
guaranteed by the Constitution (Article 10 of the Korean 
Constitution). In positive psychology, therefore, there 
has been great interest in human happiness. In other 
words, while past psychology has focused on human 
defects and abnormal behaviors, modern psychology 
is interested in how to live as happy a life as possible 
by focusing on human strengths and a sense of life. 
Especially, the happiness of children has been studied in 
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various aspects. Self-efficacy, immersion in schooling2, 
health and music, dance, and art appreciation have been 
found to be predictors of happiness in children. In the 
social dimension, personal relationships in school, such 
as peer relationships and teacher relationships, have also 
been reported as major predictors1,3,4. On the other hand, 
environmental factors are very important, especially the 
home environment children’s relationships with their 
parents5. It is of particular importance to note that the 
family in modern society has been transformed into 
a nuclear family, in which a couple is the center, thus 
the influence of the parents on the child is absolute in 
the family structure6. In other words, it is clear that the 
diverse experiences children have with their parents 
will have a very significant impact on their growth and 
development. Therefore, the children’s experience of the 
marital relations of the parents may be as important a 
human variable for the children as the parenting method.

That the relationships of these married couples is 
an important variable in determining their children’s 
happiness has been demonstrated in most studies7,8,9. 
Marital relationship is the relationship between a 
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husband and a wife who can maintain a rich and happy 
marriage through satisfactory relationship between two 
people10. Russell and Madsen11 categorized marital 
relationship into eight categories: social life and leisure 
time, communication, role, relationship with relatives, 
child rearing, gender, values, and finances. Peterson12 
argues that when a wife is loved by her husband, she 
becomes immersed in her children and can react to them 
affectionately and sensitively. As a result, children can 
establish stable attachments to their parents and achieve 
emotional stability13. Therefore, healthy marital relations 
have a positive effect on mothers, who can be direct 
caregivers to their children and ultimately cause their 
children to experience positive psychological wellbeing, 
such as wellbeing, satisfaction, and happiness.

It is therefore clear that marital relations will affect 
the level of happiness of children. But marital relations 
affect not only the happiness of the children, but also 
their major psychological state. In other words, marital 
relations and conflicts in the family environment are 
highly related14 to the psychological health of the children 
of that family, which is a very important variable for 
adaptation and growth in society15,16. Marital relations 
thus have a positive impact on the children’s hope and 
growth mindsets. Hope is divided into pathway thinking 
and agency thinking17. Pathway thinking is used ‘to find 
various ways to achieve the desired goal,’ and agency 
thinking is a perception on how to use this pathway to 
achieve the goal. Most of the existing studies on hope 
have focused on academic achievement18,19. However, 
recent research has further revealed the relationship 
between external environment adaptation and various 
emotional states. In particular, hope has been associated 
with depression reduction20, concentration on success 
and development of life goals21 increase in psychological 
well-being22, and reduction of negative emotions in the 
elderly23. Based on these findings, it is believed that hope 
has a positive effect on their emotional state. Therefore, 
hope is a major factor in happiness.

Growth mindset is defined as a belief that one’s 
talents and intelligence can be changed in any measure, 
while a fixed mindset is a belief that one’s talents and 
abilities do not change16. People with a high fixed 
mindset relative to a growth mindset try to perform only 
in the areas they are familiar with. Therefore, they are 
afraid of failure in areas they are unfamiliar with and 
avoid new challenges24. On the other hand, a person 

with a relatively strong growth mindset is more likely 
to enjoy the challenge itself than the outcome and has 
the attitude of learning through failure25. An empirical 
study suggests that when students are taught to have a 
growth mindset, they significantly improve their grade 
and achievement test scores26,27.

On the other hand, humans feel happiness when 
they achieve their goals. A goal is a specific point of 
orientation to achieve through action, and a concrete 
hope for the future28. Thus, the higher the achievement 
of a goal one has set, the higher one’s subjective 
happiness is in accordance with the growth mindset29. 
Therefore, the growth mindset enhances one’s sense of 
accomplishment, which ultimately leads to an increase 
in happiness.

Taken together, previous research suggests that 
marital relations will affect their children’s happiness, 
while the hope and growth mindsets will have a dual 
mediating effect between marital relation and the 
happiness of children. Previous studies have partially 
examined the effects of marital relations on children’s 
happiness, but more recently, no studies have identified 
the role of growth mindset as a key psychological 
variable in happiness.

The purpose of this study was to analyze the dual 
mediating effect of hope and growth mindset on the 
relationship between marital relations and children’s 
happiness. In order to accomplish the purpose of 
this study, research questions were established in the 
followings. First, what is the correlation between 
marital relations, child happiness, and hope and growth 
mindsets? Second, in the relationship between marital 
relations and children’s happiness, does hope and 
growth mindset have dual mediation? The results of this 
study will have implications for providing basic data to 
alleviate the depression of children who are becoming 
increasingly serious, and to increase their happiness.

MetHoD

Research model

Based on the previous research, a research model 
to verify a dual-mediated model of hope and growth 
mindset in relation to marital relations and children ‘s 
happiness was set up as shown in Figure 1.
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Figure 1. Research model

Research subjects

The subjects were purposively sampled from the 
mothers who live in S city of Chungcheongnam-do. 
The questionnaires were distributed to the mothers and 
collected for two months, from April to May, 2017, and 
290 questionnaires were used for the study analysis. The 
subjects in the study were in the 30-40 year age group 
(67.2%), followed by the 41-50 year age group (26.2%), 
and a group of those 51 years or older (5.9%). The level 
of education breakdown was as follows: university 
graduates (65.2%), high school graduates (21.4%), and 
graduate school graduates (11.0%). Religion was 27.9% 
with Christianity, and 52.8% with no religion. Most 
were in the occupation of housewife, followed by sales 
service, and then self-employed.

ReseARCH tooLs

Marital Relations

We used the marital relations questionnaire 
developed by Park30. The 18 items were divided into 3 
sub-domains: 6 items of respect, 6 items of empathy, and 
6 items of correspondence. Each question is answered 
in accordance with a 6-point Likert scale. The higher 
the score, the more positive the marital relations are. 
Cronbach’s α value of the marital relations scale in this 
study was 0.717.

Happiness 

Child happiness scale developed and validated by 
Lee31 was used in the study. It has nine sub-factors: 
immersion, health, spirituality, peer relationships, 
teacher relationships, cognition and achievement, 
emotion, parental relationships, and life satisfaction. For 
the purposes of this study, 25 items that were suitable to 

a mother’s measuring of her child’s happiness were used. 
The Likert 5-point scale was used, and the higher the 
score, the higher was the child’s happiness perceived by 
the mother. Cronbach’s α of child happiness reliability 
was as high as 0.932.

Hope

In order to measure hope, we used the Korean 
version of the scale developed by Snyder et al.32, which 
was adapted and validated by Choi et al.33. Hope consists 
of two subscales: agency thinking, which measures goal 
setting; and pathway thinking, which measures how to 
reach the goal. The measure was derived from a 5-point 
Likert scale. The higher the score, the higher the level 
of hope. Cronbach’s α of reliability was the appropriate 
level of 0.875.

Growth mindset

The growth mindset scale developed by Dweck16 
and used by Lee et al.34 was used. The scale consisted 
of 4 items measuring the growth mindset and 4 items 
measuring the fixed mindset, which were reversely 
calculated. The scale consisted of the Likert 5-point 
scale from 1 point of “not at all” to 5 points of “highly 
agree.” The higher the score, the higher the growth 
mindset. Reliability of Cronbach’s α was 0.760.

DAtA AnALYsIs

In this study, SPSS PC+ Win. 23 were used for the 
frequency analysis, correlation analysis, and reliability 
analysis. Model 6 of SPSS macro PROCESS was used 
to identify the dual mediating effect of hope and growth 
mindset in the relationship between marital relations and 
child happiness. Verification of the serial dual mediating 
effects was analyzed using bootstrap.
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Research results and discussion

Correlations among marital relations, children’s 
happiness, hope and growth mindset 

A Pearson correlation analysis was performed to 
identify the correlations among the main variables. The 
results are shown in table 1. The correlation between all 
variables showed a statistically significant and positive 
correlation coefficient. In particular, growth mindset and 
hope had the highest correlation coefficient (r = .539, p 
<.01), followed by child happiness and hope (r = .426, 
p <.01), child happiness and growth mindset (r = .403, 
p <.01), respectively. The overall correlation coefficient 

ranged from .237 to 539, indicating that there was no 
multicollinearity.

The above results are consistent with previous 
studies27,28. Especially, hope and happiness showed the 
highest correlation coefficient. Therefore, in order to 
increase the happiness of children, it is necessary to 
bring marital relations to positive relationship rather 
than conflict, and psychological aspect to increase hope 
and growth mindset. Therefore, various policy measures 
for correct parent education are needed, and various 
programs for maximizing students’ positive emotions, 
hope and growth mindset will be needed.

table 1. Correlation analysis and descriptive statistics of major variables

Marital relation Hope Growth mindset Happiness of children

Marital relations 1

Hope .237** 1

Growth mindset .269** .539** 1

Happiness of children .247** .426** .403** 1

M 4.5779 3.7263 3.6352 3.9113

SD 0.84666 0.58151 0.53157 0.5142

**p<.01

The dual mediation effect of hope and growth 
mindset on the relationship between marital relations 
and child happiness

SPSS MACRO PROCESS model 6 was applied to 
analyze the dual mediation effect of hope and growth 
mindset on the relationship between marital relations 
and happiness. In order to verify the mediating effect, 
the number of bootstrap samples was set to 5,000 and the 
confidence interval was at 95%. 

Figure 2 depicts the total effect size of marital 
relations on the happiness of children and the coefficient 

of each path for verifying the effect of double mediation. 
As a result of verifying each path coefficient, it was 
seen to be statistically significant in all paths. Marital 
relations had a positive effect on hope (β=.1629, p<.001), 
growth mindset (β=.4602, p<.001), and child happiness 
(β=.0736, p<.05). Hope had a positive effect on growth 
mindset (β=.0939, p<.01), and child happiness (β=.2464, 
p<.001). The growth mindset also had a statistically 
significant effect on the happiness of children (β=.2131, 
p<.001).

**p<.01, ***p<.001

Figure  2. Results of dual mediation effect 
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table 2. Results of dual mediation effect

Variable β se t-value p LLCI uLCI

Mediating variable model (DV: Hope)

Constant 2.9808 .1830 16.2851 .0000 2.6205 3.3410

Marital relations .1629 .0393 4.1420 .0000 .0855 .2402

Mediating variable model (DV: Growth mindset)

Constant 1.4903 .1984 7.5117 .0000 1.0998 1.8808

Hope .0939 .0317 2.9681 .0032 .0316 .1562

marital relations .4602 .0461 9.9854 .0000 .3695 .5509

Dependent variable model (DV: Happiness )

Constant 1.8816 .2213 8.5010 .0000 1.4459 2.3173

Hope .2464 .0546 4.5161 .0000 .1390 .3538

growth mindset .2131 .0602 3.5392 .0005 .0946 .3316

marital relations .0736 .0328 2.2467 .0254 .0091 .1381

For the mediating effect analysis, the total and direct 
effects of marital relations and children’s happiness were 
compared as shown in table 2. The magnitude of the total 
effect between the marital relationship and the children’s 
happiness was .0761 (.0391 ~ .1188), meaning that there 
was no 0 in the 95.0% confidence interval. The direct 
effect between the marital relations and the children’s 
happiness was .0736 (.0091 ~ .1381), meaning that there 
was no 0 in the 95.0% confidence interval. The fact that 
the direct effect is less than the total effect between the 
marital relationship and the children’s happiness implies 
a mediating effect.

As a result of the mediating effect, the path of 
marital relations -> hope -> happiness was .0401 (.0156 
~ .0718), and the path of marital relations -> growth 
mindset -> happiness was .0200 (.0038 ~ .0444) as 
shown in table 3. There was no 0 in the confidence 
interval of 95.0%, so the simple mediation effect was 
verified. And as the result of the dual mediation effect of 
the path of marital relations -> hope -> growth mindset 
-> happiness was .0160 (.0049 ~ .0311). There is no 0 
value in the confidence interval of 95.0%, so the dual 
mediation effect was verified.

The mediation effect analysis showed that the hope 
and growth mindset between the marital relations and 
the children’s happiness had a double mediating effect, 
which is partially consistent with previous studies7,15,16. 
In other words, it suggests that hope and growth mindset 
will play a major role for students with depression and 
happiness due to marital conflict. In addition, the family 
support system has a psychological impact on all of its 
members. In particular, crisis in a family due to marital 
conflict has an influence on the happiness of all the 
members, and it has a great influence on the children 
whose self-esteem is relatively unstable14. In other 
words, marital conflict suppresses positive emotions in 
children and ultimately caused happiness to deteriorate. 
Therefore, children with relatively low marital relations 
need to participate programs in schools to improve their 
hopes and growth mindset, and their parents should 
prepare policy measures such as training to improve 
marital relations.
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table 3. Indirect effects of hope and growth mindset

Path B Boot se BootLLCI BootuLCI

Total .0761 .0204 .0391 .1188

Marital relations→hope→happiness .0401 .0144 .0156 .0718

Marital relations→growth mindset→happiness .0200 .0104 .0038 .0444

Marital relations→hope→growth 
mindset→happiness .0160 .0068 .0049 .0311

ConCLusIon

This study examined the dual mediation effect of 
hope and growth mindset in relation to marital relations 
and children’s happiness. The results showed that 
marital relations affect the happiness of children through 
hope, and that marital relations influence the happiness 
of children through the growth mindset. In addition, the 
marital relationship influences the happiness of the child 
through both of the hopes and growth minds, and the 
dual mediating effect of the hope and growth mindset on 
the relationship between the marital relationship and the 
child’s happiness has been verified. Therefore, in order 
to enhance the happiness of children, it is important not 
only to promote healthy marital relations but also to 
promote the parental hope and growth mindset.

Finally, based on the limitations of this study, 
suggestions for future research are as follows. First, 
this study was conducted on mothers living in S city of 
Chungcheongnam-do. Research is needed to improve 
the possibility of generalization by sampling the mothers 
nationwide. Second, marital relations are divided into 
various sub-areas in recent research. However, in this 
study, we measured and analyzed results by a single 
variable. Therefore, in subsequent studies, it is necessary 
to analyze the dual mediation effect for each subtype. 
Third, this study analyzed positive psychological 
variables, such as hope and growth mindset as mediators. 
In addition, many positive psychological variables such 
as grit have been published. In subsequent research, it 
is necessary to identify the mediating effect between 
the marital status and the child’s happiness using 
these variables. Despite these limitations, this study 
is the first to reveal the mediating effects of hope and 
growth mindset between marital relations and children’s 
happiness, and it is important to suggest the theoretical 
method to improve students’ happiness when afflicted 
by marital conflict.
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The purpose of this study was to identify the role of hope and job satisfaction between job stress and 
turnover intention of 370 workers.  Frequency analysis, reliability analysis, and correlation analysis were 
performed using the SPSS PC + Win 23.0. Regression analysis and bootstrapping were performed using 
the SPSS MACRO program. The results of this study are as follows. First, turnover intention showed a 
positive correlation with stress, a negative correlation with hope, and job satisfaction. And job satisfaction 
showed a negative correlation with stress, positive correlation with hope. Among these, stress and turnover 
intentions showed the highest correlation, followed by correlation of job satisfaction and turnover intention, 
and followed by hope and job satisfaction. Second, as a result of verifying the coefficients for each path, all 
of the paths were statistically significant except for the direct influence of hope on turnover intention. Job 
stress negatively influenced on hope, job satisfaction and positively on turnover intention. Also, hopes had a 
positive effect on job satisfaction and job satisfaction had a negative effect on turnover intention. And all of 
indirect effects were verified as a result of the bootstrapping test. The results of this study will be applicable 
to developing appropriate programs in the company to lower the turnover rate due to stress of employees. 
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IntRoDuCtIon 

The concept of job stress refers to stress associated 
with the job performed by the organization member 
according to dictionary. However, operational definitions 
of job stress vary widely depending on scholars. If we 
summarize research studies on this since the 1980s, we 
can roughly summarize it in three aspects. Initially, it was 
understood as a concept of stimulus. After then, it has 
been transformed into a concept of response. In recent 
years, it has been extended to a kind of interaction as a 
concept of stimulus-response1. This stress as a stimulus-
response emphasizes the viewpoint of the interaction 
between human beings and human surroundings2. 
Therefore, job stress can be said to be an unstable state 
of mind and body due to disharmony or inconsistencies 

between the degree of ability of an individual to meet 
his or her job requirements and the degree to which a job 
environment meets an individual’s needs.

Various studies on result variables of this job 
stress have been performed. Researches that have been 
performed so far have two parts: results from individual 
aspect and results from organizational aspect. On the 
personal side, mainly psychological aspects have been 
studied. Negative results such as concentration loss, poor 
quality of life, and poor self-esteem have been mainly 
studied3,4. On the other hand, in terms of organizational 
aspects, negative results such as human relations 
deterioration, low job satisfaction, and high turnover 
rate are also studied5,6. Therefore, stresses that workers 
experience will cause members to feel dissatisfaction 
with their jobs, thus having a major influence on the 
turnover behavior.

Studies on mediators between job stress and 
turnover intention have confirmed that job satisfaction 
has mediating effect in most studies7,8. In other words, 
stress has an indirect effect on turnover intention through 
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job satisfaction. Therefore, it is necessary to consider 
that job stress first lowers job satisfaction as a personal 
psychological variable. Such psychological change 
then leads to a turnover that can be called a behavioral 
variable.

However, this study will focus on rapidly changing 
hope since 2000. To summarize results of the present 
study on the definition of hope, hope can be broadly 
divided into cognitive and emotional aspects. The first 
scholar who tried cognitive approaches was Erickson 
who said that hope was an idea or belief that allowed 
an individual to maintain a move toward a goal9. This 
approach was followed by Scotland and Godfrey10. 
Recently, however, Snyder have noted that the definition 
of existing hope overlooks instrumental aspects of 
pursuing the goal11. He divided hope into agency 
thinking as a goal-oriented source and pathways thinking 
as a plan for achieving goals. When interactions between 
the agency and pathways are successful, they respond 
appropriately to an external environment. According to 
Kim et al., hope has a mediating effect on the relationship 
between stress and suicidal ideation12. If we apply these 
results to this study, it can be deduced that hope has 
mediating effect on the relationship between job stress 
and turnover intention. Jin and others have found that 
hope in stress has a buffering effect13. Lopez and Snyder 
have shown that hope plays an important role in coping 
with stress in the relationship between stress and hope14. 
Hope and depression have negative correlations in the 
study of the relationship between hope and depression15. 
Finally, positive emotions such as self-esteem and self-
realization as predictors of job satisfaction are highly 
correlated with job satisfaction16. Therefore, it can 
be concluded that hope has mediating effects on the 
relationship between job stress and job satisfaction.

This research will focus on the role of hope and job 
satisfaction in the relationship between job stress and 
turnover intention by combining the above mentioned 
previous studies. In other words, we consider that there 
is a double serial mediation effect of hope and job 
satisfaction on the relationship between job stress and 
turnover intention. However, most existing studies have 
only focused on outcome variables of job stress, although 
some studies have focused on mediators. Through 
previous studies, it has been found that hope is directly 
or indirectly related to job stress, job satisfaction, and 
turnover. However, no research has yet been conducted 

to identify specific impacts of hope.

Therefore, the objective of this study was to 
determine whether hope and job satisfaction were 
dual mediators in the relationship between job stress 
and the turnover intention. To achieve this goal, we 
set up research questions as follows. First, what are 
correlations among job stress, hope, job satisfaction, and 
turnover intention? Second, what is the role of hope and 
job satisfaction in the relationship between job stress and 
turnover intention? Results of this study may provide 
implications for policy makers to lower turnover due to 
job stress of workers.

Research Method

Research model

Based on previous research, we set up a research 
model in which hope and job satisfaction mediate the 
relationship between stress and turnover intentions in a 
double manner as shown in Figure 1.

Figure 1. Research model

Study subject

Study subjects were purposively sampled. They 
were workers who worked at 27 work places in 
Chungcheong-do, Korea. The researcher directly visited 
each workplace, explained the purpose of this research, 
and conducted the questionnaire directly. A total of 362 
questionnaires were included in the final analysis after 
excluding those with unfair responses. 

Among them, 206 (56.9%) were married and 156 
(43.1%) were single. In terms of religion, Christian 
was the most common religion (83 people, 23.0%), 
followed by Buddhism (62 people, 17.2%), Catholic 
(26 people, 7.2%), other religions (3 people, 0.8%) and 
no religion (187 people, 51.8%). Regarding education 
level, the number of four-year university graduates was 
the highest at 256 (71.5%), followed by 49 (13.7%) with 
high school graduates and 45 (12.6%) with two-year 
college graduates. Regarding job titles, 179 (49.7%) 
were employees, 85 (23.6%) were agents, and 46 
(12.8%) were superintendents.

 

Job stress Turnover 
intention 

Hope Job 
satisfaction 
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Research tools

Job stress

Job stress was measured with the scale developed 
by Parker & DeCotiis17 and directly translated by the 
researcher. This scale consisted of a total of 13 questions 
such as “I feel something sinned if I am away from 
my work”, “I sometimes feel frustrated when I think 
about work”. Each question of this scale was measured 
with a 5-point Likert scale, ranging from “not at all” to 
“strongly agree”. The higher the score, the higher the 
job stress. In this study, the reliability of this scale had a 
Cronbach’s α value of 0.892.

Hope

Hope developed by Snyder et al.18 and adapted to 
Korean by Choi19 was used. This scale consisted of a 
total of 12 questions, such as “I can think of many ways 
to get out of trouble” and “I follow my own goals”. Four 
of these items were pathway thinking. Four items were 
agency thinking and four items were false items. Each 
item was measured with a 5-point Likert scale from “Not 
at all” to “Very well”. In the present study, the overall 
reliability of the scale had a Cronbach’s α value of 0.857.

Job satisfaction

We used the scale of job satisfaction developed 
by Cook and Wall20 and translated by Na21 originally 
developed by Warr and Routledge22 and translated by 
Han23. This scale consisted of nine questions to measure 
how satisfied a person was with his/her, such as “What 
I am doing is worth doing”. Responses were scored 
with a 5-point Likert scale ranging from “not at all” to 
“strongly agree”. The higher the score, the higher the job 
satisfaction. The reliability of this scale had a Cronbach’s 
α value of 0.861 in this study.

turnover intentions

In order to measure turnover intentions of workers, 
we used a scale developed by Becker24 and translated 
by Cho25. This scale consisted of a total of six items to 
measure whether the worker was considering taking a 
leave such as “I do not want to remain as a member of 
the current job”. Responses were scored with a 5-point 
Likert scale (from “not at all” 1 point to “very agree” 
5 points). The higher the score, the higher the turnover 
intention. In this study, the reliability of this scale had a 
Cronbach’s α value of 0.878.

Other Variables

Sex, age, marital status, religion, educational 
background, and status of workers were surveyed.

Data analysis

Frequency analysis, reliability analysis, and 
correlation analysis were performed using SPSS PC + 
Win 22.0. Regression analysis and bootstrapping were 
performed using SPSS MACRO program.

ResuLts AnD DIsCussIon

Correlation and descriptive statistics between 
major variables 

table 1 shows results of correlation analysis among 
main variables. There were significant correlations 
between all variables. Turnover intention showed a 
positive correlation with stress but a negative correlation 
with hope and job satisfaction. Job satisfaction showed a 
negative correlation with stress but a positive correlation 
with hope. Among these, stress and turnover intentions 
showed the highest correlation (r = 0.463, p < 0.01), 
followed by correlation between job satisfaction and 
turnover intention (r = -0.407, p < 0.01), and correlation 
between hope and job satisfaction (r = 0.375, p < 0.01). 
The overall correlation coefficient ranged from -0.407 to 
0.463, indicating that there was no multicollinearity. On 
the other hand, the mean value of all variables was above 
2.78, with hope having the highest value at 3.62 ± 0.57 
while stress had the lowest value at 2.78 ± 0.62.

Table 1. Correlation coefficients among major 
variables

1. 2. 3. 4.

1. Job stress 1

2. Hope -.227** 1

3. Job satisfaction -.230** .375** 1

4. Turnover 
intention .463** -.203** -.407** 1

M 2.78 3.62 3.30 2.93

SD .62 .57 .59 .79

**p<.01

According to above results, turnover intention is 
positively affected by stress but negatively affected 
by hope and job satisfaction. This is consistent with 
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previous studies7,16. On the other hand, job stress not 
only lowers satisfaction of work life, but also lower job 
motivation of employees, leading to frequent mistakes 
and high production costs. Thus, job stresses experienced 
by employees can result in lower overall efficiency 
and productivity of their organizations26. Therefore, 
careful attention should be paid to appropriate stress 
management and coping education within the workplace 
to maximize organizational performance. It might be 
even more important to prevent stress that you feel in 
your job. To this end, it is necessary to take aggressive 
measures to prevent stresses such as reasonable employee 
management, shift work, standardization of work, and 
improvement of organizational culture.

Coefficient by Path

Figure 2 shows the magnitude of the overall effect 
of job stress on turnover intention while Figure 3 
presents coefficients for each path for the verification 
of the double-mediated effect. As a result of verifying 
coefficients for each path, all paths were statistically 
significant except for the direct influence of hope 
on turnover intention (.0070, p = .9144). Job stress 
negatively influenced hope (-.2062, p <.001), and job 
satisfaction (-.1456, p <.01) but positively affected 
turnover intention (.4905, p <.001). In addition, hope 
had a positive effect on job satisfaction (.3492, p <.001) 
while job satisfaction had a negative effect on turnover 
intention (-.4266, p <.001).

**p<.01

**p<.01, ***p<.001

Verification of double mediation effect

This study used the SPSS MACRO Process to verify 
dual mediating effects of hope and job satisfaction on the 

relationship between job stress and turnover intentions 
of workers and verified the mediating effect through 
bootstrapping as suggested by Hayes et al.27. A total of 
10,000 bootstrapping was performed and the confidence 
interval was set at 95% to verify the dual mediation 
effect.

As shown in table 2, the overall mediating effect 
size was .0914 (range, .0358 ~ .1652). There was 0 in the 
95.0% confidence interval, indicating that the mediating 
effect was insignificant. However, the effect size of stress 
-> job satisfaction -> turnover intention was significant 
at .0621 (.0133 ~ .1304). In addition, the effect size of 
stress -> hope -> job satisfaction -> turnover intention 
was at .0307 (.0133 ~ .0600). There was no 0 value in 
confidence interval 95.0%, indicating that the double 
mediating effect was significant.

table 2. Double mediating effect of hope and job 
satisfaction

Classification
Mediating effects

B s.e. BC 95% CI

Stress -> Hope -> 
Turnover intention -.0014 .0159 -.0361 ~ .0286

Stress -> Hope -> 
Job satisfaction -> 
Turnover intention

.0307 .0118 .0133 ~ .0600

Stress -> Job 
satisfaction -> 
Turnover intention

.0621 .0297 .0133 ~ .1304

Total Indirect Effect .0914 .0328 .0358 ~ .1652

These results show that hope and job satisfaction 
play an important role in the effect of stress on turnover 
intention. In other words, hope in the personal aspect 
and job satisfaction in the organization are defensive 
devices that can cushion negative effects of stress on 
one’s role. This is consistent with previous studies12,13. 
Therefore, there is a need to raise hopes at individual 
level in order to lower the turnover intention of 
employees. Individual efforts are also necessary. Direct 
measures such as education and leisure, appropriate 
compensation, and welfare improvement are also 
necessary in the organization. Finally, in order to 

 
 **p<.01 

Figure 2. total effect of path 
 

 
**p<.01, ***p<.001 

Figure 3. Indirect effect of path 
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increase their job satisfaction, a variety of educational 
programs are needed to improve job conditions and 
increase their self-esteem. In addition, since the dual 
mediation effect has been verified, these above measures 
need to be organized systematically in a complementary 
relationship organically rather than independently.

Hope, on the other hand, did not directly affect 
turnover intention, but indirectly through job satisfaction. 
This implies that individual psychological variables in 
the organization have indirect effects on the turnover 
by affecting job-environment relationship rather than 
through direct influence on turnover. Therefore, job 
satisfaction plays a very important role as a mediator. 
It is a variable that can directly control turnover 
intention and turnover behavior. Even if members of the 
organization have low hopes, if they can improve their 
job satisfaction, they can lower their turnover. To this 
end, regular consultation and questionnaires on members 
of the organization are needed. It is also necessary to 
prepare hope improvement education and program for 
employees with low hopes and implement appropriate 
measures such as job conversion to raise hope.

ConCLusIon

The purpose of this study was to investigate the dual 
effect of hope and job satisfaction on the relationship 
between job stress and turnover intention. As a result, 
turnover intention showed a positive correlation with 
job stress but negative correlations with hope and job 
satisfaction. The dual mediation effect of hope and job 
satisfaction was found to be significant.

This study has some limitations. First, this study 
applied turnover intention rather than actual turnover 
behavior to dependent variables. Therefore, in future 
studies, it is necessary to grasp the influence and 
explanatory power of intention to turnover that leads 
to the final outcome variable which is the turnover 
behavior. In addition, what mediators and moderators 
exist between turnover intention and turnover behavior 
should be revealed in future studies. Secondly, as 
personal psychological variables, recent studies on grit 
have been conducted not only on hope, but also on 
growth mindset. These variables were studied mainly 
from academic aspect. In the future, it is necessary 
to understand how these variables play a role in the 
relationship between job stress and turnover intentions. 
Despite these limitations, this research is the first study 

that investigated the role of hope in the relationship 
among job stress, job satisfaction, and turnover intention 
that has been separately studied in previous studies.
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Background/objectives: This study is a pretest-posttest design experimental research which aims to 
examine the effectiveness of aromatherapy to vital sign, psychological and physical stress relief and sleep 
quality of college students in pre-hypertension by conducting 3 weeks of aromatherapy from October 13 to 
November 3, 2017 targeting 27 male college students in pre-hypertension.  

Methods/statistical analysis: Recognition, life style, BMI of pre-hypertension was examined and 
investigated, and the study conducted insufflations of aroma oil blended with lavender, marjoram and ylang-
ylang in 4:3:3 ratio which are effective in insomnia, hypertension treatment and sedation. Also, the study 
conducted VAS(visual analogue scale) for the vital signs, psychological and physical stress relief, sleep 
condition before and after insufflating aroma oil.

Findings: As the result, it was confirmed that aromatherapy pose positive physiological influence on vital 
signs, psychological and physical stress relief, sleep quality of male college students in pre-hypertension, 
which indicate aromatherapy has direct pharmacologic effectiveness to body system and that it is an effective 
method with positive influence.  

Improvements/Applications: Aromatherapy relieves stress by stabilizing psychological and physical 
condition and improves sleep quality. It is expected to be utilized as a mediator by conducting non-medical 
method and changing life style at the same time. 
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IntRoDuCtIon

College students have very low quality of health 
due to irregular diet, stress and anxiety about studying 
and employment, and lack of exercise from changes of 
independent life style. This leads to psychological and 
physical stress and reduced sleep quality, rise of blood 
pressure up to pre-hypertension stage which let college 
students exposed to the higher risk of hypertension 1,2

.

 HT(Hypertension) occurs when blood flow in artery 
has higher pressure than normal, and when DBP is over 
90mmHg and SBP is 140mmHG, the patient is diagnosed 
with HT3. According to global health statistics report, 
about one third of adults suffer from HT, and according 
to national health and nutrition survey, 42 million male 
and 28 million female over age 20 suffer from HT, and 
it leads to about 7 million deaths around the world every 
year4,5. Pre-hypertension refers to the condition with 
higher risk of HT when DBP is between 80~90mmHg 
when SBP is 120~139mmHg. Prevalence rate of adult’s 
pre-hypertension is 8 to 30% which is highly likely to 
proceed to complication in comparatively short time, 
and significantly related to increase of mortality risk due 
to increased risk of cardiovascular6. In other words, pre-
hypertension is a preliminary step reaching to dangerous 
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condition as it is a risk factor for coronary artery, kidney 
and cerebrovascular disease, so there is a need to 
improve public awareness for prevention and treatment 
of HT based on early diagnosis1,2,7,8. 

As psychological and physical stress stimulates 
heart and increases risk of HT, reducing stress could 
reduce risk of arterial disease.  Aromatherapy which 
is an olfactory treatment to relieve psychological and 
physical stress is one of many methods. Aromatherapy 
is very effectiveness in circulating lymph, improving 
supply of oxygen and nutrition, and stress relief by 
relaxing muscle9. Lately, there are large number of 
people suffering from degraded sleep quality from 
environmental influence, sleeping habit, stress, drinking 
and fatigue. 

To maintain health and vitalization of entire bio 
rhythm, certain level of sleep must be maintained, but 
once it isn’t, degradation of sleep quality could lead 
to negative influence on physical health in long term 
such as obesity, chronic disease or early death10. Short-
treatment to reduce suffering from degradation of sleep 
quality such as medication affects normal sleeping 
rhythm negatively, and consistent medication increases 
dependency on medicine and side effects10,11. Thus, 
inhaling essential oil containing sedative component 
provides safe and effective non-medication treatment for 
sleeping which is considered as a solution to improve 
sleep quality10,12. 

Aromatherapy using fragrant plant uses essential 
oil extracted from flower, fruit, tree bark and root to 
make diffuser or use in bathe, inhaling and massage and 

improves psychological and physical health13. Aroma 
particle helps to normalize blood pressure and heart 
beat, improve memory, relieve stress and improve sleep 
quality by reaching limbic area through olfactory sense. 
Despite the general belief regarding beneficial feature of 
aromatherapy, there are negative opinion about safety 
from lack of scientific evidence about aromatherapy, 
but regarding subjective effectiveness from recent 
numerous scientific experiment, patients who had CT-
scan had reduced anxiety from lavender, indicating the 
effectiveness of aromatherapy and confirmed as a safe 
treatment for chronic diseases of modern people in 
various clinical researches13,14,15. 

College students are exposed to high risk of HT due 
to stress from employment, studying, friendship and 
irregular diet which are predictive factor of adult HT. 

Thus, this study aims to examine the influence of 3 
weeks of aromatherapy to vital signs and physiological 
changes (psychological and physical stress relief, 
improvement of sleep quality) of pre-hypertension 
targeting male college students with pre-hypertension 
and provide basic material for HT prevention and health 
management of college students.  

MAteRIALs AnD MetHoD

This study is a pretest-posttest design experimental 
research that aims to confirm the effectiveness of 
aromatherapy to vital signs, psychological and physical 
stress relief and sleeping condition of college students 
with pre-hypertension in Fig 1.

[Fig. 1. study design]
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 Study subject

This study recruited 27 voluntary participants for 
research from October 10 to 12, 2017(3 days) targeting 
male students of H university in Chungcheongnam-do. 
The study subject selection standard is as follows. First, 
those who have DBP between 80~89mmHg when SBP 
is between 120~140 mmHg. Second, those who have 
no experience of rhino surgery with normal olfactory 
function. Third, those who have no changes in life style 
during research period.

Fourth, those who are not diagnosed with HT.  Fifth, 
those who are not in medication for disease during 
research period. Sixth, those who voluntarily agreed to 
participate in research. 

On October 13, 2017, targeting final study subjects, 
the purpose and method of the study was fully explained 
at College of Natural Science room 314. And in case 
voluntary participant of study wants to drop out of 
participation during anytime of the research, to delete 
personal information, to withdraw consent on recovery 
of survey, or give up participation, participants were 
notified with personal phone number and e-mail address 
of researcher for contact. Expecting certain wastage 
rates of research, the experiment group first started with 
30 students, but later conducted research targeting 27 
subjects excluding 3 subjects with insincere attitude. 
The subjects were given with gift cards.

Study Collection Period

This study was conducted on Oct. 13, 2017, after 
aromatherapy, gauze, and tissue blended in shading 
bottle were given from October 14 to November 3, 2017 
for about 3 weeks.

Research method and data collection

 Oil inhalation

 To boost synergy effect, the oils were blended, 
specifically blended lavender, marjoram and ylang-ylang 
in 4:3:3 ratio which are effective in insomnia, alleviation 
of HT and sedation. The subjects breathed in the blended 
oil in dark bottle by putting 4~5 drops of oil on gauze 
and put it 10cm in front of nose for 3 times a day, 3 
minutes per session (10AM, 4PM, before sleep) for 21 
days. To check the inhaling for 3 weeks, the subjects 
used checklist to check inhaling 16. Main researcher and 
3 assistant researchers reminded subjects to inhale 3 

times a day through phone call and SNS. Inhaling aroma 
3 times a day was designed considering one inhale lasts 
for 3 to 6hours17. 

Advance education

 After receiving written consent from study subjects 
who fit selection standard, survey to measure general 
characteristics, psychological and physical stress, sleep 
condition were conducted along with BMI and vital 
sign examination. On October 13, 2017, an expert who 
is qualified with international aromatherapy standard 
educated study subjects about how to inhale essential oil 
and precautions at College of Natural Science room 314.

Pre-test and post-test investigation on BMI, blood 
pressure and pulse

 At College of Natural Science room 314 of H 
University, study subjects took rest for 20 minutes in 
comfortable posture and measured blood pressure from 
brachial artery using blood pressure gauge and got 
calculated the average. First measurement took place 
on October 13, 2017 and second measurement was on 
November 3, 2017. BMI was measured on October 13, 
2017. 

Psychological, physical stress, pre-sleep 
investigation

Targeting study subjects, the first survey was 
conducted on October 13, 2017 and second survey was 
conducted on November 3, 2017 at College of Natural 
Science room 314. Psychological, physical stress and 
sleep quality was measured using VAS in 10points scale 
from 0 point on left to 10 point on right. The higher the 
point is, the better psychological, physical stress and 
sleep quality is18.

Data analysis

The collected data was processed through SPSS 24.0 
to conduct frequency analysis on general characteristics, 
life style, and recognition about pre-hypertension of 
subjects, and to examine the pre and post changes of 
experiment group, a paired t-test for matching sample 
was conducted. The significance level for statistical 
hypothesis testing was set to p<.005.

ResuLts AnD DIsCussIon

General characteristics
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The average age of study subject is 22.93±2.11, 
average grade is 2.74±1.02, average height is 
174.50±4.10, average weight is 73.84±10.52, average 
body fat percentage is 23.719±7.82, and average BMI is 
24.130±3.7 in table 1.

table 1. Homogeneity test of experimental gro
up                                          (n=27)

Variables experimental group(n=27)

Age(yr) 22.93±2.11

Grade 2.74±1.02

High(cm) 174.50±4.10

Weight(kg) 73.84±10.52

Body fat percentage 23.719±7.82

BMI 24.130±3.75

BMI=body mass index

Recognition of pre-hypertension

As for recognition about pre-hypertension of 
study subjects 51.9% answered ‘Not worried because 

I am not diagnosed with HT’, 44.4% answered ‘It’s 
enough to measure the blood pressure often’, and as for 
the recognition about treatment of pre-hypertension, 
44.4% answered ‘exercise’ followed by ‘low-salt 
diet(25.9%)’, ‘stress management’ and ‘improvement 
of sleep quality(11.1%)’, ‘quit smoking’ and ‘restrained 
drinking’(11.1%), and ‘medication and ‘weight 
loss(0%)’ in table 2. 

As the result, the lower recognition about pre-
hypertension and treatment is presumed to be the lack 
of regular medical examination or education about risk 
of HT for college students. HT is the most dangerous 
factor among cardiovascular disease including major 
organ failure, progressive TOD in nervous system, 
stroke, cerebral infarction, intracranial hemorrhage, 
acute left ventricular failure, acute pulmonary edema, 
aortic dissection, renal failure and other dangerous 
complications19,20. However, as pre-hypertension can be 
fully prevented, there is a need to change life style to 
improve health.  

table 2. Recognition of pre-hypertension of experimental group                             (n=27)

Variables Item Percent(%)

Recognition about pre-hypertension
Not worried as it is not HT 51.9(%)

It is enough to measure blood pressure often 44.4(%)

Recognition about treatment

Taking medicine 0(%)

Low-salt diet 25.9(%)

Quit smoking 3.7(%)

Restrained drinking 3.7(%)

Exercise 44.4(%)

Weight loss 0(%)

Stress management 11.1(%)

Improved sleep quality 11.1(%)

Vital signs of pre-hypertension 

SBD before experiment was 137.78±5.184 and after 
experiment was 130.89±7.202 which had statistically 
significant difference (t=5.507, p=.000). DBP before 
experiment was 84.15±7.7207 and after experiment 
was 9.44±6.506 which had statistically significant 
difference (t=2.914, p=.007) in table 3. It indicated 
that aromatherapy (lavender, marjoram, ylang-ylang) 
had positive influence as supplementary treatment to 

medication in lowering blood pressure. 

Linalyl acetate or linalool, the major extract of 
lavender affected sympathetic and parasympathetic 
nerve in aggressive rat and rabbit experiment to reduce 
aggressive behavior, and its effectiveness on blood 
pressure decrease, alleviation of anxiety, improvement 
of sleep quality in human was observed21. 

HT is an incurable chronic disease which requires 
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lifetime treatment, and medical cost related to HT is increasing ever year. In the USA, over 59 billion dollars a year 
is spent for HT22. Thus, aromatherapy could be applied as a countermeasure to reduce medical expense of patients 
and pharmacological side effects. 

table 3. Vital signs of pre-hypertension of experimental group                                  (n=27)

Variables
Before
Mean±sD

After
Mean±sD

t p

Systolic pressure 137.78±5.184 130.89±7.202 5.507 .000

Diastolic pressure 84.15±7.720 79.44±6.506 2.914 .007

SD: standard deviation

Psychological and physical stress

Psychological stress before experiment was 
3.48±2.779 and after experiment was 3.11±2.293 which 
had statistically significant difference (t=3.338, p=.003). 
Physical stress before experiment was 5.22±1.987 and 
after experiment was 4.56±1.679 which had statistically 
significant difference (t=2.431, p=.022) in table 4.

 It is presumed to be inhaling ylang-ylang and 
lavender essential oil with excellent sedative effect 

reduced anxiety and alleviated mood to significant 
reduced stress level. Excessive stress affects 
cardiovascular disease negatively23. 

Thus, aromatherapy is effective to not only relieving 
physical stress symptom but also to comfortable 
psychological status9,24. There is a need for specific 
research about stress relief using various essential oils 
in the future.

 table 4. Psychological, physical stress of experimental group (n=27)

Variables
Before
Mean±sD

After
Mean±sD

t p

Psychological stress 3.48±2.779 3.11±2.293 3.338 .003

Physical stress 5.22±1.987 4.56±1.679 2.431 .022

Sleep quality

Depth of sleep before experiment was 5.04±1.951and 
after experiment was 6.44±1.761 which had statistically 
significant difference(t=-3.315, p=.003). Sleep quality 
before experiment was 3.93±2.147and after experiment 
was 6.04±1.765 which had statistically significant 
difference (t=-4.094, p=.000) in table 5.

   This is presumed to be acids and esters, coumarins 
and monoterpenols from lavender and marjoram 
operating on neuron function to contend with specific 

neuron receptor or influence of sedative role and sleep 
inducer14. Positive improvement of sleep quality affects 
body recovery and poses health influence to entire bio 
rhythm of our body16. 

  Thus, aromatherapy is a safe and non-medication 
treatment which could provide effective treatment to 
improvement of sleep quality, so in the future, it will be 
able to examine the relationship between aromatherapy 
and improvement of sleep quality.
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table 5. sleep quality of experimental group                                                    (n=27)

Variables Before (Mean±sD) After (Mean±sD) t p

Depth of sleep 5.04±1.951 6.44±1.761 -3.315 .003

Sleep quality 3.93±2.147 6.04±1.765 -4.094 .000

ConCLusIon

This study has confirmed that aromatherapy 
has positive physiological changes in vital signs, 
psychological and physical stress, and sleep quality 
in pre-hypertension and proved that it is a positive 
and effective method that has direct pharmacologic 
effectiveness to body system. Thus, aromatherapy 
relieves stress and improves sleep quality by giving 
physical and psychological stability, which is expected 
to be applied with non-medication method and changes 
of life style. However, due to lack of standardization of 
aromatherapy researches, or limitation of this study such 
as targeting only male subjects and unable to control 
personal life of the subjects, the effectiveness of this 
study is quiet limited.

In follow-up studies, there is a need to conduct 
chemical analysis on essential oil and diversification of 
study subjects. Also, considering the inducing of changes 
of life style and health burden to normalize biologic 
response to delay progress of HT in pre-hypertension, 
there is a need to apprehend related factors between 
daily stress and blood pressure of college students with 
pre-hypertension to conduct consulting and prescription. 
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IntRoDuCtIon 

South Korean golfers have won 16 times in 2017, 15 
of which came on the LPGA Tour and 1 from the PGA 
Tour, and 18 of Koreans, including Park Sung-hyun 
(No. 1 in the Official World Golf Ranking) and Ryu So-
yeon (No. 2),  have been ranked the top 100 on the 2017 
LPGA money list1.

There have been various factors that can influence 
an excellent performance of South Korean golfers, 

and a coach’s leadership among them is considered 
an important part. In order to become the professional 
golfers, prospective golfers in Korea seek to acquire 
diverse techniques from the coaches through golf 
academy programs. In this context, the coach’s 
leadership has been regarded as a major element to 
have an influence on the performance of the prospective 
golfers. 

Transformational leadership among leadership types 
of an athletics coach is one of  the leadership styles, 
which not only makes up for shortcomings of existing 
transactional leadership, but also inspires self-esteem 
of the athletes by providing vision, motivating them for 
goal achievement and helping increase problem-solving 
skills. In this regard, the transformational leadership 
could be helpful to apply golf in which the prospective 
golfers participating in the golf academy vary in their 
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life cycle stages and man to man training guidance is 
conducted. 

It is proven in the relevant major precedent studies that 
a commutation relation has a complete mediation effect 
between transformational leadership and organizational 
citizenship behavior2. The transformational leadership 
affects the commutation relation and the commutation 
relation affects the psychological contract relationship3, 
and the self-recognition of the leader on his/her own 
transformational leadership has a positive relationship 
with LMX4. A high commutation relation between the 
leader and his/her member develops the creativity of such 
member5, the identity of the member’s leader improves 
the commutation relation, and the commutation relation 
leads to high creativity6.

Therefore, the purpose of this study is to identify the 
effect of the transformational leadership of the coaches in 
the golf academy on the prospective golfers-the coaches 
exchange relationship and creativity of the golfers.

MAteRIALs AnD MetHoD

 Research subject

For the target for investigation in this study, 250 golf 
athletes registered as a member in 10 golf academies 
located in Daejeon and Chungcheongbuk-do Province 
in 2016 were sampled using the convenience sampling 
method. A survey was used as the research tool and 205 
copies except for 45 copies with insincere responses 
were used for data analysis.

Investigation tool

The investigation tool used in this study was the 
questionnaire, and the draft questionnaire was prepared 
based on the investigation on the expert group, and 
then it was completed and used after carrying out the 

preliminary investigation. The self-administration 
method was used for the questionnaire. 

For transformational leadership questions, the 
questions used in the study conducted by them7 were 
modified and used according to the context of this 
study based on the MLQ(Multifactor Leadership 
Questionnaire) developed by them8.

For the leader-member exchange(LMX) questions, 
the questions used in the study conducted by her9 were 
modified and used according to the context of this study 
based on the questionnaire developed by them10, and for 
individual creativity questions, the questions used in the 
study conducted by them11,12 were modified and used.

Validity and reliability research tool

The results of confirmatory factor analysis for 
each factor in order to see the validity and reliability of 
research tool showed χ2=202.135 (df=87, p<.001) based 
on the goodness of fit, indicating that the research tool 
was inappropriate, but it was confirmed that it satisfied 
as seen in table 1 the standard of goodness-of-fit (CFI, 
TLI .8-.9 or higher, RMR .05-.08 or less) presented 
by them13. According to the factor loading, all factors 
showed .50 or higher, satisfying the standard, and the 
statistical significance (C.R.>1.965, p<.05) also satisfied 
the standard, so that convergent validity was secured14. 
The correlation was analyzed in order to confirm the 
discriminant validity between the factors, and the 
average variance extracted(AVE) calculated between 
the factors was higher than the square of the correlation 
coefficient, securing the discriminant validity as seen in 
table 2. The result of calculating Cronbach’s ɑ in order to 
see the internal consistency of questions in the research 
tool showed .841~.857, indicating the research tool was 
reliable15.

Table 1: Confirmatory factor analysis and reliability

Factor Question s.C. s.e. e.V. C.R. CR AVe Cronbach’s α

Transformational 
Leadership

Role model .568 .443

.905 .664 .841

Follow ability and judgment .575 .128 .311 6.646***

Helps well .826 .167 .194 8.375***

Treat well .859 .168 .154 8.546***

Concern for emotion .797 .182 .271 8.215***
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Leader-Member 
Exchange(LMX)

Understand problems and needs .632 .274

.912 .636 .851

Understand potential 
possibilities .579 .154 .440 7.161***

Help in case of trouble .704 .138 .250 8.393***

Self-sacrifice .736 .150 .261 8.684***

Trust .799 .165 .238 9.212***

Mutual agreement .756 .150 .242 8.858***

Individual 
Creativity

Explore new ideas .731 .252

.870 .627 .857

Proposed exercise method ideas .826 .147 .353 10.996***

Coordinates training methods 
and schedule management .830 .155 .386 11.034***

Change exercise to improve 
performance .747 .144 .476 10.034***

χ2=202.135(df=87, p<.001), CFI=.926, TLI=.911, RMR=.058, RMSEA=.081
***p <.001

table 2: Correlation between individual factors

Factor transformational 
Leadership

Leader-Member 
exchange(LMX)

Individual
Creativity

Transformational Leadership .6641)

Leader-Member Exchange(LMX) .765** .6361)

Individual Creativity .422** .429** .6271)

1) AVE 

**p < .01, *p < .05

Cont... Table 1: Confirmatory factor analysis and reliability

ResuLts AnD DIsCussIon

The result of suitability verification for a study 
model set based on theoretical grounds was χ2=202.135 

(df=87, p<.001), which failed to meet the suitability 
standards but satisfied as seen in table 3 the suitability 
standards presented by them13(CFI, TLI .8-.9 or more, 
RMR .05-.08 or less).

Table 3: Results of verification for appropriateness in research model

χ2 df p CFI tLI RMR RMseA

202.135 87 <.001 .926 .911 .058 .081
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As result of empirical analysis on the hypothesis 
1 supported the relevant premise that “The 
transformational leadership may affect the leader-
member exchange(LMX)” as there was a significant 
difference between the standardized coefficient (.845) 
and the t-value (6.648) as seen in table 4. 

Due to increased importance of organizational 
transformation and change, changes and challenges 
such as charisma, presentation of a vision and 
individual consideration are emphasized, reinforcing 
the need for transformational leadership16 and this 
leadership establishes the relationship between the 
leader and his/her member in social relations17. In this 
regard, 18 asserted that transformational leadership was 
highly correlated with the quality of leader-member 
exchange(LMX) between the leader and his/her member 
and behaviors such as charisma and consideration of 
transformational leadership reinforced the relational 
bond between the leader and his/her member19, and 
3,4 supported the result of this study, asserting that 
transformational leadership significantly affected the 
leader-member exchange(LMX). Such research results 
indicate that the type of transformational leadership 
instruction is important for maintaining a positive 
relationship between the instructor and his/her member 
in golf teaching where instruction is given individually. 
It is considered that it would be possible to acquire an 
ability to present his/her vision, motivate and consider 
by carrying out an educational program for cultivating 
an instructor equipped with transformational leadership, 
and an amicable relationship between an instructor and 
his/her member could be established and maintained 
through such communication activity type.

Meanwhile, according to the result of analysis 
on the hypothesis 2, the relevant premise that “The 
transformational leadership may affect the individual 
creativity” was denied as there was no significant 
difference between the standardized coefficient (.041) 
and the t-value (.235) as seen in table 4. 

The transformational leadership improves the 
creative thinking of members by improving the 
confidence of members in an organization and allowing 
them to present their vision20. She asserted that there 
was a positive relationship between the transformational 
leadership and the creativity of members21, and they 
also asserted that the transformational leadership was 
significantly related with individual creativity through 

a medium of innovative atmosphere22, showing an 
opposite result with this study result. Such study result 
was obtained because most of the survey respondents 
were middle school and high school students (65%). In 
case of middle school and high school students, their 
own values have not been formed yet, so they take their 
instructor’s word as they are told mostly, and it is difficult 
for them to present a new training method and manage 
their schedule by themselves. It is also judged that short 
career and frequent changes of their instructor may have 
led them difficult to understand the characteristics and 
leadership of their instructor. Therefore, it is necessary 
to develop a leadership cultivation curriculum to deal 
with various characteristics of players such as age and 
career properly, and it is also necessary to prepare an 
environment and establish an organizational culture 
enabling them to create a creative idea and manage their 
training methods and schedules on their own in order to 
unlock their creativity.

In addition, according to the result of analysis on the 
hypothesis 3, the relevant premise that “leader-member 
exchange(LMX) may affect the individual creativity” 
was supported as there was a significant difference 
between the standardized coefficient (.421) and the 
t-value (2.302) as seen in table 4.

Creative thinking is highly effective for securing 
growth and competitiveness, and they asserted that it is 
a core competency for organizational survival23. They 
claimed that a high leader-member exchange(LMX) 
between the leader and his/her member significantly 
affected the development of the member’s creativity5, 
and they also asserted that the identity of the member’s 
leader improved the leader-member exchange(LMX) 
and leader-member exchange(LMX) led to a high 
creativity6. Also, they stated that innovative activities 
are promoted as the quality of commutation relation 
between the leader and members was higher24, and 
they asserted that greater innovative behavior is 
shown as greater leader-member exchange(LMX) is 
recognized25, supporting this study result. Such study 
result indicates that it is necessary to establish a high 
leader-member exchange(LMX) between an instructor 
and his/her players in order to unlock the individual 
creativity of members. Improvement of the leader-
member exchange(LMX) between an instructor and his/
her players means that the trust is established between 
each other, and educations and programs for improving 
the trust are necessary, and since the trust between each 
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other cannot be established within a short period of time or at once, it is considered that educations and programs 
should be performed from a mid- and long-term perspective.

Table 4: Result of hypothesis verification

Hypothesis Path Analysis s.C. s.e. t sig. remark

H1 Transformational Leadership → 
LMX .845 .118 6.648 *** accept

H2 Transformational Leadership → 
Individual Creativity .041 .206 .235 .814 reject

H3 LMX → Individual Creativity .421 .231 2.302 .021 accept

ConCLusIon

This study intended to clarify the relationship 
between transformational leadership, leader-member 
exchange(LMX) and individual creativity of a golf 
instructor. For such purpose, 250 golf players registered 
as a member of 10 golf academies located in Daejeon, 
Chungcheongbuk-do province as of 2016 were sampled 
using the convenience sampling method. Questionnaire 
was used as a research tool, and secured 205 copies with 
excluded 45 copies which responded unreliably, and 
the following conclusion was drawn through structural 
equation model (SEM).

The transformational leadership has a positive 
effect on the leader-member exchange(LMX) and the 
leader-member exchange(LMX) improves individual 
creativity. An educational program for cultivating a 
transformational leader and leadership is necessary to 
improve the leader-member exchange(LMX) between 
the instructor and his/her players, and it is necessary to 
establish a horizontal and open organizational culture that 
allows the instructor and his/her players to communicate 
with each other freely, not a vertical and authoritative 
organizational culture in sports. It is also important to 
recognize that the leader-member exchange(LMX) 
between the instructor and his/her player is essential in 
order to unlock the player’s individual creativity. Based 
on such recognition, the instructor’s interests as well as 
the execution of systematic educational programs are 
necessary for establishing mutual trust and cooperation.
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Background/objectives: The purpose of this study was to investigate the effect of combined exercise on 
inflammatory factors and nitric oxide in obese middle - aged women. For this purpose, obese middle - aged 
women were divided into two groups: experimental group(EG) and control group(CG). 

Methods/statistical analysis: This study was conducted on 8 week obese middle-aged women divided into 
experimental group and control group. The experimental group was performed for 60 minutes including the 
warming up and cooled down three times a week for 8 weeks. The training was performed for 5 minutes each, 
and the resistance exercise (wide squat, narrow squat, lunge, stiff deadrift, jump squat) around the lower 
body was performed for 25 minutes and treadmill walking was performed for 25 minutes, Respectively. The 
control group did not perform any treatment for 8 weeks. The PASW 18.0 Statistical Program was used for 
pre-scan and post-mortem data to determine 8-week therapeutic effects. Technical statistics were proposed 
for each measurement period and applied by a two-way 2 - RGRM ANOVA to find interactions of treatment 
effects. The level of significance is set to 0.05.

Findings: hs-CRP indicated that the interaction effect between the two groups was significant and TNF- 
⍺ also showed significant interactions. VEGF noted that the interaction between the two groups was 
significant(p<05). Nitric Oxide showed that the interaction between the two groups was significant (p<.05). 

Improvements/Applications: The results showed that in middle-aged obese women, resistance and treadmill 
walking are good for inflammation and nitrogen oxides. Therefore, the exercise period should be diversified 
and additional exercise items should be studied to help the health of overweight middle-aged women.

Keywords: Combined exercise, hs-CRP, TNF-⍺, VEGF, Nitric oxide, Middle-aged women  

Corresponding author: 
Do-Jin Kim
Professor, Dept. of Rehabilitation Sports
Bucheon University. Korea
Email: taehab@hanmail.net

IntRoDuCtIon

Reduced physical activity, overproduction of 
nutrients, lifestyle hurting health and obesity, high blood 
the prevalence of chronic metabolic diseases such as 
pressure, diabetes, hyperlipidemia, and cardiovascular 
disease is increasing. In 2011, the death rate of 

deaths in Korea is estimated to be around 100,000, 
the mortality rate from cerebrovascular disease was 
50.7, cardiovascular disease was 49.8, diabetes 21.5, 
Hypertensive diseases 10.2, the proportion of mortality 
due to metabolic diseases is high, especially women Sex 
is relatively higher than that of male1.

For women, middle age is physiologically a period 
of aging. The decrease in muscle mass and increase in 
body fat causes the possibility of becoming obese it 
increases2.

hs-CRP (high sensitivity C-Reactive Protein)has 
been reported as an important preliminary step for 
metabolic syndrome and type 2 diabetes. In metavallic 
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syndrome patients, the hs-CRP figure provides useful 
information to assess the risk of cardiovascular disease3,4.

TNF-⍺(tumor necrosis factor ⍺) eliminates 
microorganisms by stimulating the migration of 
neutrophils and mononuclear cells to the site of 
infection. In the early phase of the immune response, 
inflammatory activation, activation of neutrophils, heat 
of the hypothalamus, acute phase protein synthesis in the 
liver, muscle catabolism, and apoptosis play a role, but 
a large amount of TNF expression decreases myocardial 
contractility, Blood pressure lowering, and damage to 
metabolic processes5.

The mechanism by which exercise regulates 
angiogenesis is not yet known, but it has been reported 
that angiogenic factors such as increased VEGF(vascular 
endothelial growth factor) expression are involved 
in running exercise6. VEGF is also required for the 
production of neurons in the hippocampus7.

Nitric oxide(NO) in blood is a substance involved in 
vascular activity and is important for vascular relaxation, 
Which increases the NO level during aerobic exercise8.

The purpose of this study was to investigate the 
effect of combined exercise on obese middle - aged 
women and the effects on inflammatory markers and 
nitric oxide we would like to provide basic data on 
exercise prescription for obese middle-aged women.

MAteRIALs AnD MetHoD

subject of study

This study was conducted for 8 weeks of resistance 
exercise and walking exercise in middle - aged obese 
women living in Seoul, Korea. hs-CRP(high sensitivity 
C-reactive protein), TNF-⍺(tumor necrosis factor a), 
VEGF(vascular endothelial growth factor), and nitric 
oxide concentrations were compared by an 8-week 
treatment program. The subjects were divided into two 
groups: resistance exercise group (n = 10) and control 
group (n = 10) <Table 1>.

table1: Physical Characteristic of subjects (M±sD)

Group n Age (yr) Height (cm) Weight (kg) Fat  (%)

CG 10 44.35±2.30 164.22±3.89 69.00±1.34 30.93±.77

EG 10 43.85±2.47 163.44±2.99 69.49±1.56 31.21±.87

Treatment program

The group performed 60 minutes, including warm-up exercises and cool-down exercises for 8 weeks. The 
experimental group was performed for 60 minutes including the warming up & cool down three times a week for 
8 weeks. The training was performed for 5 minutes each, and the resistance exercise around the lower body was 
performed for 25 minutes and treadmill walking was performed for 25 minutes Respectively. The control group did 
not perform any treatment for 8 weeks<Table 2>. 

table 2: Combined exercise Program

Division Intensity Warm up/ Cool down Main exercise

periods(8week)

Resistance exercise: 
repeat 3sets 10times,
Treadmill walking: 

HRmax 70%

Upper body/ Lower body
Stretching(each 5min)

Resistance exercise: wide 
squat, narrow squat, lunge, 
stiff deadlift, jump squat, 

(25min)
Treadmill walking: (25min) 
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 Measurement

The blood smear was performed before and after the 
8 week treatment program. hs-CRP was analyzed using 
Adiva 1650, Bayer, Japan, and TNF-⍺ was analyzed 
using human TNF-⍺ ELASA kit, bio source, USA. The 
vascular endothelial growth factor(VEGF) concentration 
was measured using an enzyme-linked immuno-sorbent 
assay, monoclonal anti-VEGF antibody, ELISA, and R 
& D systems, Minneapolis, USA. Nitric oxide was used 
in R & D, Minneapolis, MN, USA. 

Data analysis

The data analysis of this study used the PASW 18.0 
program. To calculate the mean and standard deviation of 
the two groups, it was analyzed using two - way RGRM 

ANOVA to analyze the interaction. The significance 
level was conducted in a =. 05. 

ResuLts

Inflammatory Factors

The results of analysis of pre and post combined 
exercise inflammatory response index of obese middle 
- aged women were as follows. hs-CRP indicated that 
the interaction effect(F=11.040, p=.005) between the 
two groups was significant and TNF- ⍺ also showed 
significant interactions(F=12.825, p=.002). VEGF 
noted that the interaction(F=6.375, p=.021) between the 
two groups was significant (p<05). <Table 3><Table 
4><Table 5><Table 6>.

Table 3: Inflammatory factors ANOVA 

factor group Pre Post P

hs-CRP
(mg/l) 

CG .41±.07 .41±.10 Group*period: .005
Group: .377
Period: .004EG .42±.05 .34±.08

TNF-⍺
(mg/l)

CG 2.88±.23 2.90±.19 Group*period: .002
Group: .453
Period: .012EG 2.90±.18 2.73±.22

VEGF
(pg/l)

CG 38.53±2.45 38.05±3.17 Group*period: .021
Group: .805
Period: .021EG 37.89±3.51 39.34±2.86

nitric oxide

The results of analysis of pre and post combined exercise nitric oxide response index of obese middle - aged 
women were as follows. Nitric Oxide showed that the interaction(F=9.051, p=.008) between the two groups was 
significant (p<.05). <Table 7> <Table 8>. 

table 4: no AnoVA

factor group Pre Post p

NO 
(u mole/L)

CG 22.44±1.53 22.11±2.05 Group*period: .008
Group: .768
Period: .034EG 21.99±2.02 23.04±1.82

DIsCussIon

The purpose of this study is to determine the effects of 
combined exercise on inflammatory response and nitric 
oxide in obese middle - aged women. This suggests that 
the 8-week combined exercise significantly improved 
both hs-CRP, T, and VEGF, which are indicators of 

inflammation in obese middle-aged women. Nitric oxide 
also showed significant improvement.

 Hs-CRP is up regulated by pro inflammatory 
cytokines such as IL-1, IL-6, and TNF-⍺, and acts as an 
acute response protein when autologous growth factor 
auto crine growth factor .
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CRP is produced in the liver in response to 
inflammation and infection, and increases proportionally 
with the severity of tissue damage from inflammatory 
reactions9. CRP is an acute reactive substance that is 
synthesized in hepatocytes by stimulation of leukocyte 
endogenous mediator (LEM) and prostaglandin E1 in 
the presence of bacterial infection, trauma, and tissue 
necrosis, and is regulated by cytokines such as IL-6.

Imayama et al(2012)10 reported that serum CRP 
levels decreased when dietary control and exercise were 
administered to postmenopausal women.

 Talebi-Garakani & Safarzade(2012)11 reported that 
diabetic rats were significantly more likely to reduce 
TNF-⍺ concentration in their blood after 4 weeks of 
resistance training through ladder training.

The mechanism by which exercise regulates 
angiogenesis is not yet known, but it has been reported 
that angiogenic factors such as increased VEGF 
expression are involved in running exercise6. VEGF 
is also required for the production of neurons in the 
hippocampus7.

Regarding exercise and nitric oxide, Guzel et 
al(2012)12 reported a significant increase in blood nitric 
oxide levels after 12 weeks of aerobic callisthenic 
exercise in middle-aged women.

Based on the previous studies, it is thought that the 
combined exercise of 8 weeks is effective for improving 
the inflammatory response index and nitric oxide of 
middle - aged obese.

ConCLusIon

The purpose of this study is to determine the effects of 
combined exercise on inflammatory response and nitric 
oxide in obese middle - aged women. This suggests that 
the 8-week combined exercise significantly improved 
both hs-CRP, TNF-⍺, and VEGF, which are indicators of 
inflammation in obese middle-aged women. Nitric oxide 
also showed significant improvement.

These results suggest that resistance exercise and 
walking exercise in middle-aged obese women are 
positive for inflammatory response and nitric oxide. 
Therefore, further study is needed to diversify exercise 
period and exercise items to help health of obese middle 
- aged women.
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The current study intended to produce basic information to improve effectiveness of the invitational training 
by finding the influence of the satisfaction of invitational training on the application for the healthcare 
workforce from the developing countries. This study is based on Kirkpatrick’s evaluation model and focused 
on the structural relations among three variables of satisfaction, learning achievement and field applicability, 
which are the evaluation factors of the effectiveness of training program in healthcare ODA. To this end, 
survey data were collected from the 242 trainees of short and long-term invitational training including Dr. 
Lee Jong-wook Fellowship conducted by the Korea Foundation for International Healthcare(KOFIH). 
The data were analyzed by t-test and ANOVA for frequency analysis and difference analysis according 
to the demographic characteristics of the trainees. Structural equation model were used to identify the 
relationships among the variables. In this research, there were statistically significant differences between 
field applicability and trainees’ socio-demographic characteristics, which are career of trainee and duration 
of invitational training. In addition, all of three sub-factors of satisfaction showed significant positive(+) 
influence on learning achievement while only content satisfaction showed it on field applicability. Lastly, the 
mediating effect of learning achievement was confirmed in the path where content satisfaction affects field 
applicability. According to the result of the study, the transfer effect of the satisfaction of training on the field 
applicability was confirmed. In order to improve the effectiveness of the invitational training, it is necessary 
to develop the training content. This research has some limitations. Due to time and space constraints, 
the number of countries and trainees were not big enough and the period of survey was not perfect. The 
demographic characteristics of the trainees also could not be widely used as control variables.
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IntRoDuCtIon

Recently, paradigm of international development 
and cooperation has been clearly changing. Aid in 
the past was mostly used as a diplomatic measure to 
guarantee the countries’ own interests or as an ethical 
duty to actualize the humanitarian value1. However, ODA 
itself has become a goal for sustainable development 
of international society. Reflecting on the trend, UN 

announced SDGs(Sustainable Development Goals) as a 
development direction for 15 years in 2015, suggesting 
conversion of development method from quantitative 
expansion of aid to effectiveness of aid for qualitative 
improvement. It is due to the awareness that ODA’s 
effectiveness has declined because of top-down aid of 
donor country neglecting the capacity and development 
will of recipient country2.

Due to such changes in development cooperation 
paradigm of international society, the need for manpower 
education and training of recipient country to lead 
SDGs has emerged, and the importance of invitational 
training in the field of ODA is growing. OECD DAC 
defines invitational training as a type of technical 
cooperation in ODA. The highest ranked factor among 
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studies about effectiveness of education training is the 
filed applicability. Kirkpatrick set a four-level training 
evaluation model consists of reaction, learning, behavior 
and results, which premises phased sequence, causality 
and hierarchy3. Kirkpatrick model’s phased hierarchy 
has been demonstrated by numerous previous researches 
and up to this date, it is known as one of the useful 
evaluation method for healthcare training4.

Satisfaction in effectiveness evaluation of training 
program corresponds to the phase 1 of Kirkpatrick’s 
evaluation model which refers to reaction of trainee to 
see how satisfied the trainee is about the training. In 
training program, measuring satisfaction is significant 
as it provides feedback information to evaluator which 
is important to evaluate the program5. The learning 
achievement corresponds to the phase 2 of Kirkpatrick 
model which refers to increase of knowledge, changes in 
attitude or improvement of technique which the trainees 
actually experience through training. Field applicability 
is behavior, the phase 3 which refers to behavioral changes 
after applying the learned technology, knowledge and 
attitude. Likewise, the ultimate purpose of training is 
to apply the learned technology and knowledge to the 
field, and thus, filed applicability is recognized as the 
most important index in effectiveness evaluation6,7. If 
satisfaction, the reaction phase in Kirkpatrick model, 
has significant positive influence on field applicability, 
it indicates that the improvement of trainee’s satisfaction 
in designing and running invitational training program 
can be significant factor deciding the effectiveness of 
entire invitational training8,9.

This study aims to investigate the influence of 
satisfaction of invitational training to field applicability 
through empirical research about relations among 
factors of training effectiveness evaluation targeting 
trainees of Dr. Lee Jong-wook Fellowship invitational 
training program conducted since 2007 by KOFIH, the 
healthcare ODA institute under the Ministry of Health 
and Welfare of Korea (R.O.K). 

MAteRIALs AnD MetHoD

Research subjects

This study targets 801 trainees who completed long 
and short term invitational healthcare training conducted 
by KOFIH. Total 300 copies of questionnaire were 
distributed for the survey conducted from June 17 to 
July 8, 2017, and 242 copies with sincere answers were 

analyzed.

Research tool 

The questionnaire used in this study is composed 
of 27 questions for each variables such as training 
satisfaction, learning achievement, field applicability 
based on invitational training among KOICA’s recipient 
nation’s satisfaction investigation. The questionnaire is 
based on Likert’s 5-point scale of ‘strongly disagree(1), 
disagree(2), neither disagree nor disagree (3), agree(4), 
strongly agree(5)’ composed of 17 training satisfaction 
related questions(7 contents satisfaction questions, 6 
environment satisfaction questions, 4 process satisfaction 
questions) and 5 questions each for leaning achievement 
and field applicability. 

Means of data collection

English questionnaire, handbook about questionnaire 
and consent from were distributed for subjects to 
answer. The handbook explains purpose of study, reason 
of participation, spontaneousness of participation, 
confidentiality of investigation, private information 
protection measures. Also the consent form clarified that 
there is no disadvantage for rejecting investigation and it 
is okay to drop out of investigation to secure the research 
ethics. The survey was conducted after getting consent 
from responders and answering took about 20 minutes. 

Data analysis

This study used SPSS 22.0 and AMOS 22.0 
program to analyze statistical data. First, to examine 
the characteristics of study subjects, the frequency 
analysis was conducted, and investigated average, 
standard deviation, skewness and kurtosis for 
normality test of variables. To secure the internal 
validity of test tools measuring major study variables, 
the study conducted exploratory factor analysis, and 
analyzed internal consistency by calculating reliability 
coefficient(Cronbach’s ɑ). Also, to examine the 
difference among study variables in accordance with 
general characteristics, the study conducted t- test and 
ANOVA, and to apprehend relations among major study 
variables, the study conducted Pearson’s correlation 
analysis and multiple regression analysis. To analyze 
the measurement model, the study first conducted 
confirmatory factor analysis to see the convergent 
validity and discriminant validity, and secondly 
conducted structural equation model analysis to see 
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the influence and mediator effect among variables. Entire statistical significant test of this study was adopted by 
significance level 0.05.

ReseARCH ResuLts

Demographic characteristics

[Table 1] shows demographic characteristics of respondents in gender, occupation, career, English proficiency, 
type of training program, and duration of training program.

[table 1] Characteristics of the Respondents

note Details Frequency Percentage

gender
Male 163 67.4

Female 79 32.6

occupation

Doctor 94 38.8

Nurse 36 14.9

Public health administrator and policy researcher 17 7.0

Biomedical engineer 68 28.1

Others 27 11.2

career

Less than 5 years 66 27.3

6 to 20 years 146 60.3

More than 20 years 30 12.4

English
Proficiency

Advanced 77 31.8

Intermediate 131 54.1

Beginner 34 14.0

Type of 
training program

Clinical doctor and nurse/Medical instructor program 102 42.1

Public health policy program and disease research program 28 11.6

Biomedical engineer program 67 27.7

Others 45 18.6

Duration of 
training program

Less than 2 months 94 38.8

3 to 6 months 114 47.1

More than 1 year 32 13.2

Others 2 .8

total 242 100,0

Analysis on difference of major variables in 
accordance with individual characteristics

Difference in accordance with career

As the result of independent sample t-test and 
ANOVA analysis shown in [Table 2]. As for the field 
applicability, the group with career less than 5 years was 

average 4.10, group with career over 6 years was average 
4.36, t value was -2.28 and group with career over 6 
years was higher. When it was p<0.05, field applicability 
in accordance with career had statistically significant 
difference. In other words, only field applicability had 
significant difference in accordance with career. 
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[table 2] Difference in accordance with career 

Less than 5 years
(n=66)

over 6 years
(n=176) t p

M(sD) M(sD)

Satisfaction
(overall)

4.12(.88) 4.31(.64) -1.87 .063

Process 4.05(.92) 4.27(.74) -1.90 .059

Environment 4.14(1.07) 4.41(.66) -1.90 .060

Contents 4.15(.89) 4.27(.70) -1.14 .256

Learning achievement 4.12(.89) 4.33(.73) -1.92 .057

Field applicability 4.10(.92) 4.36(.75) -2.28 .023

Difference in accordance with duration of training program

As the result of independent sample t-test and ANOVA analysis shown in [Table 3]. As for the field applicability, 
short term program was average 4.14 and mid-long term program was average 4.38. t value was -2.29. When it was 
p<0.05, field applicability in accordance with duration of training program had statistically significant difference. 
In other words, only field applicability had significant difference in accordance with duration of training program. 

[table 3] Difference in accordance with duration of training program

short term less than 2 
months(n=94)

Mid-long term for 3 to 6 
months +1 year (n=148) t p

M(sD) M(sD)

Satisfaction(overall) 4.18(.85) 4.31(.62) -1.37 .171

Process 4.14(.88) 4.26(.73) -1.17 .242

Environment 4.23(.96) 4.40(.67) -1.57 .120

Contents 4.17(.89) 4.27(.66) -.99 .321

Learning achievement 4.16(.88) 4.34(.70) -1.82 .071

Field applicability 4.14(.90) 4.38(.72) -2.29 .023

structural path analysis

structural path analysis among satisfaction, 
learning achievement, field applicability 

To confirm the relationship among the three 
effectiveness variables of invitational training; 
satisfaction, learning achievement and field 
applicability, the study used AMOS 22.0 to analyze 
structural equation. As the result shown in [Figure 1], 
sub factors of satisfaction, contents(β=.60, p<.001), 

environment(β=.25, p<.001) and process(β=.15, p<.01) 
all had statistically significant positive influence on 
learning achievement.

Among sub factors of satisfaction, contents(β=.54, 
p<.001) had statistically significant positive influence 
on field applicability while environment(β=.04, n.s) and 
process(β=-.05, n.s) did not have statistically significant 
positive influence. Finally, learning achievement(β=.43, 
p<.01) had statistically significant positive influence on 
field applicability.
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[Figure 1] Structural path analysis among satisfaction, learning achievement and field applicability

Path analysis of structural model

In structural model, to examine the mediator effect 
of learning achievement in influential relation of sub 
factors of satisfaction(content, environment, process) 
to field applicability, the study conducted path analysis 
by bootstrapping. As the result shown in [Table 4], on a 
path from contents satisfaction to contents satisfaction, 
total effect(β=.80, p<.001), direct effect(β=.54, p<.01) 
and indirect effect(β=.26, p<.05) were all statistically 
significant, which indicated learning achievements› 

mediator effect in influence of content satisfaction to 
field applicability is statistically significant. 

As for the influence of environment satisfaction to 
field applicability, only indirect effect(β=.11, p<.05) 
had statistically significant. Finally, as for the influence 
path of process satisfaction to field applicability, 
according to the analysis result, there was no statistically 
significant path, which indicate process did not affect 
field applicability and had no mediator effect to learning 
achievement. 

[table 4] Path analysis of structural model

pathway B s.e. β C.R. P

Contents --> Learning achievement .56 .07 .60 7.60 .000

Environment --> Learning achievement .23 .06 .25 3.97 .000

Process --> Learning achievement .15 .06 .15 2.68 .007

Contents --> Field applicability .49 .12 .54 4.21 .000

Environment --> Field applicability .03 .07 .04 .49 .623

Process --> Field applicability -.05 .06 -.05 -.85 .398

Learning achievement --> Field applicability .41 .15 .43 2.78 .005

**p<.01, ***p<.001.
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To sum up the analysis result through structural 
equation, first, the three sub factors of training satisfaction 
all had significant influence on learning achievement. 
However, only content satisfaction had statistically 
significant positive influence on field applicability. 
Second, the mediator effect of learning achievement 
in the path of satisfaction to field applicability was 
confirmed. 

DIsCussIon

To begin with, 2 factors; career and duration of 
training program out of 6 demographic characteristics 
of study subjects had significant influence on field 
applicability. This accords with previous researches 
which insisted there is a significant difference in training 
satisfaction in accordance with duration of training and 
nationality8.

Second, among the variables of training 
effectiveness, content satisfaction which is the sub factor 
of satisfaction had the only significant positive influence 
on field applicability. Such results is supported by most of 
the previous researches such as Al-ammar which insisted 
satisfaction and learning achievement of learners have 
significant influence on transfer motivation, Faerman & 
Ban which confirmed the significant correlation between 
behavioral changes of participants after training and 
satisfaction of participants9,10. Alliger, Tannenbaum, 
Bennett, Traver & Shotland argued that when learners 
see training contents as practical, it is more likely for 
them to apply the trained knowledge and technology 
more appropriately to the field11. Also, considering the 
previous researches arguing that learning transfer is 
better when learners are given with contents that are 
similar to their actual field of work12 and that similar 
and various situations in learning are helpful to field 
application13, the contents must be composed to reflect 
on the practical work of trainee as similar as possible. 

Third, as for the mediator effect of learning 
achievement in the path of satisfaction to field 
applicability, content satisfaction was significant. 
This accords with previous studies which confirmed 
hierarchical and structural relationship among training 
effective variables. On the contrary, Tracey et al. 
argued that relation among training effectiveness factor 
can be built inversely, and regardless of achievement, 
satisfaction can influence field applicability14. Also, 
it insisted that there is no hierarchical relation among 

variables or mediator effect of achievement. This result 
partially support this study result conducted based on 
Kirkpatrick model which premised causality, sequence, 
hierarchy of effectiveness variables at each phase.

ConCLusIon

The results of this study can be explained in three 
dimension. First, among the sub factors of satisfaction, 
only content had positive influence on field applicability. 
Second, each of three sub factors of satisfaction; content, 
environment, process had positive influence on learning 
achievement. Third, when content was the only sub 
factor of satisfaction that influenced field applicability, 
there was mediator effect of learning achievement in the 
process. 

The policy implications suggested by the study 
result and discussion are as followings. First, the 
improvement of content satisfaction of trainee is the 
most important factor for effective invitational training 
because the ultimate purpose of training is improving 
field applicability of trainees. Second, as the study result 
already confirmed that longer duration of period led 
to higher field applicability, there is a need to actively 
review the measures to increase the duration of training 
program. Third, there is a need to improve appropriacy 
of training content for recipient country. Referring to 
previous researches that reported training content similar 
to actual field helps better field applicability, there 
is a need to reflect the needs of trainees and compose 
content that are similar to the field. Fourth, this study has 
verified the hierarchical causal relationship focusing on 
mediator effect of learning achievement between content 
satisfaction and learning achievement as well as between 
content satisfaction and field applicability. To improve 
training effectiveness, there is a need to expand the 
phase and level of evaluation to learning achievement or 
field applicability from the current satisfaction-oriented 
evaluation.

This study has some limitations such as nationality 
of trainee, number of subjects, and time constraints in 
investigating satisfaction and field applicability. Also, 
it is limited as the investigation of field applicability is 
based on training participants’ awareness. As there are 
various influential factors to effectiveness of invitational 
training, follow-up researches are needed considering 
individual or organizational characteristics of trainees 
and training other than training effectiveness variables.
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ABstRACt 

Background/objectives: Positive performance is anticipated when positive psychological state and 
capacity are secured. The effects of positive psychological capital on job performance and to understand  the 
mediating effect of their absorptive capacities. 

Methods/statistical analysis: To investigate the effect of positive psychological capital on job performance 
and the mediating effect of absorptive capacity, the subjects were selected with the consultants who had ever 
experienced the governmental consulting projects. Study hypotheses were reviewed by multiple regression 
analysis and confirmatory factor analysis.

Findings: Positive psychological capital was found to affect absorptive capacity significantly, and showed 
the significant effect on job performance upon the test of mediating effect based on absorptive capacity. 
Therefore, it was found that absorptive capacity played a role of mediation on the positive psychological 
capital and job performance, demonstrating the indirect effect upon the establishment of theoretical study 
model and hypothetical test results. 

Improvements/Applications: It would be helpful for generalization if further studies are conducted a 
variety of areas to understand the effects of the positive psychological capital on absorptive capacity and 
job performance.

Keywords: Positive psychological capital, absorptive capacity, job performance, consultant, governmental 
consulting project. 

IntRoDuCtIon 

Recent business environment has been changed 
focusing on the knowledge-based information society, 
hence, it is the case that most of the companies have 
difficulty in coping with the changes of information and 
communication technologies actively. The consulting 
roles of the consultants become increasingly important 
as the solution on a variety of problems in the companies. 
Positive psychological capital enhances affective 
commitment and work efficiency with rapid absorption 
of new knowledge when it is in the psychologically 
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positive state1. It affected the personal creativity1, job 
satisfaction2, affective commitment3, and so on in 
terms of individual aspects, while did organizational 
efficiency, organizational performances, organizational 
citizenship behavior, teamwork, organizational well-
being, and so on in terms of organizational aspects, in the 
previous studies on the positive psychological capital. 
With respect to the factors to affect absorptive capacity, 
it is determined mainly by the company resources and 
environmental elements, and can improve the individual 
as well as the organizational performances. It has been 
diversely and actively used in the multiple studies in the 
dimensions of inter-nations, inter-organizations, intra-
organization, and so on as the concept of organizational 
capacity to apply the value-added new knowledge4. 
To recognize the creation capability of competitive 
advantage which is the ultimate organizational goal, the 
level of absorptive capacity was enhanced by repetitive 
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processes of acquisition, assimilation, transformation, 
and exploitation5. However, few studies have been 
conducted for the positive psychological capital on job 
performance, and the mediating effect of absorptive 
capacity, as well. As such, this study aims to review 
the consultants’ positive psychological capital on job 
performance and the mediating effect of their absorptive 
capacities. Especially, no study has been conducted for 
the positive psychological capital on job performance 
and absorptive capacity in the subjects of consultants. 
Hence, this study is to review the consultants’ positive 
psychological capital on their job performances and to 
understand the roles of their absorptive capacity in this 
relation. 

theoretical background and Hypotheses

Positive psychological capital

Positive psychological capital means the positive 
psychological state of the members, which is classified 
as self-efficacy, hope, optimism, and resilience6.  Self-
efficacy means the confidence that is required for the 
success on the challenging tasks7. Hope is the path to 
the successful goal on the individual will and plan, 
and the positively motivated state8. Optimism means 
to strengthen the positive state internally based on 
the positive experiences when they face the negative 
matters9.  Resilience means the growing process with 
the increased confidence level as the positive capacity 
to overcome the crisis10. Positive psychological capital 
plays an important role to induce the organizational 
leadership11. It can induce the individual as well as 
organizational changes and become antecedents for 
the performances and goal achievements12. Positive 
psychological capital was shown to affect affective 
commitment, job satisfaction, personal creativity, and 
so on positively in terms of individual aspects13, and 
teamwork, organizational efficiency, organizational 
citizenship behavior, organizational well-being, 
organizational performances, and so on positively 
in terms of organizational aspects14. Significant test 
results of positive psychological capital were found on 
the employees’ creative characteristics and affective 
commitment, and the creativity was shown to play a 
partial mediation role between the variables of positive 
psychological capital and affective commitment15. As 
the organization members are filled with more positive 
psychological capital, they showed more affective 
commitment by their own motivation to result in 

better satisfaction. Also, it was found that the company 
should try a variety of efforts to enhance the positive 
psychological features of the human resources for the 
performance development. Therefore, it is to investigate 
how four sub-factors of positive psychological capital 
including self-efficacy, hope, optimism, and resilience 
affect absorptive capacity and job performance. So 
hypothesis was set as follows.

H 1: The positive psychological capital will affect 
absorptive capacity positively.

Absorptive capacity

Absorptive capacity can be defined as the 
learning capability of the companies that require the 
environmental adaptation upon valuing the knowledge 
and its internalization4. The organization considers 
the goal as value creation in the strategic process. It 
is divided by potential absorptive capacity that means 
the acquisition and assimilation of the knowledge and 
actual absorptive capacity that means the transformation 
and exploitation of the knowledge, which plays a 
significant role of sustaining company competitiveness 
and contributing to create the knowledge5. Considering 
collaborative network, it was found the performances 
beyond the expectation could be achieved only when 
absorptive capacity of the participating employees in the 
collaborative network was strengthened in the internal 
integration process. Absorptive capacity can be considered 
as an overall cycle from the desire on the information 
and knowledge in the organization up to its acceptance, 
application, and utilization16. Direct and indirect effects 
on the performances were found upon realization of 
absorptive capacity. Variables of absorptive capacity 
were measured in view of process, demonstrating the 
significant effects, ultimately. It was found the essential 
role of absorptive capacity was empathized when the 
organizational process was operated effectively, and the 
organizational performances of the company mediated 
the company performances. Hence, the contribution of 
absorptive capacity was found to strengthen the theory 
of management capability upon validating its direct and 
indirect effects on the organizational performances and 
the company performances, and the mediating effect of 
the organizational performances. So hypothesis was set 
as follows.

H 2: Absorptive capacity will affect job performance 
positively.
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Job performance

Job performance, the concept to demonstrate the 
achievement of the members from the tasks, means 
the degree of successful achievement potential to 
their goal or achievement status of its desired tasks 
in the members17.  It was used as the measurement 
unit of task performance upon classification of 
psychological, economical, and management units18. 
First, psychological unit includes conflict, cohesion, 
job satisfaction, motivation, productivity, morale, and 
so on. Second, economical unit includes whether to 
achieve the goal, quality, profitability, and so on. Lastly, 
management unit includes turnover rate, statistics, 
management skill, communication, decision making, 
achievement goal, and so on. The existing investigators 
were challenged who had studied on psychological 
performances rather than economic performances, 
and job performance was classified as economic and 
psychological performances19. Customer orientation out 
of job performances is a measurement tool representing 
the customer rating and is defined as the customer’s 
satisfaction on their needs during the interaction between 
the customers and the employees20. In terms of self-
efficacy, self-controlled efficacy and preference of task 
difficulty out of three sub-factors showed the significant 
positive effect on job performance, while confidence 
did not show any significant impact on job performance 

statistically. The factor to affect job performance was 
self-efficacy while job stress and motivation were not 
influenced significantly21. Self-efficacy showed the 
negative influence on the job stress and the positive 
influence on the motivation, significantly, in the relational 
analysis among the variables to affect job performance. 
Job competency and self-leadership affected job 
performance positively, but organizational culture did 
not show any significant impact.  In addition, interaction 
between self-leadership and organizational culture 
affected the hob performance positively, however, the 
interactions between job competency and self-leadership 
and between job competency and organizational culture 
did not show the significant influence. Interactions 
among three variables showed positive influence on job 
performance22. So hypothesis was set as follows.

H 3: The effect of positive psychological capital on 
affect job will be mediated by affect absorptive capacity. 

Research Design and Data Collection

Research Model

The main purpose of this study is to investigate the 
mediating effect of absorptive capacity in the subjects of 
consultants as the study of positive psychological capital 
on job performance. Therefore, the study model was 
established as seen in [Figure .1] suggesting the study 
hypothesis, accordingly. 

Figure.1 study model

Study subjects and data collection

Survey form was used as a measurement tool in this 
study, and the study subjects to investigate the effect 
of positive psychological capital on job performance 
and mediating effect of absorptive capacity were the 
consultants who had performed the consulting projects. 
The survey sheets were distributed from September 15 to 
October 31, 2016 in the subjects of consultants who had 
performed the governmental consulting projects. They 

were distributed by e-mail and SNS to collect 131 sheets 
from the consultants, and the basic statistical analysis 
was performed in 130 cases except one with insincere 
answers. 

Operational definitions of variables and Survey 
structure

In this study, positive psychological capital, 
absorptive capacity, and job performance were 
operatively defined to use as the measurement tools 
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Figure.2  structural equation model

Hypothesis testing was analyzed based on the results of multiple regression analysis and confirmatory factor 
analysis as Figure.2. Goodness-of-fit of the structural equation model was excellent as seen in the model Table1. 

Table 1. Goodness-of-fit of structural equation model

model χ2 χ2/df GFI tLI CFI RMR RMseA

Measurement  
model 53.232(df=32) 1.663 .920 .933 .952 .016 .074

table 2. Results of path analysis 

Route non-standardization 
factor s.e. C.R. P

Positive  
Psychological  

Capital
→

Absorptive capacity
.853 .123 4.073 ***

Absorptive capacity →
Job performance

.732 .367 2.347 .019

Positive  
Psychological  

Capital
→

Job performance
.388 .188 1.421 .155

* Significant at p<.05  ** Significant at  p<.01  *** Significant at p<.001

based on the results of the previous studies, and 5-point 
Likert scales was used for the measurements of variables. 
The survey questionnaires were prepared with easy 
sentences for the ordinary people to understand, and the 
measurement items were modified and supplemented 
upon detailed discussion with the specialists including 

the consultants over 5 years of experiences and the 
university professors. 

stuDY ResuLts

Results of structural equation model analysis

If p-value is greater than 0.05, and GFI, TLI, 
CFI values are greater than 0.9, goodness-of-fit is 
considered high. The results of goodness-of-fit of 
the model showed x²=53.232, GFI=.920, TLI=.933, 
CFI=.952, RMR=.016, RMSEA=.074. It was confirmed 
that positive psychological capital affected absorptive 

capacity significantly Table 2, upon the interpretation 
of the above model in connection with the hypothesis 
based on the analysis results. Also, it was found that 
positive psychological capital affected job performance 
significantly upon the results of mediating effect test 
based on absorptive capacity. 
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ConCLusIon

Study summary

This study was to review the effects of positive 
psychological capital on job performance in the 
subjects of the consultants who had performed the 
governmental consulting projects and to understand the 
mediating effect of their absorptive capacities, whose 
results are as follows. First, With respect to the results 
of positive psychological capital on the assimilation 
among absorptive capacities, hope and resilience 
showed the positive influence to adopt. Upon the results 
of positive psychological capital on the exploitation 
among absorptive capacities, self-efficacy, hope, and 
resilience showed the positive influence on absorptive 
capacity. Second, acquisition and exploitation showed 
the positive influence on the customer rating out of job 
performances upon the results of absorptive capacity 
on job performances. Exploitation showed the positive 
influence on the job satisfaction among job performances. 
Third, hope showed the positive influence on the 
customer rating among job performances upon the results 
of positive psychological capital on job performances. 
Hope and optimism in positive psychological capital 
showed the positive influence on the job satisfaction 
among  job performances.

Implication of the study 

The study results revealed first, hope and resilience 
affected assimilation among sub-factors of positive 
psychological capital, significantly, and self-efficacy, 
hope, and resilience showed the considerable influence 
on exploitation among absorptive capacities. To cope 
with declining life cycle of knowledge, development 
and facilitation are required for positive psychological 
capital to lead absorptive capacity. The more positivity, 
the higher assimilation and exploitation, which 
confirmed the background of the needs for absorptive 
capacity on the knowledge. Second, exploitation among 
absorptive capacities showed the significant impact on 
the customer rating and job satisfaction. That means 
improvement of customers’ complaints became the 
background of job performance on exploitation by 
interaction with the customers upon establishment of 
task system to fit in the role and responsibility. Third, 
hope among the sub-factors of positive psychological 
capital was confirmed to affect customer rating and job 
satisfaction among the sub-factors of job performances, 

significantly. Hope which is the positive psychological 
state became the confirmatory factor to meet job 
performance with psychological satisfaction to achieve 
the goal of the tasks.  This study has the meaning that 
positive psychological capital showed the influence 
on job performance and mediating effect of absorptive 
capacity was confirmed theoretically. 

Limitations of the study

This study was to investigate the impact of 
positive psychological capital on absorptive capacity 
and job performance in the subjects of consultants by 
survey. It is hard to confirm whether the accurate and 
objective answers were performed by selecting self-
reported answering method. Also, it was hard to secure 
various and objective data related to this topic since the 
structured survey form was used. Because the survey 
was conducted only among the consultants who had 
performed the governmental consulting projects, it has 
the limitation to generalize the results with all types of 
the consultants. Further studies are required with the 
consultants who are working in a variety of fields to 
investigate the effects of positive psychological capital 
on absorptive capacity and job performance in detail. 
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IntRoDuCtIon

Although brand mark is one of the compositional 
elements of a brand, recently, brand mark has been 
used to provide the value as brand asset in enabling the 
customers to identify the corresponding products through 
the use of the brand mark alone. That is, the brand 

mark nowadays is displaying its intrinsic foundation of 
enabling the products or services manufactured, sold and 
provided by a company to be distinguished from those 
of other company through by symbolizing the company 
itself or expanding its concept to the realm of an index 
for demonstration of the values of the corresponding 
company. However, just as enormous costs and time 
are needed for a brand to become a power brand, it also 
takes a lot of time and costs in order for brand mark to be 
established as a brand. Therefore, many latecomers are 
using similar trademarks referred to as ‘fake’ through the 
‘me-too’ strategy and similar phenomena are emerging 
in the area of brand mark as well. Such indiscriminate 
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uses of similar trademarks or similar brand marks by the 
latecomers become the cause of inducing confusion in the 
consumers and social controversies. We frequently see 
the situations in which indiscriminate imitating of brand 
mark by latecomers leads to trademark rights disputes. 
Accordingly, this Study focused on the following cases 
of disputes.

In September 2011, Apple, through a law firm in 
Beijing, pointed out that the brand mark of Sichuan 
Fangguo Foods 1) is similar to the brand mark of 
Apple and that 2) pronunciations of the name of Apple 
in China, ‘Pingguo’, and ‘Fangguo’ are similar. Apple 
presented 2 conditions to Fangguo of China to resolve 
the dispute. The first was to “immediately remove the 
leaf” and the second was to “withdraw the registration 
of trademarks in the same categories of products,” that 
are in the area of competition with Apple. What we need 
to pay attention here is the 1st condition. Conjecturing 
from the 1st condition, Apple presented the leaf, which 
is a part of the brand mark of Apple, as the reference in 
determination of similarity in the brand mark.

Meanwhile, a news medium specializing in IT 
(9to5mac) pointed out that the brand mark of Fangguo 
is more similar to the brand mark of a Korean company 
(LG) than that of Apple. Accordingly, in summary of 
a series of articles on the aforementioned issue, the 
standards in determining similarity differ between a 
US company, Apple, and a Chinese company, 9to5mac. 
This led to questions such as “Is Apply coping with the 
issue in a desirable manner?” an “Is the brand mark of 
Fangguo similar to that of Apple or that of LG?”

Therefore, it feels that this difference in the 
standards is due to the difference in thinking style, which 
is recently being used extensively as a categorization 
method for cultural values, in determination of the 
perceived similarity. That is, a holistic thinker will feel 
that it is more similar to the brand mark of LG than that 
of Apple while analytic thinkers will feel that it is more 
similar to the brand mark of Apple than that of LG. This 
is because the holistic thinker uses the overall external 
similarity (family resemblance similarity) as the standard 
for determination of similarity while analytic thinker 
uses the regularities or common characteristics of the 
core aspects (rule based similarity) as the standard for 
determination of similarity1. In addition, the majority of 
determinations of perceived similarity can be considered 
as an extension of explanation on why the subject of 

comparison is similar and the determination of perceived 
similarity under cognition process has asymmetric 
similarity that manifests differently from each other 
depending on the directionality of comparison2. Such 
asymmetric similarity can differ depending on the extent 
of typicality3. Typicality here is the extent of how well 
the particular category presented is represented by 
being perceived earliest and is a concept related to how 
much core attributes are held within the category4,5. For 
example, when you are asked which beverage would 
be the best when purchasing ‘carbonated beverage’, if 
you say Coca-Cola with the image of white logo on red 
background of Coca-Cola popping up in your mind first, 
Coca-Cola can be seen as a brand mark with high level 
of typicality. Pepsi or Welch’s that you recalled next 
could be seen as a brand mark with relatively low level 
of typicality.

Nowadays, companies at home and abroad are 
greatly troubled with the emergency of extensive range 
of similar trademarks. It can be seen as a battle between 
the latecomers aiming to benefit from halo effects of 
leading brand (free ride on famed trademarks) and 
leaders striving to prohibit such similar trademarks. The 
core contention of this battle is on the determination 
of similarity. However, the majority of research on 
the determination of brand mark similarity that has 
been published thus far was the case-based researches 
focusing on judicial domain and very few researches 
on the determination of brand mark similarity from 
engineering and design perspectives. As such, there 
have been an insignificant number of research es on 
the determination of brand mark similarity from the 
perspectives of variables such as typicality and thinking 
style. In addition, typicality of brand mark is a perceptive 
element of the principal of determination of similarity. 
As such, it has been overlooked that its effects can 
differ depending on the characteristics of the principal 
of determination. Accordingly, this Study examined 
whether the asymmetric similarity phenomenon occurs 
in accordance with the extent of typicality of brand mark 
on the basis of the aforementioned cases of trade rights 
disputes. In addition, examinations are made on how 
such phenomenon is adjusted in accordance with the 
thinking style and how the determination of similarity 
of brand mark, which is the subject of comparison, is 
perceived by the consumers.
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Theoretical background and Hypotheses

Typicality and asymmetric similarity 

Generally, brand mark is a simplified visual symbol 
that conveys information on the products and services to the 
consumers as well as assists in recalling the products and 
services from their memories by accurately substituting the 
role of language consciously and sensibly [6]. Moreover, 
recalling of brand that is remembered by seeing the brand 
mark assists with the brand attitude by activating the brand in 
the memory of the consumers7,8. Consumers recall particular 
brand mark that belongs to the corresponding product group 
when purchasing goods. At this time, if there is a brand mark 
that pops into mind the first, it can be deemed as a brand mark 
with high typicality within the category of the corresponding 
product.

Typicality is very closely related to categorization 
from the perspective of cognitive psychology. Human 
beings, when exposed to new information or object, have 
the tendency of perception process for systematization and 
interpretation in order to recognize the perceived stimulating 
entity and to accurately understand the homogeneity or 
differentiation of the said stimulating entity. At this time, the 
perceived stimulation undergoes categorization procedure. 
Categorization refers to understanding of stimulation in one’s 
own format by associating the particular stimulation one is 
exposed to with schema including the existing knowledge 
and experiences, etc. that one had in the memory regarding 
the establishment of category for the new stimulation9, and 
is accomplished on the basis of typicality evaluation and 
similarity10.

Extent of such typicality is established within the 
breadth of the hierarchical framework of stratified distance 
in accordance with the number of similarities (density) of the 
attributes of the constituent members of the category with 
representativeness in the core of the prototype, and displays 
difference between typicality in stages11. That is, typicality is 
high if it is closer to the prototype in the core of the category 
and low (atypical) if distanced from such prototype. This is 
because products of the brand mark closer to the prototype in 
a particular category better represent the category of particular 
product in comparison to the products of other brand 
marks that exist within the category. Typicality becomes 
the evaluation clue that can be classified as a constituent 
member of particular category and is also used as cognitivere 
ference point at the time of comparison of 2 alternatives12,13. 
Determination of similarity of 2 alternatives being compared 

brings about different results depending on the directionality 
of the comparison and such directionality displays the 
phenomenon of asymmetric determination of similarity in 
making determination14,15. Tversky(1977) investigated the 
existence of asymmetry in the determination of similarity 
between “A” and “B.” According to the existing researches, 
asymmetric determination of similarity has directionality 
of comparison even through there is no change in the 
substances of the subjects of comparison, “A” and “B,” and it 
has been asserted that weighted values are applied differently 
depending on where the reference point is placed, thereby 
imparting influence on the determination of similarity. This 
means that the quantity of information on the subject, which is 
the reference of determination at the time of comparison, acts 
differently in the process of determining similarity between 2 
alternatives. If “A” has more discriminating (characteristic) 
attributes in comparison to “B,” then, “A” has larger weighted 
value in comparison to the discriminating (characteristic) 
attributes of “B.” Accordingly, in the event of comparing A 
to B(A→B), asymmetric similarity phenomenon, in which 
the determination of similarity is lowered in comparison 
to the case of comparing B to A (B→A), occurs16,17. This 
is because the more outstanding or typical the subject of 
comparison being considered is, such subject has much more 
characteristic and discriminating attributes than the less typical 
subject18. That is, in the event of comparing the subject with 
high typicality to the subject with lower typicality (H→L) 
in determination of similarity, phenomenon of asymmetric 
determination of similarity manifests due to determination 
of lower similarities between the 2 subjects in comparison 
to the opposite situation (L→H)19. Therefore, it can be 
anticipated that the asymmetric determination of similarity 
could manifest differently for the difference in the extent 
of typicality between the 2 brand marks to be compared 
in this Study. However, such asymmetric determination of 
similarity will manifest only if the difference in the extent 
of typicality is large due to the following reason. If the 
difference in the extent of typicality of brand mark is large, 
there are greater numbers of determining factors for typicality 
and difference in the characteristic discriminating attributes 
between the subjects being compared. Accordingly, greater 
weighted value is exerted at the starting point of comparison 
in which directionality is involved if such difference in the 
discriminating attributes is larger if the difference in the extent 
of typicality is larger in comparison to smaller difference in 
the extent of typicality. Moreover, if there is large difference 
in the extent of typicality, asymmetric determination of 
similarity will be manifested by having the distance of 
starting point of comparison between the 2 subjects further 
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activating the determination of similarity by making the gap 
in the space of the extent of typicality within the hierarchical 
framework even larger in comparison to the situation in 
which the difference in the extent of typicality is smaller. 
On the other hand, if the difference in typicality is small, the 
quantity of cognitive activation is less in comparison to the 
situation with larger difference in typicality. Therefore, it was 
anticipated that asymmetric determination of similarity will 
not manifest. Therefore, the following hypothesis was set.

H1: Perception of similarity due to the difference 
in typicality between 2 brand marks will lead to 
asymmetric determination of similarity by the direction 
of comparison only when such difference is large.

Determination of family resemblance 
similarity 

Brand mark is composed of a diverse range of visual 
elements including figures, colors, letters, symbols or their 
combinations, etc. In particular, the symbol marks of the 
cases of this Study, as visual information, are embodiment of 
symbolism that is more consistent than linguistic information. 
Accordingly, the generality of perception is fundamentally 
in concordance in order for the images endowed by the 
company and the image being received by the consumers 
are conveyed consistently [19]. In particular, the consumers, 
in determination of perceived similarity between brand 
marks, are found to more highly evaluate the configuration 
than colors or letters, relatively20. Configuration refers to the 
external configuration of the entire brand mark and can be 
thought as the aggregate of all the visual elements21. External 
similarity-based categorization such as configuration is found 
to categorize the subject on the basis of the overall external 
similarities, irrespective of the common characteristics 
between the subjects of comparison or whether attributes are 
included22. That is, determination of perceived similarity can 
manifest differently in accordance with the overall external 
similarity of the brand mark being compared. Therefore, 
following hypothesis was set.

H2: Determination of similarity on brand mark will 
be higher in family resemblance similarity than rule based 
similarity.

Moderating effects of thinking style

Nisbett, Peng, Choi, and Norenzayan(2001) presented 
categorization of thinking style into holistic thinking 
and analytic thinking in accordance with the formats of 
information processing. Firstly, holistic thinking makes 

perceptions by associating the object with the overall context 
by looking at the bigger picture rather than focusing on 
minor aspects. On the other hand, analytic thinking refers to 
explaining or forecasting the core subject by focusing on the 
rules or characteristics of particular category. This format of 
thinking style also affects selection22,23.

Such differences in the thinking styles of people are 
generated from the differences in the cognitivein ference 
processes, thereby resulting in a diverse range of selections 
for the given stimulation according to the format of thinking 
style. Therefore, if integrated sensitivity generated from 
perceptual experience of thinking style is established at a 
higher level than the individual sensitivity, then holistic 
processing format will manifest while analytic processing 
format will be manifested if individual sensitivity is 
established at higher level than the integrated sensitivity24. In 
addition, thinking style imparts influence on the final choice 
by being differently presented in realistic or optimistic format 
in accordance with the synchronization of accomplishment 
of the goal under the situation in which people are pursuing 
goals25,26. The majority of research related to thinking style 
proposes that determination between 2 alternatives that are 
the subjects of comparison differs depending on the format 
of thinking style on stimulation. That is, a diverse range 
of selection results on stimulation manifests depending on 
whether the person has holistic thinking that associates the 
object and overall context by looking at the bigger picture or 
has analytic thinking that explains or predicts the core subject 
by focusing on the attributes of the subject through attention 
on conspicuous subject by segregating the subject from the 
context27. According to the existing research, it is found that 
difference in the thinking style affects the determination of 
similarity with the holistic thinker determines the object to 
be similar if the overall external appearance is similar while 
the analytic thinker determines the object to be similar on 
the basis of common characteristics or rules of attributes28. 
In other words, holistic thinkers have a stronger tendency 
to make determination on the basis of the similarity in the 
overall external appearance without common regularities 
than the analytic thinker while the analytic thinkers has strong 
tendency to make determination on the basis of common 
regularities, unique characteristics and attribute similarity. 
Therefore, it can be predicted that the determination of 
similarity on the family resemblance similarity of brand 
mark will illustrated differences depending on the format of 
thinking style. 

In addition, it can be predicted that holistic thinker 
who makes similarity determination with focus on the 
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overall relevance including the relationship between, 
background and context of the subjects will determine the 
family resemblance similarity more highly than the analytic 
thinker who makes similarity determination with focus 
on prominence or attributes of the subject. Therefore, the 
following hypotheses were set. 

H3: Holistic thinker will determine the family 
resemblance of similarity of brand mark more highly 
than the analytic thinker.

H4: Determination of family resemblance similarity 
of brand mark will be adjusted by the thinking style. 
That is, holistic thinker will show difference in the 
determination of family resemblance similarity of brand 
mark while analytic thinker will show no difference in 
the determination of family resemblance similarity of 
brand mark.

MAteRIALs AnD MetHoD

Data Collection and designing of experiment 

In this Study, questionnaires were handed out to 
a total of 817 university students and general public 
[Korea(270), USA(295), China(252)] in countries of 
brand marks presented in the aforementioned trademark 
rightsdispute cases [Korea (Daegu and Gumi), USA 
(CSUN in LA, California, Mesa College in SD) and 
China (Henan Province and Jinlin Province]. A total of 
724 questionnaires [USA (262), Korea (241) and China 
(221)] with the exclusion of questionnaires that were 
completed and answered insincerely [USA (33), Korea 
(29) and China (31)] were used in the final analysis.

Respondents of questionnaire survey in the USA were 
restricted to the university students and general public 
who were born and grown in the USA. In addition, 
this Study is characterized by inter-respondent design, 
namely, 2[(Fangguo vs. Apple), (Apple vs. Fangguo)] 
x2[(Fangguo vs. LG), (LG vs. Fangguo)]) x2[(Fangguo 
vs. Apple), (Fangguo vs. LG)] x2 (thinking style (holistic 
and analytic)].

Stimuli Development and  

A total of 4 types of questionnaires were compiled 
by unifying the brand marks in red color range, which 
is a single common color, as illustrated in Figure 1 
below, and by considering the order in order to control 
the effects of exogenous variable, the color, in the 
process of comparison with other stimulations for 
experiment in this Study. Questionnaires were written 
in languages of each of the corresponding countries. 
Approximately 4 weeks were taken for the compilation 
of the questionnaires with the participation of 5 each of 
Korean and Chinese students who are the members of 
Global Business Consulting (GBC) research group, and 
2 students from California State University Northridge 
(CSUN) of USA. In order to ensure the reliability of the 
questions in the questionnaire, the final questionnaire 
was completed by undergoing the correction and 
supplementation processes for a total of 3 times through 
pretest and cross-check at each of the countries for the 
unnecessary sentences and those with problems in the 
sentence structure in conveyance of the intention of the 
question. 

Type1 Type2

Type3 Type4

Figure 1. types of questionnaire for each brand mark

Manipulation check and Measurements of 
Variables  

Manipulation check on the typicality of the brand 
mark was executed first. Theextent of typicality was 

measured with Likert 7-point scale on 3 items (000 brand 
mark is “exceptional special”, “typical” and “important” 
to me) on the basis of the researches by Tversky (1977) and 
Loken & Ward (1990). As the results of t-test illustrated 
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in the Table 1 below, it was confirmed that, between 
the brand marks of Fangguo and Apple, Apple has 
higher typicality than Fangguo (FangguoMtypicality=2.58, 
AppleMtypicality=4.89, t=-16.744, p<.001). In addition, it 
was confirmed that, between the brand marks of Fangguo 

and LG, typicality of LG is found to be higher than that 
of Fangguo (FangguoMtypicality=2.76, LGMtypicality=4.75, 
t=-14.178, p<.001). Therefore, manipulative verification 
of the typicality of brand mark was executed validly.

table 1: typicality between brand marks (t-test) 

Categories n M sD t-value p

Fangguo 221 2.58 1.281
-16.744 .000

Apple 160 4.89 1.390

Fangguo 167 2.76 1.261
-14.178 .000

LG 176 4.75 1.337
***p<.001

It was deemed appropriate to compare the difference 
in typicality, which is used as independent variable in 
this Study, in the concept of the relative sizes since 
the groups of the comparative subjects (Fangguo vs. 
Apple/Fangguo vs. LG) are different from each other. 

As such, it was defined as Gap computed by subtracting 
the subject with lower typicality from the subject with 
higher typicality(typicalityH–typicalityL). Results 
of inspection on Manipulation check of difference in 
typicality are as follows.

table 2: Difference in typicality of brand mark(Gap)

Categories

typicality gap
 [typicality(high)- typicality (low)] t-value p

n M sD

Fangguo-Apple 221 2.17 1.789
2.206 .028

Fangguo-LG 167 1.78 1.667

*p<.05

As the results of comparison of typicality 
gap[Gap=typicality(high)-typicality(low)] of brand 
mark for each of the cases illustrated in Table2, Fangguo-
Apple(M=2.17) is found to have greater typicality gap 
than Fangguo- LG(M=1.78) with statistically significant 
difference (t=2.206, p<.05). Formats of thinking style 
used as moderating variable were measured by using 9 
of the 10 items (with the exclusion of ‘a single cause 
induces a single result’) on the basis of the tendency 
for holistic thinking developed by Choi, Reeshad, Chu 
and Park (2003). In addition, with the average of the 
tendency for holistic thinking as the reference, those 
below were categorized as analytic thinker and those 
above the average as holistic thinker for analysis. In 
accordance with the opinion of Theodore et al. (2011) that 
determination must be made by making categorization 

into overall external similarity irrespective of whether 
there are common characteristics or attributes between 
the subjects of comparison, family resemblance 
similarity was measured by using Likert 7-point scale 
for 1 question on the “over all image.”

ResuLts

Verification of H1

H1 examines whether the perception of similarity 
leads to asymmetric similarity perception by the 
direction of comparison only when the difference in the 
similarity perception due to the typicality gap between 
2 brand marks is large. Independent sample t-test was 
executed to verify H1. 
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table 3: Asymmetric determination of similarity brand mark

Categories
n

Asymmetric similarity
t-value p

M sD

Typicality gap
(High)

Apple-Fangguo 221 4.05 1.552
-3.057 .002

Fangguo-Apple 160 4.55 1.608

Typicality gap
(Low)

LG-Fangguo 167 4.61 1.528
-.050 .960

Fangguo-LG 176 4.61 1.630
**p<.01

Figure 2. Asymmetric determination of similarity of brand mark

As the results of analysis illustrated in Table 3 
and figure 2, in the case of Fangguo-Apple with large 
typicality gap of brand mark, the similarity was found 
to be higher when comparing that with low typicality 
to that with high typicality [typicalityL (Fangguo) → 
typicalityH (Apple)] (M=4.55) than when comparing 
that with high typicality to that with low typicality 
[typicalityH (Apple) → typicalityL (Fangguo)] (M=4.05) 
in determination of similarity. As such, it was possible 
to confirm the asymmetric similarity determination in 
accordance with the order of comparison (t=-3.057, 
p<.01).

On the other hand, in the case of Fangguo-LG with 
small typicality gap of brand mark, similarity when 
comparing that with high typicality to that with low 
typicality[typicalityH(LG)→typicalityL(Fangguo)] 

(M=4.61) did not display statistically significant 
difference from similarity when comparing that 
with low typicality to that with high typicality 
[typicalityL(Fangguo)→typicality H(Apple)](M=4.61). 
Accordingly, asymmetric similarity determination was 
not manifested (t=-.050, p>.05). There for H1 was 
supported.

Verification of H2

H2 examines whether the determination of 
similarity of brand mark is higher in the family 
resemblance similarity than the rule based similarity. As 
the results of the independent sample t-test to verify H2 
illustrated in Table 4 below, determination of perceived 
similarity was found to be relatively higher for Fangguo-
Korea(M=4.66) that Fangguo-Apple(M=4.36) with 
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statistically significant difference (t=-2.797, p<.01). Therefore, H2 was supported.

table 4: Difference in determination of perceived similarity of brand mark

Brand mark n M sD t-value p

Fangguo-Apple 381 4.36 1.520
-2.797** .005

Fangguo-LG 343 4.66 1.567

**p<.01

Verification of H3

H3 examines whether determination of family resemblance similarity of brand mark is made at higher level 
in holistic thinker than in analytic thinker. For the verification of this hypothesis, independent sample t-test was 
executed. 

table 5: Determination of perceived similarity in accordance with thinking style

thinking style n M sD t-value p

Analytic thinker 223 4.13 1.493
-3.342** .001

Holistic thinker 285 4.60 1.670

**p<.01

As the results of analysis illustrated in Table 5, there 
was statistically significant difference(t=-3.342,p<.01), 
and it can be deemed that holistic thinker(M=4.60) 
evaluates the family resemblance similarity relatively 
higher than analytic thinker(M=4.13). Accordingly, H3 
is supported.

Verification of H4

H4 examines whether the determination of family 

resemblance similarity of brand mark is adjusted by 
thinking style. That is, if there is adjustment effect on 
the determination of similarity, there will be difference 
in the determination of family resemblance similarity of 
brand mark by holistic thinker, while analytic thinker 
will not show difference in the determination of family 
resemblance similarity of brand mark. In order to verify 
the Moderating Effects of H4, two-way ANOVA was 
executed. 

table 6-1: Determination of perceived similarity on brand mark and thinking style

Categories sum of square Degrees of 
freedom square of average F-value p

Brand mark(A) 6.628 1 6.628 2.637 .105

Thinking style
Holistic vs. Analytic(B)

30.388 1 30.388 12.089** .001

(A)*(B) 12.731 1 12.731 5.065* .025
Error 1266.897 504 2.514

Total 1317.677 507

*p<.05, **p<.01
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As the results of analysis illustrated in Table 6-1, 
the interactive effects of thinking style on brand mark 
are found to be statistically significant (F=5.065, p<.05). 
That is, perceived similarity of brank mark was adjusted 
in accordance with the thinking style. Therefore, H4 was 
supported.

Additionally, in order to examine the determination 
of similarity in accordance with the thinking style, 
independent sample t-test was executed by dividing 
the people into holistic thinker and analytic thinker, as 
shown below. 

table 6-2: Determination of family resemblance similarity for each of the brand mark cases

Brand mark n M sD t-value p

Holistic thinker
Fangguo-Apple 149 4.34 1.715

-2.832** .005
Fangguo-LG 136 4.89 1.578

Analytic thinker
Fangguo-Apple 132 4.16 1.473

.440 .660
Fangguo-LG 91 4.07 1.529

**p<.01

As the results of analysis illustrated in Table 6-1, 
holistic thinker displayed relatively higher determination 
of family resemblance similarity for Fangguo-
LG(M=4.89) in comparison to that for Fangguo-
Apple(M=4.34) with statistically significant difference 
(t=-2.832, p<.01). On the other hand, analytic thinker, as 
illustrated in Table 6-2, displayed slightly higher family 
resemblance similarity for Fangguo-Apple(M=4.16) in 
comparison to that for Fangguo-LG(M=4.07) but without 
statistically significant difference (t=.440, p>.05). 

ConCLusIon AnD IMPLICAtIon

In this Study, the effects on typicality and perceived 
similarity of brand mark were examined through 
empirical analysis, along with the Moderating Effects 
of thinking style (holistic vs. analytic). In addition, how 
consumers perceive similarities between the brand marks 
of Apple and LG, which is the subject of comparison 
with the brank mark of Fangguo, which became an issue 
as a trademark rights dispute issue, as the reference is 
examined. This Study obtained the following results. 
First, asymmetric determination of similarity manifested 
in accordance with the direction of comparison only 
when the difference in similarity due to the typicality 
gap of brand mark is large (H1). That is, when typicality 
gap is large, phenomenon of asymmetric determination 
of similarity of brand mark manifests while phenomenon 
of asymmetric determination of similarity of brand 
mark does not manifest if typicality gap is small. 
Second, the determination of perceived similarity of 
brand mark presented for each of the cases was found 

to be higher in family resemblance similarity that in 
rule based similarity (H2). That is, in determination 
of family resemblance similarity, it was possible to 
confirm that the brand marks of Fangguo and LG are 
determined to be more similar than the brand marks of 
Fangguo and Apple. Third, it was confirmed that the 
determination of perceived similarity of brand mark 
differs according to the thinking style and, resultantly, 
is adjusted by the thinking style (H3, H4). That is, it 
was found that holistic thinker evaluates the family 
resemblance similarity higher than analytic thinker 
(H3). In addition, in the brand mark determination of 
family resemblance similarity of 2 brand marks for each 
of the cases, holistic thinker displayed higher similarity 
between the brand marks of Fangguo and LG than that 
between the brand marks of Fangguo and Apple with 
statistically significant difference. On the other hand, 
analytic thinker displayed higher family resemblance 
similarity between the brand marks of Fangguo and 
Apple’s brand mark than that between the brand marks 
of Fangguo and LG but without statistically significant 
difference (H4). This Study presents the following 
implications. First, this Study viewed the typicality 
computed by subtracting low extent of typicality from 
high extent of typicality as the pure typicality effect. 
Therefore, it analyzed the difference in the increase rate 
rather than simple difference in the average. Second, 
this Study established that asymmetric determination 
of similarity in accordance with the difference in the 
extent of typicality in terms of the perceived similarity 
of brand mark manifests differently depending on the 
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directionality of comparison. In determining whether 
trademark rights have been infringed on the basis of 
above implications, the results of this Study is significant 
in presenting theoretical grounds for the need to make 
comparison of similarity in the direction from that with 
lower typicality to that with higher typicality. Third, 
thinking style, which is a concept of cultural analysis 
unit, was analyzed in individual analysis unit and it was 
confirmed that similarity perception can differ depending 
on the thinking style.

LIMItAtIons AnD FutuRe AGenDA

In spite of the aforementioned results, this Study 
has the following limitations. First, there could be limit 
in securing external validity by generalizing the results 
of the Study since empirical analysis was executed only 
with the brand marks of Fangguo, Apple and Korea, 
which were presented as trademark rights dispute cases 
in selection of the subject brand marks. Therefore, there 
is a need to consider research on determination of the 
infringement of trademark rights on brand marks in more 
diversified areas in the future. Second, this Study has 
the limit that it is making considerations by limiting the 
types of brand mark to symbols and from the perspective 
of configuration by controlling the color. Therefore, 
there is a need to consider research on the determination 
of perceived similarity by including not only family 
resemblance similarity and attributes similarity but 
also a diverse range of psychological variables such as 
discriminating (characteristic) attributes and colors, etc. 
by differing the types and formats of brand mark in the 
future. Third, there would be limitation in generalization 
of the research results in this Study since samples were 
extracted from university students and general public 
in Korea (Daegu and Gumi), USA (State of California: 
Los Angeles and San Diego) and China (Henan Province 
and Jinlin Province). Therefore, comparative research 
between countries on more diversified groups should 
be carried out in the future in order to enhance the 
generalization of the outcomes of the research.
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Background/objectives: The purpose of this study is to analyze the factors relevant to the effects of the 
exploration and exploitation activities on the patent capacity and the innovation performance, and determine 
the moderating effects of the absorptive capacity. 

Methods/statistical analysis: To that end, R&D staff at Korean ICT companies completed a self-report 
questionnaire. Using the PLS, one of the structural equation methods, the goodness-of-fit of the model is 
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influence on the patent control activities via the absorptive capacity. Moreover, the exploitation activities 
impact on the patent development support activities via the absorptive capacity.

Improvements/Applications: The findings suggest ICT companies should perceive the importance of the 
exploration and exploitation activities and the patent capacity before embarking on R&D activities, and may 
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IntRoDuCtIon

The exploration and exploitation may occur 
simultaneously, but most companies opt for a sequential 
approach to the shift from the exploration to the 
exploitation 1, whereas they choose to swift from the 
exploitation to the exploration activities when the value 
of existing technology declines or depletes. Recently, as 
the companies’ capability of imitation fast increases due 
to the technological innovation and advancement, they 

are required to continuously engage in R&D through the 
exploration and foundation of new knowledge 2. 

The outcomes of such activities are protected 
by patents, which are in turn exploited for business 
management and strategies. As patents are intended 
to protect technologies, their economic value per se is 
hard to measure. In that patent counts are reported to be 
mostly irrelevant to the success of innovative companies 
3, this study defines and approaches patents not as the 
indices or indicators of performance but as part of 
corporate activities and strategies. 

The patent capacity refers to the overall capabilities 
to apply and facilitate the patent-related activities, 
and serves as a source of corporate growth and 
competitiveness. In that companies explore and exploit 
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new knowledge to enhance their competitive advantage 
and innovation performance, their capacity for absorbing 
knowledge as well as their patent capacity in the process 
of the exploration and exploitation will play strategically 
important roles. 

Hence, this study is intended to analyze the effects 
of the exploration and exploitation activities performed 
in R&D on the innovation performance via the patent 
capacity. In comparison with many theoretical and 
experiential studies using patents as a performance 
indicator, this study considers and approaches the patents 
as a strategic activity and core competency, and analyzes 
the effects of the exploration and exploitation activities 
on the innovation performance via the patent capacity 
and absorptive capacity, so as to establish the mediating 
effects of the patent capacity and the moderating effects 
of the absorptive capacity.

theoretical Background

Exploration and Exploitation Activities

March (1991)argues the business management 
performance varies with how companies apply the 
exploration and exploitation characterized by trade-offs, 
referring to a balance between conflictual components, 
and defines the exploration as search, variation, risk 
taking, experimentation and innovation activities, 
or pursuing new knowledge, while the exploitation 
as refinement, production, efficiency, selection and 
implementation activities, or using the established 
knowledge 4. Benner & Tushman (2003) define the 
exploration as radical innovation activities, and the 
exploitation as progressive innovation activities 5.

Patent Capacity

Park (2014) defines the patent activities as all 
activities related to obtaining and using patents 6. 
Previous studies describe the patent capacity as patent 
control, patent management, patent right authorization, 
patent development support, patent operation and 
commercialization, and patent valuation 7. The patent 
control capacity involves the overall patent-related 
activities such as development of new technologies 
(patents) through R&D process, strategic exploitation 
of existing patents, proactive awareness of infringement 
of patents, and prevention of infringement of patents 
held by other companies 8. The patent development 
support capacity refers to the activities of supporting the 

application and registration of patents of newly developed 
technologies through R&D and those of supporting 
the development of superior patent technologies. The 
patent right authorization capacity refers to the overall 
capabilities relevant to the authorization of patent rights. 

Innovation Performance

Damanpour & Evan (1984) contend that the 
innovation performance can be measured in terms 
of revenue growth, new technology development, 
new product development, improvement of existing 
products, development and improvement of processes, 
development and improvement of services, lead time 
reduction and quality improvement 9. Schneiderman 
(1999) argues the performance management is a strategic 
system designed to address the challenges faced by top 
management in the course of effective achievement of 
preset goals by 0motivating organizational members 10. 

Technology Commercialization Capacity

Technology commercialization is the process of 
producing and selling the technology or knowledge 
generated from R&D efforts. Zahra & Nielsen (2002) 
assert meeting customer needs for cost reduction, speed, 
quality improvement and technological novelty is the 
prerequisite for the successful commercialization of 
technologies 11. Donovan (2006) adds a perspective on the 
successful commercialization of technologies involving 
products, services, customer needs, risks and processes 
and suggests such principles as core competency, 
strategies for competitive advantage, multifunctional 
organizations, teamwork, top management’s leadership, 
responsibility, empowerment, compensation, and 
persistent improvement 12. 

Absorptive Capacity

The absorptive capacity refers to a set of 
capabilities to perceive, digest and apply the value 
of new knowledge to commercial outcomes 13. Such 
capabilities involve knowledge, internalization of 
knowledge and exploitation of knowledge. Focusing 
on their study on technology, Mowery & Oxley (1995) 
specify the essence of the absorptive capacity lies in a 
set of technology transfer, tacit components implied in 
the transferred knowledge and technologies applicable 
to the appropriate conversion of such knowledge 14. 
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Research Model and Hypothesis

Research Models

This study selects the exploration and exploitation activities as the independent variables and the performance as 
the dependent variable. <Figure 1> shows the model used in this study.

Figure 1. Research Model

Research Hypothesis

Choi et al. (2017) conducts an empirical study on 
Korean and Chinese companies and verifies the positive 
effects of their exploration and exploitation activities on 
their patent activities 8. Among many other mechanisms 
for the appropriation of corporate R&D outputs, the 
exploration and exploitation activities seem to exert 
significant effects on the patent capacity, which underlies 
the following hypotheses.

H1-1. Exploration activities will have positive 
effects on patent management capacity.

H1-2. Exploration activities will have positive 
effects on patent development support capacity.

H1-3.Exploration activities will have positive 
effects on patent right authorization capacity.

H2-1. Exploitation activities will have positive 
effects on patent capacity

H2-2. Exploitation activities will have positive 
effects on patent development support capacity.

H2-3. Exploitation activities will have positive 
effects on patent right authorization capacity.

Schoenecker & Swanson (2002) apply R&D 
expenditure, patent application counts, new products 
launched and R&D to revenue ratios as the innovation 
performance indicators 15. Many previous studies 
empirically demonstrated the positive effects of patent 
activities on business performance, which underlies the 
following hypotheses.

H3-1. Patent management capacity will have 
positive effects on technology innovation performance.

H3-2. Patent development support capacity will have 
positive effects on technology innovation performance.

H3-3. Patent right authorization capacity will have 
positive effects on technology innovation performance. 

H4-1. Patent management capacity will have positive 
effects on technology commercialization capacity.

H4-2. Patent development support capacity will 
have positive effects on technology commercialization 
capacity.

H4-3. Patent right authorization capacity will 
have positive effects on technology commercialization 
capacity.

H5. Technology innovation performance will 
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have positive effects on technology commercialization 
capacity.

As for the moderating effects of the absorptive 
capacity, researchers used to convert the absorptive 
capacity to one of proxy indicators such as R&D 
investment to prove its moderating effects on the 
innovation performance until Zahra & George(2002) 
published their reports 16. Since then, the absorptive 
capacity has been subclassified into potential and 
realized capacities to prove their moderating effects. 
Therefore, the following are hypothesized.

H6. The greater the absorptive capacity, the greater 
the positive effects of the exploration activities on the 
patent capacity.

H7. The greater the absorptive capacity, the greater 
the positive effects of the exploitation activities on the 
patent management capacity.

Research Methods

The PLS is used for statistical analysis. The PLS is 
less rigid about the requirements for sample sizes and 
residual distribution than other analysis tools 17,  and can 

analyze both reflective and formative indicator models. 

Data Collection and Sample Characteristics

In this study, R&D staff at Korean ICT companies 
complete a self-report questionnaire. Excluding the 
copies containing insincere responses, 157 copies are 
analyzed. The questionnaire survey was conducted from 
December 1st to 20th, 2017.

As for the demographics of the respondents, males 
(n=94, 59.9%) outnumber females (n=63, 40.1%). The 
respondents are in their 20s (17.2%), 30s (36.3%), 
40s (26.8%) and 50s and older (19.7%). Respondents’ 
positions include deputy section chief and staff 
members (43.3%), section chiefs (32.5%) and heads of 
departments (24.2%). 

Measure Models

As a rule, the PLS analysis requires the verification 
of measurement items and constructs in terms of 
their internal consistency, convergent validity and 
discriminant validity. 

table 1: Discriminant Validity Analysis

Factor Loading
Composite Reliabil-

ity
AVe

Cronbachs’ 
Alpha

Exploitation1 0.7643

0.6277 0.8708 0.8024
Exploitation2 0.8014

Exploitation3 0.8055

Exploitation4 0.7974

Exploration1 0.833

0.6291 0.8355 0.7056Exploration2 0.7668

Exploration3 0.7779

IP1 0.8012

0.6973 0.902 0.8551
IP2 0.8501

IP3 0.8697

IP4 0.8175

PD1 0.8216

0.7186 0.8845 0.804PD2 0.8533

PD3 0.8679
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PM1 0.8687

0.6699 0.8901 0.835
PM2 0.826

PM3 0.7589

PM4 0.8163

PR1 0.8500

0.6776 0.863 0.7624PR2 0.7961

PR3 0.8225

TCA1 0.7591

0.6297 0.8717 0.8035
TCA2 0.8355

TCA3 0.793
TCA4 0.7845
AC1 0.848

0.6845 0.8966 0.8459
AC2 0.8281
AC3 0.8483
AC4 0.7833

In brief, the composite reliability is greater than 
the reference value 0.7 suggested by Nunnally (1987) 
18 and Thompson et al.(1995) 19, while the Cronbach’s α 
exceeds the reference value 0.7 suggested by Nunnally  
(1987), which corroborates the reliability of the proposed 
items and constructs (Table 1). 

Cont... table 1: Discriminant Validity Analysis

The convergent validity based on the AVE is greater 
than the reference value 0.5 suggested by Fornell & 
Larcker (1981) 20 and Chin(1998) 21, while the factor 
loadings of all constructs exceed the reference value 0.7.

table 2: Correlation between Latent Variable

exploitation exploration IP PD PM PR tCA AC

Exploitation 0.792

Exploration 0.746 0.793

IP 0.656 0.677 0.835

PD 0.656 0.656 0.784 0.848

PM 0.620 0.661 0.777 0.778 0.818

PR 0.644 0.615 0.788 0.771 0.764 0.823

TCA 0.723 0.745 0.735 0.743 0.728 0.669 0.794

AC 0.730 0.740 0.637 0.743 0.653 0.626 0.783 0.827

The discriminant validity is verified based on 
whether the square root of AVE marked on the diagonal 
axis of the correlation coefficients between constructs 
is greater or smaller than those of other constructs. In 
short, the smallest square root of AVE (0.8081) is greater 
than the largest correlation coefficient (0.7953). Hence, 
the proposed constructs and measurement items meet 
the requirements, and fit the structural model analysis 
(Table 2).

Hypothesis testing Results

The PLS analysis highlights the following (Table 3, 
Figure 2). The explanatory power of the path model in 
the PLS analysis is denoted by the explained variance R². 
Based on the analyzed R² in the PLS 22, the exploration 
and exploitation activities explain the patent control 
capacity (58.8%), the patent development support 
capacity (50.7%), and the patent right authorization 
capacity (48.0%).
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table 3: Hypotheses testing

Path Coefficient t-value Result

H1-1 Exploration -> PM 0.3177 3.6444*** Accepted

H1-2 Exploration -> PDS 0.1549 2.3471*** Accepted

H1-3 Exploration -> PRE 0.1916 2.5376*** Accepted

H2-1 Exploitation -> PM 0.1661 1.4256 Rejected

H2-2 Exploitation -> PDS 0.1742 2.0873*** Accepted

H2-3 Exploitation -> PRE 0.3161 3.3907*** Accepted

H3-1 PM -> TIP 0.2823 4.2386*** Accepted

H3-2 PDS -> TIP 0.3055 4.1165*** Accepted

H3-3 PRE -> TIP 0.3362 5.0647*** Accepted

H4-1 PM -> TCA 0.26 3.297*** Accepted

H4-2 PDS -> TCA 0.3175 4.4389*** Accepted

H4-3 PRE -> TCA 0.0024 0.0359 Rejected

H5 TIP -> TCA 0.2824 3.9129*** Accepted

* p<0.05, ** p<0.01, *** p<0.001

Also, the patent control capacity, the patent 
development support capacity, and the patent right 
authorization capacity explain 72.4% of the technology 
innovation performance, and 63.5% of the technology 
commercialization capacity. The findings far exceed 
the optimal statistical power 10% suggested by Falk & 

Miller (1992), indicating the high explained variance 23. 
The analysis highlights the effects of the exploration and 
exploitation activities on the patent capacity, which in 
turn influences the technology innovation performance 
and the technology commercialization capacity. The 
absorptive capacity has positive effects on the patent 
capacity. 

 Figure 2. Result of Hypotheses testing
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The hypothesis H2-1 that the exploitation activities 
will have positive effects on patent management 
capacity is rejected. The hypothesis H4-3 that the Patent 
right authorization capacity will have positive effects on 
technology commercialization capacity is rejected.

Analysis of moderating effects

The absorptive capacity has the following 
moderating effects (Table 4). The exploitation activities 
influence the patent control and the patent development 
support capacities through the absorptive capacity, 
whereas other moderating effects cannot be found. 

table 4: Result of regulation effect

Coefficient β t-value Result

H6-1 Exploitation * AC -> PM 0.6157 0.9044 Rejected

H6-2 Exploitation * AC -> PDS 0.671 1.4267 Rejected

H6-3 Exploitation * AC -> PRE 0.5687 0.8747 Rejected

H7-1 Exploration * AC -> PM -1.1476 1.9882** Accepted

H7-2 Exploration * AC -> PDS -1.4822 2.837*** Accepted

H7-3 Exploration * AC -> PRE -0.3335 0.4622 Rejected

* p<0.05, ** p<0.01, *** p<0.001

ConCLusIon 

This empirical study analyzes the effects of the 
exploration and exploitation activities on the patent 
capacity, and the factors that bear on the effects of the 
patent capacity on the innovation performance, and 
verifies the moderating effects of the absorptive capacity. 
Referring to the literature, this study designs a model, 
conducts a questionnaire survey with the R&D staff at 
Korean ICT companies, and analyzes the results.

The scholarly implication of this study differentiated 
from previous studies lies in the analysis of direct effects 
of the exploration and exploitation activities on the 
patent capacity, and the effects of the patent capacity on 
the technology innovation performance and technology 
commercialization capacity, as well as the moderating 
effects of the absorptive capacity. Also, the practical 
implication of this study is that businesses should 
understand the importance of their patent capacity and 
absorptive capacity as a guideline for developing patent 
strategies and many other competitive strategies.

Despite the foregoing implications, the present 
findings are limited to the analysis of Korean ICT 
companies without taking into account diverse methods, 

and are hard to be generalized to other industries. Future 
studies need to include other industries, comparatively 
analyze the cases of other countries, and consider a 
range of approaches to statistical analysis.
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IntRoDuCtIon

Studies on management information or HR 
organization have traditionally argued that job 
satisfaction and job performance would be increased as 
inner motivation is enhanced, if autonomy of job is given 
to employees, so they can perform their job anywhere. 
Therefore, they have focused on reasoning aspects, such 
as performance with which the job autonomy provide 

employees. However, employees may experience 
irritancy or anxiety because they think that they should 
perform their jobs, even when or where it is not necessary 
to do such things, if it is difficult to distinguish boundaries 
of jobs as their autonomy increases. In addition, they may 
also experience role ambiguity: what jobs should I have 
to perform, or what is the range of the jobs? Therefore, 
studies on psychological stress are required, in that job 
autonomy can provide employees with irritancy, anxiety 
and role ambiguity, but unfortunately, there are little 
studies on them. 

Therefore, in-house policies for reducing stress 
of employees or the introduction new information 
technology cannot satisfy minds of them, and 
consequently, alleviation of their stress is retarded. 

DOI Number: 10.5958/0976-5506.2018.01173.7 
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Irritancy and anxiety derived from job autonomy may 
lead to behaviors, such as move to other companies or 
spreading negative rumors regarding their superiors 
or companies. Hence, correct understanding of direct/
indirect effects of psychological stress on the job 
autonomy seems to be very important for reducing their 
psychological stress and enhancing quality of life. 

This study was focused on identifying direct/indirect 
effects of job autonomy on emotional stress. The job 
autonomy sometimes has an direct effect on emotional 
stress related with irritancy and anxiety on the one hand, 
and increased autonomy also may indirectly influence 
and induce psychological stress, by blurring employees’ 
roles. This study verified that such job autonomy has 
indirect/direct effects on psychological stress. This 
study also supposes that the establishment of corporate 
measures and policies is very important for alleviating 
psychological stress derived from job autonomy.

theoretical Background

Job Autonomy

The job autonomy means ‘the degree of freedom, 
independence and discretion in work environment and 
performance, routines and procedures, in performing 
jobs.’ Such job autonomy has been long used to explain 
jobs and individuals, in the fields of organization and 
psychology. It has been variously defined by different 
scholars. Hackman & Oldham (1975) proposed five job 
characteristics required for job performance, in the job 
characteristic theory1. Among them, the job autonomy 
indicates the degree of discretion allowed for members 
of their organizations, in planning job performance and 
determining procedures for job performance. According 
to the definition of Nicholson & Goh (1983), the job 
autonomy means that members autonomously determine 
their goals, measures for achieving them and period of 
performance2. Edwards (1988) defined the job autonomy 
as the state in which individuals consistently make a 
decision, within the scope of discretion for their job 
performance and can control themselves3. Morgeson & 
Humphrey (2006) defined it as the degree of freedom, 
independence and discretion individuals have, when 
they make an importance decision for their jobs4. 

Preliminary studies above show that members’ 
job autonomy includes freedom, independence and 
discretion in establishing their job plans and selecting 
job performance methods. Therefore, this study used 

the job autonomy defined by Morgeson & Humphrey 
(2006)4. 

Psychological Stress

Psychological stress has been categorized as a sub-
factor of job stress, along with various ones such as 
work, organizational environment, job characteristics 
and so on5. When it occurs in employees, they usually 
experience depression, irritancy, anxiety and pressure 
of attendance6. As Margolis et al. (1974) defined, such 
psychological stress is a work condition which destructs 
psychological or physical improvement of workers7. 
Caplan et al. (1980) defined it as a feature of all kinds 
of job environment that threats individual psychology8. 
Schuler (1980) defined it as psychological states such 
as tiredness, oppression, irritancy, anxiety and tension9. 
Warr (1987) study defined psychological stress as many 
kinds of stress-induced diseases including excessive 
tension, irritancy and emotional anxiety10. 

Preliminary studies above have defined 
psychological stress as irritancy, anxiety and tension 
perceived by members. Therefore, this study used the 
definition of Schuler (1980) 9.

Role Ambiguity

The role ambiguity is the state in which expectation 
of roles that members should serve is not certain, and it is 
also the phenomenon that occurs when the goals of jobs 
and authority given to them are not clear and there are 
no adequate information regarding job performance11. 
Organ & Greene (1974) argued that the role ambiguity 
means uncertainty about obedience and how individuals 
play roles required for organizations12. In general, the role 
ambiguity reflects employees’ uncertainty about proper 
behaviors occurring in job situations, and it occurs when 
they feel that they have not enough information necessary 
for job performance13. For example, the role ambiguity 
occurs when the degree of authority of an employee is 
not certain14, or when members are not aware of others’ 
expectation about job performance15. On the one hand, 
the job ambiguity can be defined not only as uncertainty 
of information necessary for job performance, but also 
as the case in which employees do not understand what 
roles they should serve. On the other hand, it can be also 
defined as uncertainty of how roles related with jobs can 
be served and the degree of authority16. 

The preliminary studies above define the role 
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ambiguity as the case in which members do not have 
enough information necessary for job performance, or 
the degree to which they do not know what jobs they 
should perform. Therefore, this study used the definition 
of Churchill et al. (1976)13. 

Research Model and Hypothesis

Research Model

The purpose of this study is to identify direct/
indirect effects of job autonomy on psychological 
stress. Hence, it used job autonomy as an independent 
variable, psychological stress as a dependent one and job 
ambiguity as a mediating one. This study model suggests 
that lower autonomy of jobs performed by individuals 
and job environment directly induces psychological 
stress, and also indirectly causes it by bringing about 
ambiguity about their roles [Figure 1]. 

Figure 1. Research Model

Hypothesis

Job Autonomy and Psychological Stress:

Higher job autonomy would increase psychological 
stress, because if it is possible to perform jobs anywhere 
and discretionally set the range and dates of jobs, 
boundaries of jobs would not be easily distinguished, 
so individuals may experience irritancy and anxiety, as 
they feel that they should perform jobs even where or 
when they do not need to perform their jobs. Jackson 
(1983), Parasuraman & Alutto (1984) verified that job 
autonomy influences psychological stress17, 18. Lee & 
Jung (2012) verified that as employees perceive their 
higher job autonomy, they feel stronger responsibility, 
so psychological stress occurs19.  An (2008) also found 
that job autonomy has a positive effects on psychological 
stress. Thus, this study drew following hypotheses20. 

H1: Job autonomy would have a positive effects on 
psychological stress.

Job Autonomy and Psychological Stress:

The higher the job autonomy, the higher the role 
ambiguity, because if it is possible to perform jobs 
anywhere and discretionally set the range and dates 
of jobs, due to increase of job autonomy, individuals 
may experience role ambiguity: what jobs they should 
perform and what is the range of jobs. Johnson & 
Stinson (1975) verified that members can perceive role 
ambiguity depending on characteristics of jobs they 
perform and job environment21. Fernet et al. (2013) found 
that the job autonomy, among five job characteristics has 
a significant correlation with job ambiguity22. Kahn et al. 
(1964) argued that changes of organization environment, 
beyond understanding scopes of individuals and limits of 
information related with job performance increase role 
ambiguity. Thus, the following hypothesis was drawn11.

H2: Job autonomy would have a positive effects on 
role ambiguity.

Role Ambiguity and Psychological Stress:

The higher the role ambiguity, the stronger 
the psychological stress, because if role ambiguity 
associated with what roles individuals should serve or 
the range of roles increases, then psychological stress 
including irritancy and anxiety may be deteriorated. 
McGrath (1976) verified that role ambiguity increases 
individual stress23. Richard & Edward (1982) argue that 
role ambiguity results in psychological problems such 
as emotional exhaustion24]. Cordes & Dougherty (1993) 
also found that role ambiguity has a negative effect on 
employees’ psychological stress and burnout. Hence, the 
following hypothesis was drawn25.

H3: Role autonomy would have positive effects on 
psychological stress. 

Job Autonomy, Role Ambiguity and Psychological 
Stress:

Job autonomy can have direct effects on 
psychological stress and have indirect effects on it via the 
role ambiguity. The study of Coelho et al. (2011) argued 
that job characteristics such as job autonomy increases 
the role ambiguity and consequently, exacerbates job 
stress26. Therefore, this study drew the next hypothesis. 

H4: Job autonomy would influence psychological 
stress via role ambiguity.
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ReseARCH ResuLt

In order to perform this study, questionnaires were 
distributed to 300 employees working in autonomous 
environment. Then, 220 questionnaires were returned, 
and a total of 195 data were used for model test, by 
eliminating unnecessary ones. The Smart PLS statistic 
program was used to conduct a confirmatory factor 
analysis and tests of convergent and discriminant validity 
and hypotheses. 

For the confirmative factor analysis, factor values 
loaded on specific factors should be higher than 0.5 and 
those should be also higher than other factor values27. 
The analysis shows that factor values loaded on specific 
variables are higher than 0.5, and each one is grouped 
into a factor, so standard requirements are satisfied 
[Table1]. 

table 1. Confirmatory Factor Analysis Reslut

Psychological 
stress Role Ambi-

guity
Job Auton-

omy

V1_1 0.835 0.518 0.526

V1_2 0.915 0.548 0.564

V1_3 0.888 0.524 0.55

V2_1 0.519 0.89 0.338

V2_2 0.558 0.906 0.34

V2_3 0.551 0.908 0.395

V3_1 0.599 0.391 0.915

V3_2 0.526 0.318 0.903

V3_3 0.56 0.368 0.902

Next, the reliability was verified by the test of inner 
consistency. Both Cronbach 　 and complex reliability of
latent variables are higher than 0.7, so this model shows 
higher level of inner consistency. The AVE of each 
factor is higher than 0.5, standardized load values range 
from 0.835 to 0.915 (>0.7 is recommended), and factor 
load values are significant(P<0.05), so the convergent 
validity is found to be verified 27, [Table 2]. 

table 2. Convergent Validity and Reliability 
Analysis Result

Con-
struct

Factor 
Loading t value AVe Composite 

Reliability

Cron-
bachs 
Alpha

Psycho-
logical 
Stress

0.835 28.902

0.775 0.911 0.8540.915 69.506

0.888 50.002

Role Am-
biguity

0.89 47.88

0.813 0.929 0.8850.906 55.662

0.908 70.464

Job Au-
tonomy

0.915 78.295

0.823 0.933 0.8920.903 47.914

0.902 63.323

This study conducts the test of discriminant validity, 
by verifying whether the square roots of AVE indicated 
on the diagonal axis is higher than correlation coefficients 
between other construct concepts28. The findings show 
that the least value(0.88) among square roots of AVE is 
higher than the most correlation coefficient(0.621), so 
component concepts of this model are verified to have 
discriminant validity[Table 3]. 

table 3. Discriminant Validity Analysis Result

Psychological 
stress

Role 
Ambiguity

Job 
Autonomy

Psychological 
Stress 0.88

Role Ambiguity 0.422 0.902

Job Autonomy 0.621 0.398 0.907

This study verified Hypothesis 1-3 by testing 
significance and t-values of path coefficients derived 
from bootstrapping of PLS. The findings show that 
t-values of Hypothesis 1-3 are significant at P<0.05, so 
Hypothesis 1-3 are adopted[Table 4]. 

table 4. Path Analysis Result

Hypothesis Path Path 
Coefficient t value Result

H1 1 → 3 0.453 7.004 adopted

H2 1 → 2 0.398 5.387 adopted

H3 2 → 3 0.422 6.635 adopted
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This study carried out Sobel Test for verifying 
mediating effects of job autonomy on psychological 
stress via role ambiguity. In the Sobel Test, indirect 
effects are statistically significant at 5% of the significant 
level, if Z is higher than ±1.96 (P<0.05). The verification 
formulation of Z is as follows: 

The findings showed that Z was 4.182, so Hypothesis 
4 was adopted, as indirect effects were determined to be 
found. 

ConCLusIon

This study identified direct/indirect effects of job 
autonomy on emotional stress. The job autonomy has a 
direct effect on emotional stress such as irritancy and 
anxiety, and higher job autonomy also has an indirect 
effect on it by blurring roles. Therefore, it is necessary 
to consider measures for enhancing job performance and 
reducing negative effects derived from such autonomy, 
through continuous interactions and feedbacks between 
superiors and subordinates, in job environment where 
job autonomy is given to them. Meanwhile, the 
generalization of the findings is limited, as this study 
did not examine various kinds of jobs. Thus, this 
study suggests that the test of effects of study models 
considering various kinds of jobs be conducted in the 
future study.
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IntRoDuCtIon

Well-Dying is a concept that is emerging in recent 
years, and it is a veritable Well-Dying when there is 
positive integration in both physical, mental, social 
and spiritual aspects. Well-Dying means preparing for 
a meaningful and valuable life as looking back on our 

life and realizing the importance of our family when we 
reflect on ourselves again to prepare for death, and it 
does not mean simply well-embracing death1.

Accordingly, ‘Act on Hospice & Palliative Care and 
Patient Determination of Life Sustaining Treatments’, 
the so-called ‘Well-Dying Law’, will be put into effect 
February 2018. Demonstration projects are underway 
in two areas, preparing and registering ‘advance 
directives’ and ‘medical care plan for life prolongation’, 
and they will be underway until January next year. The 
key of this law is to ensure the patient’s right to self-
determination2. However, it is difficult for medical staff 
to suggest patients to prepare the medical care plan for 
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life prolongation because it is believed that the primary 
responsibility for medical staff is to treat patients3. 
Similarly, patients can not easily decide to prepare the 
plan because they lack legal understanding of ‘death with 
dignity’ and it is difficult to reach a consensus among 
all the family members about the treatment interruption. 
This problem may be caused by trial and error in the 
preparatory stage and the insufficiency of related laws 
and institutions. However, the more fundamental reason 
is the lack of understanding and recognition of death 
with dignity, or ‘Well-Dying’. Since both medical staff 
and patients who are about to die and their guardians 
have not received systematic ‘death education’, they 
all can not easily decide to prepare the medical care 
plan for life prolongation. And from the standpoint of 
medical staff regarding ‘Well-Dying Law’, it should be 
considered that “they should accept the imposed work 
and the relevant legal limitations”4. 

Medical personals are frequently exposed to 
the phenomenon of death, and it is hard for them to 
escape from their worries about life and death5. In 
particular, Considering that the study was conducted 
for occupational cluster which routinely contact 
with patients at the medical field, the study, which 
investigated the attitudes of nurse practitioners to Well-
Dying, can be judged as assuring the suitability of the 
findings6. A study, ‘Effects of Perception of Death, 
Well-Dying, on Terminal Care Attitude among Nursing 
Students’, suggests that “various intervention programs 
and systematic education are needed to improve 
perception of death and Well-Dying”. In other words, 
nurse practitioners must have a good understanding of 
Well-Dying so that they can properly understand and 
effectively care for dying patients7.

The purpose of this study is to investigate the 
understanding and awareness of Well-Dying of nurse 
practitioners prior to the implementation of ‘Well-
Dying Law’. Through this study, it is expected that 
the fundamental data will be prepared for deciding the 
direction and the content of death education which is 
necessary for the medical field, providing effective Well-
Dying education to dying patients and planning how to 
supplement the Well-Dying Law.

MAteRIALs AnD MetHoD

Subject

This study was conducted for doctors, nurses 

and midwives working in hospitals in one region in 
December 2016, and carried out a survey only for those 
who gave consent to participation in the study. A total of 
200 respondents responded to the questionnaire. Among 
the respondents who responded that the occupation 
was a nurse, 123 were selected for the study except for 
monotonous or unfaithful responses.

Study Method

This study was conducted through questionnaires. 
The questionnaire was used for the study after it was 
approved by the Institutional Bioethics Committee 
of Konyang University(IRB No. 2016-007). The 
questionnaire included 8 items of general characteristics 
including sex, age, educational background, religion, 
occupation, total clinical career, marital status, health 
status, 13 items of attitude toward death, 17 items of 
perception of Well-Dying, 17 items of knowledge of 
Well-Dying Law, and 12 items of life satisfaction in 
Likert scale.

Method analysis

Statistical program R was used for analysis. In the 
questionnaire, chi-square test was performed on items 
of general characteristics and attitude toward death, 
and independent sample t-test was performed on items 
of perception of Well-Dying and knowledge of Well-
Dying Law. In this study, grades which were amended 
and supplemented from Benner’s8 skill acquisition 
model by Jang9 and Park10 were used as the criteria 
for clinical career. The grades were divided into two 
grades, less than 4 years of clinical career and more than 
5 years, referring to 1-grade for beginners(less than 1 
year), 2-grade for senior beginners(2 to 3 years), 3-grade 
for competent practitioners(4 to 6 years) and 4-grade 
for skillful practitioners(more than 7 years). In order 
to analyze factors affecting clinical career, multiple 
regression analysis was conducted for the sub-factors 
of perception of Well-Dying, intimacy, self-control and 
clinical symptoms.

ResuLts AnD DIsCussIon

General characteristics of the subjects

table 1 shows the general characteristics of the study 
subjects. Of the total 123 subjects, 60 subjects(48.8%) 
were in one group of less than 4 years of clinical career, 
and 63 subjects(51.2%) were in the other group of more 
than 5 years. For sex, men and women were 12.2% and 
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87.8%, respectively. That is, women comprised the great 
majority of the subjects. For age group, 55.3% of the 
subjects were under age 29, 30.9% were in the age group 
of 30 to 39 years old, 13% were in the age group of 40 
to 49 years old, and 0.8% were over 50 years old. For 
educational background, 54.5% of the subjects were 
university graduates, 37.4% were college graduates, 
and 8.1% were finished graduate school or more. For 

religion, 43.1% of the respondents were Buddhists, 
20.3% didn’t have a religion, 15.4% were Christians, and 
14.6% were Catholics. For marital status, 64.2% of the 
respondents were unmarried, and 35.8% were married. 
For health status, 44.7% of the subjects responded they 
were healthy, 34.1% were moderate, 18.7% were very 
healthy, and the least answer were very unhealthy(0.8%).

table 1: General characteristics of the subjects
     Unit : person(%)

Classification
Clinical Career

total p-valueunder 4 
years

over 5 
years

Sex 0.055a

men 11(  18.3)   4(    6.3) 15(  12.2)

women 49(  81.7) 59(  93.7) 108(  87.8)

Age 0.000***

under 29 years 53(  88.3) 15(  23.8) 68(  55.3)

30-39 years   5(    8.3) 33(  52.4) 38(  30.9)

40-49 years   2(    3.3) 14(  22.2) 16(  13.0)

over 50 years -   1(    1.6)   1(    0.8)

Educational backgrounds 0.004**

college (2·3 years course) 22(  36.7) 24(  38.1) 46(  37.4)

university (4 years course) 38(  63.3) 29(  46.0) 67(  54.5)

graduate school or more - 10(  15.9) 10(    8.1)

Religion 0.600

no religion 11(  18.3) 14(  22.2) 25(  20.3)

Christianity   7(  11.7) 12(  19.0) 19(  15.4)

Catholicism   8(  13.3) 10(  15.9) 18(  14.6)

Buddhism 30(  50.0) 23(  36.5) 53(  43.1)

Others   4(    6.7)   4(    6.3)   8(    6.5)

Marital status 0.000***a

non-married 54(  90.0) 25(  39.7) 79(  64.2)

married   6(  10.0) 38(  60.3) 44(  35.8)
Health status 0.587
very unhealthy   1(    1.7) -   1(    0.8)

unhealthy   1(    1.7)   1(    1.6)   2(    1.6)

moderate 23(  38.3) 19(  30.2) 42(  34.1)

healthy 23(  38.3) 32(  50.8) 55(  44.7)

very healthy 12(  20.0) 11(  17.5) 23(  18.7)

Total
60(  48.8) 63(  51.2) 123(100.0)
    (100.0)     (100.0)       (100.0)

*p<0.05, **p<0.01, ***p<0.001
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a: performed with Fisher’s exact test

Awareness of death of the subjects

table 2 shows the awareness of death of the study 
subjects. For items asking whether or not needed to 
prepare for death, 78% answered that they needed to 
prepare for death and 22% did not. For items asking 
about a place suitable for death, 56.1% responded that 
their own home was suitable for death, and 4.1% of the 
respondents answered that they wanted to meet their 
death at a place no one knew. For items asking about 
people whom they wanted to be together with at the 
moment of death, 65% of the respondents answered that 
they wanted to be together with their family members, 
24.4% answered they wanted to be together with their 
spouses, and 7.3% answered they wanted to be alone at 
the moment. For items asking how they were scared of 
death, 55.3% responded that they were scared of death, 
23.6% responded they were not, 13% responded they 
were very scared, and 8.1% responded they were not 

scared of death at all.

Perception of Well-Dying of the subjects

table 3 shows the perception of Well-Dying of the 
study subjects. The total average of the perception of 
Well-Dying was 2.91 points. The group with under 4 
years of clinical career indicated 2.90 points while the 
group with over 5 years of clinical career indicated 2.92 
points. Overall, the scores of the Well-Dying perception 
were below averages. In terms of sub-factors of the Well-
Dying perception, the average score for intimacy was 
3.02 points, the highest points, the score for self-control 
was 2.91 points, and the score for clinical symptoms was 
2.85 points. For intimacy, the highest score was 3.18 of 
“it is with a loved one at one’s death”. The lowest score 
was 2.60 of “it is to die at home if possible”. For self-
control, the highest score was 2.93 of “it is not to lose 
one’s consciousness until the time of death”. For clinical 
symptoms, the highest score was 3.04 of “it means no 
pain or relief from pain”. The lowest score was 2.20 of 
“it means unexpected sudden death”.

table 2: Awareness of death of the subjects          Unit : Mean±S.D.

Classification
Clinical Career

total p-value
under 4 years over 5 years

Need to prepare fore death or not 0.195

necessary to prepare it   50(  83.3) 46(  73.0) 96(  78.0)

not necessary that 10(  16.7) 17(  27.0) 27(  22.0)

A place suitable for death 0.182

home 33(  55.0) 36(  57.1) 69(  56.1)

hospital 10(  16.7) 16 (  25.4) 26(  21.1)

non-medical institution (nursing facility, hospice, etc.) 10(  16.7) 10(  15.9) 20(  16.3)

a place no one knows 4(    6.7) 1(    1.6) 5(    4.1)

others 3(    5.0) - 3(    2.4)

People whom I want to be together at the moment of death 0.079

want to be alone 7(  11.7) 2(    3.2) 9(    7.3)

spouse 12(  20.0) 18(  28.6) 30(  24.4)

family members 37(  61.7) 43(  68.3) 80(  65.0)

everyone I know 3(    5.0) - 3(    2.4)

others 1(    1.7) - 1(    0.8)

How scared of death are you 0.909

not at all scared 5(    8.3) 5(    7.9) 10(    8.1)

not scared 13(  21.7) 16(  25.4) 29(  23.6)

scared 33(  55.0) 35(  55.6) 68(  55.3)

very scared 9(  15.0) 7(  11.1) 16(  13.0)

Total
60(  48.8) 63(  51.2) 123(100.0)
    (100.0)     (100.0)       (100.0)



Indian Journal of Public Health Research & Development, September 2018, Vol. 9, No. 9          1313        

table 3: Perception of Well-Dying of the subjects 

Unit : Mean±S.D.

Classification
Clinical Career

total p-valueunder 4 
years over 5 years

Intimacy

It means that family members and doctors follow the patient’s needs at 
the time of death. 2.95±0.47 2.95±0.68 2.95±0.57 0.982

It it a peaceful death. 3.08±0.59 3.13±0.61 3.11±0.60 0.687

It means accepting death. 3.03±0.64 3.10±0.61 3.06±0.63 0.584

It means having an opportunity to say good-bye. 3.22±0.64 3.10±0.76 3.16±0.70 0.339

It means having an opportunity to accomplish something important. 2.82±0.62 2.86±0.74 2.84±0.68 0.744

It is to die at home if possible. 2.58±0.74 2.62±0.73 2.60±0.74 0.788

It is with a loved one at one’s death. 3.18±0.68 3.17±0.61 3.18±0.64 0.940

It means being alive until the patient has done what he/she has to do. 2.57±0.72 2.71±0.77 2.64±0.75 0.276

It is to be given spiritual support that the patient wants at his/her death. 2.77±0.81 2.79±0.57 2.78±0.69 0.832

Average 2.98±0.39 3.05±0.42 3.02±0.40 0.381

Self-control

It is not to lose one’s consciousness until the time of death. 2.92±0.67 2.95±0.73 2.93±0.70 0.778

It is to be able to keep oneself steady until death. 2.70±0.67 2.71±0.79 2.71±0.73 0.914

It is to be able to communicate until death. 2.82±0.75 2.86±0.80 2.84±0.77 0.773

Average 2.83±0.62 2.86±0.76 2.85±0.69 0.849

Clinical symptoms

It means no pain or relief from pain. 3.10±0.63 2.98±0.66 3.04±0.64 0.322

It means that the dying process is not long. 2.82±0.72 2.87±0.75 2.84±0.74 0.673

It means unexpected sudden death. 2.22±0.88 2.35±0.74 2.28±0.81 0.369

It means naturally dying without any mechanical equipment’s assistance. 3.02±0.72 2.97±0.76 2.99±0.74 0.719

It is to die in one’s sleep. 2.83±0.85 2.63±0.89 2.73±0.87 0.207

Average 2.82±0.60 2.86±0.59 2.84±0.59 0.706

Total average 2.90±0.44 2.92±0.55 2.91±0.49 0.819

Knowledge of Well-Dying Law of the subjects

table 4 shows the knowledge of Well-Dying 
Law of the study subjects. The answer, “I have heard 
about the Act on Hospice & Palliative Care and Patient 
Determination of Life Sustaining Treatments(hereafter, 
Well-Dying Law)”, got average 2.71 points. By clinical 
career, 2.52 points for under 4 years of the career and 
2.90 points for over 5 years of the career, and there was 
a statistically significant difference(p<0.05). The highest 
score was 3.14 points of “I know that I should ask for 
provision of information about diagnosis and prognosis 
when writing an advance directive”. The lowest score 
was 2.71 points of “I have heard about the Act on 

Hospice & Palliative Care and Patient Determination 
of Life Sustaining Treatments(hereafter, Well-Dying 
Law)”. By clinical career, the highest score was 3.08 
points of “I know that I should express whether the 
medical care for life prolongation will be interrupted 
or not when writing an advance directive” in the group 
with under 4 years of clinical career while the highest 
score was 3.22 points of “I know that I should ask for 
provision of information about diagnosis and prognosis 
when writing an advance directive” in the group with 
over 5 years of clinical career.
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table 4: Knowledge of Well-Dying Law of the subjects 
Unit : Mean±S.D.

Classification
Clinical Career

Average p-value
under 4 years over 5 years

I have heard about the Act on Hospice & Palliative Care and Patient 
Determination of Life Sustaining Treatments(hereafter, Well-Dying Law). 2.52±1.08 2.90±0.96 2.71±1.02 0.037*

I know that I need to list the range of medical care for life prolongation when 
writing an advance directive. 2.88±0.58 2.97±0.67 2.93±0.63 0.457

I know that I should express whether the medical care for life prolongation 
will be interrupted or not when writing an advance directive. 3.08±0.56 3.13±0.55 3.11±0.56 0.665

I know that I need to designate a representative to represent my opinion when 
writing an advance directive. 3.03±0.55 2.86±0.56 2.95±0.56 0.082

I know that I should express my own beliefs and values when writing an 
advance directive 3.07±0.61 3.02±0.68 3.04±0.65 0.664

I know that I should ask for provision of information about diagnosis and 
prognosis when writing an advance directive. 3.07±0.48 3.22±0.55 3.14±0.52 0.098

I know that it is necessary to describe whether organs will be donated or not 
when writing an advance directive. 3.00±0.58 3.19±0.47 3.10±0.47 0.048*

*p<0.05

Analysis for factors affecting clinical career of the study subjects

table 5 shows factors affecting clinical career of the study subjects. multiple regression analysis was 
conducted as setting the independent variables(intimacy, self-control and clinical symptoms) and dependent 
variable(clinical career). As the results, R-square of the regression model was 2.8%, and there was no factor 
affecting clinical career.

table 5: Analysis for factors affecting clinical career

Model  B std. error Beta t p-value

(constant) -.768 3.868 -.199 .843

Intimacy 2.158 1.284 .164 1.681 .095

Self-control -.199 .765 -.026 -.260 .795

Clinical symptoms .241 .896 .027 .269 .788

Model
R square Modified R square Standard error of the estimate

.028 .004 5.313
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ConCLusIon 

A Study on the Awareness of Well-Dying Depending 
on the Work Experience of Nurse Practitioners’ was 
conducted in order to investigate and analyze the 
‘awareness of Well-Dying’, ‘understanding of Well-
Dying Law’ and ‘attitude toward death’ of nurse 
practitioners working at the medical field in advance 
of implementation of the ‘Act on Hospice & Palliative 
Care and Patient Determination of Life Sustaining 
Treatments’ in February 2018. 

As a result of the study, in the survey on the 
perception of death by the study subjects, 78.3% said 
‘It is necessary to prepare for death’. This result show 
that experts facing the patients in the medical field also 
agree on the necessity of death education. In the question 
about ‘a place suitable for death’, 56.1% were at home, 
21.1% were at hospital, and in the question of ‘people 
whom I want to be together at the time of death’, 65% 
of the respondents said that it is their family members, 
the highest. This result shows that the desirable place 
for emotional and psychological stability at the time of 
death is home. 

Next, in the survey on the awareness of Well-Dying, 
the ‘intimacy’ got the highest score, 3.02, included sub-
factors of ‘it is with a loved one at one’s death’ with 
a score of 3.18 and ‘it means having an opportunity to 
say good-bye’ with a score of 3.16. The view that the 
Well-Dying is to having an opportunity to say goodbye 
before the moment of death is considered as a result of 
reflecting the ‘expectation and desire’ of those who are 
about to die rather than the reality of death, because the 
actual moment of death is hard to predict. In the ‘self-
control’, ‘it is not to lose one’s consciousness until the 
time of death’ was 2.93 points and ‘it is to be able to keep 
oneself steady until death’ was 2.71 points. From this 
results, the awareness of Well-Dying can be confirmed 
that even if a patient is about to die, the patient should 
be able to judge and act with his or her consciousness 
and willingness while maintaining the minimum dignity 
as a human being. The concept of Well-Dying was in 
‘clinical symptoms’, ‘it means no pain or relief from 
pain’ was 3.04 points, ‘it means naturally dying without 
any mechanical equipment’s assistance’ was 2.99 points. 
Through this results, it was found that the respondents 
perceives that the Well-dying is to die without 
prolongation treatment while experiencing the minimum 
amount of pain. According to the above results, the 

concept of Well-Dying is summarized as ‘to be with 
their family members and not to lose their consciousness 
without great pain at the moment of death’.

Finally, in the survey on the understanding of the 
Well-Dying Law, their understanding about the ‘hospice 
palliative care’, ‘the rage of life prolongation treatment’, 
and the ‘legal problems’ was ‘below average’. 
Through this results, it was confirmed that detailed 
training is necessary for the medical staffs before the 
implementation of the ‘Act on Hospice & Palliative 
Care and Patient Determination of Life Sustaining 
Treatments’, especially for the Well-Dying Law. 

This study is meaningful in that it investigated 
‘perception of death’, ‘awareness of Well-Dying’ and 
‘understanding of Well-Dying Law’ of clinical nurse, 
a professional group working at medical field, before 
the implementation of the ‘Act on Hospice & Palliative 
Care and Patient Determination of Life Sustaining 
Treatments’. However, it is expected that the results 
will be more effective when the survey is extended to 
doctors and hospice, and the results are compared with 
the awareness of Well-Dying of the patients and their 
caretakers.
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Background/objectives: The purpose of the study was to compare the ability of layperson to does cardio-
pulmonary resuscitation(CPR) and to provide a basic data for helping layperson easily apply the CPR.

Methods/statistical analysis: The subjects were randomly assigned to instruction groups. One group 
was instructed by pictures (group P), one by videos (group M), and one by telephone dispatchers (group 
D), Without employing artificial respiration, a single rescuer was asked to apply chest compression to a 
mannequin for practice in accordance with the instructions assigned to each group. General characteristics 
used technical statistics and one way ANOVA test was used for variables in the study results. 

Findings: Regarding the proper consciousness check of the cardiac arrest patient, group P followed the 
instruction 0.20±0.41 times, group M, 0.47±0.51 times, and group D was not performed by all participants. 
There was a statistically significant difference between the three groups. The 119 reports were made the 
P group reports 0.53 ± 0.51 times, the M reports 0.53 ± 0.51 times, and group D was not performed by 
all participants. There was a statistically significant difference between the three groups. The automated 
external defibrillator (AED) request had the P group request 0.60±0.50 times, the M request 0.80±0.41 
times, the D group request 0.13±0.35. There was a statistically significant difference between the three 
groups. The insufficient relaxation was 12.93 ± 17.57 times in P group, 18.93 ± 40.07 times in M group, 
62.20 ± 64.74 times in D group. There was a statistically significant difference between the three groups.

Improvements/Applications: CPR can be produced by providing a practice-while watching(PWW) 
producing video to a non-trained witness first responders who encounters a out-of-hospital cardiac patient.

Keywords: Cardio-pulmonary resuscitation(CPR), Chest compression, Picture, Video, Dispatcher, Layperson
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IntRoDuCtIon

Fast and appropriate cardiopulmonary 
resuscitation(CPR) is important for out-of-hospital 
cardiac arrest patients1. At present, the average time 
when a 119-member Korean ambulance arrives at 
the scene is 10 minutes2. Without cardiopulmonary 
resuscitation the by bystander, it is difficult to expect 
positive prognosis for out-of-hospital cardiac arrest 

patients. According to a previous study, the survival 
rate of out-of-hospital cardiac arrest patients is 
relatively 2 to 3 times higher if the bystander given 
cardiopulmonary resuscitation3. However, only 10 
percent of all out-of-hospital cardiac arrest patients in 
Korea have cardiopulmonary resuscitation performed 
by the bystander4. Cardiopulmonary resuscitation is not 
performed properly by the bystander because they are 
unsure if a cardiac arrest patients is in a deep state of mind 
and are afraid to apply cardiopulmonary resuscitation to 
real people, and so on5. “The Effects of Basic Life Support 
Education on cardiopulmonary resuscitation Knowledge 
and Attitude of Undergraduates” studies show that 
students to Learn cardiopulmonary resuscitation have 
a better knowledge and attitude than those who are 
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not trained to do so, so they are actually effective in 
improving their performance rates3. However, while 
cardiopulmonary resuscitation education is on the rise 
in Korea, it is only 28.7 percent6. “National Survey of 
Training Methodology between Experience and Needs 
for Laypersons’ Cardiopulmonary Resuscitation” studies 
show that it turns out that although there are many people 
who want cardiopulmonary resuscitation education, 
only half a percent of them actually received it7. In this 
situation, the bystander who has never been trained to 
cardiopulmonary resuscitation, is not expected to call 
119-member Korean ambulance when they see a cardiac 
arrest and wait for paramedics. however, it is expected 
that they will do so only in a complementary way. 
Accordingly, the researcher provided a condition when 
the bystander, who had never received cardiopulmonary 
resuscitation education, observed a cardiac arrest patient 
before the out-of-hospital. They then participated the 
telephone, the picture that describes cardiopulmonary 
resuscitation and the implementation capabilities of the 
video clip that informs them about cardiopulmonary 
resuscitation. Therefore, the reserchers wants to provide 
basic data to cardiac arrest patients for easier application.

MAteRIALs AnD MetHoD

Subject

This study is a simulated study comparing the 
performance of cardiopulmonary resuscitation against 
an average university student from September 4 
to September 15, 2017. To minimize the technical 
differences between the subjects of the study, targets 
were selected as persons without any training, 
including practical training related to cardiopulmonary 
resuscitation. If they do not agree to participate in the 
experiment, they are excluded from the study.

Research Method

Before the experiment, no training was given to the 
subjects of the study on cardiopulmonary resuscitation. 
And the group was randomized divided into three 
groups according to the method used to implement 
the cardiopulmonary resuscitation. Group P to view 
cardiopulmonary resuscitation as a picture according to 
the cardiopulmonary resuscitation method, Group M 
who views the method of cardiopulmonary resuscitation 
on video clip, It was randomly assigned to D group 
that conducted cardiopulmonary resuscitation under 
the guidance of an dispatcher. The study participants 

were divided by gender and randomly drawn into three 
groups using random numerical tables arranged in equal 
numbers from 0 to 9. The manikin used in this study 
was the Laerdal Medical’s skill reporter, the mean 
compression depth at which subjects were studied, 
the mean compression rate, and the mean incomplete 
recoil, the mean compression accuracy. It was decided 
that only cardiopulmonary resuscitation was performed 
by a single rescue operator in accordance with each 
cardiopulmonary resuscitation method when the situation 
was observed on out-of-hospital cardiac arrest patients. 
Pictures used in Group P were taken from the web log 
analysis program Internet Trend, which had 85.93 % of 
the domestic search engines as of 2016, and received 
free cardiopulmonary resuscitation training from Naver 
and distributed by the Korea National Security Agency8.

The video clip used in the group M was produced 
by Naver and used a free cardiopulmonary resuscitation 
education video8. And researchers who act as dispatcher 
for Group D explained how to cardiopulmonary 
resuscitation to patients during the experiment, as a 
paramedic who was qualified to do so. Prior to starting 
the study, the demographic characteristics of the study 
subjects were examined and the criteria such as gender 
and age. And used for checked the levels used by the 
study subjects in the Korean Association for Cardio-
Pulmonary Resuscitation (KACPR)-general person 
curriculum. 

In advance meetings, evaluators shared knowledge 
of the cardiopulmonary resuscitation assessment site and 
reconfirmed the KACPR scoring standards performed 
on the public to ensure that no difference was made 
among evaluators.

To minimize the technical differences between 
the participants of the study, targets were selected as 
individuals with no cardiopulmonary resuscitation 
education, including practical training related to chest 
compressions. If they do not agree to participate in the 
experiment, they are excluded from the study. Before 
the experiment, the participants were not trained in 
cardiopulmonary resuscitation.

Analysis Method

Statistical analysis was performed using SPSS 21.0. 
General characteristics used technical statistics and one 
way ANOVA test was used for variables in the study 
results. The results of the study recognized statistical 
significance when the p value was less than 0.05.
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ResuLts AnD DIsCussIon

General Trait of Subject

The study involved 24 men (53.3 %) and 21 women (46.6 %), and a total of 45 women worked on it. The 
average age of the subjects studied was 19.88 ± 1.991 years (F = 1.991, p =. 149), height 170.07±8.87 cm(F=2.212, 
p=.122), weight 65.93±12.63 kg(F=2.927, p=.065). There were no statistically significant differences between the 
three groups[Table 1]. 

table 1: Demographic characteristics of subjects

Variables Category n(%) Mean±sD F p

Gender
Male 24(53.3)

Female 21(46.6)

Age 19.88±1.18 1.991 .149

Height 170.07±8.87 2.212 .122

Weight 65.93±12.63 2.927 .065

Results of Research 

Results of the Consciousness check 

The Consciousness check was performed was 
0.20±0.41 times for P group, 0.47 ± 0.51 times for M 
group, and group D was not performed by all participants. 
There was a statistically significant difference between 
the three groups(F=5.630, p=.007) [Table 2].  

Results of the 119 Emergency call 

The 119 emergency call were made the P group 
reports 0.53 ± 0.51 times, the M reports 0.53 ± 0.51 

times, and group D was not performed by all participants. 
There was a statistically significant difference between 
the three groups(F=8.000, p=.001) [Table 2].

Results of the Automated External Defibrillator 
(AED) request  

The automated external defibrillator(AED) request 
had the P group request 0.60±0.50 times, the M request 
0.80±0.41 times, the D group request 0.13±0.35. There 
was a statistically significant difference between the 
three groups(F=9.534, p<.001) [Table 2].  

table 2: Results of group on quality variables of basic life support(BLs) process

Variables

P Group
(n=15)

M Group
(n=15)

D Group
(n=15) F p

Mean±sD Mean±sD Mean±sD

Consciousness check .20±.414 .47±.516 .00±.000 5.630 .007

119 Emergency call .53±.516 .53±.516 .00±.000 8.000 .001

Request for AED .60±.507 .80±.414 .13±.352 9.534 .000

Results of the Chest compression 

The average depth was 109.20 ± 105.43 mm in P 
group, 59.40 ± 89.40 mm in M group, and 33.13 ± 55.00 
mm in D group. There were no statistically significant 

differences between the three groups(F=3.035, p=.059). 
The mean rate of pressures was 107.47 ± 23.70 rate/
min in P group, 85.40 ± 21.69 rate/min rate/min in M 
group, 96.80 ± 43.22 rate/min in D group. There were 
no statistically significant differences between the three 
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groups(F=1.889, p=.164). The insufficient relaxation 
was 12.93 ± 17.57 times in P group, 18.93 ± 40.07 times 
in M group, 62.20 ± 64.74 times in D group. There was 
a statistically significant difference between the three 
groups(F=5.325, p=.009). The accuracy was 38.73 ± 

37.02 % for the P group, 35.87 ± 32.80 % for the M 
group, and 31.93 ± 33.91 % for D group. There were 
no statistically significant differences between the three 
groups(F=0.146, p=.865) [Table 3].

table 3: Results of group on quality variables of chest compression 

Variables

P Group
(n=15)

M Group
(n=15)

D Group
(n=15)

F p

Mean±sD Mean±sD Mean±sD

Chest compression depth(mm) 109.20±105.43 59.40±89.40 33.13±55.00 3.035 .059

Chest compression rate(rate/min) 107.47±23.70 85.40±21.69 96.80±43.22 1.889 .164

Chest compression
incomplete recoil(rate)

12.93±17.57 18.93±40.07 62.20±64.74 5.325 .009

Chest compression accuracy(%) 38.73±37.02 35.87±32.80 31.93±33.91 0.146 .865

DIsCussIon

Cardiopulmonary resuscitation was introduced 
by Kouwenhoven in the early 1960s, and the effect 
of cardiopulmonary resuscitation education on the 
public was recognized by Safar and Winchel9. When 
the circulation is stopped due to the onset of cardiac 
arrest, the oxygen in the brain tissue is depleted within 
10 seconds, and after five minutes a deficiency in 
glucose and ATP occurs. Thus, if the pause condition 
can not be corrected within four to 10 minutes the brain 
tissue, including the central nervous system, may suffer 
from irreversible damage leading to biological death, 
dramatically reducing the chances of patients being 
revived.

Several studys analyze the factors that affect the 
prognosis of out-of-hospital cardiac arrest patients. In 
previous study, the out-of-hospital cardiac arrest patients 
in urban and provincial areas were analyzed for the first 
ECG rhythm, location of cardiac arrest, cardiopulmonary 
resuscitation and defibrillation rate by witnesses, and the 
time of discharge was higher than eight minutes10. In 
another study, there were no survivors if the site of the 
cardiac arrest was more than 12 miles, so there was a 
strong correlation between the response distance and the 
rate of discharge11. Other study have reported that the 
further away the site of the cardiac arrest is from the fire 
station, the longer the response time is delayed, resulting 

in a lower survival rate12. In previous study, cardiac 
arrest patients in public places had shorter response 
times, higher rates of spontaneous circulation recovery, 
and higher rates of neurological survival discharge13. In 
this study, the subjects for Consciousness check and 119 
reported were not performed by all subjects in Group 
D. This is considered an unintended consequence of 
not being done, as he immediately called the dispatcher 
after seeing a out-of-hospital patient. Another reason 
may be that in South Korea, emergency medical phone 
calls are only accessible through 119. The request for 
automatic defibrillator was properly performed by 
group M compared to other groups, and was statistically 
significant. These results are thought to have shown a 
high percentage of performance as the video used by 
the M group highlighted the automatic defibrillator 
request so that the subjects could identify it. Group D 
is believed to have the lowest results as it always has 
an automatic defibrillator when a dispatcher instructs the 
ambulance to move to the location where the emergency 
situation occurred. “Knowledge and Attitude about 
Basic Life Support Educational Experience of the Medic 
Trainees in School of Military Medicine” The results 
showed that education in cardiopulmonary resuscitation 
should be used in many visual aids14. These results are 
the same as in this study. In insufficient relaxation, P 
group performed relatively well compared to others, and 
they showed statistically significant differences. This 
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is thought to be due to the fact that group P referred to 
the pressure and relaxation after the use of the figure. 
And the D group’s lowest result is thought to be because 
the subjects did not fully recognize the way to chest 
compression through phone calls. Based on these 
results, it is considered necessary to explain the proper 
chest compression methods, such as relaxation after the 
pressure is applied when performing cardiopulmonary 
resuscitation through an dispatcher.

The limitation of this study is that it is a simulation 
study of mannequins, not studies of real patients. Second, 
the study target is limited to a few university students, not 
all ordinary people. However, in a survey of the South 
Korean people, the average age of people in their 20s 
and 30s who are willing or experienced in performing 
cardiopulmonary resuscitation when exposed to out-of-
hospital cardiac arrest situations. Therefore, the quality 
of cardiopulmonary resuscitation can be considered as a 
participants of assessment15. Third, the cardiopulmonary 
resuscitation process has been carried out with the 
exception of artificial respiration, so it is likely to 
limit the environment of the actual cardiopulmonary 
resuscitation performed in the pre-wired phase to assess 
the actual chest compression capability.

ConCLusIon

Cardiopulmonary resuscitation is a basic medical 
technique that revives the lives of patients who 
temporarily fall into cardiac arrest mode. So it is an 
important piece of medical technology that all medical 
man and the majority of the people should be concerned 
about. This study aims to provide basic data on improving 
information about cardiopulmonary resuscitation in the 
future by comparing cardiopulmonary resuscitation 
implementation methods by the general public. As 
a conclusion, cardiopulmonary resuscitation can be 
produced by providing a practice-while watching(PWW) 
producing video to a non-trained witness first responders 
who encounters a out-of-hospital cardiac patient.
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Background/objectives: This study intended to identify the association between psychological mindsets of 
university students and gender with overdependence on smartphone. 

Methods/statistical analysis: It is a test developed by Young’s the Center for On-line Addiction. Questions 
include obsessive behaviors associated with Internet or telecommunication, change of interpersonal features, 
current work, controlling ability, behavioral problems, and emotional change. Reliability coefficient in this 
study was set to .95. 

Findings: To perform this, results from this study among 150 male and female university students are 
presented as follows. First, the difference of smartphone overdependence according to gender showed that 
men showed higher scores than women. Second, the difference of subfactors on psychological mindsets 
according to gender revealed that other factors except for behavior understanding were different. Third, the 
association between psychological mindset and Internet addiction suggested that behavior understanding 
among psychological mindset subfactors affected smartphone overdependence. 

Improvements/Applications: This study has significant implications as findings from this study 
demonstrated the difference of smartphone overdependence according to their psychological mindsets. It is 
assumed that this will be basic data for educational program for preventing smartphone overdependence and 
enhancing the level of psychological mindsets. 
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IntRoDuCtIon

The spread of smartphone in the 21st digital age has 
formed a new paradigm in modern life as a culture due 
to various distinctiveness. It has become a vital part of 
our life. Modern people actively respond to the change 
through smartphone in the rapidly changing information 
age and contact diverse cultures.

According to a survey, 83.6% of respondents aged 
3 or older who use the Internet via smartphones were 
surveyed, and 86.7% of men were higher than women 
(80.6%). By age group, 99.7% of users in their 20s and 
99.5% of users in their 30s were next, followed by 40s 
(98.9%), teens (95.9%) and 50s (92.3%)1 .

It is widely used in smartphones, ranging from 
routine problems, such as failing to function properly 
in school, work, and personal relationships to serious 
mental health problems2 .

Among the various age groups, especially teenagers’ 
smartphones and dependency levels are in serious 
condition. The adolescents’ smartphone and dependency 
risk group was 13.1%, which is 2.2 times higher than 
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adult (5.8%)3 .

Smartphones are not only routinely influenced by 
human beings, but they also have to accept them as part 
of life like water and air4.

Mental illness in the contemporary society is 
related with this and smartphone overdependence is 
no exception. However, mind dominates oneself and 
have identity as its own instinct. A method to deal 
with various problems in minds becomes clear when 
minds determines the location not as an object, but a 
subject. In other words, mind transcends or returns 
to the original mind rather than rely on other entities, 
and normalize the function of mind, and eventually 
heal minds on their own. Exploring the effects of 
personal psychological characteristics on smartphone 
overdependence is a significantly necessary work for 
preventing and solving smartphone overdependence. 
As part of research on smartphone overdependence, 
this study is devoted to testing based on the assumption 
that psychological mindsets such as problem agreement, 
empathy, understanding others, understanding behavior, 
and self-change would be associated with smartphone 
overdependence of university students. 

This study aims to propose a new perspective on 
sound way of using smartphone and right smartphone 
culture for university students. It will also provide basic 
data needed to compose programs to prevent smartphone 
overdependence.

Psychological mindsets

Psychological mindsets is defined as tendency to 
explore ways and reasons why other people including 
you act, think, and feel emotionally and intellectually. 
Conte et al. (1996) defines it as personal traits based 
on the degree of approaching their own emotion, 
willingness to understand one or others, belief in 
benefits of discussing their own problems, and attention 
in behaviors for changing others’ thoughts and emotion 
as well as meanings and motive of tolerance6. Grant says 
it is a process of explaining or understanding their own 
or others’ behaviors7. McCallum and Piper et al. define 
it a genera technique that enables us to contemplate over 
private internal process or external events8.

MetHoDs

Subject 

University students were selected for a population 
of this study. Students from two universities in two cities 
were randomly selected as a population in consideration 
of the convenience of collecting data. The number 
of samples was 250 students from each school in 
consideration of major. In total, data was collected from 
more than 100 students and finally 150 students were 
conveniently chosen as study subjects.

MeAsuRInG InstRuMents

Psychological mindsets:

Questionnaire used in this study was based on 
questionnaire invented by Shill & Lumley(2002) and 
used it by revising and developing it to be appropriate 
for study goal and subjects9. 

Cronbach of the entire scales generated in this 
study was .75, Cronbach of problem agreement 
was .65, Cronbach of empathy was .63, Cronbach 

of understanding others was .67, Cronbach of 
understanding behaviors was .68, and Cronbach 
of self-change was .69, all of which were moderately 
verified.

Smartphone overdependence:

Smartphone overdependence use scale (Young, 
1998) is used for diagnosing Internet addiction. This 
scale is a test consisting of 20 questions and five-point 
scale10.

It is a test developed by Young’s the Center for On-
line Addiction. Questions include obsessive behaviors 
associated with Internet or telecommunication, change of 
interpersonal features, current work, controlling ability, 
behavioral problems, and emotional change. Reliability 
coefficient(Cronbach α) in this study was set to .95.

ResuLts

Basic statistical data

Survey was performed among 250 participants 
to examine the effects of smatphone overdependence 
scores on psychological mindsets. However, those who 
have missing value were excluded and missing value 
in each scale was replaced by mean value. As a result, 
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150 subjects were analyzed. Results were shown after 
replacing them with mean values as there was no large 
difference between results that excluded missing value 
and those replaced with mean values(Table 1). 

table 1: Demographic characteristics

General character-
istics frequency(%)

gender female 65(56.7)

male 85(43.3)

Difference of smartphone overdependence scores 
according to gender and psychological mindsets 

The difference of smartphone overdependence 
scores according to gender(Table 2) showed that 85 
people were men and 65 people were women among 150 
people. The mean smartphone overdependence score 
for men was 3.26 and 1.00 with standard deviation, 
while that for women was 2.82 and 1.01 with standard 
deviation. This implies that men had higher smartphone 
overdependence than women. The mean difference of 
smartphone overdependence scores for both genders 
turned out 0.44 and it was revealed that there is a 
difference of smartphone overdependence scores 
according to gender.

table 2: test on the difference of Internet addiction scores according to gender(t-test)

independent variable sample count mean standard deviation t

Gender male 85 3.26 1.00
2.672*

female 65 2.82 1.01

Table 3 presents results from analysis of the 
difference of psychological mindsets according to 
gender. Problem agreement, empathy, understanding 
others, understanding behavior, and self-change as 
subfactors of psychological mindsets as dependent 
variables showed statistically significant differences 
according to gender of survey subjects. Specifically men 
showed higher problem agreement and the level of self-

change of subjects than women.

As shown above, the difference of children 
psychological mindsets problems according to gender 
suggested that the difference was not so huge according 
to gender. However, male students showed higher levels 
of problem agreement and self-change than female 
students.

table 3:  Difference of subfactors of psychological mindsets according to gender

Gender mean standard deviation t-value

agreement of problem
male 3.66 1.13

2.139*
female 3.30 0.79

magnetic variation
male 3.89 1.16

2.240*
female 3.22 1.04

understanding emotion
male 3.38 1.07

3.725*
female 3.69 0.97

others understanding
male 2.68 1.30

3.778*
female 3.49 1.12

action comprehension
male 3.24 1.15

-1.868
female 3.62 0.82
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Association between psychological mindsets and 
smartphone overdependence 

To identify the association between psychological 
mindsets and smartphone overdependence, multiple 

regression analysis on factors of psychological 
mindesets including problem agreement, self-change, 
understanding emotion, understanding others, 
understanding behaviors, and Internet addiction was 
carried out. Results are presented in Table 4.

table 4: Association between psychological mindsets subfactors and smartphone overdependence

non-standardized 
regression coefficient standard error standardized regression 

coefficient t-value

(constant) 6.019 .449 13.400

agreement of problem .014 .071 .013 .192

magnetic variation -.105 .065 -.117 -1.619

understanding emotion -.211 .074 -.212 -2.853

others understanding -.074 .055 -.093 -1.343

action comprehension -.487 .074 -.491 -6.555

F = 20.187**   = 0.412

Multiple regression analysis on psychological 
mindsets and smartphone overdependence revealed that  
value is 0.412 and each factor of psychological mindsets 
see Internet addiction as 41.2%. Understanding behavior, 
one of psychological mindsets factors, was found to have 
a statistically significant correlation in Internet addiction 
at the level of significance 0.01.

Specifically observing the result, understanding 
behavior gives -6.555 negative effects on Internet 
addiction; whereas, other factors do not affect. This 
gives an indication that this factor can be a crucial factor 
to solve Internet addiction. Since human behavior is 
intentional and goal-oriented, this implies the necessity 
of research that understands desire and goal of university 
students.

DIsCussIon AnD ConCLusIon

This study intended to examine how problem 
agreement, empathy, understanding others, 
understanding behavior, self-change, adult age, and 
gender are related with smartphone overdependence. 
Analysed results from this study are shown as follows.

 First, t-test to see the difference of smartphone 
overdependence scores according to student gender 
found that men gained higher scores than women. 

This outcome is similar to the previous study among 
adolescents.

 Second, the difference of psychological mindsets 
according to gender exhibited that dependent variables 
including problem agreement, empathy, understanding 
others, understanding behavior, and self-change showed 
statistically significant different according to gender of 
subjects.

 Specifically observing the results, male students 
showed higher levels of problem agreement and self-
change than women.

 Third, we conducted multiple regression 
analysis on factors or psychological mindsets including 
problem agreement, empathy, understanding others, 
understanding behavior and smartphone overdependence 
was carried out to examine the association between 
psychological mindsets subfactors and smartphone 
overdependence of university students. According to 
multiple regression analysis on psychological mindsets 
and smartphone overdependence, R2 value is 0.412 and 
each factor of psychological mindsets diagnose 41.2% 
of smartpone addiction. Additionally, understanding 
behavior was statistically significant associated in 
smartphone overdependence at the level of significance 
0.01. 
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ABstRACt 

Background/objectives: The aim of this study was to determine the problems in human resource 
management at medical institutions and propose a management direction to induce long-term service among 
workers. 

Methods/statistical analysis: The questionnaire was sent to clerical, technical and nursing employees of 
national, university and private hospitals, and 283 of the 300 copies were retrieved. After excluding 18 copies 
for non- or incomplete response, 265 copies were analyzed. SPSS 21.0 was used to perform reliability and 
validity analyses. A regression analysis was conducted to examine the causal relationships of the variables 
and the interaction effects of the moderating variable.

Findings: Of the job stress factors, work atmosphere, work autonomy and communication had a negative 
effect on turnover intention with a statistical significance, and job insecurity and work creativity had a 
positive effect. This showed that the level of turnover intention was low among those working in a positive 
atmosphere, but it grew and became firmer as the work atmosphere deteriorated. As for the new finding that 
turnover intention grew with higher work creativity, it was deemed a characteristic of the organizational 
culture of medical institutions. The results of analyzing the moderating effects of service period showed 
that it had a positive effect between job insecurity and turnover intention and a negative effect between 
communication and turnover intention. However, the moderating effects on work atmosphere, work 
autonomy, and work creativity were found to be statistically insignificant.

Improvements/Applications: It is advised that the job stress factors and employee service period be taken 
into account when attempting to reduce employee turnovers and increase the service period.
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communication, service period
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IntRoDuCtIon 

Workers today face difficulties performing their jobs 
due to a wide range of problems arising from intense 
global competition. Among various stress factors within 

the workplace, the major risk factors have been identified 
to be job-related such as conflicts in interpersonal 
relationships that arise during job performance, work 
overload, lack of autonomy (i.e. the authority to make 
decisions), ambiguity of roles, inadequate compensation, 
and unreasonably authoritative work culture11 .

The high employee turnover rates at medical 
institutions, in particular, are known to exert a number 
of negative impacts such as deterioration of the quality 
of medical services, burden imposed on the management 
of the medical institution, and increased workload 
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and working hours for the remaining staff. When the 
employee turnover rate exceeds the appropriate level, 
it has an adverse impact on the overall efficiency and 
productivity of the organization, rendering it difficult to 
provide high-quality medical services2 . 

Thus, in order to determine the employee turnover 
intentions for the purpose of lowering the turnover rate 
and ensuring efficient organization management, thereby 
enabling efficient operation of medical institutions, 
this study subdivided the job stress factors that affect 
employee turnover intentions to examine the factors that 
have an impact on turnover intentions and analyzed the 
interaction effects of employee service period between 
the job stress factors and turnover intention. 

The purpose of this study was to analyze which 
job stress factors present at medical institutions have 
an impact on employee turnover intentions and present 
the issues with human resource management (HRM) at 
medical institutions in the current health and medical 
care system, in addition to analyzing the interaction 
effects of employee service period to propose a direction 
for personnel management to induce long-term service 
among medical professionals. 

Furthermore, the aim was to lay the groundwork for 
more efficient and advanced HRM and excellent health 
and medical care services by preparing the measures for 
reducing job stress by identifying the job stress factors to 
which the employees of medical institutions are exposed.

LIteRAtuRe ReVIeW

Job Stress

Job stress is a concept that emerged when research 
on stress at the organization level began in the 1970s. It 
refers to all types of stress related to job performance and 
thus may be more specific and limited compared to the 
general concept of stress. Job stress has been defined as 
negative emotional, cognitive, behavioral and physical 
reactions of individuals that occur in response to their 
jobs due to the chasm between the expectations and 
demands of organization members and the organizational 
environment3 . 

Medical institutions are technologically intensive 
and complex organization systems that must make 
advanced medical judgments and apply a wide range 
of specialized technologies to treat illnesses. The main 

duty of workers at medical institutions is to provide 
medical services with various needs, and to this end, 
they need to collaborate with individuals from different 
professional backgrounds. This is why the types of stress 
they experience differ from those reported at general 
companies, and experience a relatively high level of job 
stress. 

Many of the tasks performed at medical institutions 
involve emergency situations and cannot be delayed. 
Also, in the case of medical care services, a number of 
activities are combined into a single type of service, and 
this makes it difficult to clearly designate the specific 
scope of the task and responsibility for the persons 
involved. Such fusion of multiple tasks creates challenges 
in standardization and automation of the services, as the 
quality and quantity of the related tasks are distributed in 
diverse ways depending on the situation, and this is why 
such services are labor-intensive. Even when it comes to 
the command system, there is a characteristic of mutual 
dependence, with various professionals assuming 
different roles to achieve the same objective, and this 
results in a dual governance system compromised of 
expert and general management. Accordingly, it is 
relatively difficult to form an organization with a vertical 
structure based on a single governance system.

Turnover Intention

Employee turnover means an employee voluntarily 
leaving the organization with which he or she was 
affiliated. In other words, it means an employee quitting 
his or her current job to transfer to a different organization 
or job, and it is one aspect of movement of organization 
members4 . Turnover intention is the voluntary intention 
of an organization member to leave the organization 
due to a certain influence. While turnover and turnover 
intention cannot be viewed as identical, there is a high 
likelihood that turnover intention will lead to an actual 
turnover, and thus turnover intention is highly important 
in HRM. 

Studies on turnover intention have mainly focused 
on organizational situation or job-related factors. 
Some of these studies have been reported that job-
related satisfaction has a significant impact on turnover 
intention5 , that job-related factors and factors related to 
the relationships with other organization members are 
major antecedents that affect turnover intention6 , and 
that there is a positive correlation between the conflicts 
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within the organization and the turnover intentions of the 
organization members7 .

Relationship between Job Stress and Turnover 
Intention

In a study that examined the impact of job stress and 
satisfaction on the turnover intentions of ward nurses8 , 
it was reported that job stress affected job satisfaction 
and that there is a need to create a certain workplace 
atmosphere and formulate strategies to eliminate the 
factors that have a negative effect on job satisfaction and 
turnover intention. Another study reported a positive 
correlation between turnover intention and job stress by 
determining that the turnover intention increased with 
high job stress9 , and it has also been found that high 
levels of employee autonomy and job satisfaction and a 
low level of job stress reduced the turnover intention10,11 

. Based on the findings of the above studies, the 
following hypotheses were set up in order to identify the 
relationship between job stress and turnover intention.

  H1. Job stress will affect turnover intention. 

  H1-1. Work atmosphere will affect turnover 
intention. 

  H1-2. Job insecurity will affect turnover intention. 

  H1-3. Work autonomy will affect turnover intention. 

  H1-4. Work creativity will affect turnover intention. 

  H1-5. Communication will affect turnover 
intention.

Service Period

Service period is a period of time an individual 
works with a certain organization, thereby adapting 
to and becoming integrated into the organization12 . A 
study on the factors influencing the service period have 
shown that high levels of wages, future potential and 
employment stability are associated with low levels 
of turnover intention and have a positive effect on the 
service period13 , while another study has shown that the 
variables related to job competencies have a negative 
effect on the service period14 .

In addition, service period is a variable that affects 
the individual behaviors of organization members, along 
with environmental factors, and there has been research 
on its moderating effect15 . One study has shown that 

the perceived career plateau has a negative effect on 
turnover intention when the service period is short. On 
the other hand, there has also been a study reporting that 
the longer the service period, the stronger the effect that 
a career plateau has on turnover intention16  As such, the 
effects of the service period on the outcome variables 
and the moderating effects thereof have been found to 
vary across various studies. Based on the prior studies 
mentioned above, the following hypotheses were set 
up to identify the effects of the service period in the 
interaction between job stress and turnover intention. 

   H2. Service period will have a moderating effect 
between job stress and turnover intention. 

   H2-1. Service period will have a moderating effect 
between work atmosphere and turnover intention. 

   H2-2. Service period will have a moderating effect 
between job insecurity and turnover intention. 

   H2-3. Service period will have a moderating effect 
between work autonomy and turnover intention. 

   H2-4. Service period will have a moderating effect 
between work creativity and turnover intention. 

   H2-5. Service period will have a moderating effect 
between communication and turnover intention.

MAteRIALs AnD MetHoDs

Research Model

In order to identify the causal relationship between 
job stress and turnover intentions of medical institution 
workers and analyze the effects of the service period 
in the interaction between the job stress factors and 
turnover intention, a research model was set up, as 
shown in [fig. 1].

fig. 1 Research Model
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Research Method 

For research samples, a total of 300 copies of the 
questionnaire were sent to the clerical, technical and 
nursing employees of national, university and private 
hospitals in 2017, and 283 copies were retrieved 
thereafter. A total of 18 copies were excluded for reasons 
for non-response or incomplete responses, and 265 copies 
were used in the analysis. As for the method of analysis, 
a statistical program (SPSS 21.0) was used to perform 
reliability and validity analyses, and a hierarchical 
regression analysis was carried out to analyze the causal 
relationship between the variables and the interaction 
effects of the moderating variable. 

In order to assess the job stress factors, which 
were the independent variables in this study, the short 
form of Korean Occupational Stress Scale (KOSS-SF) 
developed by the Korea Occupational Safety and Health 
Agency was used. There were a total of 28 questions in 
7 areas related to job stress, which were work demand, 
work autonomy, interpersonal conflicts, organizational 
system, job insecurity, inadequate compensation and 
organization culture. As for the questions regarding 
turnover intention, which was the dependent variable, 
there were 4 questions that were formulated by 
reconstructing the measurement items used by Michaels 
and Spector (1982)17  . Service period was used as the 
moderating variable to verify the interaction effects.

ResuLts AnD DIsCussIon

Descriptive Statistics Analysis

As for the characteristics of the samples collected 
for this study, there was an even distribution in terms of 
types of facilities where the respondents worked, with 
78 workers from private hospitals (29.4%), 93 workers 
from university hospitals (35.1%) and 94 workers 
from national hospitals (35.54%). As for gender, there 

were 185 female respondents (69.8%) and 80 male 
respondents (30.2%), which reflects the characteristic 
of medical institutions in that there are more female 
workers than their male counterparts. As for the age 
groups, most of the respondents were between the ages 
of 26 and 30 (74 respondents, 27.9%), followed by those 
aged 41 and older (61 respondents, 23.08%), those aged 
between 31 and 35 (50 respondents, 18.9%), those aged 
between 36 and 40 (42 respondents, 15.8%), and those 
aged 25 and younger (38 respondents, 14.3%). As such, 
the respondents were from various age groups, ranging 
from the 20s to 40s. Most of the respondents were nurses 
(133 respondents, 50.9%), followed by clerical staff (80 
respondents, 30.3%) and technical staff (52 respondents, 
18.8%). Also, 135 respondents (50.9%) had prior 
turnover experience. The average service period was 7 
years and 4 months for national hospitals, 12 years and 
7 months for university hospitals, and 2 years and 6 
months for private hospitals. The average service period, 
taking into account all of the samples, was 7.9 years.

Validity and Reliability Analyses

Factor analysis was conducted to analyze the validity 
of the constructs. Principle component analysis was 
carried out for an exploratory factor analysis, varimax 
was performed for factor rotation, and factor extraction 
was performed, based on the number of factors with 
eigenvalue of at least 1. Items with communality of 0.4 
or lower were excluded from the factor analysis. The 
reliability of the variables selected through the factor 
analysis were analyzed, and those with Crombach’s α of 
0.5 or lower were excluded from the analysis. 

As a result of the factor analysis, five factors with 
eigenvalue of at least 1.0 were derived, as shown in 
[Table 1]. Communality was over 0.4 for all 13 items, 
making them suitable. Cronbach’s α values of the 
selected variables all exceeded 0.5 and were thus deemed 
appropriate.

table 1: Validity and Reliability Analyses of Job stress

Item

Components

Communality
Work 

atmosphere
Job 

insecurity
Work 

autonomy
Work 

creativity Communication

Job stress 26 .787 .119 .131 -.039 .079 .659

Job stress 11 .713 .055 .013 .149 .053 .537
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Job stress 28 .712 .212 -.108 -.010 .194 .601

Job stress 25 .647 .203 .391 -.152 .089 .644

Job stress 13 -.032 .825 .160 -.070 .286 .794

Job stress 14 .337 .755 -.004 .020 .071 .689

Job stress 16 .316 .626 .057 .178 -.305 .620

Job stress 08 .084 .083 .871 .032 .043 .776

Job stress 07 .054 .047 .768 .274 .154 .693

Job stress 06 .142 .066 .073 .863 -.041 .776

Job stress 05 -.134 -.022 .168 .751 .217 .658

Job stress 19 .107 .017 .120 .028 .873 .789

Job stress 20 .346 .174 .099 .224 .647 .629

Eigenvalue 3.611 1.81 1.219 1.153 1.072

% variance 27.775 13.924 9.374 8.866 8.248

% cumulative 27.775 41.699 51.073 59.940 68.188

Cronbach’s α 0.750 0.655 0.662 0.620 0.598

Correlation Analysis

The results of a correlation analysis conducted on 
the variables used in this study are shown in [Table 2]. 
The positive correlations between turnover intention, 
the dependent variable, and the job stress factors, i.e. 
work atmosphere, job insecurity, work autonomy and 

Cont.. table 1: Validity and Reliability Analyses of Job stress

communication, were found to be significant at 0.625 
(p < 0.01), 0.416 (p < 0.01), 0.259 (p < 0.01), 0.318 
(p < 0.01). The correlation between turnover intention 
and work creativity, however, was not found to be 
statistically significant. The correlations between the 
independent variables were found to be statistically 
significant at over 0.3. 

table 2: Correlation Analysis

turnover 
intention

Work 
atmosphere Job insecurity Work autonomy Work creativity Communication

Turnover 
intention 1

Work 
atmosphere 0.625*** 1

Job stability 0.416*** 0.450*** 1

Work autonomy 0.259*** 0.222*** 0.193*** 1

Work creativity -.026 .051 .085* .282*** 1

Communication 0.318*** 0.370*** 0.221*** 0.284*** 0.215*** 1

Note) * : p<0.10, ** : p<0.05, *** : p<0.01
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Hypothesis Testing

Testing the Hypotheses on the Relationship between 
Job Stress and Turnover Intention

The five sub-factors of job stress, which were 
work atmosphere, job insecurity, work autonomy, work 
creativity, and communication, were designated as 
independent variables according to the research model, 
and a regression analysis was performed to analyze the 
causal relationship between these independent variables 
and the dependent variable, i.e. turnover intention. The 
interaction effects of the service period, which was 
the moderating variable, were analyzed, as shown in  
[Table 3].

Causal Relationship between Job Stress and 
Turnover Intention

The results of analyzing the causal relationship 

between job stress and turnover intention, and the 
regression model showed a F value of 34.072 at p = 
0.000, as shown in Mode 2 of [Table 3]. R² = 0.481 
for the regression equation, indicating an explanatory 
power of 48.1%, and it was shown that the job stress 
factors, i.e. job stress, work insecurity, work autonomy, 
work creativity, communication had significant effects 
on turnover intention (p < 0.05). In addition, since all of 
the VIF values did not exceed 10, there appeared to be 
no problems concerning multi-collinearity. 

These results indicated that the factors of job 
stress, i.e. work atmosphere, job insecurity, work 
autonomy and communication, had a negative effect 
on turnover intention, whereas work creativity had a 
positive effect. As such, the results of hypothesis testing 
showed statistical significance and support for all of the 
hypotheses: H1-1, H1-2, H1-3, H1-4 and H1-5.

table 3: Results of Regression Analysis

Dependent variable          (turnover 
intention) Mode 1 Mode 2 Mode 3 Mode 4 VIF

Control variable

(Constant) 2.794 2.694 2.334 2.370

Sex .228** .140* .190** .211*** 1.525

Age -.185** -.096*** -.001 -.017 3.970

Independent 
variable

Work atmosphere (A) -.498*** -.469*** -.445*** 1.917

Job insecurity (B) .218*** .199*** .202*** 1.401

Work autonomy (C) -.124** -.139*** -.131** 1.269

Work creativity (D) .164*** .180*** .162*** 1.270

Communication (E) -.120** -.135** -.128** 1.266

Moderating 
variable

Service period
(C1) .022*** .019** 3.663

Interaction

A * C1 .008 1.893

B * C1 .025*** 1.599

C * C1 .006 1.239

D * C1 -.008 1.405

E * C1 -.018** 1.430

R² 0.216** 0.481** 0.497** 0.523**

F
(p-value)

36,131***
(0.000)

34.072***
(0.000)

31.604***
(0.000)

21.165***
(0.000)

Note) * : p<0.10, ** : p<0.05, *** : p<0.01
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Interaction Effects of Service Period 

The results of analyzing the effects of service period, 
which was the moderating variable, showed that the F 
value of the regression model was 31.604 at p = 0.000 as 
shown in Mode 3 of [Table 3] and that the explanatory 
power was 49.7% with R² = .497(p < 0.05) in relation 
to the regression equation. The results of the regression 
analysis showed that service period had statistical 
significance as a moderating variable between job stress 
and turnover intention. 

A hierarchical regression analysis was performed to 
verify the interaction effects of service period between 
job stress and turnover intention. The results showed 
that the F value of the regression model was 21.165 at 
p = 0.000, as shown in Mode 4 of [Table 3], and the 
explanatory power was very high at 52.3%, with R² = 
.523(p < 0.05). It was found that service period had a 
positive effect on turnover intention, and the results of 
a hierarchical regression analysis, carried out to analyze 
the interaction effects of service period, showed a 

positive impact of the interaction effect of service period 
between job insecurity and turnover intention. Thus, the 
hypothesis that “Service period will have a moderating 
effect between job insecurity and turnover intention (H2-
2)” was accepted. Also, the analysis showed a negative 
effect of the interaction effect of service period between 
communication and turnover intention, and thus the 
hypothesis that “Service period will have a moderating 
effect between communication and turnover intention 
(H2-5)” was accepted.  

The interaction effects of service period between 
work atmosphere, work autonomy, and work creativity 
and turnover intention were not statistically significant, 
and thus the hypotheses, H2-1, H2-3 and H2-4, were 
rejected.

Results of Hypothesis Testing

The results of testing the hypotheses on the effects 
of job stress on turnover intention are shown in [Table 
4].

table 4: Results of Hypothesis testing

Hypothesis statement Result

H1 Job stress will affect turnover intention. Accepted

H1-1 Work atmosphere will affect turnover intention. Accepted

H1-2 Job insecurity will affect turnover intention. Accepted

H1-3 Work autonomy will affect turnover intention. Accepted

H1-4 Work creativity will affect turnover intention. Accepted

H1-5 Communication will affect turnover intention. Accepted

H2 Service period will have a moderating effect between job stress and turnover 
intention. Partially accepted

H2-1 Service period will have a moderating effect between work atmosphere and 
turnover intention. Rejected

H2-2 Service period will have a moderating effect between job insecurity and turn-
over intention. Accepted

H2-3 Service period will have a moderating effect between work autonomy and 
turnover intention Rejected

H2-4 Service period will have a moderating effect between work creativity and 
turnover intention. Rejected

H2-5 Service period will have a moderating effect between communication and 
turnover intention. Accepted
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ConCLusIon

Summary of Results

The results of this study are as follows. 

First, job stress was found to have a significant effect 
on turnover intention (H1), and service period was found 
to have a partial interaction effect between job stress and 
turnover intention (H2). 

Second, the job stress factors that had a negative effect 
on turnover intention with statistical significance were 
work atmosphere, work autonomy and communication, 
whereas job insecurity and work creativity had a positive 
impact on turnover intention. 

This showed that the level of turnover intention 
was low among workers working in a positive work 
atmosphere, but the turnover intention grew and became 
firmer when workers felt a higher sense of job insecurity. 
As for the new finding that turnover intention grew with 
higher work creativity, it was deemed that this was due 
to the characteristics of the organizational culture of 
medical institutions. To explain, because lives are stake 
at medical institutions, confirmed and verified results 
are accepted rather than reflecting creative ideas in 
many cases, and there are strong tendencies to pursue 
continuous improvements than radical reforms. 

Third, the results of analyzing the interaction 
effects of service period showed that the moderating 
effect of service period had a positive impact between 
job insecurity and turnover intention (H2-2) and that 
the moderating effect had a negative effect between 
communication and turnover intention (H2-5). The 
moderating effects on work atmosphere, work autonomy, 
and work creativity were found to be statistically 
insignificant (H2-1, H2-3, and H2-4). 

It was deemed that increased job insecurity resulted 
in stronger turnover intention among long-term service 
workers than those who have worked for a short period 
of time. Also, when communication among workers was 
not smooth, workers who have worked for a short period 
of time have stronger turnover intentions than those who 
have worked for a long period of time.

Limitations

This was a cross-sectional study, where it is difficult 
to draw concrete conclusions when interpreting the 

relationships between the variables examined. There 
were also limitations in relation to the number of samples 
collected due to the research period and conditions. As 
such, there is a need to make improvements in relation 
to the following issues in case of performing follow-up 
research. 

First, it was difficult to generalize the results of 
this study to the entire population of medical institution 
workers as the survey was carried out at hospitals within 
a select region. 

Second, the job characteristics and job difficulty 
level unique to the medical institution workers among 
other factors could not be taken into consideration 
as standardized survey questions for job stress 
measurement were used. The job classification was also 
simplified, making it challenging to determine the job 
characteristics.
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Background/objectives: The purpose of the research was explained to subjects, and those who agreed on 
the research were made to participate in the program. 

Methods/statistical analysis: The collected data was analyzed using SPSS 21.0 K Windows and the detailed 
analysis methods are as follows. The general characteristics of the study participants and the number of bad 
breath measurements for each episode were performed in frequency analysis. For general characteristics and 
halitosis symptoms, the symptoms of halitosis were associated with the T-test and ANOVA. 

Findings: This study was conducted targeting 181 subjects participating in ‘Dental Hygiene Care Program’ 
held in the department of dental hygiene at D University located in Busan, from March to December 2016. 
Then, the subjects’ oral hygiene state, halitosis, and halitosis subjective symptom were examined. As a result 
of analyzing the effects of oral hygiene state on halitosis subjective symptom, halitosis and scaling had 
significant effects on halitosis awareness, and sinus infection had significant effects on halitosis subjective 
symptom. According to the study results, halitosis measurement values gradually decreased after dental 
hygiene care, and especially professionals and office workers had halitosis subjective symptom.

Improvements/Applications: Only the data was used during dental hygiene procedures to determine the 
connection between the subject’s oral hygiene condition, the measurement of halitosis, and symptoms of 
halitosis. 
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IntRoDuCtIon

As our society has rapidly changed and developed, 
people make complex and various human relations, and 
thus halitosis is coming to the fore as a common problem 
greatly influencing modern people’s social life1. People 
who have halitosis experience difficulties in social life, 

can hardly gain confidence in personal relations, and thus 
cannot live as healthy members of society2. Halitosis that 
can be commonly seen around has become a problem 
significantly affecting social life and mental health3,4. 
Halitosis deteriorates not only confidence due to mental, 
social, and psychological anxieties but also oral health. 
Halitosis is malodor produced from inside the mouth 
or adjacent organs owing to various physiological or 
pathological causes, which gives unpleasant feelings 
to self and others5. Fear of halitosis is the case that, 
although halitosis is not so severe, the one who has it is 
worried about it seriously complaining of it6,7.
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The cause of halitosis can be divided into mental 
cause, psychological cause, intra-oral cause, and 
psychological cause, and it was determined that intra-
oral cause is the biggest cause for halitosis. In most 
cases, halitosis results from intra-oral decomposition of 
host components and food remnants by germs, and some 
report that over 85% of the cases have intra-oral cause8. 
Intra-oral cause includes coated tongue, periodontal 
disease, unsanitary oral hygiene state, food remnants, 
inappropriate prosthetic appliance, unsanitary dentures, 
and oral carcinoma. In order to treat halitosis, it is 
needed to remove the cause, and to remove intra-oral 
cause first, it is necessary to maintain good oral hygiene 
state, perform periodontal treatment and care, and 
educate patients on proper tooth brushing and tongue 
brushing9. This preventive dental hygiene practice 
should be implemented by professionals through dental 
hygiene care.

Dental hygiene care consists of the stage of dental 
hygiene assessment to systematically collect and 
document data related to subjects’ oral health, general 
health, and requirements, the stage of dental hygiene 
diagnosis to examine their current state and potential 
oral health problems and specify their needs, and the 
stage of dental hygiene planning to set up final goals 
meeting subjects’ needs, expectations, and values based 
on the current health state10. Additionally, there is the 
stage of dental hygiene implementation to thoroughly 
perform dental hygiene planning established to secure 
the optimum state of oral health, and the stage of 
dental hygiene evaluation to review and record the 
results of dental hygiene care11. Through this dental 
hygiene care, this study tried to grasp subjects’ needs 
in general, continuously conduct assessment, planning, 
implementation, and evaluation12, provides oral health 
promotion service to remove the cause of halitosis and 
maintain oral hygiene, and thereby raise dental hygiene 
care participants’ satisfaction.

The purpose of this study was to measure oral 
hygiene state and halitosis of the subjects of dental 
hygiene care, and then to examine the relations between 
halitosis awareness and halitosis subjective symptom. 
This study is expected to be used as baseline data to 
grasp the cause of halitosis, show the method to control 
halitosis, and raise the ability of oral hygiene care.

MAteRIALs AnD MetHoD

study subjects 

This study was conducted targeting 181 subjects 
participating in ‘Dental Hygiene Care Program’ held in 
the department of dental hygiene at D University located 
in Busan, from March to December 2016. The purpose 
of the research was explained to subjects, and those who 
agreed on the research were made to participate in the 
program. Then, the subjects’ oral hygiene state, halitosis, 
and halitosis subjective symptom were examined. In this 
program, dental examination was performed first and 
then oral health state was evaluated. Examination items 
were tartar detection, measurement of periodontal pocket 
depth, gingival bleeding test, O’leary test, salivary flow 
test, and measurement of halitosis. The subjects were 
made to visit the hospital and participate in the program 
for 4 weeks. After 4 weeks, the intra-oral and extra-oral 
factors were examined, and then final evaluation was 
performed through interviews and discussions on the 
results of the program.

stAtIstICAL AnALYsIs 

Collected data was analyzed using SPSS 21.0 K 
Windows, and specific analysis methods were as follows. 
Frequency analysis was conducted for the subjects’ 
general characteristics and halitosis measurement 
values. T-test and ANOVA were conducted for halitosis 
awareness and halitosis subjective symptom depending 
on their general characteristics and experiential 
symptom, and correlation analysis was conducted for 
the relations between oral management habit (scaling, 
tongue cleaning), salivary flow, O’Leary, and halitosis 
measurement values. 

ResuLts AnD DIsCussIon

subjects’ general characteristics

Of 181 subjects, 77 (42.5%) were males and 104 
(57.5%) were females. 89 (49.2%) were aged in 20~24, 
60 (33.1%) were over 40, 21 (11.6%) were under 20, and 
1 (0.6%) was 30~39. As for academic background, 103 
(55.9%) were high school graduates, 43 (23.8%) were 
university graduates, and 35 (19.3%) were graduate 
school graduates. As for occupation, 100 (55.2%) were 
professionals, 26 (14.4%) had others, 20 (11.0%) were 
office workers, 19 (10.5%) were laborers, and 16 (8.8%) 
were students in table 1.
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table 1. subjects’ general characteristics

Variable n %

Sex
Male
Female

 77
104

42.5
57.5

Age

Under 20 years
20 to 24 years
25 to 29 years
30 to 39 years
40 years and older

21
89
10
 1
60

11.6
49.2
 5.5
 0.6
33.1

Level of education
High school graduation 
University graduation 
Graduate school graduation

103
 43
 35

55.9
23.8
19.3

Occupation

Professionals
Labors
Office Workers
Students
Others

100
 20
 19
 16
 26

55.2
11.0
10.5
 8.8
14.4

total 181 100.0

Results of halitosis measurement

As shown in Table 2, as a result of measuring the 
subjects’ halitosis by session, at the first session, although 
114 (63.0%) had 0~50 in halitosis measurement values, 
only 9 (5.0%) had over 91. At the second session, 114 

(53.6%) had 0~50, and 9 (3.3%) had over 91. At the 
third session, 114 (65.2%) had 0~50, and 9 (3.3%) had 
over 91. As there were no huge differences in halitosis 
measurement values by session, the data of halitosis 
could be considered to be objective in table 2.

table 2. Measures of oral malodor gas

Variable n The first session the second session the third session

0~50
51~70
71~90
Over 91

114
 39
 19
  9

63.0
21.5
10.5
 5.0

53.6
25.4
17.7
 3.3

65.2
21.0
10.5
 3.3

total 181 100.0 100.0 100.0

Halitosis awareness and halitosis subjective 
symptom

As for halitosis subjective symptom, 84 (46.4%) 
said ‘Always’. For the question of perceiving halitosis 
right after waking up in the morning, 102 (56.4%) said 
‘Sometimes’, and for the question of perceiving halitosis 
in daily life, 88 (48.6%) said ‘Sometimes’. For the 

question of the time of the severest halitosis during the 
day, 104 (57.5%) said ‘Right after waking up’, which 
was the most. In addition, 138 (76.3%) responded that 
they did not care about others’ behaviors caused by 
halitosis, and 136 (75.1%) responded that they had no 
problems related to halitosis, indicating that most of 
the subjects were not so uncomfortable about halitosis 
subjective symptom in table 3.
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table 3. Halitosis awareness and halitosis subjective symptom

Variable n %

Halitosis awareness

Know it themselves
Someone else pointed it out
Through medical treatment

Others

 78
 25
  6
 72

43.1
13.8
 3.3
39.8

Halitosis 
subjective 
symptom

Halitosis subjective symptom
Just a little
Sometimes

Always

 19
 78
 84

10.5
43.1
46.4

Waking up in the morning
Just a little
Sometimes

Always

 19
102
 60

10.5
56.4
33.1

Daily life
Just a little
Sometimes

Always

 31
 88
 62

17.1
48.6
34.3

For the question of the time of the 
severest halitosis during the day *

Right after waking up
An empty belly

Tiredness
Thirst
Work

Talking
At morning

In the afternoon
All day
Others

104
 35
 21
 32
  8
  4
 11
  3
  3
 14

57.5
19.4
11.6
17.7
 4.4
 2.2
 6.1
 1.7
 1.7
 7.7

Others’ behaviors caused by halitosis
They did care

They did not care
Never thought

 43
138

-

23.8
76.3

-

Problems caused by halitosis

No problems
Are scared to talk with others

Be anxious if you are close to others
Others

136
  7
 12
 26

75.1
 3.9
 6.6
14.4

total 181 100

*allow duplicate responses

Halitosis awareness and halitosis subjective symptom 
depending on the subjects’ general characteristics

As a result of comparing halitosis awareness and 
halitosis subjective symptom depending on the subjects’ 
general characteristics, while halitosis awareness was 

not significant, halitosis subjective symptom turned out 
to be significant (P=0.001), with laborers showing 1.66, 
office workers 1.65, those with others 1.39, professionals 
1.26, and students 1.00 in table 4.
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table 4. Comparison of Halitosis awareness and halitosis subjective symptom according to general 
characteristics of subjects

Variable
n
M ± sD

Halitosis awareness Halitosis subjective 
symptom

t, F / (p) M ± sD t, F / (p)

Sex
Male
Female

 77
104

2.38±1.38
2.41±1.39

-0.177(.860)
1.35±0.72
1.36±0.62

-0.147(.883)

Age

Under 20 years
20 to 24 years
25 to 29 years
30 to 39 years
40 years and older

21
89
10
 1
60

1.95±1.36
1.36±1.38
1.90±1.20
4.00±0
2.67±1.37

1.826(.126)

1.29±0.64
1.27±0.65
1.40±0.70
2.00±0
1.50±0.68

1.393(.238)

Level of education
High school graduation 
University graduation 
Graduate school graduation

103
 43
 35

2.45±1.38
2.12±1.38
2.60±1.35

1.338(.265)
1.41±1.41
1.33±1.33
1.26±1.26

2.101(.125)

Occupation

Professionals
Office workers
Laborers
Students
Others

100
 20
 19
 16
 26

2.19±1.36
2.90±1.33
2.41±1.34
2.50±1.41
3.08±1.44

2.084(.085)

1.26±0.65
1.65±0.67
1.66±0.48
1.00±0.73
1.39±0.77

4.622(.001)

Relations between halitosis awareness and halitosis 
subjective symptom depending on the experience of 
halitosis awareness

As a result of analyzing the relations between 
halitosis awareness and halitosis subjective symptom 

depending on the experience of halitosis awareness, 
halitosis and scaling had significant effects on halitosis 
awareness (P=0.016, P=0.002), and sinus infection 
had significant effects on halitosis subjective symptom 
(P=0.043) in table 5.

table 5. Relationship between perception of Halitosis awareness Halitosis and subjective symptom 
according to experience symptoms

Variable n
M ± sD

Halitosis awareness Halitosis subjective symptom

t, F / (p) M ± sD t, F / (p)

Toothache Yes
No

 19
162

2.16±1.34
2.43±1.39 -0.799(.425) 1.16±0.76

1.38±0.65 -1.390(.164)

Cold sensitivity Yes
No

 63
118

2.27±1.37
2.45±1.39 -0.910(.364) 1.43±0.61

1.32±0.69 1.027(.306)

Gingiva bleeding Yes
No

 64
117

2.16±1.30
253±1.41 -1.750(.820) 1.41±0.58

1.33±0.71 0.704(.482)

Xerostomia Yes
No

 18
167

2.06±1.35
2.44±1.38 -1.109(.269) 1.50±0.62

1.34±0.67 0.947(.345)

Gingiva swelling Yes
No

 14
167

2.07±1.49
2.43±1.37 -0.920(.359) 1.36±0.63

1.36±0.67 -0.012(.991)
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Dysphagia Yes
No

 0
181

-
2.40±1.38 - -

1.36±0.67 -

Sinus infection Yes
No

 13
168

2.69±1.49
2.38±1.37 0.797(0.426) 1.00±0.71

1.39±0.66 -2.038(.043)

Halitosis Yes
No

 28
153

1.82±1.16
2.50±1.40 -2.434(.016) 1.25±0.59

1.38±0.68 -0.944(.347)

Regular scaling Yes
No

87
94

2.07±1.31
2.70±1.38 -3.157(.002) 1.33±0.66

1.38±0.67 -0.501(.617)

Correlation between preventive literacy and oral 
health knowledge according to the subjects’ oral health 
behaviors 

As a result of analyzing the correlations between oral 
management habit, salivary flow, O’leary, and halitosis, 
scaling had negative (-) correlations with O’leary index 
and halitosis. Tongue cleaning also had negative (-) 
correlations with O’leary and halitosis awareness, which 
indicates that better tongue cleaning leads to lower 
O’leary index and halitosis awareness in table 6.

In most cases, halitosis results from intra-oral 
decomposition of host components and food remnants 
by germs, and some report that over 85% of the cases 
have intra-oral cause. Intra-oral cause includes coated 
tongue, periodontal disease, unsanitary oral hygiene 
state, food remnants, inappropriate prosthetic appliance, 
unsanitary dentures, and oral carcinoma. Halitosis is 
produced when materials bearing unpleasant volatile 
odor come out of the mouth upon respiration. This 
study tried to divide dental hygiene care into the stage 
of dental hygiene assessment to systematically collect 
and document data related to subjects’ oral health, 
general health, and requirements, the stage of dental 
hygiene diagnosis to examine their current state and 
potential oral health problems and specify their needs, 
and the stage of dental hygiene planning to set up final 
goals meeting subjects’ needs, expectations, and values 
based on the current health state, and through this dental 
hygiene care, this study intended to grasp subjects’ needs 
in general, continuously conduct assessment, planning, 

Cont... table 5. Relationship between perception of Halitosis awareness Halitosis and subjective symptom 
according to experience symptoms

implementation, and evaluation, provide oral health 
promotion service to remove the cause of halitosis and 
maintain oral hygiene, and thereby raise dental hygiene 
care participants’ satisfaction.

In order to examine the relations between oral 
hygiene state, halitosis, and halitosis subjective 
symptom, halitosis was measured by session, and as a 
result, halitosis measurement values were found to be 
objective, and it turned out that the subjects mostly 
became aware of halitosis themselves, and that halitosis 
subjective symptom was most serious after waking up 
in the morning. However, they did not too care about 
other people’s behaviors caused by halitosis. As a result 
of analyzing the correlations between oral hygiene state 
and halitosis, halitosis was negatively (-) correlated with 
oral hygiene state. As a result of analyzing the effects 
of oral hygiene state on halitosis subjective symptom, 
halitosis and scaling had significant effects on halitosis 
awareness, and sinus infection had significant effects 
on halitosis subjective symptom. According to the 
study results, halitosis measurement values gradually 
decreased after dental hygiene care, and especially 
professionals and office workers had halitosis subjective 
symptom. In order to reduce halitosis that affects social 
life and mental health, it is necessary for dental hygienists 
not only to emphasize the importance of dental hygiene 
care but also to provide constant oral health education to 
help people raise their oral care ability themselves.
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table 6. Correlation between oral care habits, saliva, o’leary, Halitosis subjective symptom

Variable scaling tongue cleaning Salivary flow o’leary Halitosis 
awareness

Scaling 1

Tongue cleaning 0.003(.964) 1

Salivary flow 0.043(.569) 0.017(.820) 1

O’leary -0.025(.737) -0.123(.100) 0.004(.962) 1

Halitosis awareness -0.021(.777) -0.142(.057) 0.004(.963) 0.109(.144) 1

ConCLusIon

This study was conducted targeting 181 subjects 
participating in ‘Dental Hygiene Care Program’ held 
in the department of dental hygiene at D University 
located in Busan, from March to December 2016, and 
the subjects’ oral hygiene state, halitosis, and halitosis 
subjective symptom were examined. The study results 
can be summarized as below.

1. As for general characteristics, males and females 
accounted for 42.5% and 57.5%, respectively, and those 
aged in 20s took the largest proportion, 54.7%. As for 
academic background and occupation, high school 
graduates and professionals accounted for the largest 
proportions, 55.9% and 55.2%, respectively.

2. 43.1% of the subjects responded that they were 
aware of halitosis, and 57.5% responded that they felt 
halitosis the most right after waking up in the morning. 
In addition, 75.1% responded that halitosis subjective 
symptom caused no problems in their human relations.

3. General characteristics had no statistically 
significant effects on halitosis awareness, and only 
occupation had significant effects on halitosis subjective 
symptom (P=0.01).

4. Scaling had significant effects on halitosis 
awareness depending on the experience of halitosis 
awareness (P=0.01), and sinus infection had significant 
effects on halitosis subjective symptom depending on 
the experience of halitosis awareness (P=0.043).
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Background/objectives: The purpose of this study was to investigate oral health knowledge and preventive 
language literacy in 220 workers who work in some industries data were collected. 

Methods/statistical analysis: The collected data were analyzed, using SPSS for Windows Ver. 23.0, and 
the specific analysis method is as follows: Frequency analysis and descriptive statistics were conducted 
on the research subjects’ general characteristics and oral health behaviors, and t-test and ANOVA were 
conducted on prevention-related verbal understanding and oral health knowledge level according to oral 
health behaviors. Correlation analysis was conducted on the correlations among general characteristics, 
prevention-related literacy and oral health knowledge level.

Findings: Oral health behaviors were 62.3% who did not undergo regular checkups with regular checkups, 
but 63.6% were regularly scaled. 56.8% of the subjects did not have oral health education, and the 
understanding of dentistry and oral health education was 54.5%. 37.7% of them used terminology in the 
reason of difficulty in understanding dental treatment. The higher the oral health education and level of 
understanding of dentistry and oral health education the better the prevention literacy. Experience in regular 
check-ups and oral health education, and the higher the understanding of dental treatment and oral health 
education, the higher the knowledge of oral health.

Improvements/Applications: Through these results, it was noted that there were correlations among oral 
health behaviors, oral health knowledge level and prevention-related literacy. 

Keywords:  Oral Literacy, Preventive literacy, Oral health knowledge, Prevention-related Verbal Literacy, 
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IntRoDuCtIon

As of the end of August 2017, as the population over 
65 years old in the resident registration exceeded 14%, 
South Korea entered an “aged society” from an “aging 
society” 1. Treatment of diseases is, of course, important 

to create healthy and stable life and society, but before 
that, the prevention of diseases and the promotion of 
health accordingly are considered problems for which 
efforts should be made socially. In 2016, according to 
Health Insurance Review & Assessment Service, in the 
frequent morbidity occurring in the oral region of all 
diseases, gingivitis and periodontal disease took in the 
second place, and dental caries was in the sixth place2. 
Periodontal disease and dental caries can be prevented 
with individual efforts as much as they want, and if they 
do oral care behaviors as an effort to prevent morbidity, 
they can maintain healthy oral condition. With continued 
technological and industrial development, common 
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people’s information accessibility became easier, and a 
change in individual perceptions about oral health could 
be drawn along with their various information activities. 
However, it is difficult to change their perceptions only 
with the collection of information, and it is difficult to 
expect prevention for oral health care, so individual 
education by experts and consistent interest are required. 
It is necessary to prepare a condition in which they can 
perform their tasks by obligatorily including educational 
contents in medical treatment along with individual 
oral health care. In addition, as for behavioral changes, 
since the correct understanding of knowledge and 
terms in the specialized field affects their behaviors, 
the understanding about the literacy related to the 
prevention of oral diseases is also very important. Health 
literacy refers to “the ability to properly get, process 
and understand the basic health information and health 
services necessary for individuals to make a proper 
decision related to medical care” (Institute of Medicine 
[IOM], 2004) 3. Verbal oral health literacy refers to the 
minimal ability to read and understand texts necessary 
for oral health care behaviors in modern society so that 
people can maintain healthy oral condition and enjoy a 
comfortable life” 4.

 In a preceding study, adults had a low understanding 
about the terms related to dental health, so the ratio 
of those with a low verbal oral health literacy level 
tended to be high5. Preventive care is not achieved in 
their own oral health care, and their communication 
in the decision-making about treatment during dental 
treatment, so there is a limitation or difficulty in 
choosing the proper treatment, which, consequently, 
appears as dissatisfaction with the treatment, sometimes. 
The primary prevention in the management of oral 
diseases is a very important step, and in terms of care 
before treatment is absolutely necessary for oral health 
in a lifetime. This study collected data to understand 
the correlations among various information gathering 
activities, correct knowledge acquisition and prevention-
related verbal understanding level with industrial 

employees in the reality in which medical services shift 
from treatment to disease prevention or well care. .

MAteRIALs AnD MetHoD

Study Subjects 

This study conducted a survey on oral health 
knowledge, oral health behaviors and prevention-related 
verbal literacy with 220 industrial employees in D. City 
by the self-administered questionnaire method from May 
through August 2016, and the subjects participated in 
this study, understanding and agreeing with its purpose. 

Statistical Analysis 

The collected data were analyzed, using SPSS for 
Windows Ver 23.0, and the specific analysis method is 
as follows: Frequency analysis and descriptive statistics 
were conducted on the research subjects’ general 
characteristics and oral health behaviors, and t-test 
and ANOVA were conducted on prevention-related 
verbal understanding and oral health knowledge level 
according to oral health behaviors. Correlation analysis 
was conducted on the correlations among general 
characteristics, prevention-related literacy and oral 
health knowledge level. 

ResuLts AnD DIsCussIon

subjects’ general characteristics. 

Of the total 220 subjects, 112 (50.9%) were male 
while 108 (49.1%) were female. By age, 68 were 
under 25 (30.9%); 64, 26-35 years old (29.1%), 36-
45 years old (20.5%) over 46 (19.5%). By education 
level, 56 were high school graduates (25.5%), college 
graduates 148 (67.3%), and graduate school graduates 
16 (7.2%). By monthly income, 69 earned less than 2 
million won (31.4%), 201-3 million won (25.0%), 301-4 
million won (18.3%) and 401 million won (25.5%). Of 
all the subjects, 105 were married (47.5%) while 115, 
unmarried (52.3%) as shown in table 1. 

table 1. subjects’ general characteristics

Variable n %

Sex
Male

Female
112
108

50.9
49.1

Age

Under 25 years 
26 to 35 years 
36 to 45 years 

46 years and older

68
64
45
43

30.9
29.1
20.5
19.5



1346         Indian Journal of Public Health Research & Development, September 2018, Vol. 9, No. 9     

Level of education
High school graduation 
University graduation 

Graduate school graduation

56
148
16

25.5
67.3
 7.2

Monthly household income

Less than 2 million won 
201 ~ 3 million won 
301 ~ 4 million Yuan 

More than 401 million won

69
55
40
56

31.4
25.0
18.2
25.5

Marital Status Married 
Single

105
115

47.7
52.3

total 220 100.0

The subjects’ oral health behaviors. 

As shown in Table 2, of the total 220 subjects, 112 
(50.9%) were male while 108 (49.1%) were female. 
By age, 68 were under 25 (30.9%); 64, 26-35 years 
old (29.1%); 45, 36-45 years old (20.5%); and 43, over 
46 (19.5%). By education level, 56 were high school 
graduates (25.5%); 148, college graduates (67.3%); and 
16, graduate school graduates (7.2%).Of the subjects’ 
oral health behaviors, 37.7% had a regular checkup, 
while 62.3% did not. There were more subjects who did 
not have regular checkup periodically than those who 

did. A little high proportion of the subjects (63.6%) 
got regular scaling, but 36.4% did not. 43.2% had 
experience of oral health education while 56.8% did 
not. 54.5% responded that they understood education 
contents in dentistry and oral health education while 
45.5% responded that they did not. As for the reasons 
for difficulties in understanding medical treatment 
during dental treatment, the responses were as follows: 
“There was insufficient explanation” (24.5%), “Dentists 
use professional terms” (37.7%), “The answers to the 
questions are incorrect” (20.0%) and others (17.7%)  
in table 2. 

Cont... table 1. subjects’ general characteristics

table 2. the subjects’ oral health behaviors 

Variable n %

Regular checkups presence
Yes
No

83
137

37.7
62.3

Regular scaling
Yes
No

140
80

63.6
36.4

Oral Health Education
Yes
No

95
125

43.2
56.8

Understanding of dentistry
and oral health education

Yes
No

120
100

  54.5
  45.5

Dental care causes difficulties in 
understanding

Lack of explanation 
Use terminology 

Clinician’s ambiguous answer 
Etc

54
83
44
39

24.5
37.7
20.0
17.7

Total   220 100.0

Correlations among general characteristics, 
preventive literacy and oral health knowledge

There were no correlations with preventive literacy 
according to the subjects’ general characteristics, such as 

sex, age, education level, average monthly income of the 
household and marital status, and the higher the average 
monthly income of the household in their general 
characteristics, the higher the oral health knowledge 
became, which was statistically significant (P=0.028). 
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For the effective control of individual oral diseases, first, 
it is necessary to accurately know the diseases and to 
have the proper ability to understand information about 
the treatment and prevention of the diseases6. It was 
reported that people with low health information literacy 
usually did not understand or remember advice from 
medical staff and were less likely to ask a medical team 

concerning health information7. It was noted that there 
was a correlation between verbal oral health literacy and 
oral health knowledge8. Noted that age and education 
level affected health literacy, and there was a correlation 
between economic level and health literacy9,10 in  
tab

table 3. Correlations among general characteristics, preventive literacy and oral health knowledge

Variable n
M ± sD

Preventive literacy oral health knowledge

t, F / (p) M ± sD t, F / (p)

Sex
Male

Female
112
108

20.39±2.79
20.75±3.54

-0.935
(.351)

7.41± 1..39
7.54± 1.47

-0.710
(.478)

Age

Under 25 years 
26 to 35 years 
36 to 45 years 

46 years and older

68
64
45
43

20.66±3.16
20.61±3.37
20.49±2.97
20.47±3.30

0.046
(.987)

7.54± 1.50
7.48± 1.38
7.18± 1.48
7.67± 1.34

0.978
(.404)

Level of edu-
cation

High school graduation 
University graduation 

Graduate school graduation

56
148
 16

19.89±3.34
20.84±3.16
20.44±2.83

1.833
(.162)

7.43± 1.51
7.53± 1.41
7.13± 1.41

0.630
(.534)

Monthly 
household 

income

Less than 2 million won 
201 ~ 3 million won 
301 ~ 4 million Yuan 

More than 401 million won

69
55
40
56

20.46±3.31
20.16±3.88
20.50±2.77
21.16±2.50

0.967
(.409)

7.43± 1.21
7.04± 1.72
7.78± 1.42
7.75± 1.30

3.100
(.028)

Marital Status
Married 
Single

105
115

20.36±3.31
20.77±3.09

-0.935
(.351)

7.38±1.44
7.57± 1.42

-0.953
(.341)

Correlation between preventive literacy and oral 
health knowledge according to the subjects’ oral health 
behaviors 

In the subjects who had experience of oral health 
education, one of the oral health behaviors, their 
preventive literacy was high, and the higher the dental 
treatment and the understanding of oral health education, 
the higher the preventive literacy, which was statistically 
significant. In the subjects who had a regular checkup, 
their oral health knowledge level was high, and in those 
who had experience of oral health education, the higher 

the dental treatment and the understanding of oral health 
education, the higher the oral health knowledge level, 
which was statistically significant (P=0.000, P=0.023). 
The group who had experience of oral health education 
had higher oral health knowledge than the group who 
did not and responded that they care for their oral health 
with the correct method10. In this study, in those who 
had experience of oral health education, the higher 
the understanding of dental treatment and oral health 
education, the higher the prevention-related literacy 
became. In those who had experience of a regular checkup 
and oral health education, the higher the understanding 
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of dental treatment and oral health education, the higher the oral health knowledge level became in table 4. 

table 4. Correlation between preventive literacy and oral health knowledge according to the subjects’ oral 
health behaviors

Variable
n

M ± 
sD

Preventive literacy oral health knowledge

t, F / (p) M ± sD t, F / (p)

Regular checkups 
presence

Yes
No

83
137

21.34±3.47
20.29±2.99

1.682
(.094)

7.76± 1.32
7.31± 1.47

2.294
(.023)

Regular scaling
Yes
No

140
80

20.84±3.17
20.11±3.20

1.622
(.106)

7.51± 1.39
7.43± 1.51

0.409
(.683)

Oral Health Education
Yes
No

95
125

21.68±2.50
19.73±3.41

4.713
(.000)

7.88± 1.27
7.17± 1.47

3.786
(.000)

Understanding of
dentistry and

oral health education

Yes
No

120
100

19.83±3.33
21.47±2.78

-3.927
(.000)

7.23±1.43
7.78±1.38

-2.911
(.004)

Dental care causes 
difficulties in 
understanding

Lack of explanation 
Use terminology 

Clinician’s ambiguous answer 
Etc

54
83
44
39

20.96±2.66
20.37±3.24
20.82±2.63
20.18±4.22

0.657
(.579)

7.59± 1.63
7.35± 1.33
7.59± 1.23
7.46± 1.59

0.428
(.733)

Correlations among the subjects’ oral health 
behaviors, prevention-related literacy and oral health 
knowledge level 

As a result of an analysis of the correlations among 
oral health behaviors, prevention-related literacy, oral 
health knowledge level, regular checkup, scaling, the 
understanding of the experience of oral health education, 
reasons for difficulties in understanding during 
treatment, there were significantly positive correlations 
(P=0.000, P=0.024), and there was a significantly 
negative correlation with oral health knowledge level 
(P=0.023). There was a significant negative correlation 
between the experience of oral health education and 
the understanding of oral health education (P=0.007), 
and there were statistically significant negative 
correlations among oral health education, preventive 
literacy and oral health knowledge level (P=0.000). 

There were significantly positive correlations among 
the understanding of oral health education, reasons for 
difficulties in understanding during dental treatment, 
preventive literacy and oral health knowledge level 
(P=0.000, P=0.004), Preventive literacy and oral health 
knowledge level were also statistically significant, 
showing a positive correlation (P=0.000) in table 5. The 
higher the understanding of oral health education, the 
higher the oral health knowledge level and prevention-
related literacy became, and the higher the oral health 
knowledge level, the higher the prevention-related 
literacy became. Through these results, it was noted that 
there were correlations among oral health behaviors, oral 
health knowledge level and prevention-related literacy. 
The result of a study that the higher the verbal oral health 
literacy, the more positive the oral health behaviors 
become and that there was a correlation supports this11.
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table 5. Correlations among the subjects’ oral health behaviors, prevention-related literacy and oral 
health knowledge level

Variable
Regular 

checkups 
presence

Regular 
scaling

oral Health 
education

understanding
of dentistry

and oral health
education

Dental care 
causes difficul-
ties in under-

standing

Preventive 
literacy

oral health 
knowledge

Regular checkups 
presence

1

Regular scaling
.393

(.001)
1

Oral Health Education
.249

(.001)
.068

(.318)
1

Understanding of den-
tistry and oral health ed-

ucation

.014
(.840)

-.007
(.919)

-.181
(.007)

1

Dental care causes diffi-
culties in understanding

.152
(.024)

.104
(.126)

-.050
(.458)

.240
(.001)

1

Preventive literacy
-.113
(.094)

-.109
(.106)

-.304
(.000)

.257
(.000)

0.057
(.402)

1

Oral health knowledge
-.154
(.023)

-.028
(.683)

-.248
(.001)

.193
(.004)

-.008
(.911)

.413
(.001)

1

ConCLusIon

This study investigated verbal literacy-related to 
oral health knowledge, oral health behaviors and disease 
prevention with 220 industrial employees in D. City 
from May through August 2016, and as a result, the 
following results were drawn.

There was no statistically significant result between 
the subjects’ general characteristics and preventive 
literacy, and the relationship between the general 
characteristics and oral health knowledge was significant 
only in the average monthly income of the household 
(P=0.028).

Prevention-related literacy according to oral health 
behaviors was statistically significant in “the experience 
of oral health education” and “dental treatment and the 
understanding of oral health education.” In the correlation 
between oral health behaviors and oral health knowledge 
level, “regular checkup”, “the experience of oral health 
education” and “dental treatment and the understanding 
of oral health education” (P=0.000, P=0.023).

As a result of an analysis of the correlations among 
oral health behaviors, prevention-related literacy and 
oral health knowledge level, there were correlations 
among “regular checkup”, “scaling”, “understanding 
of the experience of oral health education”, “reasons 
for difficulties in understanding during treatment” and 
“oral health knowledge level.” “The experience of oral 
health education” and “the understanding of oral health 
education” (P=0.007), while there were correlations 
among “oral health education”, “preventive literacy” 
and “oral health knowledge level” (P=0.000). “the 
understanding of oral health education” had correlations 
with “reasons for difficulties in understanding during 
dental treatment”, “preventive literacy” and “oral health 
knowledge level” (P=0.000, P=0.004).
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ABstRACt 

Background/objectives: The aim of the study was to confirm the relation of subjective periodontal 
symptoms to objective periodontal index by comparing personal periodontal evaluation and actual oral 
health. 

Methods/statistical analysis: The independent variables include demographic data, oral health behaviors, 
subjective perceptions, and experiences with treating a systematic or periodontal disease, and the dependent 
variables include subjective periodontal symptoms and CPI. Descriptive statistics were for each variable, 
cross-tabulation to check differences between variables, simple correlation analysis for the relation between 
subjective periodontal symptoms and CPI, and simple linear regression analysis to check effects of the 
independent variables on the dependent ones.

Findings: The high age group and the dental treatment group showed common symptoms, “food impaction” 
and “tooth mobility”. The lower age group, no recent treatment group (1year), no scaling group, and the no 
regular check-up group were all aware of “presence of calculus” inside the mouth. CPI was relatively high 
in the elder group. No scaling group recorded a relatively higher CPI than scaling group. CPI was relatively 
high among those who had hypertension or diabetes. The more negative perceptions they had of their tooth 
brushing, the lower their CPI was. CPI had positive(+) correlations with subjective periodontal statuses 
such as bleeding on tooth brushing, food impaction, gingival pain, tooth mobility, gingival swelling, and the 
degree of tooth malposition(p<.05, p<.01).

Improvements/Applications: Conclusively, there were many corresponding but not the same aspects 
between subjective symptoms and objective periodontal index, which necessitates an adequate oral health 
education. 

Keywords: Periodontal disease, Subjective perception, Subjective periodontal symptoms, Community 
Periodontal Index, Oral health behavior.
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IntRoDuCtIon

Periodontal disease is the second most frequent 
disease in the Statistics of Disease in 2014 published by 

Health Insurance Review & Assessment Service1. Recent 
studies have reported that periodontal disease is highly 
related to the systemic disease such as heart, lung, and 
kidney disease, more than the simple dental disease, so 
the preventative measures for periodontal disease have 
been emphasized more2,3,4. Moreover, the majority of the 
patients with the periodontal disease do not recognize 
symptoms at the onset of the disease and they tend 
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1352         Indian Journal of Public Health Research & Development, September 2018, Vol. 9, No. 9     

to feel the disease after it becomes a chronic disease. 
Consequently, it is hard to treat it and the expectation 
for convalescing is low5. In general, it is assumed that 
individual’s judgment on the occurrence and progress 
of oral disease will depend on the perception of oral 
health and personal experience. Actions for maintaining 
oral health can be considered as a dependent variable 
of the perception of oral health and the level of this 
perception can be changed by oral health education. 
Furthermore, more effective oral health care can be 
induced6. Subjective health perception is defined as 
showing personal perception about own overall health7. 
Dentist centered evaluation index is mainly used during 
the dentistry consultation so it is inadequate to evaluate 
the subjective symptoms of patients and the degree 
of patients’ satisfaction after treatment5. Objective 
evaluation about periodontal health is approached 
clinically and community periodontal index (CPI) 
provided by WHO is used 9. Currently, CPI is used for 
establishing or evaluating health policy by utilizing 
the oral examination survey10 of National Health and 
Nutrition Survey and the oral examination result record 
(periodontal examination items) of National Dental 
Health Survey in South Korea. Previous studies mainly 
focused on the relationship between dental caries and 
subjective oral symptom recognition and oral health 
recognition and subjective oral symptoms. Even a similar 
previous study 5 conducted a secondary data study based 
on National Dental Health Survey but the study did not 
correspond to the respondent of the survey and there is 
no study to investigate it in South Korea.

Therefore, the objective of this study to provide 
baseline data to confirm that subjective oral health index 
and oral health behavior could be used as objective oral 
health indices by verifying if these indices accurately 
reflected the objective oral health and evaluating 
the relationship between results after identifying the 
patients’ perception on subjective oral health and oral 
health behavior.

MAteRIALs AnD MetHoDs

Study Subjects 

This study employed a convenient sampling method 
from outpatients 20 years or older who came to a dental 
clinic located in Y city between Mar 21 and Sep 20, 2014 
(for six months), after being approved by Institutional 
Review Board of Ajou University Hospital (AJIRB-

SBR-SUR-14-016) on Mar 20, 2014. The subjects were 
divided into groups of the 20s, 30s, 40s, 50s, 60s, and 
70 and over and each group had at least 30 patients. The 
total study subjects were 215 people. The study only 
targeted patients who agreed to participate in the study 
voluntarily after hearing the objective and contents 
of the study before taking an examination in order to 
measure accurate objective periodontal index. The study 
excluded patients who extracted all target teeth, wore 
braces, were pregnant, or were foreigners from subjects. 

Study Methods 

Variables 

Age was classified into three groups (i.e. 20-39 
(youth), 40-59 (prime-age), and 60 or older (old age)) 
because it was considered more meaningful based on a 
previous study8.

Subjective Periodontal Status Confirmation 
(Questionnaire)

The questionnaire was composed of 33 questions 
including behavior related to oral care, subjective 
perception regarding own periodontal health and 
toothbrushing method, periodontal symptoms 
experienced within one year, periodontal treatment 
experience, tooth extraction experience due to periodontal 
disease, systemic disease experience, and general items. 
The items of the questionnaire were made by revising 
the survey of the previous study4 and ‘gum age index’ 
presented by the Korean Society of Periodontal Disease. 
A preliminary survey was conducted to 20 adults. When 
the subject was unable to answer questions, a surveyor 
read questions for the subject. The reliability of the 
questionnaire was considered reliable when Cronbach’s 
α was equal to or higher than 0.68.

Community Periodontal Index (CPI)

CPI was used to check periodontal status objectively. 
CPI can evaluate periodontal status by checking 
periodontal tissue through bleeding condition, the 
presence of tartar, and presence of the paradental cyst. 
For the convenience of examination, the maxillary right 
first and second molars, maxillary right central incision, 
maxillary left first and second molars, mandibular left 
first and second molars, mandibular left incision, and 
mandibular right first and second molars were examined 
and the score of each jaw section was determined by 
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them. Each tooth was divided into six parts (i.e., Buccal, 
Lingual each Mesial, Central, Distal of a tooth) and 
measured for each part. Teethridge and WHO probe 
(Ball Tip 0.5mm-3.5mm-5.5mm-8.5mm-11.5mm) were 
used for measurement and tooth to be extracted and the 
mobility over 3 were excluded from the study. In order 
to guarantee the maximum consistency, one examiner 
measured CPIs of all test subjects. 

CPI0, CPI1, CPI2, CPI3, and CPI4 presented healthy 
state, bleeding observed visually or by using periodontal 
probe after probing paradental cyst (bleeding tissue), 
detected plaque with showing all black part of periodontal 
probe (calcification periodontal tissue), paradental cyst 
depth = 4-5mm (superficial periodontal pocket forming 
periodontal tissue), and paradental cyst depth over 6mm 
(deep periodontal pocket forming periodontal tissue), 
respectively. X indicated that test teeth in each section 
were supposed to be extracted or already extracted. In 
this case, the section was completed closed and it was 
included in the adjacent section.

stAtIstICAL AnALYsIs 

Collected data were analyzed by using SPSS 18.0K 
(SPSS Inc., Chicago, IL, USA). Statistical significance 
was determined at p<0.05. Cronbach′s α was used to 
test the reliability of the scale used in the study. Factor 
analysis was conducted to verify the validity of each 
factor. Frequency analysis and descriptive statistics were 
used for general demographic data, oral health behavior, 
subjective perception regarding gum health and oral 
health, subjective periodontal symptoms, systemic 
disease and gum treatment experience, and objective 
periodontal index. Chi-square, which is a test to verify 
the relationship, was conducted to evaluate the difference 
between subjective periodontal symptoms and CPI. The 
relationship between subjective periodontal symptoms 
and CPI was tested by using simple correlation analysis. 
Simple linear regression analysis was conducted to 
evaluate the effects of general demographic data, 
oral health behavior, smoking experience, subjective 
perceptions, and systemic disease and gum treatment 
experience on subjective periodontal symptoms. 

ResuLts AnD DIsCussIon

The objective of this study was to evaluate that the 
subjective periodontal health of an outpatient could be 
a reasonable basis for periodontal health by comparing 
subjective periodontal status and factors affecting CPI 

for patients over 20 years. The results withdrawn from 
the study will be used for providing baseline data for 
developing oral health education data, which will help 
prevent periodontal disease of ordinary people and find 
disease in the early stage. A previous study5 used the 
number of existing permanent tooth as the periodontal 
measurement index. However, other studies10,11,12  more 
frequently used CPI and this study also used CPI as a 
measure of periodontal measurement index. South Korea 
has mainly used objective oral area indices such as 
DMFT index or CPITN in order to establish oral health 
policies. However, it is also important to understand the 
subjective oral health perception in order to establish 
oral health policy enhancing the health and quality of 
people13.

Gender and Age Distribution 

There were 115 female subjects (53.5%) and 100 
male subjects (46.5%). In the aspect of age group, 83 
patients (38.6%) were in the 40-59, 69 patients (32.1%) 
were in the 20-39, and 63 patients (29.3%) were in 60 
and older as shown in table 1. 

table 1. Distribution of sex and age

Variable n %

Sex
Male

Female
100
115

46.5
53.5

Age
20s to 30s
40s to 50s
Over 60s

 69
 83
 63

32.1
38.6
29.3

Total 215 100.0

Oral Health Related Behavior and Perception 

As shown in table 2, to the question of “Have you 
visited a dentist office within a year?”, 134 subjects 
(62.3%) said yes, which was relatively high. To the 
question of “Do you have a dental checkup regularly?”, 
149 subjects (69.3%) answered yes, which was the 
majority. To the question of “Have you received scaling 
within one year?”, 109 subjects (50.7%) said they had 
not. Sixty-three (29.3%) of respondents said that they 
received scaling regularly. To the question of “Do you 
use supplementary oral hygiene products (e.g., floss or 
interdental brush)”, 111 subjects (51.6%) responded 
that they used, which was slightly higher than people 
did not use. To the question of smoking, the majority 
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of respondents (70.3%) did not smoke. The results of 
table 2 showed that subjects more tended to perceive 
that their periodontal health is “not good (not entirely 
healthy, ill at ease)” (40.9%) than “good (in good 
healthy, very healthy)” (18.2%). The result was similar 
to the results of Korea Oral Health Public Health Service 
(2004) indicating that 43.7% perceived their periodontal 
health was unhealthy. However, even with this negative 

perception, only 30.7% of people had dental checkup 
regularly. It would necessary to raise awareness of 
dental visits for preventative purposes. To the questions 
of “Are you cleaning the all the corners of mouth?”, 
positive answers including “very agree + agree”  were 
72 subjects (33.5%), which was more than “disagree + 
very disagree”, 46 subjects (21.4%). 

table 2. Behaviours and subjective consciousness associated with oral health

Variable n %

Behaviours

A visit to the dentist within a year
Yes
No

134
 81

62.3
37.7

Regular dental examinations
Yes
No

 66
149

30.7
69.3

Scaling in recent 1 year
Yes
No

106
109

49.3
50.7

Regular scaling status
Yes
No

 63
152

29.3
70.7

Using oral hygiene supplementary goods
Yes
No

104
111

48.4
51.6

Smoking status
Smoking

Stop smoking
Non smoking

 36
 28
151

16.7
13.0
70.3

Subjective 
consciousness

Periodontal health

Not entirely healthy
 At ease
Ordinary

In good health
Very healthy

12
76
88
38
 1

5.6
35.3
40.9
17.7
  .5

Tooth brushing method

Very poor
Do wrong
Ordinary
Do well

Do very well

 4
42
97
67
 5

 1.9
19.5
45.1
31.2
 2.3

Total 215 100.0

Experiences of Periodontal Treatment and 
Systematic Disease 

One hundred seventy-five subjects (81.4%) answered 
that they did not receive periodontal treatment. The 
most common treatment area, when they were treated, 

was molar teeth (17 subjects (42.5%)). To the question 
of “Do you have cardiovascular disease?”. 32 subjects 
(14.9%) said yes and the majority of disease was high 
blood pressure (28 subjects (87.5%)). Eighteen subjects 
(8.4%) had experienced endocrine disease, which was 
less than subjects with cardiovascular disease. For 
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endocrine disease, diabetes was the most common (13 subjects (72.2%)) in table 3.

table 3. experiences of periodontal treatment and systemic disease

Variable n %

Periodontal treatment experience
Yes
No

40
175

18.6
81.4

periodontal treatment
site

Anterior teeth
Molar teeth

Anterior & molar
Do not Know

No answer

4
17
9
3
7

10
42.5
22.5
7.5
17.5

Cardiovascular Diseasea
Yes
No

32
183

14.9
85.1

Disease
Hypertension

Cardiac disorder
28
4

87.5
12.5

Endocrine Disease a
Yes
No

18
197

8.4
91.6

Disease
Thyroid disease

Diabetes
5
13

27.8
72.7

Total 215 100.0

a Respond only if respondents have periodontal 
treatment experience, cardiovascular disease, and 
endocrine system disease. 

General Tendency in Subjective Periodontal 
Symptoms  

In terms of a general tendency in subjective 
periodontal symptoms, the overall subjective periodontal 
symptom was 3.84 out of 9. “I often have food between 
teeth” was 0.8, which was experienced higher than other 
items. On the other hand, “A tooth is shaking” and “Teeth 
are being twisted” are 0.21 each, which was relatively 
low as shown in table 4.

table 4. General tendency in subjective periodontal symptoms

Variable Meana sD

Gingival bleeding during tooth brushing
Food impaction

Halitosis
Gingival pain

Tooth sensitivity
Tooth mobility

often gingival swelling
Calculus

tooth malposition

.29

.80

.35

.32

.69

.21

.30

.67

.21

.456

.404

.478

.468

.464

.411

.458

.470

.408

Total 3.84 2.003

aThe higher score, the higher the symptom experience 
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Factors Affecting Subjective Periodontal 
Symptoms and CPI Subjective Periodontal Symptoms 
and CPI by Age 

When subjective periodontal symptoms by age 
were evaluated, positive responses for “I often have 
food between teeth” and “A tooth is shaking” were 

significantly higher with older people (p<0.05). People 
under 50 more likely said yes to questions of “I have bad 
breath” and “I have tartar on teeth” (p<0.001). Younger 
subjects tended to have significantly more calcification 
periodontal tissue while older subjects had significantly 
more CPI3 (p<0.001) (table 5).

table 5. subjective periodontal symptoms in accordance to age

Variable 20s to 30s 40s to 50s over 60s total χ² (p*)

Subjective
periodontal
symptoms

Food impaction
Yes
No

47(68.1)
22(31.9)

69(83.1)
14(16.9)

55(87.3)
 8(12.7)

171(79.5)
 44(20.5)

8.522(.014)

Halitosis
Yes
No

30(43.5)
39(56.5)

36(43.4)
47(56.6)

 9(14.3)
54(85.7)

 75(34.9)
140(65.1)

16.645(.001)

Tooth mobility
Yes
No

 7(10.1)
62(89.9)

24(28.9)
59(71.1)

15(23.8)
48(76.2)

 46(21.4)
169(78.6)

8.202(.017)

Calculus
Yes
No

52(75.4)
17(24.6)

62(74.7)
21(25.3)

31(49.2)
32(50.8)

145(67.4)
 70(32.6)

13.503(.001)

CPI

CPI0
CPI1
CPI2
CPI3
CPI4

 9(13.0)
16(23.2)
41(59.4)
 3( 4.3)

-

-
 3( 3.6)
45(54.2)
31(37.3)
 4( 4.8)

-
 1( 1.6)
28(44.4)
30(47.6) 
 4( 6.3)

  9( 4.2)
 20( 9.3)
114(53.0)
 64(29.8)
  8( 3.7)

69.024(.001)

Total 69(100.0) 83(100.0) 63(100.0) 215(100.0)

*: by chi-square test

Subjective Periodontal Symptoms and CPI 
According to Scaling Experience within One Year

In the subjective periodontal symptoms and CPI 
by scaling experience, 75.2% of subjects experienced 
sensitive teeth in the group did not have recent scaling 
experience which was significantly higher than 62.3% 
of subjects experienced it in the group had recent scaling 
(p<0.05). In the case of “I have tartar in my mouth”, 
76.1% of the group without recent scaling experience 
gave a positive response, which was significantly higher 

than 58.5% of the group with recent scaling experience 
(p<0.01). Moreover, related to CPI, the group without 
recent scaling experience had 33.9% of CPI3, which 
was higher than 25.5% of the group with recent scaling 
experience. On the other hand, the group with recent 
scaling experience showed 7.5 and 13.2% of healthy 
state and bleeding tissue, respectively, which was 
significantly higher than 0.9 and 5.5%, respectively, 
of the group without recent scaling experience (p<.05)
(table 6).

table 6. subjective periodontal symptoms in according to scaling in recent 1 year

Variable
Yes
no

scaling recent 1 year 
total χ² (p*)

Subjective periodontal
Symptoms

Tooth 
sensitivity

Yes
No

66(62.3)
40(37.7)

82(75.2)
27(24.8)

148(68.8)
 67(31.2)

4.211(.040)

Calculus
Yes
No

62(58.5)
44(41.5)

83(76.1)
26(23.9)

145(67.4)
 70(32.6)

7.630(.006)
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CPI

CPI0
CPI1
CPI2
CPI3
CPI4

 8( 7.5)
14(13.2)
54(50.9)
27(25.5)
 3( 2.8)

 1(  .9)
 6( 5.5)
60(55.0)
37(33.9)
 5( 4.6)

  9( 4.2)
 20( 9.3)
114(53.0)
 64(29.8)
  8( 3.7)

10.983(.027)

Total 106(100.0) 109(100.0) 215(100.0)

*: by chi-square test

Subjective Periodontal Symptoms and CPI 
According to Oral Health Related Toothbrushing

In terms of subjective periodontal symptoms and 
CPI according to oral health related toothbrushing 
perception, subjects tended to answer that they had 
bad breath when they thought they did not think that 
they did not brush their teeth properly (p<.05). To the 
question of “I feel pain in my gum”, subjects responded 
that they felt pain in gum more frequently when they 
thought that they did not think they brushed their teeth 
properly (p<.001). Moreover, to the question of “Have 
you ever had sensitive teeth?” and “My gum is swollen 
often”, subjects felt symptom more frequently when 
did not think they brushed their teeth properly (p<.01). 
Furthermore, the results of the qui-square test between 
the subjective perception of the toothbrushing and 
CPI were noteworthy. The CPI of the group indicating 
“very poor” was CPI1 and that of the group indicating 

Cont... table 6. subjective periodontal symptoms in according to scaling in recent 1 year

“do very well” was CPI2. The perceptions and indices 
were different. It implied that adults did not receive 
toothbrushing education systematically and, even though 
they were educated, they had low treatment compliance 
to oral health education programs. Toothbrushing 
education should be more than knowledge transfer and it 
should change the toothbrushing behaviors practically14, 
motivate patients, and be required to systematic and 
repetitive hands-on education with considering the 
individual oral features and management abilities15. 

Therefore, an educator should approach it seriously 
during the oral health education including toothbrushing 
and the education should be effective in real life, not a 
mere formality education. Consequently, it is necessary 
to strive to change the perception, knowledge, and 
behaviors continuously even after completing the 
education.

table 7. subjective consciousness of tooth brushing affecting subjective periodontal symptoms and CPI

Variable
subjective Consciousness of tooth Brushing

Very 
poor

Do 
wrong

ordinary
Do 
well

Do very 
well total χ² (p*)

Subjective
periodontal
symptoms

Halitosis
Yes
No

2(50.0)
2(50.0)

20(47.6)
22(52.4)

38(39.2)
59(60.8)

14(20.9)
53(79.1)

1(20.0)
4(80.0)

 75(34.9)
140(65.1)

10.447(.034)

Gingival pain
Yes
No

4(100.0)
-

21(50.0)
21(50.0)

28(28.9)
69(71.1)

16(23.9)
51(76.1)

-
5(100.0)

 69(32.1)
146(67.9)

19.543(.001)

Tooth 
sensitivity

Yes
No

4(100.0)
-

34(81.0)
8(19.0)

72(74.2)
25(25.8)

36(53.7)
31(46.3)

2(40.0)
3(60.0)

148(68.8)
 67(31.2)

15.063(.005)

Often 
gingival 
swelling

Yes
No

3(75.0)
1(25.0)

18(42.9)
24(57.1)

31(32.0)
66(68.0)

12(17.9)
55(82.1)

-
5(100.0)

 64(29.8)
151(70.2)

14.204(.007)
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CPI

CPI0
CPI1
CPI2
CPI3
CPI4

-
50.0)

1(25.0)
1(25.0)

-

 3( 7.1)
-

25(59.5)
12(28.6)
 2( 4.8)

 4( 4.1)
16(16.5)
44(45.4)
28(28.9)
 5( 5.2)

 2( 3.0)
 2( 3.0)
41(61.2)
21(31.3)
 1( 1.5)

-
-

3(60.0)
2(40.0)

-

 9( 4.2)
20( 9.3)

114(53.0)
64(29.8)
 8( 3.7)

26.335(.049)

Total 4(100.0) 42(100.0) 97(100.0) 67(100.0) 5(100.0) 215(100.0)

*: by chi-square test

Factors Affecting Subjective Periodontal 
Symptoms and CPI 

The experience of visiting a dental office within 
a year (β=-.193, p<.01) and subjective gum health 
(β=-.341, p<.001) had negative effects on subjective 
periodontal symptoms. On the other hand, the experience 
of gum treatment (β=.139, p<.05) had positive effects on 
subjective periodontal symptoms. In other words, it was 
possible to predict that a visit to a dental office within a 
year would decrease subjective periodontal symptoms, 
belief on healthy gum would lower subjective periodontal 
symptoms, and gum treatment would increase subjective 

Cont... table 7. subjective consciousness of tooth brushing affecting subjective periodontal symptoms and 
CPI

periodontal symptoms. The order of importance was the 
subjective perception on gum health, a dental office visit 
within one year, and gum treatment experience (table 
8). 

Age (β=.413, p<.001) and smoking experience 
(β=.169, p<.01) had positive effects on CPI and, 
contrarily, scaling experience within one year (β=-.205, 
p<.001) had negative effects on it. In other words, it was 
possible to predict that older age and smoking experience 
would increase CPI and scaling experience within one 
year would decrease CPI. The order of importance was 
age, scaling experience within one year, and smoking 
experience (table 9).

table 8. Factors affecting subjective periodontal symptoms

Variable B se β t p
tolerance

Collinearity

VIF

Constant 7.967 .656 12.139 .001

Age -.259 .199 -.102 -1.304 .194 .553 1.808

Oral health
Behaviou

A visit to the dentist within a year -.796 .300 -.193 -2.653 .009 .635 1.576

Regular dental examinations -.196 .343 -.045 -.573 .568 .536 1.865

Scaling in recent 1 years .040 .314 .010 .128 .898 .545 1.836

Regular scaling status .212 .349 .048 .606 .545 .531 1.884

Using oral hygiene supplementary 
goods -.230 .264 -.057 -.872 .384 .774 1.292

Smoking status .540 .284 .124 1.905 .058 .799 1.252

Subjective
consciousness

Periodontal health -.818 .160 -.341 -5.121 .001 .758 1.319

Toothbrushing method -.305 .170 -.124 -1.797 .074 .709 1.410

Systemic disease
Periodontal disease

Periodontal treatment experience .715 .329 .139 2.171 .031 .817 1.223

Endocrine system risk .363 .471 .050 .770 .442 .788 1.268

Cardiovascular risk -.003 .374 -.001 -.009 .993 .756 1.322

F=6.961*** p<.001 R2=.328 Durbin-Watson=1.859
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table 9. Factors affecting CPI

Variable B se β t p
tolerance

Collinearity

VIF

Constant 1.419 .220 6.453 .001

Age .431 .071 .413 6.065 .001 .676 1.479

Oral health
behaviour

Scaling in recent 1 years -.336 .095 -.205 -3.549 .001 .937 1.068

Smoking status .302 .104 .169 2.911 .004 .930 1.075

Subjective consciousness Tooth brushing method -.045 .061 -.045 -.740 .460 .855 1.169

Systemic disease, 
Periodontal disease

Periodontal treatment 
experience .174 .123 .083 1.409 .160 .912 1.096

Endocrine system risk .194 .181 .066 1.076 .283 .837 1.194

Cardiovascular risk .279 .146 .121 1.905 .058 .773 1.294

F=14.135*** p<.001 R2=.354 Durbin-Watson=1.875

The results of this study revealed that variables 
related to the degree of perception that subjects had 
tartar in their mouth were the young age group, the 
group without a visit to a dental office within a year, the 
group without having scaling within one year, and the 
group without having a regular dental checkup. Among 
them, the group without scaling within one year had 
significantly higher CPI than the group with scaling 
within one year, which showed that subjective perception 
of symptoms and objective CPI agreed in “experience 
of scaling within one year” variable. The results of this 
study indicated that older group felt “food impaction” 
and “tooth mobility” symptoms more frequently and the 
younger group felt “calculus” more. It was inferred that 
older adults recognized tartar attachment less sensitively 
than other symptoms. Considering these results, the 
preventative scaling is not widely actively in South 
Korea due to lack of awareness16.

The periodontal disease is not only caused by factors 
in tooth and mouth and it is also affected by systemic 
disease, health condition, stress, and smoking2-4. In the 
study, 72.2% of patients with the endocrine disease 
had diabetes and 87.5% of patients with cardiovascular 
disease had high blood pressure. These symptoms were 
more common than other endocrine and cardiovascular 

disease. However, this study only targeted outpatients 
visited dentist offices so people with systemic disease 
limiting mobility could not visit. The results of chi-
square test showed that subjects with previous experience 
in cardiovascular disease or endocrine disease had high 
CPI3 and those without them showed high CPI2. In 
other words, the results implied that high blood pressure 
or diabetes would worsen periodontal disease. People 
with high blood pressure or diabetes would be likely to 
regulate smoking, drinking, diet, and exercise in order to 
control blood pressure and blood sugar. They are highly 
related to periodontal disease17.

Even if they were compared on the assumption that 
health behavioral factors were conducted, people with 
diabetes and high blood pressure showed high CPI. 
Therefore, these patients needed to conduct periodontal 
care more thoroughly. On the other hand, the results 
of this study revealed that subjective periodontal 
symptoms were not statistically related to the experience 
of cardiovascular and endocrine diseases. Therefore, 
it will be needed to educate the relationship between 
systemic disease and periodontal disease to change 
the awareness of adults. The results of simple linear 
regression analysis showed that “subjective perception 
on periodontal health” affected subjective periodontal 
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disease the most. The results of chi-square also revealed 
that more negative perception on own periodontal health 
would increase seven symptoms out of nine subjective 
periodontal symptoms, which was higher relationship 
than other variables. “Dental office visit within one 
year” and “experience of periodontal treatment” were 
variables next important to subjective perception on 
gum health. On the other hand, “Age” was the factor 
affecting CPI the most. Chi-square test also showed the 
same result and it was similar with the previous study12 
indicating that objective oral health condition varied by 
age. Consequently, it is clear that people need to pay more 
attention to periodontal health as they get older. “Scaling 
within one year” and “smoking” were variables affecting 
CPI next to age. It is believed that these relationships 
can be used as baseline data for oral health improvement 
measure in the future oral health education media.

ConCLusIon

Although subjects had a negative perception on 
their periodontal health, they were lack of preventative 
dental office visits. The results of this study showed that 
the older group and the group experienced periodontal 
treatment and tooth extraction commonly had symptoms 
of “food between teeth” and “shaking tooth”. In terms of 
CPI, the older group and the group with tooth extraction 
experience revealed relatively higher index. The younger 
group, the group without visiting a dental office and 
scaling within one year, and the group without having a 
regular dental checkup recognized that they had “tartar” 
in their mouths. The CPI of the group without scaling 
within one year was higher than that of the group with 
scaling within one year. CPI was relatively lower for 
people with lower tooth brushing perception. The results 
showed that it would be required to give systematic 
education regarding tooth brushing to adults. People 
with high blood pressure and diabetes had relatively 
high CPI so it will be needed to give them thorough 
periodontal care and change their awareness. Subjective 
perception on gum health, the experience of dental office 
visit within one year, and experience of gum treatment 
affected subjective periodontal symptoms in the order 
of magnitude. Age, the experience of scaling within one 
year, and smoking affected CPI in the order of magnitude. 
In conclusion, subjective periodontal condition and 
objective CPI agreed in many aspects but they were 
not identical. The results indicated that subjective oral 
health could be a predictive factor to some degree. 

However, it is required to give thorough oral health 
education because subjective oral health indices can 
be inaccurate. It was predicted that these efforts would 
help prevent periodontal disease and cure it in an early 
stage. Consequently, it is required to make efforts to give 
oral health education and develop educational materials 
so local residents can take care of oral hygiene by 
paying attention to prevent periodontal disease through 
cooperation with medical institutions, schools, public 
health centers and other related organizations.
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ABstRACt

Participation motivation and well-being play important roles in sport consumption behavior. This study 
aims to examine the relationships between participation motivation and well-being among golfers in Korea. 
A questionnaire survey was conducted amongst 485 golf participants at various places such as golf practice 
range, private sport club, and golf courses in South Korea. The questionnaire consists of the four sections 
asking demographics and golf-related experience, participation motivation, subjective well-being (SWB), 
and psychological well-being (PWB), respectively. The data were examined by using descriptive statistics, 
exploratory factor analysis (EFA), and linear regression analysis with SPSS 20.0. The results indicate that 
the majority of the respondents show a positive and favorable motivation, and also show fairly high levels 
of the PWB and the SWB. Golf participation motivation has a significant influence on both PWB and SWB. 
The Self-Determination Theory was employed for a theoretical framework and the Sport Motivation Scale 
to measure intrinsic and extrinsic motivation, and amotivation. The results are as follows; firstly, among the 
three intrinsic motivation factors, ‘intrinsic motivation to know’ is significantly related to well-being. The 
PWB and the SWB are significantly positively affected by ‘intrinsic motivation to experience stimulation’ 
and ‘intrinsic motivation toward accomplishments’. Secondly, as for extrinsic motivation composed of 
three sub-dimensions of extrinsic, ‘external regulation’ has a significant positive effect on the SWB, while 
‘introjected regulation’ does not significantly influence the SWB. Amotivation was expected to negatively 
affect the SWB. However, the results show that there is no significant relation between amotivation and 
SWB. Over all, both the PWB and the SWB of golf participants are significantly influenced by participation 
motivation. The findings are expected to help sport marketers understanding how to motivate individuals 
to actively participate in golf and develop effective strategies to attract potential individuals interested in 
playing golf.

Keywords: participation motivation, golf, psychological well-being, subjective well-being, amotivation

BACKGRounD

Over the past years, golf has become a popular 
leisure activity and its popularity has grown in many 
countries. South Korea is no exception. The continuous 
increases of leisure time, income, and consciousness 
of health have allowed many Koreans to have more 
interests in golf1,2,3. In South Korea, the golf industry 
has been experiencing significant growth. In addition, 
the successful stories of many Korean golfers in 
the world-wide competitions may have triggered 
enthusiasm for golf in Korea. Among various factors 
influencing sport consumption behavior, motivation has 

been studied extensively in previous sport marketing 
studies4,5,6. Motivation was defined as “the drives, 
urges, wishes, or desires which initiate the sequence 
of events known as ‘behavior’”7. Individuals can be 
motivated in different ways: intrinsically or extrinsically 
motivated, or amotivated. Amotivation is described as 
the absence of motivation8,9. Intrinsic motivation is 
composed of three sub-dimensions; ‘intrinsic motivation 
to know’, ‘intrinsic motivation towards achievement 
and/or accomplishment’, and ‘intrinsic motivation 
to experience’10. In addition, extrinsic motivation is 
also categorized into three sub-dimensions; ‘external 
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regulation’, ‘introjected regulation’, and ‘identified 
regulation’11. 

One of the most salient reasons that motivate people 
to participate in leisure activities is well-being as they 

believe that participating in structured exercise can 
improve well-being12. Well-being is described as an 
individual’s condition of optimal functioning13. 

The conceptual framework of motivation and well-
being is presented in Figure 1.

Figure 1. the conceptual framework of motivation and well-being

Although the popularity of golf has increased and 
more people want to play golf, people believe the barriers 
of playing golf are still high with some factors. High fee, 
insufficient golf courses, and the difficulty of making 
reservations are some of the obstacles people wishing 
to play golf usually face in Korea. Despite these factors, 
golf is one of the most preferred and desired sports 
among individuals who believe that they succeeded 
socially and economically. 

With the increasing number of people playing golf, 
the golf industry has become more competitive as well. 
As a result, people working for golf-related industry, 
especially golf courses, have given their attention to 
developing effective marketing strategies so that they 
can boost motivation of playing golf. 

Although participation motivation and well-being 
play critical roles in sport consumption behavior, little 
research has been done on the relationship between 
participation motivation and well-being. 

Therefore, this study attempts to scrutinize the 
relationships between participation motivation of Korean 
golfers and well-being (psychological well-being and 
subjective well-being) for a better understanding of 
golfers’ psychological reasoning that may in turn affect 
their willingness to participate in the leisure sport, 
namely, golf.

Research Hypothesis

With the review of previous research, this study set 
up the following hypothesis. 

H1. Intrinsic motivation of golf participation has an 
effect on both PWB and SWB.

H2. Extrinsic motivation of golf participation has an 
effect on both PWB and SWB.

H3. Amotivation has a negative effect on both PWB 
and SWB.
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MetHoDs

Participants 

A total of 485 golf players took part in the study. 
The participants of this study were selected by the 
community intercept sampling method to find more 
representative samples in public places. They were 
asked to fill out the questionnaire at various golf-related 
places such as golf practice range, private sport club, 
and golf courses in South Korea. Before filling out a 
questionnaire, participants were informed of the purpose 
of the study and the future use of the data obtained. All 
the participants voluntarily answered the questionnaire. 

Instrument

The questionnaire was used for this study. The 
questionnaire consists of the four sections regarding 
demographics and golf-related experience, participation 
motivation, subjective well-being (SWB), and 
psychological well-being (PWB), consisting of the 
thirty-two questions. The questionnaires were modified 
from previously developed in other studies10,14. As the 
questionnaire was originally developed in English, it was 
translated into Korea. To ensure translation accuracy, the 
translated questionnaires in Korean were back-translated 
into English by two professors and researchers who are 
fluent in both languages15. 

DAtA AnALYsIs

The data were examined by using descriptive 
statistics, exploratory factor analysis (EFA), and linear 
regression analysis with SPSS 20.0. Psychometric 
properties were tested for the reliability and validity. 
EFA was employed to group the factors of motivation 
and PWB, and linear regression for examining the 
relationship between motivation and the factors of PWB 
and SWB. 

The multiple regression analysis was conducted 
to find out the hypothesized relationships between 
the independent variables, that is, motivation, and the 
dependent variables composed of PWB and SWB as well 
as the relationships between the factors of participation 
motivation and those of well-being.

ResuLts AnD DIsCussIon

To satisfy the purposes of this study, three scales, 
which are Sport Motivation Scale, Psychological Well-

Being Scale, and Satisfaction with Life Scale, were used 
to measure participation motivation and well-being 
of golfers who play and/or practice at golf practicing 
ranges, private sports clubs, and golf country clubs in 
South Korea. 

Of the 485 respondents, 83.7% were male and 
range in age from 20 to 59 years old. Having seven to 
nine years of golf experience accounted for the largest 
portion (26.8%), whereas only 7.6% respondents having 
less than 1 year golf experience. The education level of 
the participant was relatively high, with 72.2% of the 
participants holding undergraduate degree, followed 
by graduate degree and high school degree, 15.0% and 
12.8%, respectively. It is not surprising that the most 
participants have high educational level since playing 
golf is still considered as one of the luxurious sports in 
Korea. 

The results of descriptive statistics for motivation 
indicate that most respondents has a moderately positive 
and favorable motivation with the mean scores of all 
motivation items ranged from 2.55 to 5.53 on a seven-
point Likert scale. The means of Psychological Well-
Being fall between 4.79 and 5.39, reflecting the fact that 
the participants have positive sense of PWB. The means 
of Subjective Well-Being, ranging from 5.06 to 5.32, 
also reflect that the participants perceive a high level of 
SWB.

The results of Pearson correlation coefficients 
show that there are significantly positive correlations 
between six sub-factors of the motivation and PWB 
(ranging from r = -.89 to .54,  p<.001), while there is no 
correlation between amotivation and PWB (r = -.79, N = 
485, p>.05). In addition, there are significantly positive 
correlations between five sub-factors of the motivation 
and amotivation with SWB SWB (ranging from r = 
-.21 to .47, N = 485, p<.001), while one of the extrinsic 
motivation factors, namely, identified regulation does 
not show correlation with SWB (r=.075, p>.05). Overall, 
it can be concluded that there are positive correlations 
between participation motivation with both PWB and 
SWB. 

The results of regression analysis indicate 
that participation motivation influences both PWB 
(F(6,478)=43.515, p<.001, R2 =.345) and SWB 
(F(6, 478)=28.618, p<.001, R2=.255) significantly. 
Amotivation was expected to negatively influence well-
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being, but the results show that there is no significant relations between amotivation and well-being (β= -.071, 
p<.05). 

The results of regression analysis for PWB and SWB are presented in table 1 and table 2.

table 1. the Results of Regression Analysis (n=485)

Independent variable B s.e β t sig.

Dependent variable : Psychological well-being

14.360 1.196 12.005 .000

Intrinsic Motivation to Know .146 .092 .097 1.575 .116

Intrinsic Motivation to experience Stimulation .369 .095 .246 3.872 .000

Intrinsic Motivation toward Accomplishments .275 .094 .178 2.923 .004

Extrinsic Motivation- External Regulation .041 .047 .041 .870 .385

Extrinsic Motivation – Introjected Regulation -.133 .052 -.106 -2.547 .011

Extrinsic Motivation- Identified Regulation .334 .075 .192 4.475 .000

Note. *** p < .001; ** p < .01; * p < .05

table 2. the Results of Regression Analysis (n=485)

Independent variable B s.e β t sig.

Dependent variable : subjective well-being

17.585 1.261 13.951 .000

Intrinsic Motivation to Know -.129 .100 -.086 -1.299 .195

Intrinsic Motivation to experience Stimulation .203 .102 .134 1.985 .048

Intrinsic Motivation toward Accomplishments .216 .101 .138 2.142 .033

Extrinsic Motivation- External Regulation .339 .050 .345 6.777 .000

Extrinsic Motivation – Introjected Regulation -.065 .066 -.051 -.986 .325

Extrinsic Motivation-Identified Regulation -.092 .067 -.071 -1.375 .170

Note. *** p < .001; ** p < .01; * p < .05

As shown in table 1 and table 2, the two factors 
among intrinsic motivation factors (to experience 
stimulation and toward accomplishments) and one out of 
three extrinsic motivation factors (identified regulation) 
influence PWB significantly positively. On the other 
hand, SWB was also influenced significantly positively 
by two factors of intrinsic motivation (to experience 
stimulation and toward accomplishments) and one factor 
of extrinsic motivation (external regulation). In sum, 
participation motivation has a positive effect on PWB 
and SWB. 

DIsCussIons AnD ConCLusIon

Self-Determination Theory (SDT) was developed 
and motivation was distinguished with three levels, 
which are ‘intrinsic motivation’, ‘extrinsic motivation’, 
and ‘amotivation’. Individuals tend to choose to 
participate in sport when they are motivated by intrinsic 
or extrinsic reasons16.

The aim of this study was to investigate the 
relationships between the participation motivation and 
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Well-Being, which are specifically SWB and PWB. The 
results of this study show that participation motivation 
has a direct impact on golf participants’ well-being. 

The number of people who enter the field of golf 
has been increasing and the competitiveness among 
the places where individuals play and/or practice golf 
is getting intense. As a result, effective marketing 
strategies should be developed to attract and motivate 
both the existing and potential customers to play golf. 

It is expected that the findings of this study can 
enhance sport marketers’ understanding of the ways to 
motivate individuals to actively participate in playing 
golf. In other words, being more aware of the relationships 
between participation motivation and participants’ 
well-being can be helpful for sport marketers develop 
more effective strategies to attract individuals who are 
interested in playing golf as golf industry in Korea is 
growing fast. The recent report claimed that public golf 
courses drew more visitors (19.66 million visitors) than 
members-only golf courses (17.06 million visitors) in 
201617. This fact implies that recreational golfers are 
increasing, requiring public golf courses to develop 
marketing strategies to attract potential visitors. 

Despite the meaningful findings, however, there still 
remain limitations in this study. Certainly, this study was 
limited in scope as it was conducted amongst Korean 
golf participants. Further studies on different large 
scale assessments are needed. It is to be hoped that this 
study will yield general insights into the relationships 
between participant motivation and their well-being and 
eventually contribute to popularization of golf. 
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IntRoDuCtIon

The Korean government pursued a policy 
of “Government 3.0” in response to an age of 
hyperconnection and big data. Government 3.0 is a 
paradigm of governance in which jobs are created and 
the creative economy sustained through the proactive 
opening, sharing, and usage of public data. Within this 

paradigm, public data has been continuously become 
more open. This process may lead to positive effects 
such as the creation of varied services and jobs, but 
sensitive issues such as the need to protect personal data 
may also arise. In particular, personal data deeply affects 
personal privacy and requires much thought. With so 
much personal data being collected on communications 
networks, once there is a personal data breach the 
numbered of affected people and the scale of the impact 
are often large. The number of personal data breach 
reports, which numbered 35,167 in 2010, rose almost 
fivefold to 166,801 in 20121. 
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Figure 1. Consultations for Data Breaches

Users, however, have not been aggressive in their 
efforts to gain relief for injuries from data breaches. 
With the number of personal data breaches increasingly 
rapidly over time, the protection of personal data is 
correspondingly emphasized. Under these circumstances, 
the enactment of the Personal Information Protection 
Act (PIPA) for the purpose of protecting personal data in 
all fields is a step in the right direction. PIPA is, however, 
less than proactive when it comes to providing relief for 
personal data injuries, which is an area of improvement. 
This study therefore seeks ways to minimize the negative 
aspects of personal information while maximizing the 
positive.

Changes in the Paradigm of Personal Information

The information age, unlike the industrial age 
when the right to be alone was at issue, is expected 
to evolve into a “zero privacy society” where every 
move by an individual or corporation in the real world 
will be recorded by the electronic traces left behind2. 
On a societal level, these developments may be 
summarized as “the emergence of Big Brother” or a 
“panopticon society.” The rights that correspond to this 
development include the right to e-privacy or autonomy 
(control) over personal information. Under the Korean 
Constitution this right is a kind of unnamed right, but of 
particular interest is the Korean Constitutional Court’s 
discussion of this right: “Some of the following may be 
considered as the constitutional basis of the right of self-
determination over personal data: Privacy under Article 
17, general personal dignity based on human worth, 
dignity, and the right to pursue happiness in Article 
10, or, in addition to the foregoing, the basic ordering 
principle of liberal democracy, the principle of citizen 
sovereignty and democracy. However, the protections of 
self-determination over personal information cannot be 

entirely included in any one of the rights or constitutional 
principles3.” This self-determination is given specificity 
in Article 4 of the PIPA as the rights of the data subject, 
and include the right to be informed of the processing of 
personal information; the right to consent or withhold 
consent, and to elect the scope of consent, to the 
processing of personal information; the right to confirm 
the processing of such personal information, and to 
request access to personal information; the right to 
suspend the processing of, and to request a correction, 
erasure, and destruction of personal information; and the 
right to appropriate redress for any damage arising out of 
the processing of personal information in a prompt and 
fair procedure.

It is undeniable that human dignity and worth are 
under threat in the informational age. These threats 
include the risk of one’s private life being known by 
third parties; artificial interference by third parties in the 
formation of one’s identity such as image or reputation 
through digital data in the hands of third parties4; and 
the risk of control by persons such as communication 
network service providers5. In this context it seems 
inevitable that this age is called a panopticon and the 
importance of self-determination over information 
emphasized.

However, if there is no way to avoid the reduction of 
private space in an information society, we may need a 
different legal paradigm of acceptance to respond to this 
new reality. Much as past agrarian ages sought harmony 
by openness within communities, the collection and use 
of personal information without consent and outside 
stated ends should, perhaps, be accepted as a social 
limitation, so far as such collection and use does not 
violate criminal law (including libel and insult) or legal 
rights protected by other laws. When such specific 
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violations do occur, however, they could be regulated 
more heavily6.

Methods of Relief for Personal Information 
Breaches 

Methods of Relief

Relief in the broadest sense includes civil, criminal, 
and administrative relief7. However, if parties to a 
dispute attempted to resolve all disputes through 
litigation in court, this would result in overloaded court 
dockets and a failure to vindicate rights due to delayed 
litigation. Under these circumstances, alternative dispute 
resolution (ADR) or non-litigation dispute resolution to 
replace litigation have become increasingly prominent.

The Adoption and Types of Alternative Dispute 
Resolution 

Alternative dispute resolution refers to methods such 
as arbitration, mediation, settlement, and good offices 
that serve to resolve disputes in lieu of official litigation. 
Dispute resolution by non-court personal information 

protection bodies are also a form of ADR.

There are three major types of ADR depending 
on the organization in charge of it, including a) 
government-established, funded or run ADR, b) mixed 
public-private ADR, and c) private ADR. By form, there 
are such procedures as arbitration, med-arb as a middle 
ground between mediation and arbitration, mediation, 
conciliation, facilitation), and negotiation. ADR in 
replacing litigation may be applied to group disputes as 
well, and is proving useful in practice8. 

Meanwhile, ADR may also be categorized based 
on criteria such as binding effect, whether third parties 
are involved, and how much of an active role the parties 
play. The National Alternative Dispute Resolution 
Advisory Council (NADRAC) in Australia categorizes 
ADR methods based on the amount of authority held by 
the third party that intervenes between the parties to the 
dispute, as seen in [Table 1]. The Center for Democracy 
and Governance (CDG) similarly categorizes ADR 
methods based on the role of the third party in reaching 
the result9. 

table 1. types of ADR from Australia (nADRAC)

ADR type third-Party Authority

Facilitative   process: 
facilitated  negotiation, facilitation,  mediation

The third party helps the parties to the dispute discover what the 
issues are, develop new options and alternatives, and reach an 

agreement 

Advisory process: 
expert appraisal, mini-trial

The third party gives advice on the facts or law of the dispute 
and presents possible or desirable outcomes  

Determinative   process: 
arbitration, expert   determination, private judging

The third party evaluates the dispute based on official evidence 
collection and opinions from the parties, and makes a decision 

Combined or   hybrid process: 
med-arb

At the start of the process the third party facilitates discussions 
between the parties or gives consultations, then subsequently 

utilizes other methods such as arbitration 

The Utilization of Alternative Dispute Resolution to 
Provide Relief for Personal Data Injuries 

Injuries due to breach of personal data have the 
following characteristics: First and above all, the violation 
closely concerns the dignity and privacy of individuals. 
Second, the injury often occurs transnationally due to 
the development of online ecologies and e-commerce. 
Third, the injury may spread very rapidly due to the 

processing of personal information being done en masse 
in databases, in digitized form, and online. Fourth, 
although payment for economic damages should also 
be included, unfortunately most cases are small claims 
cases that recognize only emotional damages. 

Considering these characteristics of personal 
data breaches, Korea urgently needs varied relief that 
compensates individuals adequately for the violation of 
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their moral rights and privacy in all aspects—temporally, 
spatially, emotionally, and economically—that are easy 
for anyone to avail themselves of. Litigation through 
the courts is of limited use in transnational dispute 
resolution, and may cause additional problems such as 
overloaded dockets and excessive litigation costs. 

ADR is emerging as a way to overcome the 
limitations of litigation in resolving disputes and giving 
relief in case of personal data breaches. As in the 
examples discussed above, private dispute resolution 
organizations and personal information protection 
bodies in Korea and abroad are making proactive use 
of ADR methods to resolve disputes and give relief in 
personal data breach cases10. 

Improvements to Relief for Personal Data Breach 
Injuries 

Improvements to the Protection of Personal 
Information Under the Information and 
Communications Networks Act 

Currently under Article 32 of the Act on Promotion 
of Information and Communications Network 
Utilization and Information Protection, Etc. (hereinafter 
Information and Communications Network Act), persons 
injured by personal data breaches may seek redress by 
civil litigation or mediation procedures for personal 
information. Article 32 (1) provides that a “provider 
of information and communications services or similar 
shall not be exonerated from liability if failing to prove 
that there is neither intention nor gross negligence on 
the part of the said provider,” thus shifting the burden 
of proof to the defendant or respondent11. Therefore, as 
mentioned above, authentication may be a good standard 
to determine whether there was intention or gross 
negligence on the part of a provider in a personal data 
violation. 

Furthermore, while the Information and 
Communications Network Act goes only as far as 
shifting the burden of proof to providers that there was 
no intent or gross negligence on their part, the PIPA 
provides for still stronger protections in that, together 
with the shifting of the burden of proof, providers 
can have their liability mitigated by adhering to their 
obligations regarding personal data and fulfill their duties 
of care and supervision. In this light, the provisions of 
the Information and Communications Network Act may 
also require a more proactive overhaul12. 

Reconsidering No-Fault Liability and 
Compensation Amounts under the Personal 
Information Protection Act 

PIPA provides for the liability of personal 
information controllers and the shifting of the burden 
of proof in Article 39 (1) and, in Paragraph 2 of the 
same Article, provides for no-fault liability on the part 
of personal information controllers. This results in a 
conflict with the general rule of liability in private law 
and serious imbalance with the criminal liability of 
personal information controllers. In order to resolve these 
conflicts, PIPA must be amended so that the liability of 
personal information controllers, currently based on 
no-fault liability, is brought in line with the principle of 
private law liability based on negligence11. Furthermore, 
in accordance with the statutory damages adopted in 
the fields of copyright and trademark laws through the 
Korea-U.S. FTA13, the “damages not exceeding 3 million 
won” could be amended to “damages not exceeding 5 
million won.”

Improvements to the Dispute Resolution Mediation 
Procedures 

The Adoption of Online Dispute Resolution (ODR) 
Procedures 

Personal information protection concerns moral 
rights, making protection through prevention even more 
important than relief. When violations do occur the 
relief should be swift and adequate. Therefore, ADR 
procedures are more suited for relief than litigation. 
However, the current personal information dispute 
mediation procedures are conducted offline and are 
operated identically as litigation. This fails to account 
for the “online” nature of the cases, and delays the 
provision of relief. Therefore, in particular in the case of 
breaches occurring on information and communication 
networks, the entire procedure from the application for 
dispute mediation to the finalized mediation should be 
conducted swiftly online14.

Improvements to the Operation of the Mediation 
Committee 

Under the current PIPA, the Personal Information 
Dispute Mediation Committee (hereinafter “Committee”) 
may establish a mediation panel comprised of not more 
than five Committee members (Article 40(6) of PIPA). 
The resolution of the mediation panel delegated by the 
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Dispute Mediation Committee shall be construed as that 
of the Dispute Mediation Committee. The chairperson 
of the Committee calls meetings of the panel, and shall 
notify each member of the panel of the date, time, venue, 
and agenda no later than seven days prior to the meeting 
except in the case of an emergency. 

However, in order to swiftly resolve various types 
of personal data breaches, rather than compose and 
operate panels in exceptional circumstances as needed, 
mediation by mediation panels should be the norm 
and the full Committee only convened in matters of 
importance. This would simplify and speed up the 
dispute mediation process15.

ConCLusIon

As discussed above, Korea has long had the need 
to reconsider the relief given for personal information 
injuries in accordance with the paradigm shift in 
personal information. As examined above, there are also 
many possible avenues for improvement in the Personal 
Information Protection Act, Framework Act on National 
Informatization, and Information and Communications 
Network Act. Though there were many cases of 
class action for personal data breaches, the amount 
of damages tend to be disproportionately small in 
comparison to the scale and scope of the breaches. Even 
when action is brought in court the cases had little effect 
on the perception of governments and corporations 
on information protection, and on their investment in 
prevention, necessitating the upward adjustment of 
damage amounts. In the case of personal information 
breaches the violation may be clear but the amount 
of damages may be difficult to prove, and litigation 
costs may exceed the amount of damages, limiting the 
efficacy of relief. It appears that providers should also 
be given incentives to prevent breaches. Furthermore, in 
the case of personal data breaches through information 
and communication networks, the entire process from 
application to the final mediation decision should be 
conducted speedily online. In order to resolve varied 
cases in a timely manner mediation panels should be 
the first instance dispute resolution system while the full 
Dispute Mediation Committee should only be convened 
for matters of exceptional importance. 
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ABstRACt

Background/objectives: Stress appears in various different forms as a result of environmental and 
individual characteristics. Excessive stress elicits overall negative effects on an individual’s mental health, 
such as disrupting stability of the mind and body and causing a decline in motivation to learn and satisfaction 
in life. This research will analyze the correlation between personality traits, stress, and academic grades, 
aiming to present the personality traits that have a strong response to stress and a high level of academic 
achievement.

Methods/statistical analysis: The data used in this research comes from the personality traits, stress 
levels, and grades of 224 students of H University. Personality traits were classified through an Ego-gram 
survey into 5 states: CP(Critical Parent), NP(Nurturing Parent), A(Rational Adult), FC(Free Child), and 
AC(Adapted Child). For stress levels, an everyday stress measurement survey was used. For academic 
achievement, the grade point average in the semester immediately previous was used. Regression analysis 
was used to determine the effect personality traits have on stress and academic achievement. Levels of stress 
were divided into 6 sections (1-level: below 50, 2-level: 51~60, 3-level: 61~70, 4-level: 71~80, 5-level: 
81~90, 6-level: 91~100), and differences in academic achievement were then compared by stress section 
afterwards using ANOVA analysis. A T-TEST was used to compare differences in word memory pertaining 
to highs and lows in stress levels. 

Findings: The results of this research may be summarized as follows. First, the level of stress one feels 
differs according to one’s environment and individual characteristics, and thus it is ideal to raise one’s 
ability to respond through changes in personality as much as possible. Out of all the university students’ 
personality traits, raising the ‘NP’(considerate) and ‘A’(logical thinking) and lowering the passive adaptive 
‘AC’ reduced stress. Furthermore, to increase academic achievement, it is best to increase the ‘A’ and lower 
the ‘AC’. Second, comparing academic achievement by stress level showed that academic achievement in 
levels 3 and 4 were higher than that in 1 and 6. This means that academic achievement is very low when 
stress is very high or very low. In other words, when stress is low, the desire to achieve is also low, leading to 
disinterest in academic achievement. Likewise, when stress is high, that high psychological state of anxiety 
leads to lower academic learning efficiency. As a result, maintaining stress at a level between 80~90 will 
help improve academic achievement.

Improvements/Applications: The results of this research can be employed in areas such as various different 
kinds of lectures, student advising, special lectures, and employment programs run at universities to 
invigorate the personality traits that can raise academic achievement and lower excessive stress of students. 

Keywords: Stress, Personality traits, Academic achievement, Stress level, college, University
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IntRoDuCtIon

Excessive stress can cause issues such as headaches, 
insomnia, anxiety disorders, stress-caused high blood 
pressure, irritable bowel syndrome, arrhythmia, 
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bronchial asthma, and chronic pain syndrome1. In 
complex modern-day society, the stress people feel may 
be caused by various different factors, and it’s difficult 
to avoid. Out of those, one may say that the stress felt by 
students preparing to go out on their own and become 
self-reliant is especially high. The reason for this is that 
these students are exposed to stress in their busy lives, 
which are filled with academic performance management, 
obtaining certifications, studying foreign languages, and 
more in order to gain an upper hand amidst the serious 
unemployment problem and fierce competition with 
others. A report from the National Statistics Office also 
showed that the figure pertaining to stress that university 
students are cognizant of in their overall life increased 
substantially, from 46.1% in 2008 to 65.1% in 20152. 
The main causes of university students’ stress are things 
like their studies, families, personal relationships, 
employment, their futures, values, and the economy. 
However, for stress such as this, the level to which it 
is recognized varies according to factors pertaining to 
the environment one belongs to as well as individual 
characteristics. On the whole, the level of stress that the 
university students were cognizant of was higher than 
the level they expected, and excessive stress leads to the 
students experiencing a drop in focus, self-esteem and 
happiness, while also experiencing depression3,4.

Lazarus has stated that stress is ‘an emotion of anxiety 
and intimidation felt when a human encounters a situation 
that is difficult to handle psychologically or physically’, 
and Holmes & Rahe have stated that excessive stress 
impedes an individual’s work performance and causes 
physical and mental disabilities5,6. However, stress does 
not have only negative aspects. Excessive stress poses a 
serious threat to personal health, but appropriate stress 
also has the effects of improving memory and increasing 
focus in emergency situations7. For excessive stress, 
temporary relief effects can be seen in methods such 
as playing musical instruments, meditating, playing 
mobile games, and sleeping8,9. Essentially, appropriately 
managed stress may raise life adaptability10.

Accordingly, this research aims to examine the link 
between university students’ personality traits, levels 
of stress, and academic achievement to determine the 
personality traits that are strongly responsive to stress 
and present the appropriate level of stress that is able to 
increase academic performance.

Materials

The data used in the research are the results 
of the questionnaire of 224 college students at 
H University, which contains the personality 
traits, academic performance, and stress level. 
Individual personality traits were measured by ego-
grams, and stress levels were measured using the life 
stress scale of college students

ego-gram

Ego-gram was used to classify individuals’ 
personality traits. It is a questionnaire for personality 
traits that Korea Association of Transactional Analysis 
standardized in 1996 based on questionnaires of 
Psychiatrist Eric Berne. The questionnaire classified 
individuals’ personality traits into five ego-states: CP 
(Critical Parent), NP (considerate Nurturing Parent), 
A (Rational Adult), FC (Free Child), AC (Adapted 
Child). For example, CP refers to criticism, control, and 
dominant personality; NP refers to help, considerate, 
care, and encouragement; A refers to realistic and 
rational judgment under adult ego; FC refers to creative 
and liberal child-ego; and AC refers to oppressed and 
adapted child-ego. The questionnaire included 10 
questions in each state, totally 50 questions. Each 
question used 5-point Likert scale11.

Life stress scale

The life stress scale was used by ChunHee, Lee. The 
questionnaire classified stress’s cause of occurrence into 
7 domains, such as family issue, friend issue, opposite 
sex issue, values issue, education issue, employment 
and career issue, and economical issue. Each domain 
included five questions, totally 35 questions, and used 
5-point Likert scale12.

MetHoDs

Research model

This research examined the effect personality traits 
have on stress levels and academic achievement. It also 
aimed to compare whether there was a difference in 
academic achievement according to levels of stress. In 
other words, this research finds stress sections for high 
levels of academic achievement and presents a way to 
manage stress levels through changes in personality 
traits going forward. An experiment was used to find 
out whether a difference existed in memory according to 
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stress levels for the purpose of supporting the analysis results.

The hypothesis of the study is as follows in Figure 1.

Figure 1. Research Model

First, personality traits will affect stress levels.

Second, personality traits will affect academic 
achievement. 

Third, there will be a difference in academic 
achievement according to levels of stress.

Fourth, there will be a difference in memory 
according to levels of stress.

Analysis methods

In this research, data was analyzed using SPSS 21. 
Multiple regression analysis was performed in order to 
determine the effect of university students’ personality 
traits on stress levels and academic achievement. 
Furthermore, ANOVA analysis was performed to 
determine whether a difference exists in academic 
achievement by stress section. At this time, stress 
sections restructured a ratio level scale for stress into an 

ordinal scale of 6 sections (1-level: below 50, 2-level: 
51~60, 3-level: 61~70, 4-level: 71~80, 5-level: 81~90, 
6-level: 91~100). Lastly, differences between memory in 
a state of excessive stress and memory after temporary 
stress relief were compared using a t-test. 

ResuLts

the effect of personality traits on stress levels

The results of multiple regression analysis to 
determine the effect of personality traits on stress levels 
are shown in table 1. ‘NP’ and ‘A’ were shown to reduce 
stress, and ‘AC’ was shown to increase stress. As a state 
with a tendency toward being sufficiently considerate 
of others, ‘NP’ has low stress. ‘A’ refers to judging 
situations with logical thinking, and thus it is thought 
of as having low stress levels. Conversely, ‘AC’ is a 
suppressed state of self and conforms to others rather 
than one’s own opinion, and stress showed to have been 
high.

table 1. effects of personality traits on stress level

Dependent Variable Independent variable se β t p tolerance

Stress level Personality traits

(Constant) 9.375 - 8.509 .000 -

CP .236 -.067 -1.394 .164 .780
NP .208 -.237 -4.786 .000* .736
A .177 -.126 -2.611 .009* .771

FC .279 .053 1.276 .125 .833

AC .175 .353 7.774 .000* .877

R=.419, R2=.176, Correct R2=.166,
F=19.416, p=.000, Durbin-Watson=1.189

* .p<0.05
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The effect of personality traits on academic 
achievement

The results of performing stepwise regression 
analysis to determine personality traits that affect 
academic achievement is shown in table 2. Among the 

personality traits, if ‘A’, a state in which one usually 
makes logical judgments, is high, grades are also high. 
The ‘AC’, one in which one is passive and conforms 
to the situation at hand, lowers grades. ‘CP’, ‘NP’, and 
‘FC’ had no notable effect on academic achievement and 
were thus left out of the table.

table 2. the effect of Personality Characteristics on Academic Achievement

Dependent 
Variable Independent variable se β t p tolerance

Academic 
performance

Personality 
traits

(Constant) 2.924 - 26.778 .000 -

A .062 .180 3.944 .000* 1.000

AC .065 -.092 -2.018 .044* 1.000

R=.202, R2=.041, Correct R2=.037,
F=9.812, p=.000, Durbin-Watson=1.137

* .p<0.05

Comparing academic achievement by stress section

The results of performing ANOVA analysis to compare the average academic achievement by stress section is 
shown in table 3. The sections with higher academic achievement were 3-level and 4-level. The average grades were 
notably high compared to the 1-level and 6-level sections. Essentially, academic achievement was higher for students 
with medium levels of stress than it was for those with excessively high or low levels. As can be seen in the analysis 
results, appropriate stress can help improve academic achievement.

table 3. Comparison of academic performance by stress level

Dependent Variable stress level Me sd
AnoVA

F/p Post verification

Academic performance

1-level 78.77 8.818

5.520
/.000*

3-level, 4-level
>

1-level, 6-level

2-level 82.08 6.682

3-level 84.84 6.651

4-level 83.63 6.966

5-level 82.08 7.493

6-level 81.72 7.555

* .p<0.05

Comparing memory before and after stress relief

An experiment was additionally performed to support 
the above research results showing that appropriate stress 
levels can raise academic achievement. 14 students with 
high levels of stress were chosen to undergo a memory 
test before and after a stressful situation. To begin with, 
the students were made to answer a complicated survey 

that was difficult to understand for 20 minutes in order 
to impose stress before the experiment. Afterwards, the 
students were made to write 30 words from memory in 
3 minutes. This memory test was redone after reducing 
stress through actions such as ‘meditation’, ‘listening to 
music’, ‘sleeping’, and ‘playing mobile games’ during 
the following 15-minute break. 
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The results of performing the test on memory in situations before and after stress relief are shown in table 4. 
The figure for word memory showed to be higher after stress relief was done. This essentially tells us that reducing 
excessive stress can help increase academic performance.

 table 4. Comparing strength Before and After stress Relief

Paired differences

t df p
Me sd se9

95% Confidence interval

Lower upper

Stress Relief
(before-after)

-0.786 1.188 0.318 -1.47 -0.099 -2.474 13 0.028*

* .p<0.05

DIsCussIon 

This research analyzed the interconnected 
relationship between an individual’s personality traits, 
stress, and academic achievement and determined the 
personality traits that are able to strongly respond to 
stress and raise academic achievement. Furthermore, 
levels of stress with high academic achievement were 
presented, and changes in memory according to stress 
levels were compared. Said research results may be 
summarized as follows.

First, to reduce stress levels, one must increase the 
‘NP’, in which one has high consideration for others, 
and the ‘A’ in which one makes rational and logical 
judgments, while reducing the ‘AC’, in which one 
conforms to the situation at hand.

Second, to increase academic performance, the ‘A’ 
must be increased, and the ‘AC’ self must be lowered. 

Third, when classifying stress levels into sections of 
1~6, 3-level and 4-level showed to have higher academic 
achievement than 1-level and 6-level did. If stress is very 
low, a decrease in will leads to disinterest in academic 
performance, and if stress is excessively high, it may be 
said that that state of mental anxiety lowers academic 
efficiency. As a result, in order to improve academic 
achievement, it is important to maintain an appropriate 
level of stress.

Fourth, it is ultimately helpful in raising academic 
efficiency to reduce excessive stress.

ConCLusIon

Based on the results of this research, it would be 
advisable for the following content to be reflected at 
schools, businesses, and other organizations in policy 
creation, various types of lectures, special lectures, 
student advising, job programs etc. aimed at managing 
the stress of organization members.

Second, efforts must be made to alter one’s 
personality traits in order for them to have a positive effect 
on stress management and the improvement of academic 
achievement. To do this, programs such as education, 
experience, or lectures must be actively developed, and 
consideration is required in the policies being employed, 
for the purpose of personality development of the 
members at schools or businesses.

Second, stress relief activities that utilize break time 
or lunch time must be emphasized in order to increase 
the in-class focus of elementary/middle/high school 
students who are under a large amount of stress. 

Based on the results of the above research, a 
personality trait change program that is able to be 
applied in organizations must be developed, and follow-
up research on the effect will have to be performed going 
forward. 
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The purpose of this study was to investigate the variables that positively affect the ability of preterm newborns 
to perform CPR as a basic study to improve the performance of preterm pre-service early childhood teachers’ 
performance on CPR. A cross-sectional study carried out among 349 pre-service early childhood teachers 
attending university in Korea. Data were obtained using multiple-choice questionnaire during Nov, 2017. 
The data were analyzed using the SPSS 20.0 program perform t-test, ANOVA and Pearson correlation and 
regression. The pre-service early childhood teachers’ knowledge about CPR was significantly different 
according to the experience of CPR. The pre-service early childhood teachers’ attitudes toward CPR did not 
show any significant difference according to the number and frequency of CPR training. The pre-service early 
childhood teachers’ ability to perform CPR was significantly different according to age and CPR experience. 
We showed a significant positive correlation between knowledge or attitude and ability to perform CPR. Pre-
service early childhood teachers’ attitude toward CPR was positively influenced on CPR performance and 
negative factor was CPR education. In order to improve the knowledge, attitude and ability to perform CPR 
of pre-service early childhood teachers, it is necessary to develop a customized program that reflects the 
latest protocols using appropriate teaching media for infants and young children. In addition, it is important 
to emphasize the role of early childhood teachers and the importance of CPR in encouraging the will and 
attitude to actively perform CPR in emergency situations when they become early childhood teachers. 

Keywords: Pre-service early childhood teacher, Cardiopulmonary resuscitation, Knowledge, Attitude, 
Ability to perform CPR 
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IntRoDuCtIon

In modern society, many infants and young children 
spend more time in daycare centers or kindergartens than 
at home because of women’s working life. Unlike in the 
past, responsibility for care and emergency management 
of young children is increasingly required for daycare 
centers and kindergartens1. In infant and childhood, the 
ability to judge the situations and problems of oneself 
and the control of the body are immature and many safety 

accidents occur2. Safety accidents during this period 
can have physical and psychological effects as well as 
permanent defects3. In particular, the life and prognosis 
of infants and young children is determined by prompt 
and appropriate first aid in the field of emergency, so all 
daycare centers and kindergartens’ teachers should be 
prepared to take corrective action. 

The frequency of out-of-hospital cardiac arrest in 
infants and young children is 4.2 per 100,000, less than 
in adults2,4. However, cardiac arrest in infants and young 
children is known to be worse than that of adult cardiac 
arrest. The out of hospital cardiac arrest in infants and 
young children is an important factor in the survival 
of CPR(Cardiopulmonary Resuscitation) by the first 
witness. Nevertheless, the rate of first-time witness CPR 
is not higher than that of adults and the survival rate is 
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also lower than that of adult cardiac arrest5. In order to 
increase the survival rate of infants and young children, 
CPR should be started promptly and accurately when a 
cardiac arrest occurs6. 

CPR is a life-saving act to save a person who 
has suffered a heart attack. It is a process that helps 
breathing and blood circulation in an emergency. It is 
possible to delay the brain damage as much as possible 
by circulating the blood even when the heart is paralyzed 
by compressing the chest and performing artificial 
respiration. Accurate knowledge is needed to perform 
rapid and accurate CPR for infants and young children. 
However, accurate knowledge should be knowledge that 
can be practiced when a cardiac arrest occurs. In CPR 
for infants and young children, passive attitudes and low 
performing confidence have been reported to be more 
influential than adult CPR 2,7,8. 

Most young children teachers are faced with lack 
of knowledge and difficulty in initial first aid and CPR8 
suggests that only a few teachers report that CPR can 
be performed correctly, and that this is the first witness 
in the field of early childhood education. The most 
important factor affecting CPR performance of early 
childhood teachers is their ‘educational experience’ 2. In 
the Republic of Korea, the curriculum for the training of 
pre-service early childhood teachers is to select at least 
two courses: child safety management, child nursing, 
child nutrition, and mental health. Therefore, it will 
be difficult for pre-service early childhood teachers to 
acquire knowledge about CPR, to develop their attitude, 
and to have the ability to carry out CPR. 

The most recent research trends on CPR for infants 
and young children were mainly infant CPR, Heimlich 
maneuver education, and small group learning based on 
emergency cases8,9. As well as, there are very few studies 
on CPR of pre-service early childhood teachers. The 
CPR knowledge and performance acquired during the 
student’s period have a positive effect on the confidence 
to do and positive attitude toward first aid when the 
emergency situation occurs after graduation1,2. It is also 
necessary to develop a program that can improve the 
ability of pre-service early childhood teachers to perform 
CPR for the future, considering that it is a future early 
childhood teacher and is responsible for infant and young 
children education and ongoing safety management. In 
addition, accurate analysis of knowledge, attitude, and 
performance prior to program development should be 

preceded. 

The purpose of this study was to investigate the 
differences in knowledge, attitude, and performance 
of CPR for infant and young children according to the 
general background of pre-service early childhood 
teachers and to establish measures to improve their 
performance. To the next, the purpose of this study was 
to investigate the variables that positively affect the 
ability of perform CPR as a basic study to improve the 
performance of pre-service early childhood teachers’ 
performance on CPR. The results of this study will 
provide basic data for the development of infant and 
young children CPR education program for pre-service 
early childhood teachers. 

The following are the specific research questions for 
carrying out these research objectives.

Research questions 1. Is there any difference 
in knowledge, attitude, and ability to perform CPR 
according to general characteristics of pre-service early 
childhood teachers?

Research questions 2. What is the relationship 
between knowledge or attitude, and performance ability 
of CPR of pre-service early childhood teachers?

Research questions 3. What are the variables that 
positively influence the ability to perform CPR of pre-
service early childhood teachers? 

MAteRIALs AnD MetHoD

Designs 

 This study is to investigate the knowledge, attitude 
and performance ability for CPR of pre-service early 
childhood teachers. 

 Participants and Data Collection

The subjects of this study were students who 
attended Early Childhood Education Department of 
three universities in B, D city of Korea. In selecting 
students, students from universities with similar size, 
number of students, and educational environment were 
selected. The number of subjects was G* power 3.1.3 
program10, multiple regression analysis required effect 
size .15, significance level .05, power. 95, and 10 
independent variables, the minimum sample size was 
176. The number of subjects in this study was 349, which 
satisfied the required number of samples. Data collection 
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was conducted from November 1, 2017 to December 30, 
2017, and self - report questionnaires were distributed 
to students who agreed to participate in the study. The 
questionnaire took 10-15 minutes. 

ethical Considerations

The study protocol was approved by the research 
ethics committee at the institution with which the authors 
were affiliated. Data collection commenced only after 
participants had provided written informed consent. 

 Research Instruments

Knowledge of CPR:

Knowledge of cardiopulmonary resuscitation was 
used by Yang2. This tool comprises 17 items patient 
assessment (3 questions), airway maintenance (1 
question), airway obstruction (1 question), artificial 
respiration (2 questions), chest compression (3 
questions), general knowledge about CPR (2 questions), 
Infant cardiopulmonary resuscitation (1 question), infant 
airway obstructin first aid (1 question), emergency 
judgement (2 questions), and goodwill emergency 
medical care (1 question). The correct answer is 1 point, 
and I do not know and wrong answer is 0. The higher the 
score, the higher the knowledge of CPR. In the study of 
2, the KR-20 value was .59, which was .79 in this study. 

 Attitudes to CPR: 

The attitude toward cardiopulmonary resuscitation 
was based on Yang2. The attitude scale was a total of 11 

items. Likert scale was 5 points. The higher the score, the 
more active the attitude of CPR in emergency situations 
. In Yang 2, Cronbach’s alpha was .77 and in this study 
was .78. 

 Ability to perform CPR:  

The ability of CPR to perform the cardiopulmonary 
resuscitation procedure in a precise manner was 
evaluated by Yang2. A total of 12 questions were scored 
on a 5-point Likert-type scale, ranging from ‘Very well’ 
to ‘Very poor’, with higher scores indicating higher 
CPR performance in an emergency situation. In Yang 2, 
Cronbach’s alpha was .89 and in this study was .93.

DAtA AnALYsIs

The collected data were analyzed using the SPSS / 
WIN 20.0 statistical program. The general characteristics 
of the subjects, frequency, percentage, mean, and 
standard deviation were used as the main study variables. 
The differences of the main study variables according 
to general characteristics were analyzed by t-test and 
ANOVA, respectively. 

Regression analysis refers to an analysis of the 
specific trends in observed data. That is, the relationship 
between two or more variables is to grasp. In other words, 
it is a statistical method of describing and predicting the 
value of one particular variable (dependent variable) from 
one or more other variables (independent variables). The 
basic model of regression analysis is Equation 1.

 
yi = β0 + β1xi + εi  (i = 1 to n)                          (1) 

 
The regression coefficient is the intercept coefficient and the slope coefficient. The error term also follows a 

normal distribution with an average of zero and a standard deviation of σ. Equations 2 through 4 are mathematical 
modeling techniques for extracting regression coefficients. 

 
Sxx = ∑ (xi − x̅)2 , Syy =n

i=1 ∑ (yi − y)̅2n
i=1                       (2) 

 
Sxy = ∑ (xi − x̅)(yi − y̅)n

i=1                             (3) 
 

β̂1 = Sxy
Sxx

, β̂0 = y̅ − β̂1x̅                              (4) 
 

The correlation coefficient of the Pearson correlation coefficient is shown in Equation 5. 
 

r = ∑ (xi−x̅)(yi−y̅)n
i=1

√∑ (xi−x̅)2 ∑ (yi−y̅)2n
i=1

n
i=1

                              (5) 
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X variables, and y variables are correlated with 
each other. That is, the sum of the values obtained by 
subtracting the data of the x variable by the average of 
the x variables and the sum of the values obtained by 
subtracting the data of the y variable and the average 
value of the y variable are summed. Then, the difference 
between the two values is multiplied by the square of 
the difference between the x average and the x average. 
Finally, the sum of squares of the product of y variables 
and the mean difference of y variables is divided by the 
square root.

The correlation between the main research variables 
was analyzed using Pearson’s correlation coefficient, 
and the factors affecting ability to perform CPR were 
analyzed by regression. 

ResuLts 

The differences of knowledge, attitude and ability 
to perform CPR according to general characteristics of 
subjects is shown in Table 1.

table 1. the differences of knowledge, attitude and ability to perform CPR according to general 
characteristics of subjects (n=349) 

General 
Characteristics

Knowledge Attitude  Ability to 
perform

M±sD  t or F M±sD  t or F M±sD  t or F

Age(yr) 19-20 9.57±2.11 0.67 41.77±5.43 1.89 40.33±10.71 17.04***

21-23 9.56±2.01 41.54±4.89 44.06±6.98

≥24 9.00±2.10 39.35±5.63 35.1±4.49

Religion Buddhism 9.48±1.84 3.52* 40.77±4.86 .59 44.86±7.27 1.63

Christianity 8.16±2.16 41.64±5.48 42.26±9.40

Catholicism 10.75±1.75 42.25±5.28 44.63±5.69

Others 9.52±2.15 41.45±4.84 42.93±7.10

Emergency 
experience

Yes 9.67±2.35 0.29 42.17±3.30 .64 40.33±9.70 -1.66

No 9.52±2.10 41.40±5.10 43.38±7.44

CPR education 
experience

Yes 9.60±2.06 2.60* 41.36±4.99 -1.17 43.59±7.20 3.76***

No 8.35±2.41 42.70±4.95 37.15±10.82

Number of CPR 
education

1 9.52±2.14 1.22 41.32±5.13 .64 45.14±7.14 6.63***

2 9.89±1.94 41.81±1.69 41.47±7.89

3 9.05±2.24 41.20±4.40 41.75±3.31

≥4 9.54±1.84 40.50±5.47 42.34±5.15

Basic education 
method

Lecture 8.00±1.04 2.56 43.25±3.08 3.93** 40.00±2.66 1.49

Lecture+Practice 9.66±2.13 41.22±4.97 43.75±7.53

Video 9.60±1.10 43.30±5.35 44.10±8.15

Lecture, 
Practice, Video

10.00±.00 34.00±.00 39.00±.00

 Subject of 
CPR Education 
program 

only adult 8.95±1.75 5.99*** 42.66±4.06 8.38*** 41.22±4.28 6.89***

adult, child 9.27±2.16 39.51±5.43 42.68±6.44

adult, child, 
infant 

10.08±2.01 42.66±4.66 45.22±8.13

child, infant 9.00±.00 44.00±.00 34.00±.000

* p<.05, ** p<.01, *** p<.001 
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As shown in Table 1, knowledge of cardiopulmonary 
resuscitation was significantly different according to 
religion, experience of CPR training, and subjects 
of CPR training. On the other hand, there was no 
significant difference according to age, emergency 
situation, number of education experiences of CPR and 
basic education method. The attitude toward CPR was 
significantly different according to the subjects of basic 
education and CPR. However, there were significant 
differences according to age, religion, emergency 
situation, education experience of CPR, and number of 
education experiences of CPR There was no difference. 
The ability to perform CPR was significantly different 
according to age, CPR experience, number of CPR 
training experiences, and subject of CPR education 
program, but it was significantly different according 
to religion, emergency situation, and basic education 
methods there was no difference. 

The correlation of between knowledge or attitude 

and ability to perform CPR is shown in Table 2.

table 2. the correlation of between knowledge or 
attitude and ability to perform CPR 

Variables Knowledge Attitude

Knowledge -  

Attitude .11* -

Ability to perform .30*** .45***

                                           * p<.05, *** p<.001

As shown in Table 2, knowledge and ability to perform 
to CPR were positively correlated (r= .30, p <.001), and 
attitudes and ability to perform to CPR were significantly 
correlated (r= .45, p <.001). 

The factors Affecting on ability to perform CPR is 
shown in Table 3.

table 3. the factors affecting on ability to perform CPR 

Variables B se β t(p) R2 F(p)

Constant 10.54 3.05  3.46*** .32 52.21***

Attitude .64 .07  .44 9.59***  

Number of CPR education -1.16 .34 -.16 -3.47***  

*** p<.001

As shown in Table 3, regression analysis was 
conducted to determine the factors affecting the ability 
to perform CPR of pre-service early childhood teachers. 
The positively influencing factor was attitude toward 
CPR (β= .44) the negative factors were the number of 
CPR training (β= - .16). These factors showed 32% of 
the ability to perform CPR. 

ConCLusIon

This study was to investigate the knowledge, 
attitudes and ability to perform CPR according to 
general variables of pre-service early childhood teachers 
and to analyze the relationship between these variables, 
and the effect of knowledge and attitude on ability to 
perform CPR. This study was to provide basic data 
necessary for the development of educational programs 

for early childhood teachers to have the ability to 
perform CPR(Cardiopulmonary Resuscitation) correctly 
in emergency situations such as airway obstruction or 
cardiac arrest. 

The results of this study were as follows: First, pre-
service early childhood teachers’ knowledge about CPR 
was significantly different according to the experience 
of CPR. This is consistent with the results of Yang2. The 
results of this study showed that the knowledge of CPR 
teachers about CPR was significantly different according 
to the content of CPR training. In developing CPR 
program for pre-service early childhood teachers, and it 
is necessary to deal with the contents of the education 
that is appropriate for them. 
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The results of previous studies show that the pre-
service early childhood teachers’ attitudes toward CPR 
did not show any significant difference according to the 
number and frequency of CPR training. Nevertheless, 
CPR showed a significant difference according to the 
basic education methods of CPR and subjects of CPR. 
This is because the qualitative aspect is more important 
than the quantitative aspect of CPR education in order to 
change the attitude of CPR for pre-service early childhood 
teachers. In developing CPR education program for pre-
service early childhood teachers (e.g infants, young 
children, etc.) are selected and the contents of education 
should be composed.

The results of previous studies are consistent with the 
results that pre-service early childhood teachers’ ability 
to perform CPR was significantly different according 
to age and CPR experience. The results showed that 
the performance of preterm pre-service early childhood 
teachers’ CPR was significantly different according to 
the number of CPR training experiences and the subjects 
of CPR training. These results suggest that the number of 
CPR experience should be increased when constructing 
a CPR training program. It also suggests that they need 
to organize educational programs with appropriate 
educational content. 

Second, the results of this study, which showed a 
significant positive correlation between knowledge 
or attitude and ability to perform CPR are consistent 
with the results of previous studies. This means that 
when developing CPR education programs for pre-
service early childhood teachers, focus should be placed 
on knowledge and attitude formation as contents of 
education. In addition, it suggests that the contents of 
practical training that can enhance the ability to perform 
CPR should be supplemented qualitatively considering 
knowledge and attitude. 

Third, pre-service early childhood teachers’ 
attitude toward CPR was positively influenced on CPR 
performance and negative factor was CPR education. 
This implies that education on CPR should be carried 
out focusing on attitude rather than knowledge. In 
particular, a strategy to encourage CPR actively in an 
actual emergency situation will be needed. However, this 
study did not show any significant effect of educational 
experience or knowledge on CPR. Although the number 
and attitude of CPR training were found to be factors 
affecting CPR performance, there is a need for further 

studies to find comprehensive factors that affect the 
ability to perform CPR.

In order to improve the knowledge, attitude and 
ability to perform CPR of pre-service early childhood 
teachers, it is necessary to develop a customized program 
that reflects the latest protocols using appropriate 
teaching media for infants and young children. In 
addition, it is important to emphasize the role of early 
childhood teachers and the importance of CPR in 
encouraging the will and attitude to actively perform 
CPR in emergency situations when they become early 
childhood teachers. And, rather than simply increasing 
the number of times, it will be necessary to train them to 
strengthen their self-confidence through qualitative and 
practical training. In addition, it would be more effective 
to introduce a customized CPR education program to pre-
service early childhood teachers who formally acquire a 
CPR certificate, to continue quality management, or to 
implement an education program for infant and young 
children education.

Based on the results of this study, the following 
suggestions are made. First, it is necessary to develop 
an effective educational program that can enhance the 
knowledge, attitude and ability to perform CPR for 
pre-service early childhood teachers. Second, in this 
study, since the ability to perform CPR was measured 
by the self-report scale, it would be different from the 
actual performance to CPR. Therefore, it is necessary 
to conduct further research to directly evaluate the 
strengths and weaknesses of performance to CPR by 
objectively measuring actual ability to perform CPR. 
Third, further study is necessary to identify the various 
factors influencing the performance of infants and young 
children’ CPR and to compare the results of these studies 
with the field early childhood teachers. 
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ABstRACt

The intensity of emotional labor has caused constant job turnover of Taekwondo instructors. This study 
aims to examine the relationship between emotional labor, a calling, and emotional dissonance. To fulfill the 
purposes of the present study, a questionnaire survey was conducted amongst 285 Taekwondo instructors in 
Korea. The questionnaire consists of the four sections, which are related to demographic statistics, emotional 
labor, Multidimensional Calling Measure (MCM), and emotional dissonance, respectively. The data were 
analyzed with SPSS 18.0 and AMOS 18.0, utilizing Confirmatory Factor Analysis and Structural Equation 
Modeling. The results of path analysis are as follows; First, the multiformity of emotional labor has a positive 
effect on IP and TGF among the factors of calling (β= .164, t=2.025 and β= .222, t= 2.731, respectively) while the 
multiformity has no effect on SMVB (β= .114, t= 1.442). That is, the multiformity of emotional labor does not 
show any relation with SMVB. In addition, the frequency of emotional labor positively affects IP, SMVB, 
and TGF (β= .449, t= 5.259, β= .540, t= 6.361, and β= .437, t= 5.239, respectively). Second, IP and SMVB, the factors 
of calling, are likely to influence the emotional dissonance (β= -.234, t= -3.097 and β= -.689, t= -3.407, respectively), 
while TGF does not have an impact on the emotional dissonance (β= -.210, t= -1.162). In other words, the higher 
level a calling is, the less emotional dissonance is. Third, the multiformity and the frequency of emotional 
labor have positive effects on the emotional dissonance (β= .480, t=6.249 and β= .226, t= 2.877, respectively). This 
study is expected to contribute to developing effective strategies to reduce emotional dissonance caused by 
emotional labor of excessive service work. Further studies on larger scale assessments are required. 

Keywords: emotional labor, calling, emotional dissonance, Taekwondo, instructors 

BACKGRounD

Taekwondo instructors play an important role as they 
not only teach techniques of martial arts but also they 
help their trainees to learn the spirit of Taekwondo and 
form sound values of life1. In Korea, Taekwondo institute 
is the place where instructors nurture as well as train 
their trainees. The intimate relations between instructors 
and trainees are usually established while training and 
being trained, the emotion both have is an important 
medium for building relationship2. It is assumed that 
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more than 3,000 Taekwondo instructors join a job 
market causing the oversupply of private Taekwondo 
institutes. They struggle to attain their competitiveness 
in a market. As a result, Taekwondo instructors who 
work for private Taekwondo institutes are forced to 
perform additional work such as consulting parents’ of 
their trainees, attracting new trainees. Instructors have to 
not only instruct their trainees but also deal with trainees’ 
parents3. While carrying out various responsibilities, 
they are usually forced to perform emotional labor, 
inducing emotional dissonance4. Emotional labor is 
defined as ‘managing emotions to show disguised facial 
expressions and body gestures to others’, requiring 
individuals within an organization to adjust themselves 
and hiding their emotions to accommodate the norms of 
the organization they work for5. 
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The intensity of emotional labor that Taekwondo 
instructors face in Taekwondo institutes has been 
increasing, causing constant job turnover of instructors. 
Excessive emotional labor will have a negative impact 
on Taekwondo industry in a long run. 

With the rapid growth of service industry, competition 
to attract customers is getting fierce and people take 
emotional labor of service workers granted6. A number 
of previous studies on emotional labor have considered 
emotional labor as something leading to negative 
emotions2,7,8. However, according to other studies which 
emphasize the positive side of emotional labor, emotional 
labor refers to the process of individuals’ identifying 
with social values based on the social identity theory and 
people tend to deem emotional labor itself positive rather 
than have emotional dissonance when they have a sense 
of unity with a society and their own values of work9,10,11. 
The present study focuses on the frequency and the 
diversity of expressing emotions and emotional attitude 
of workers in the study model suggested by Morris & 
Feldman (1996). In the field of psychology, calling is 
recognized as attitude and viewpoint that people have 
about their work or job. In a capitalist society, as people 
who consider their work as a job generally tend to focus 
on material rewards, psychologists started to pay more 
attention on work, career, and calling for their research12, 
and recently, the research on the definition of Calling, 
the method of measuring Calling, and the development 
of Calling has been actively conducted13,14,15. 

The present study aims to investigate the relationship 
between emotional labor of Taekwondo instructors, a 
calling, and emotional dissonance and to provide basic 
data which may help Taekwondo instructors reduce 
emotional dissonance. 

Research Hypothesis

The hypotheses of this study are as follows;

H1-1. Multiformity has a positive effect on IP.

H1-2. Multiformity has a positive effect on SMVB.

H1-3. Multiformity has a positive effect on TGF.

H1-4. Frequency has a positive effect on IP.

H1-5. Frequency has a positive effect on IP.

H1-6. Frequency has a positive effect on IP.

H2-1. IP has a negative effect on Emotional 
Dissonance.

H2-2. SMVB has a negative effect on Emotional 
Dissonance.

H2-3. TGF has a negative effect on Emotional 
Dissonance.

H3-1. Multiformity has a positive effect on 
Emotional Dissonance.

H3-2. Frequency has a positive effect on Emotional 
Dissonance.

MetHoDs

Participants and Procedure

To fulfill the purposes of the study, questionnaire 
survey was conducted. A total of 300 copies were 
distributed and collected between August and 
September, 2017. The participants were selected by using 
convenience sampling method. After being thoroughly 
explained about the purpose of the survey and instructed 
how to answer the each items, the participants were 
asked to fill out the questionnaire, evaluating themselves 
on their own. The 300 copies of the questionnaire were 
collected and 15 of them were discarded, which were 
not valid to analyze. Namely, 285 out of 300 copies were 
used for the final data analysis. 

Instrument

A questionnaire was used for the study. The 
questionnaire is composed of question items with 5 
Likert scales except for the items on the demographic 
information. The detailed information of the questionnaire 
is presented with the following explanation. First, the 
section related to the emotional labor consists of the six 
items, reflecting the diverse emotions and frequency of 
emotional labor that the owner of a Taekwondo gym 
commonly asks Taekwondo instructors to perform 
toward customers, that is, both students and their 
parents16. The items of the questionnaire were selected 
from the previous studies and modified to make them 
congruent with the purpose of this study16.  Second, the 
items on a calling used in the previous studies were also 
selected and modified17. The scales of calling consists 
of the nine items, including the three items for the 
identification and personal-environment-fit(P-E-Fit), 
the three items measuring sense of meaning and value-
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driven behavior (SMVB), and the three items related 
to transcendent guiding force (TGF). Last, the items 
measuring emotional dissonance consists of the three 
questions which were also modified from the previous 
studies17.

DAtA AnALYsIs

The collected data were analyzed with PASW 18.0 
and AMOS 18.0. For the descriptive statistics to find 

out sociodemographic of the participants, frequency 
analysis was used. To verify the reliability and validity 
of the questionnaire, confirmatory factor analysis 
and reliability analysis were employed. In addition, 
correlation analysis was used to find out the relations 
between the factors and structural equation model was 
used to test the research questions. The results are shown 
in table 1 and table 2.

Table 1. Confirmatory factor analysis and reliability

Factors subfactors Items sC eV CR AVe

Emotional Labor Multiformity

Multiformity 1 .764 .358

.762 .519 .716Multiformity 2 .654 .413

Multiformity 3 .606 .507

Frequency

Frequency 1 .728 .290

.874 .698 .785Frequency 2 .737 .211

Frequency 3 .770 .220

Calling

IP(Identification and P-E-Fit)

IP1 .755 .317

.867 .687 .785IP2 .844 .163

IP3 .652 .298

SMVB(Sense of Meaning 
and Value-driven Behavior)

SMVB1 .799 .247

.881 .711 .813SMVB2 .754 .228

SMVB3 .762 .250

TGF(Transcendent Guiding 
Force)

TGF1 .766 .285

.858 .668 .812TGF2 .792 .277

TGF3 .748 .318

Emotional Dissonance
E. D 2
E. D 3

E. D 1 .882 .146

.907 .766 .863.789 .263

.806 .218

χ2=303.539, df=120, CFI=.926, TLI=.905, RMSEA=.073, SRMR=.033

table 2. the correlation of the factors

1 2 3 4 5 6

Multiformity 1

Frequency .310*** 1

IP .270*** .421*** 1

SMVB .265*** .478*** .513*** 1

TGF .293*** .434*** .457*** .723*** 1

Emotional Dissonance .132* -.183** -.430*** -.617*** -.534*** 1

Note. *p<.05, **p<.01, ***p<.001
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tHe ResuLts oF PAtH AnALYsIs

The results of the path analysis are presented by 
mentioning whether each hypothesis is accepted or not 
in table 3 and table 4.

Hypothesis1-1. Multiformity has a positive effect on 
IP.

Hypothesis1-2. The hypothesis was rejected, 
indicating SMVB is not influenced by Multiformity.

Hypothesis1-3. Multiformity has a positive effect on 
TGF.

Hypothesis1-4. Frequency has a positive effect on 
IP.

Hypothesis1-4. Frequency has a positive effect on 
SMVB.

Hypothesis1-4. Frequency has a positive effect on 
TGF.

Hypothesis2-1. IP has a negative effect on Emotional 
Dissonance.

Hypothesis2-2. SMVB has a negative effect on 
Emotional Dissonance.

Hypothesis2-3. The hypothesis was rejected, 
indicating Emotional Dissonance is not influenced by 
TGF.

Hypothesis3-1. Multiformity has a positive effect on 
Emotional Dissonance.

Hypothesis3-2. Frequency has a positive effect on 
Emotional Dissonance.

Table 3. Goodness-of-fit test

standards χ2 df CFI tLI RMseA sRMR

indexes 303.539 120 .926 .905 .073 .033

table 4. the results of hypothesis test

Hypothesis Path β S.E. t p

1-1 Multiformity → IP .164 .074 2.025 *

1-2 Multiformity → SMVB .114 .073 1.442 .149

1-3 Multiformity → TGF .222 .073 2.731 **

1-4 Frequency → IP .449 .097 5.259 ***

1-5 Frequency → SMVB .540 .098 6.361 ***

1-6 Frequency → TGF .437 .093 5.239 ***

2-1 IP → Emotional Dissonance -.234 .083 -3.097 **

2-2 SMVB → Emotional Dissonance -.689 .219 -3.407 ***

2-3 TGF → Emotional Dissonance -.210 .204 -1.162 .245

3-1
Multiformity → 
Emotional Dissonance

.480 .077 6.249 ***

3-2
Frequency → 
Emotional Dissonance

.226 .098 2.877 **

Note. *p<.05, **p<.01, ***p<.001

ConCLusIon

This study aims to examine how emotional labor, a 
calling, and emotional dissonance are related and how 
they affect one another. 

First, Multiformity and Frequency positively affect 
a Calling, while Multiformity does not influence SMVB, 
indicating that the level of Calling rises higher when 
emotional labor of Taekwondo instructors increases. 
Namely, to build the positive relation between Taekwondo 
instructors’ emotional labor and Calling, it is necessary 
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for them to be able to express their diverse emotions 
frequently and in turn it will help boost Identification, 
Personal-Environment-Fit, and Transcendent Guiding 
Force of the Taekwondo instructors. Considering the 
unique traits of martial arts, it is difficult for Taekwondo 
instructors improve their Calling when they have 
the oppressive relations with their masters (usually 
a hierarchy exists between instructors and masters). 
Therefore, it is important for masters to form the 
atmosphere by encouraging and cheering instructors so 
that instructors express themselves freely and frequently. 

Second, the results indicate that IP, SMVB, 
negatively affect Emotional Dissonance, which means 
that the higher level of Calling the instructors have, the 
less Emotional Dissonance the instructors have. Thus, 
it is suggested to give both instructors and their masters 
opportunities to understand and learn what Calling is 
and how it works to reduce Emotional Dissonance. That 
way, they can take pride in working as a Taekwondo 
educator and appreciate the value of their work. 

Third, Multiformity and Frequency positively affect 
Emotional Dissonance, which means Multiformity and 
Frequency of expressing emotions about the excessive 
emotional labor influence Emotional Dissonance. That 
is, being able to express how the instructors feel about 
excessive emotional labor helps them reduce Emotional 
Dissonance. Again, it is important for masters to form 
the atmosphere where the instructors are encouraged and 
cheered. 

Overall, to reduce Emotion Dissonance, the training 
that increases and enhances Calling of the instructors is 
highly recommended. In addition, the masters working 
with Taekwondo instructors should strive to create the 
environment where the instructors can have positive 
emotions about their work. 

ethical Clearance: Taken from Halla University

source of Funding: Self

Conflict of Interest: Nil

ReFeRenCes

1 Son J, Jang Y, Youn H. The Difficulties of Instructors 
in Objective and Execution for the Coaching of 
Taekwondo. Journal of  Coaching Development. 
2011;13(1):125-132.

2 Brotheridge CM, Grandey AA. Emotional labor 
and burnout: Comparing two perspectives of 
people work. Journal of Vocational Behavior. 
2002;60(1):17-39.

3 Lee J, Jeong S, Song J. An analysis of the effects of 
the educational service quality of youth sports center 
on a parents-satisfaction, sports experience activity 
participating intention and recommendation. 
Korean J Physical Educ. 2010;49(1):293-307.

4 Lee J, Li JL, Lee, Jang W. Correlations among 
the Emotional Labor, Job Burnout and Customer 
Orientation of Taekwondo Instructors. Korean 
Journal of Sport Science. 2013;24(4):757-767.

5  Hochschild AR. The Managed Heart. Berkeley: 
University of California Press;1983.

6 Fox S, Spector PE. Relations of emotional 
intelligence, practical intelligence, general 
intelligence, and trait affectivity with interview 
outcomes: It’s not all just G. Journal of 
Organizational Behavior. 2003;21(2):203-220.

7 Demerouti E, Bakker, AB, Nachreiner F, Schaufeli, 
WB. The job demands-resources model of burnout. 
Journal of Applied Psychology. 2001;86(3):499-
512.

8 Heuven E, Bakker A. Emotional dissonance and 
burnout among cabin attendants. European Journal 
of Work Organizational Psychology. 2003;12(1):81-
100.

9 Ashforth BE, Humphrey RH. Emotional labor in 
service roles: The influence of identity. Academy of 
Management Review. 1993;18(1):88-115.

10 Cropanzano R, Weiss HM, Elias SM. The impact of 
display rules and emotional labor on psychological 
well-being at work. In: Perrewe´, P. L., & Ganster, 
D. C.(Eds.). Research in Occupational Stress and 
Well-being. 2004;3:45-89.  

11 Gosserand RH, Diefendorff JM. Emotional display 
rules and emotional labor: The moderating role 
of commitment. Journal of Applied Psychology. 
2005;90(6):1256-1264.

12 Bellah RN, Madsen R, Sullivan WM, Swidler A, 
Tipton SM. Transforming American Culture. The 
Center Magazine, 1986;19(5):5.

13 Constantine MG, Miville ML, Warren AK, Gainor 
KA, Lewis-Coles MAE. Religion, spirituality, 
and career development in African American 



1392         Indian Journal of Public Health Research & Development, September 2018, Vol. 9, No. 9     

college students: A qualitative inquiry. The Career 
Development Quarterly. 2006;54(3):227-241.

14 Dik BJ, Duffy RD. Calling and vocation at work: 
Definitions and prospects for research and practice. 
The Counseling Psychologist. 2009;37(3):424-450.

15 Duffy RD, Manuel RS, Borges NJ, Bott EM. 
Calling, vocational development, and well being: A 
longitudinal study of medical students. Journal of 
Vocational Behavior, 2011;79(2):361-366.

16 Morris JA, Feldman DC. The dimensions, 
antecedents and consequences of emotional labor. 
Academy of Management Review. 1996;21(4):986-
1010.

17 Hagmaier T, Abele AE. The multidimensionality 
of calling: Conceptualization, measurement and 
a bicultural perspective. Journal of Vocational 
Behavior. 2012;81(1):39-51.



the effect of Progressive Resistive exercise on the Lower 
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ABstRACt 

The ‘Frog Swim’ on the Pilates Reformer represents a resistance exercise where the lower extremity pushes-
out and pulls-in while one’s upper body is in a fixed position, facing down. Resistance exercises help prevent 
injuries and enhance muscle strength, endurance and function.

This research selected 17 female dance students from C University in D Metropolitan City through purposive 
sampling and measured the muscular strength, abdominal muscle endurance, lower extremity muscular 
endurance, flexibility, explosive muscular strength, agility, balance and cardiovascular endurance of the 
students before and after ‘Frog Swim’ exercises using the Pilates Reformer to compare the effects on leg 
strength.

The results were compiled in 12 sessions over 4 weeks. Analysis results showed that, in the control group 
there was little difference in the lower extremity muscular endurance pre-exercise and post-exercise 
measurements. However, in the experiment group, the pre-exercise and post-exercise measurements 
displayed a significant difference. When resistive exercises are performed in a tightened posture of the 
antagonistic muscles, the study has confirmed that core muscle function is invigorated through the balance 
of agonistic and antagonistic muscles.

To conclude, using ‘Frog Swim’ exercises as part of a warm-down can prevent injuries and provide a great 
deal of positive effects on stage and during practice.

Keywords: Pilates, Resistive Exercise, Reformer, Antagonistic and Agonistic Training, Lower Extremity 
Muscle Strength

IntRoDuCtIon

The arts can offer remedy for souls made weary 
by everyday life and provide a means of expressing 
empathy towards life and the times. Although many fields 
covering the arts use the body to research and portray the 
diversity of life, it is especially more important in dance 
as the body is used as the principal tool of expression. In 
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particular, lower extremity muscle strength is essential 
for dancers in their movements, jumps and turns. 
Meanwhile, dancers can be injured by continued use of 
joints bent out of shape and can also end up asymmetric 
due to bad form or overuse of one side1. 

Since the angle and movement of joints as well as 
amount of strength exerted is different each time the 
same motion is repeated, muscle tension and ‘erroneous 
habitual movement pattern2’ can bring physical strain. 
In addition, core equipment used by dancers for balance 
is used to maintain standing posture and for spatial 
movement techniques. Furthermore, proprioceptive 
sense can be developed to improve physical conditioning 
capabilities and to provide the basis for advanced dance 
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techniques as well as static and dynamic control 3. 

experimental Details

In general, each joint mainly uses the flexor muscle 
for muscle contraction and the extensor muscles for 
muscle relaxation. This study aims to measure and 
experiment the changes to muscle strength and thereby 
verify its benefits, using a training program of 12 
sessions over 4 weeks focused on strengthening the 
lower extremity extensors (lumbar vertebrae muscle, 
gluteus muscle, biceps muscle of thigh), which are 
antagonistic muscles and the flexor muscles (peroneus 

longus muscle, peroneus brevis muscle, gastrocnemius 
muscle medial head, gastrocnemius muscle lateral head, 
soleus muscle, Achilles tendon, etc.), which are used 
when the sole of the foot is flexed. 

At this juncture, I introduce the ‘Frog Swim’ 
performed on the reformer, which is a progressive 
resistive exercise designed to strengthen the core function 
(deep muscle) in a short period of time. The ‘Frog Swim’ 
involves two forms. The first form is a resistive exercise 
where the lower extremity is used to push out and then 
pull in to strengthen the antagonistic muscles while the 
upper body is in a fixed position, facing down. 

table 1. ‘Frog swim-prone position’ exercise composition

exercise program (face-down) no. of repetitions exercise effect

Warm-up exer-
cise Breathing 10 times Strengthen cardiovascular endurance 

and warm-up

Neck-hinge re-
sistive exercise

forehead on the floor, back of neck elongated 
state (isometric) Maintain position Strengthen neck extensor

Shoulder/arm/ 
shoulder joint 
resistive exer-

cise

spread elbows up to shoulder position (iso-
metric) Maintain position Strengthen brachial triceps, shoulder 

joint, shoulder extensor muscle

Torso joint resis-
tive exercise

shoulders and pelvis form rectangular shape, 
resist by pushing up from floor (isometric) Maintain position

Extend abdomen muscle, oblique 
abdominal muscle, strengthen dorsal 

and lumbar vertebrae muscle

Pelvic joint 
extension and 
curve exercise

repeated exercise while ventral pelvis is 
expanded by being held upwards and dorsal 

pelvis is contracted in a curved state (isomet-
ric & isotonic)

Motion caused by 
angle of pelvis 

external rotation

Extend iliopsoas muscle and strength-
en quadratus lumborum muscle

Knee joint 
exercise

knee abducted position, repeat abduction, 
adduction resist exercise (increased range of 

motion & isotonic)

Motion caused by 
angle of knee exter-

nal rotation

Increased range of motion of pelvic 
and knee joints, extension and 

strengthening of adductor and abduc-
tor muscles

Ankle joint 
exercise

push out from floor using big and index toes 
while maintaining heel spread to 45 degrees 

to strengthen inversion of soles.

Motion caused by 
angle of feet Toes and metatarsals

Warm-down 
exercise Breathing One minute Cool down

In the first form where the upper body if facing 
down, the upper body is fixed using isometric exercise 
while the toes are placed on the foothold in a higher 
position than the hips. This allows the carriage to be 
pushed through using the power of the abdominal 
muscles. The erector spinae muscles are strengthened by 
the use of the abdomen (transverse muscle of abdomen), 
which is an antagonistic muscle. In addition, the foot 

invertor is reinforced by the use of the big, index and 
middle toes. Starting from a position where the pelvis 
is extroverted, knees are curved and extroverted and 
the feet are extroverted, the movement induces the 
introversion of the pelvis, extension and introversion of 
the knees and inversion of the feet. Details regarding the 
form and exercise sequence are shown in figure 1 and 
table 1, respectively.
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Figure 1. Image of ‘Frog swim-prone position’

The second form involves lying on your back with hips held up and the lower body is used to push out. Each 
position is performed 30 times over three sets.

table 2. ‘Frog swim-spinal position’ exercise composition

exercise program (lying down) no. of 
repetitions exercise effect

Warm-up 
exercise Breathing 10 times Strengthen cardiovascular endurance 

and warm-up

Neck-hinge 
resistive exercise

head on the floor, 
back of neck stretched (isometric)

Maintain 
30 repetitions

Strengthen neck extensor

Shoulder/arm/ 
shoulder joint 

resistive exercise

stretch arms vertically and stick to torso, 
palms push floor and resist outwards 

(isometric)

Maintain 
30 repetitions

Strengthen brachial triceps, shoulder 
joint, shoulder extensor

Torso joint 
resistive exercise

shoulders and pelvis form rectangular shape, 
place soft ball under pelvis to hold up and 

resist against ball (isometric)

Maintain 
30 repetitions

Extend abdomen muscle, external and 
internal oblique abdominal muscle, 

strengthen dorsal and lumbar vertebrae 
muscle

Pelvic joint 
extension and 
curve exercise

shoulders and pelvis form rectangular shape, 
place soft ball under pelvis to resist against 
ball while moving lower extremity. Pelvic 
adductor resistive exercise (isometric & 

isotonic)

Motion caused 
by angle of 
movement

30 repetitions

Extend iliopsoas muscle and strengthen 
quadratus lumborum muscle and pelvic 

extensor muscle

Knee joint 
exercise

knee abducted position, repeat abduction and 
adduction resist exercise (increased range of 

motion & isotonic)

Motion caused 
by angle of 
movement

30 repetitions

Increased range of motion of pelvic and 
knee joints, extension and strengthening 

of adductor and abductor muscles

Ankle joint 
exercise

spread out toes to 45 degrees, heels held 
together, push up dorsum to maximum so that 
the eversion power enables the third, fourth 

and little toes to be used

Resistive exercise
30 repetitions

Strengthen toe muscles, stretch and 
strengthen back of feet

Warm-down 
exercise Breathing One minute Cool down

In the second form which is a lying-down position 
with the hips lifted, the body weight is placed on the 
back of the neck, which has the effect of stretching that 
area as well as squaring the shoulders. The lifting of the 
hips strengthens the erector spinae muscles, the gluteus 
muscle and the adductor muscles, thereby enabling 
balanced muscle function of the lower extremities by 

forming an equilibrium starting from the core abdominal 
muscles to the toes. Details regarding the form and 
exercise sequence can be seen in figure 2 and table 2, 
respectively.
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Figure 2. Image of ‘Frog swim-spinal position’

In this study, 17 female dance majors were selected 
from C University in D Metropolitan City through 
purposive sampling. Over 12 sessions during 4 weeks, the 
muscular strength, abdominal muscle endurance, lower 
extremity muscular endurance, flexibility, explosive 

muscular strength, agility, balance and cardiovascular 
endurance of the students was measured before and after 
the ‘Frog Swim’ exercises to compare the effects they 
had on lower extremity muscles, as shown in table 3.

table 3. Lower extremity muscle strength measurement items

Measurement Item Measurement Factor Measurement unit

Back muscle strength Muscular strength kg

Sit-ups Abdominal muscle endurance repetitions/second

Half squat jumps Lower extremity muscular endurance repetitions/second

Sit and reach Flexibility cm

Standing long jump Explosive muscular strength cm

Side steps Agility repetitions/ 20 seconds

One-leg stance (eyes closed) Balance seconds

Shuttle runs (20m) Cardiovascular endurance repetitions

ResuLts AnD DIsCussIon

The data collected was analyzed using the SPSS win 
21.0 statistics program. Descriptive statistical analysis 
was used to calculate the mean and standard deviation 
between the groups and independent samples t-test was 
performed to test the significance of the mean difference. 
In addition, in order to confirm the effect of the “Frog 
Swim’ exercises conducted over a period of 4 weeks, 
paired samples t-test was conducted. All significance 
levels were set a ɑ<.05

Analysis results showed that, in the control group 
there was little difference in the lower extremity 
muscular endurance pre-exercise (31.67±8.29) and post-
exercise (37.67±4.84) measurements. However, in the 
experiment group, the pre-exercise (38.80±9.27) and 
post-exercise (52.80±9.92) measurements displayed 
a significant difference (t=-4.081***, p<.001). The 
breakdown of the study results can be seen in greater 
detail in table 4.
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table 4. Paired samples t-test Results before and after applying training program by group

Measurement Factor Measurement Item Group
M±sD

t p
Before After

Muscular strength Back muscle 
strength

CG 76.25±10.36 75.83±14.79 .090 .932

EG 62.85±8.60 72.55±9.91 -3.158* .012

Abdominal muscle 
endurance Sit-ups

CG 42.00±12.68 35.67±11.54 4.227** .008

EG 33.80±10.09 35.90±11.20 -.894 .395

Lower extremity 
muscular endurance Half squat jumps

CG 31.67±8.29 37.67±4.84 -1.904 .115

EG 38.80±9.27 52.80±9.92 -3.152* .012

Flexibility Sit and reach
CG 25.00±2.07 25.58±2.73 -.656 .541

EG 27.15±1.97 27.75±2.12 -4.129** .003

Explosive muscular 
strength Standing long jump

CG 153.33±18.18 158.17±19.93 -2.429 .059

EG 164.40±19.24 172.70±19.22 -2.487* .035

Agility Side steps
CG 19.33±2.94 20.50±3.94 -1.941 .110

EG 22.00±4.14 21.30±4.47 .587 .572

Balance One-leg stance 
(eyes closed)

CG
(LF) 23.83±13.23 48.33±47.62 -1.405 .219

(RF) 25.33±30.51 41.17±40.14 -.866 .426

EG
(LF) 54.50±34.05 43.40±27.75 1.047 .323

(RF) 58.60±38.10 61.30±35.70 -.307 .766

Cardiovascular 
endurance Shuttle runs (20m)

CG 18.67±9.44 16.17±11.13 .847 .436

EG 19.20±12.55 28.30±16.90 -1.713 .121

CG: Control Group, EG: Experimental Group

(LF): Left foot, (RF): Right foot

**p<.01, *p<.05

These results are consistent with Wan-kyu Kim’s 
research that found exercises using the Pilates Reformer 
helps muscle development4, Jae-won Moon’s research 
that demonstrated increased flexibility after exercises 
using the Pilates Mat and Reformer5, Jae-ho Ryu’s study 
that found a significant difference between the left and 
right flexor muscular strength using Pilates6, Hyo-jin 
Kim’s research that reported the increase in muscular 
endurance, flexibility, muscular power using Pilates 
springboard exercises7, Cheol-hee Park’s research that 
reported enhanced muscle strength, flexibility and 
muscular endurance using Hapkido Pilates8, Kyung-
hee Lee’s research that described lumbar trunk muscle 
strengthening and increased flexibility through Pilates 
Mat exercises9, and Jae-yeon Lee’s study that found 

Pilates support exercises enhanced muscle function 
when performing traditional Korean dance techniques10.

ConCLusIon

This study has demonstrated the effectiveness of 
Pilates ‘Frog Swim’ exercises on the lower extremity 
muscular strength, muscular endurance, flexibility 
and explosive muscular strength of dance majors. 
Furthermore, when resistive exercises are performed in a 
tightened posture of the antagonistic muscles, the study 
has confirmed that core muscle function is invigorated 
through the balance of agonistic and antagonistic 
muscles.

Most of the previous studies conducted exercises of 
30 minutes to one hour over a period of over 8 weeks. 
However, this research used 12 sessions over a 4-week 
period. The fact that the experiment group showed 
improvements in lower extremity muscular strength, 
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muscular endurance, flexibility and explosive muscular 
strength proves that the reinforced lumbar vertebrae 
muscle, pelvic correction and development of core 
muscles from knees to ankles brought overall muscular 
balance. To conclude, using ‘Frog Swim’ exercises as 
part of a warm-down can prevent injuries and provide a 
great deal of positive effects on stage and during practice.

There is a need for a deeper understanding of ‘Frog 
Swim’ movements performed on the Pilates Reformer 
as well as a motion analysis study based on the human 
anatomy. I also propose a comparative study of the swim 
breaststroke and the Pilates ‘Frog Swim’ movements. 
Furthermore, there needs to be increased awareness 
of the benefits of progressive resistive exercises using 
the Pilates Reformer and follow-up studies to verify 
the balanced strengthening of the flexor and extensor 
muscles for muscular skeletal illness patients. It is hoped 
that this study can be a useful reference source for dance 
instructors, students and professional dancers.
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ABstRACt

An integrated form of wavelet transform technique (IDWT) has been explored and established as a feature 
extraction strategy to detect the brain disorder from brain MRI images is this study. There are different 
orientations of human brain images such as; sagittal, coronal and transaxial plane. Here, transaxial plane 
human brain images are collected and the advantages of Haar and Bi-orthogonal 1.3 wavelet functions 
are used to extract the relevant features in two-dimensional space. After features are extracted from two 
different integrated wavelet functions, then the entire combined feature matrix has been provided as an 
input to Support Vector Machine (SVM) with linear and polynomial kernel to classify different brain 
disorder diseases. This proposed integrated feature extraction strategy has been compared with the multi-
layer probabilistic neural network (MLPNN), Naïve Bayesian network and Logistic Regression as well as 
existing techniques studied during the literature survey and it has been observed that proposed DWT with 
SVM polynomial kernel is giving 100% result, additionally, the proposed model has been validated using 
accuracy, precision, recall and F1-score.

Keywords: Feature extraction; Discrete Wavelet Transform; Support Vector Machine (SVM); Multi-Layer 
Perceptron Neural Network (MLPNN); Gaussian Naïve Bayesian Network and Logistic Regression

BACKGRounD

The use and development of computational models 
for medical image diagnosis raised a new level of 
interventional treatment and medical image processing 
is now one of the most popular ways to effectively 
and quickly diagnose the diseases and also it enables 
the doctors to quickly interpret the medical images 
accurately1,2. This image processing makes the full use 
of medical image information to improve the accuracy of 
the medical diagnosis systems3,4. Therefore, researchers/
scientists are putting their effort for the technological 
advancement in the field of medical image analysis. 
Image segmentation and feature extraction is the key 
challenge in the medical image processing being a 
prerequisite for the development of accurate and reliable 

Corresponding Author:
Annapareddy V n Reddy 
Research Scholar, Department of Computer Science 
Engineering, K L University, Vaddeswaram
nagarjunareddy@kluniversity.in

computer aided diagnosis systems3,5,6 .

Feature extraction in the one of the approach in the 
field of data mining and machine learning. This learning 
technique helps to extract the relevant features from an 
image of importance and those extracted features will 
lead to accurate classification of images5,6. This is the 
most crucial pre-processing step for any classification 
algorithm and the performance of the classifier heavily 
depend on the numerical properties of various image 
features which represent the data of the classification 
model. In general, feature extraction in image data 
involves the construction of combinations of variables 
from an image that describes the data with sufficient 
accuracy and it helps to improve the computational 
power of the classifiers and also overcomes the problem 
of over fitting with respect to training samples while 
generalizing the new samples5,6,7.

The main objective of research in computer aided 
medical image analysis is to develop a novel and efficient 
machine learning based classifier for brain disease 
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classification using medical image processing. Medical 
images are recorded through different techniques such 
as Magnetic Resonance Imaging (MRI) and Computed 
Tomography (CT)7,8,9. These images itself can recognize 
the disorders in the brain but with the help of a specialized 
medical person. The objective is to detect diseases in 
brain through data mining tools using these images. 
Therefore, in this work, the first task will be to process 
the image for enhancement, noise reduction and feature 
extraction. The second task would be to classify images 
through some machine learning technique for automatic 
identification of any disorder diseases. The rest of the 
paper has been organized into five sections. Section 2 
gives an in depth study on the available methodologies 
using wavelet transform for feature extraction of 
medical images. The methodologies used for the 
experimentation of this work are discussed in Section 3 
and in Section 4 discuses the experimentation and result 
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𝜑𝜑𝑗𝑗,𝑘𝑘(𝑛𝑛) = 1

√𝑠𝑠0
𝑗𝑗

𝜑𝜑 (𝑛𝑛−𝑠𝑠0
𝑗𝑗.𝑘𝑘

𝑠𝑠0
𝑗𝑗 ) is the discritized wavelet basis; where 𝑠𝑠0

𝑗𝑗 is the discritized version of the scale 

and 𝑠𝑠0
𝑗𝑗 is the translation parameter. Basically, two parameters are required for computing DWT, one is 

choice of mother wavelet and the second one is the level of decomposition M. M can be determined by the 

wavelength filter length and original signal length. 𝑀𝑀 = log2(N), where N is the length of the original 

signal. 

SVM and its kernel functions 

SVM is a supervised learning algorithm used for data classification which classifies data in large datasets by 

identifying separating surface11,12. Separating surface can be linear or non-linear separating surface in the 

input space of a dataset. Given a training set with label pairs (𝑢𝑢𝑖𝑖, 𝑦𝑦𝑖𝑖), 𝑖𝑖 = 1, … , 𝑛𝑛 where 𝑢𝑢𝑖𝑖 ∈  ℜ𝑛𝑛 and, 𝑦𝑦 ∈
 {𝑝𝑝𝑝𝑝𝑝𝑝𝑊𝑊𝑖𝑖𝑝𝑝, 𝑙𝑙𝑝𝑝𝑠𝑠𝑠𝑠}𝑖𝑖, SVM requires solution of the following optimization problem (2). 
 

𝑚𝑚𝑖𝑖𝑛𝑛
𝑤𝑤,𝑏𝑏,𝜉𝜉

1
2 𝑤𝑤𝑇𝑇𝑤𝑤 + 𝐶𝐶 ∑ 𝜉𝜉𝑖𝑖

𝑛𝑛
𝑖𝑖=1   

 

Subject to:    yi(wTΦ(ui) + b ≥ 1 − ξi, ξi ≥ 0.                           (2) 
 

Where, decision function is given by (3). 
 

𝑝𝑝 = 𝑠𝑠𝑠𝑠𝑛𝑛(∑ 𝑦𝑦𝑖𝑖𝛼𝛼𝑖𝑖𝐾𝐾(𝑥𝑥𝑖𝑖, 𝑥𝑥) + 𝜌𝜌𝑛𝑛
𝑖𝑖=1 )         (3) 

 

analysis along with the schematic layout of the proposed 
integrate model along with working principle. Section 5, 
result discussion, validation and parameter setup, finally 
Section 6 concludes the paper.

MAteRIAL AnD MetHoD

In this section general methodologies applied for the 
experimentation are discussed.

Discrete Wavelet Transform (DWt)

DWT is a dimensionality reduction technique, 
which transforms image pixels to discrete wavelet 
representation. It is described mathematically as a set of 
dot products of finite length sequence and a discritized 
sequence basis10. The result of each dot product is a 
wavelet transform coefficient. It can be mathematically 
expressed as in (1).      
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Training vector  is mapped into higher 
dimensional space by the kernel function . The 
separating surface depends on a subset of the original 
data known as a set of support vectors.  is 
the penalty parameter of the error term. SVM constructs 
a hyper plane or set of hyper planes known as functional 
margin in a high dimensional space, which separates the 
data into number of classes. Many times dataset is not 
linearly separable, for which finding a linear solution in 
two dimensions becomes impossible. 

Proposed framework 

The proposed feature extraction technique based 
on integrated wavelet transform uses the datasets which 
are supported and maintained by Harvard’s University13. 
It provides various brain image datasets for different 
diseases along with normal brain image. The images 
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Figure 1. Architecture of proposed IDWT model for feature extraction and classification of brain images 
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have been collected in gif format in grey scale with size 
256×256 each. Here, a well defined and an efficient 
feature extraction from brain images using an integrated 
wavelet approach has been proposed and the detailed 
architecture has been specified in Figure 1. 

In this method first of all the several brain images 
from the above reference are collected and all are in 
transaxial plane. Other than this there are other types of 
plane are available such as sagittal and coronal. These 
are the different orientations of the human brain through 
which the images are collected. In this paper, only the 
images in transaxial plane are considered. After the 
images are collected an IDWT technique for feature 
extraction has been proposed. The core part of DWT is the 
mother wavelet function used for transformation. There 
are different functions available such as; Daubechies, 
Haar, Morlet, Coiflet and Bi-orthogonal 1.x10,14,15,16.

Figure 1. Architecture of proposed IDWT model for feature extraction and classification of brain images

In this work, an IDWT technique for feature 
extraction from brain images combining the advantages 
of Haar and Bi-orthogonal 1.3 wavelet has been 
porposed. After features have been extracted from two 
different integrated wavelet functions, then the entire 
combined feature matrix has been provided to a classifier 
model that is SVM with linear kernel to classify different 
brain disorder diseases. The experimental evaluation 
described in the next section confirms that proposed 
IDWT outperforms on other single wavelet functions 
and also the performance comparisons of SVM classifier 
with other classification techniques such as Multi-Layer 
MLPNN, Gaussian NB and Logistic Regression are done 
and the parameters used are given in table 1 .

ResuLts

Wavelet transform is a very powerful tool for 
feature extraction from images as well as non stationary 
signals. DWT is generally considered as the most 
efficient technique for image decomposition and feature 
extraction. This is mainly popular because it analyzes 
signal or image at different scales of resolution. So it is 
useful for detailed analysis of images. In this work, two 
wavelet functions popularly used, one is an orthogonal 
wavelet function Haar and another one is Bi-orthogonal 
1.3 wavelet function. The mother wavelet function for 
Haar can be defined as given in (4).
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 Figure 2. DWt based feature extraction from normal and Alzheimer brain image using Integrated Haar wavelet function 

 

𝜓𝜓(𝑥𝑥)  = {
1    0 ≤ 𝑥𝑥 < 1/2

−1    1/2 ≤ 𝑥𝑥 < 1
0    𝑂𝑂𝑂𝑂ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒

           (4) 

 

The scaling function can be defined as shown in (5). 
 

𝜙𝜙(𝑥𝑥)  =  { 1    0 ≤ 𝑥𝑥 < 1
0     𝑂𝑂𝑂𝑂ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒         (5) 

 

Other type of wavelet function used in this work is Bi-orthogonal in which the wavelet function is 

not necessarily orthogonal but it is invertible. In this case two scaling functions (ф(x)) as given in (6) and 

(7) are used which are associated with two different wavelet functions (ψ(x)) of (8) and (9).  
 

𝜙𝜙(𝑥𝑥)  =  2 ∑ ℎ(𝑛𝑛)𝜙𝜙(2𝑥𝑥 − 𝑛𝑛)∞
−∞           (6) 

 

�̃�𝜙(𝑥𝑥)  =  2 ∑ ℎ̃(𝑛𝑛)�̃�𝜙(2𝑥𝑥 − 𝑛𝑛)∞
−∞            (7) 

𝜓𝜓(𝑥𝑥)  =  2 ∑ 𝑔𝑔(𝑛𝑛)𝜙𝜙(2𝑥𝑥 − 𝑛𝑛)∞
𝑛𝑛=−∞                        (8) 

 

�̃�𝜓(𝑥𝑥)  =  2 ∑ �̃�𝑔(𝑛𝑛)�̃�𝜙(2𝑥𝑥 − 𝑛𝑛)∞
𝑛𝑛=−∞                      (9) 

 

Due to this property of bi-orthogonal wavelet it may generate different multi-resolution analyses. 

In this work, not only the regular wavelet functions are considered, rather an integrated version of these 

two wavelet functions. The integration of the functions is calculated separately using rectangular integration 

method  (10).  
 

∫ 𝜓𝜓(𝑥𝑥)𝑡𝑡
𝑥𝑥=−∞  for Haar wavelet function and ∫ 𝜓𝜓(𝑥𝑥)𝑡𝑡

𝑥𝑥=−∞   ∫ �̃�𝜓(𝑥𝑥)𝑡𝑡
𝑥𝑥=−∞  for Bi-orthogonal wavelet functions              (10) 

 

Since, Haar is an orthogonal function so only a 
single integral wavelet function is calculated but since 
Bi-orthogonal is not orthogonal so there are two integral 
wavelet functions are calculated, one for decomposition 
and another one for reconstruction. Figure 2 shows the 

decomposition of a sample normal brain image and 
a sample brain image with Alzheimer disease (both in 
axial plane) using integrated Haar wavelet.
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Figure 3. DWt based feature extraction from normal and Alzheimer brain image using Integrated Bi-orthogonal 1.3 wavelet 
functions 

Similarly, Figure 3 shows the same using integrated Bi-orthogonal 1.3 wavelet function. The images are 
decomposed by above techniques up to level 3.  Each level consists of approximation coefficient, horizontal details, 
vertical details and diagonal details. To validate the above proposed model various experimental evaluations have 
been carried out. All the experiments have been performed using Python 2.7 platform with few basic packages like 
numpy, scilpy, matplotlib and scikitlearn on a personal computer with 3.40 GHz Core-i7 processor and 4 GB RAM, 
running under Ubuntu operating system. The performance of the classifier models have been evaluated by using 
different matrices such as accuracy, precision, recall and F1-score. All the classifier models have been validated by 
using a k-fold cross validation where k value is considered as 5. 

Table 1. Parameter setup for classifier

Classification Techniques Parameters

MLPNN
Activation Function – Sigmoid, Learning Rate = 0.7
Momentum Coefficient = 0.8, Input Bias – Yes

Gaussian NB
Prior probabilities – Random, Theta – mean of each feature per class
Sigma – Variance of each feature per class 

Logistic Regression
Inverse of regularization strength (C) – 1.0
Intercept scaling -1, Maximum iteration – 100, Tolerance – 1e-4

SVM with Linear Kernel Kernel Type – Linear, Penalty Factor = 1.0

SVM with Polynomial Kernel Kernel Type – Polynomial, Degree – 3, Penalty Factor = 1.0

Table 2. Performance comparison of different classifiers for classification of brain disorder diseases using 
features extracted from brain images

Classification Techniques Accuracy Specificity sensitivity F1-score

MLPNN 0.85 ±0.32 0.85±0.32 0.90±0.30 0.87±0.31

Gaussian NB 0.80±0.24 0.80±0.24 1.00±0.00 0.87±0.16

Logistic Regression 0.95±0.15 0.90±0.30 0.90±0.30 0.90±0.30

SVM with Linear Kernel 0.95±0.15 0.90±0.30 0.90±0.30 0.90±0.30

sVM with Polynomial Kernel 1.00 ±0.00 1.00 ±0.00 1.00 ±0.00 1.00 ±0.00
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table 3. Performance comparison of proposed method with other existing techniques

Author techniques Accuracy

Sandeep Chaplot et al. (2006)
DWT, SVM (Polynomial)
DWT, SVM (RBF)

0.9715
0.9733

S. Das et al. (2013) RT, PCA, LS-SVM 1.0000

M. Saritha et al. (2013) DWT, WE, SWP, PNN 0.9988

Y. Zhang et al. (2010) DWT, PCA, FNN, ACPSO 0.9875

El-Dahshan et al. (2014) FPCNN, DWT, PCA, FPANN 0.9888

S. Wang et al. (2015)
SWT, PCA, IABAP-FNN
SWT, PCA, ABC-SPSO-FNN

0.9944
0..9975

El-Dahshan et al. (2010)
DWT, PCA, FPANN
DWT, PCA, k-NN

0.9698
0.9754

Proposed Method (IDWt) IDWT, SVM (Polynomial) 1.0000

The following are the observations of the 
experimentation and validation. 

Different sets of training testing samples are 
considered for each validation set. After the testing of 
all validation sets the mean and standard deviation of 
the accuracy, precision, recall and F1-score has been 
represented in the table 2. 

From this table, it can be clearly understood that the 
performance of SVM with Polynomial Kernel is best as 
compared all other techniques. Accuracy of SVM with 
linear kernel and logistic regression is same but better as 
compared to Gaussian NB and MLPNN.

In this work, we have considered SVM as the 
primary classification algorithm for classification of 
brain disorder diseases. SVM is the most popularly 
used machine learning based classification for multi-
dimensional feature space classification. It generally 
transforms the data set into a high dimensional space 
where it separates different classes by the help of a 
hyper plane. The kernel functions play an important 
role in support vector classification. The most popularly 
used kernel functions are linear, polynomial and RBF 
kernel function. Here, we have represented two kernel 
functions such as; linear and polynomial. 

The SVM classifier is provided with the dataset 
constructed from brain images by using above 
mentioned techniques. To compare the performance of 

SVM classifier with other classifiers such as; MLPNN, 
Naïve Bayesian network and Logistic Regression are 
considered for evaluation of the proposed IDWT model 
and the parameters considered for MPLNN, Gaussian 
NB, Logistic Regression, SVM with linear kernel and 
polynomial kernels are detailed in table 1.

The proposed IDWT feature extraction strategy has 
also been compared with the existing methodologies 
being proposed by various researchers as discussed in 
literature survey and from this comparison also it can 
be observed from table 3, proposed IDWT with SVM 
Polynomial Kernel is outperforming all the methods 
with 100% accuracy.

Conclusion and Future Work

In this work, a combined IDWT model by integrating 
the advantages of Haar and Bi-directional 1.3 wavelet 
function has been proposed and evaluated for a computer 
aided human brain disorder diagnosis system. In this 
study, the features are extracted using both the wavelet 
function and then, combined to form an integrate feature 
vector. The task of classification has been performed 
using SVM with linear and polynomial kernel, logistic 
regression, Gaussian NB and MLPNN and the 100% 
classification accuracy has been obtained by SVM with 
polynomial kernel. Only obtaining high classification 
accuracy may not signify that the model is precise and 
does not give concrete information about the data and 
classifier. Therefore, the proposed IDWT model has also 
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been compared with existing methodologies surveyed 
from literature as well as the performance of the model 
has been established in terms of precision, recall and 
F1-score. In future, this image processing model will 
enhance the visual aspects of researchers, scientists 
and enable the doctors to expand their professional 
capabilities.
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ABstRACt

Ensemble method requires in classification or regression model, to obtain better accuracy performance. 
It uses multiple learning algorithms, for which it can easily approaches to a better classifier or predictor 
compared to a single model. Gradient Boosting is a machine learning technique that can be used for both 
classification and regression problems. Basically this method is applied to enhance the performance of 
decision tree models. It builds a model in a step wise manner by optimizing a differential loss function or 
cost function. The main objective of this paper is to adjust the parameters of Gradient Boosting to avoid 
the problem of over fitting. This technique is generally called as regularization and the problem of over 
fitting can be solved by two regularization methods such as shrinkage and sub-sampling. In this work, 
those two regularization methods have been explored with the Gradient Boosting for both the classification 
and regression problems. The results have been found to be very interesting while compared with non 
regularized methods.

Ensemble learning; Gradient Boosting; Regularization; Shrinkage; Sub-sampling

BACKGRounD

The accuracy of a classifier or regressor can be 
improved or boosted in two ways, either by implementing 
feature engineering or by applying the boosting 
algorithms. It has been noticed from literature that, 
researchers prefer to work on boosting algorithms such 
as; Gradient Boosting (GB), XGBoost, Gnetle Boost etc. 
because, those boosting algorithms take less time and 
produce similar results1,2. The boosting of algorithm to 
perform better is done using basic two strategies such 
as; bagging and boosting. Bagging approach takes 
random samples of data, builds the learning algorithm 
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and take simple means to find the bagging probabilities, 
whereas; in boosting selection of samples are done more 
intelligently. The idea of boosting is to modify the weak 
learners to perform better. The weak hypothesis or weak 
learners are one whose performance is at least slightly 
better than the random chance 2,3. 

Ensemble method requires in classification model, 
to obtain better accuracy performance. It uses multiple 
learning algorithms, for which it can easily approaches 
to a better classifier compared to a single model. 
Basically in machine learning approaches, ensemble 
method proves to be a highly efficient model. It is a 
meta algorithm combining several machine learning 
approaches in to one model in order to decrease bias and 
variance and improve the classifications1,2,3. Ensemble 
method is divided into two groups such as sequential 
ensemble methods and parallel ensemble methods. In 
sequential method it exploits the dependence between 
the base learners whereas in parallel method it exploits 
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the independence between the base learners4,5. 

The first realization of boosting has been observed 
in Adaptive Boosting or AdaBoost6,7. In AdaBoost, 
more weights have been imposed on the observations 
or instances which are difficult to classify and less on 
those which are already handled or predicted. The new 
weak learners are added sequentially that focus their 
training on more difficult patterns. This AdaBoost 
framework has been further developed by Friedman and 
named this as GB 9,10,11,12,13,1415. The main objective of 
this paper is to adjust the parameters of GB method so 
as to avoid the problem of over fitting. This technique 
is generally called as regularization. Sometimes fitting 
the training samples perfectly to a model can reduce the 
generalization ability of that model called as over fitting. 
It can be solved by basically two regularization methods 
such as shrinkage and sub-sampling. Shrinkage16,17,18 

is the simplest regularization strategy in which a 
scaling factor is used to balance difference between the 
performances of weak and strong learners. This scaling 
factor also sometimes called as the learning rate whose 
value is generally considered very small between 0 and 1. 
Similarly, the sub-sampling19,20 is the process of training 
the base classifier step wise with a fraction of subsample 
of available training data . The rest of the paper has been 
organized as follows; section 2 describes the materials 
and methods used, section 3 discusses the findings of 
experimentation with result analysis and finally, the 
conclusion of this study has been given in section 4.

MAteRIALs AnD MetHoD

The statistical framework cast boosting as a 
numerical optimization problem where the objective is to 
minimize the loss of the model by adding weak learners 
using a gradient descent like procedure. This class of 
algorithms were described as a stage-wise additive 
model. This is because one new weak learner is added at 
a time and existing weak learners in the model are frozen 
and left unchanged. The generalization allowed arbitrary 
differentiable loss functions to be used, expanding the 
technique beyond binary classification problems to 
support regression, multi-class classification and more.

Basically ensemble learning methods are used to 
enhance the performance of weak learning methods 
and produce better results. GB is a machine learning 
technique that can be used for both classification and 
regression problems. Basically GB method is applied 

to enhance the performance of decision tree models. It 
builds a model in a step wise manner by optimizing a 
differential loss function or cost function. This method 
can be applied for a classification problem for classifying 
samples into predefined class labels or can be applied 
to a regression problem for predicting a continuous 
numerical value. GB is machine learning approach 
basically used for classification as well as regression 
models, producing ensemble of weak prediction model. 
Like boosting method, here also the model build in a 
stage wise fashion and generalize them by interpreting an 
optimization algorithm on a suitable function of cost. By 
fitting sequentially base learner or it can be said a simple 
parameterized function to the current pseudo residuals, 
an additive regression model can be made by GB. The 
arbitrary loss function10 can approximately be solved by 
GB. The GB generally works on two important hyper 
parameters, one is the number of base learners or it can 
be said the boosting iterations of the ensemble methods 
and the other one is regularization parameter called 
shrinkage 16,17,18. If the number of boosting iterations 
is high then it can leads to over fitting. Simultaneously 
the complexity of the model will be increased. Direct 
proportional shrinkage is the9,14 simplest form of 
regularization through shrinkage. The shrinkage effect 
is defined directly by the parameter λ . The value 
of λ is  

If the value of parameter λ is small then it15 leads to 
lower shrinkage value with the better the generalization.  

The main focus of this study is to adjust the 
parameters of GB method so as to avoid the problem 
of over fitting using regularization strategies. Using 
two regularization methods such as; shrinkage16,17,18 

and sub-sampling19,20, the problem of over fitting can 
be resolved. The layout of the proposed architecture for 
regularization of ensemble learning in classification and 
regression problems is given in Figure 1. In this frame 
work, Shrinkage is used to balance difference between 
the performances of weak and strong learners. This 
scaling factor learning rate is considered very small 
between 0 and 1 and in the sub-sampling process,  the 
training the base classifier has been done step wise with 
a fraction of subsample of available training data. 
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Figure 1.  Proposed framework for regularization of ensemble learning in classification and regression
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The performance of the GB based regularized 
ensemble learning strategy for classification and 
regression problem has been evaluated on six 
benchmark datasets (three for each type) taken from 
UCI repository21. All the experiments are performed 
using k-fold cross validation22, where k value is taken 
as 10. All the test sets for 10-folds are averaged to get 
the final accuracy of all models including the proposed 

model. The experiments are performed for both the 
classification and the regression problems by merging 
GB with shrinkage, sub-sampling and also both the 
regularization methods.

Dataset description

The detail descriptions of those six datasets are given 
in table 1 and table 2 for classification and regression 
respectively.  

Table 1. Datasets used for Classification problem

Datasets #Instances #Classes #Attributes type Missing Values

Chronic Kidney Disease 400 2 25 Real Yes

Diabetic Retinopathy Debrecen 1151 2 20 Real No

Cardiotocography 2126 2 23 Real No

table 2. Datasets used for Regression problem

Datasets #Instances #Attributes type Missing Values

Parkinsons Telemonitoring 5875 26 Real No

Wine Quality 4898 12 Real No

Energy Efficiency 768 8 Real No
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Parameter setup

The various parameters considered during 
experimentation for GB, GB with shrinkage and GB with 
sub-sampling and GB with both the shrinkage and sub-
sampling are detailed in table 3. Here, no_estimators 

represents the number of boosting stages to perform. 
max_depth represents maximum depth of the individual 
regression estimators. The maximum depth limits the 
number of nodes in the tree. Criterion represents the 
function to measure the quality of a split. The function 
used is ‘friedman_mse’ for the mean squared error with 
improvement score by Friedman.

table 3. Parameters used

technique Parameters

Gradient Boosting Loss function=Logistic Regression, learning_rate=0.1, no_estimators=1000, max_
depth=3, criterion=friedman_mse

Gradient Boosting with Shrinkage Loss function=Logistic Regression, learning_rate=0.5, no_estimators=1000, max_
depth=3, criterion= friedman_mse

Gradient Boosting with Sub-Sampling Loss function=Logistic Regression, learning_rate=1.0, Sub-Sampling rate=0.5, no_
estimators=1000, max_depth=3, criterion= friedman_mse

Gradient Boosting with Shrinkage and 
Sub-Sampling

Loss function=Logistic Regression, learning_rate=0.5, Sub-Sampling rate=0.5, no_
estimators=1000, max_depth=3, criterion= friedman_mse

Result analysis

The experiments are performed for two categories 
of problems such as; classification and regression with 
two different sets of datasets as discussed above. The 
ensemble classifiers with only GB, GB with Shrinkage, 
GB with Sub-sampling and GB with both Shrinkage 
and Sub-sampling regularization strategies have been 
experimented on Chronic Kidney Disease, Diabetic 
Retinopathy Debrecen and Cardiotocography datasets. 
The classification accuracy has been measured and stated 
in table 4. From this table, it can be well seen that, if 
classification of those three datasets are done simple GB 
ensemble techniques the accuracies measured are 91%, 
81% and 86% for Chronic Kidney Disease, Diabetic 
Retinopathy Debrecen and Cardiotocography datasets 

respectively, whereas; if shrinkage regularization method 
has been applied in combination with GB it shows better 
result with improvement of 3%, 4% and 2% for  Chronic 
Kidney Disease, Diabetic Retinopathy Debrecen and 
Cardiotocography datasets respectively. Similarly, when 
both the regularization strategies have been combined 
with GB ensemble strategies, the accuracy observed are 
more better in comparison to those two above stated 
strategies with 95%, 88% and 90% accuracy for those 
three datasets respectively. In the other hand, it can be 
seen that,when the training has been done step wise with 
fraction of sub-samples and combining this this strategy 
with GB ensemble techniques, the results observed are 
with less % of accuracy in comparison to above three 
stated methods.

table 4. Result for classification problem

Problem type Datasets used GB GB with 
shrinkage

GB with sub 
sampling

GB with shrinkage 
and sub-sampling

Classification

Chronic Kidney Disease 0.91 0.93 0.90 0.95

Diabetic Retinopathy Debrecen 0.81 0.85 0.80 0.88

Cardiotocography 0.86 0.88 0.79 0.90

Regression

Parkinsons Telemonitoring 0.88 0.94 0.85 0.96

Wine Quality 0.85 0.90 0.77 0.94

Energy Efficiency 0.86 0.92 0.84 0.95
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Similarly, for regression problem, the ensemble 
regressors with only GB, GB with Shrinkage, GB 
with Sub-sampling and GB with both Shrinkage and 
Sub-sampling regularization strategies have been 
experimented on Parkinsons Telemonitoring, Wine 
Quality and Energy Efficiency datasets. The prediction 
accuracies are observed and also detailed in table 
4. From this table it can be seen that, as similar to 
classification problem, the simple GB ensemble 
techniques is showing poor predictive accuracies for the 
three datasets in comparison to other three regularized 
ensemble regressors. The GB with Shrinkage and GB 
with both the Shrinkage and Sub-sampling are having 
better predictive ability with improvement of  6%, 5% 
and 6% and 8%, 9% and 9% respectively, whereas; 
again the GB with Sub-sampling is under predictive in 

comparison to other three methods.

The test set deviance are also been measured for 
the classification problem as well as regression problem 
and are given in Figure 2 and Figure 3 for classification 
and regression respectively for three different sets of 
datasets with respect to four approached explored during 
the experimentation. From Figure 2, it can be observed 
that, GB algorithm with sub-sampling technique 
performs very poor as compared to all other techniques. 
Proposed GB base classifier with a combination of 
shrinkage and sub-sampling outperforms compared 
to all other approaches. Similarly from Figure 3, it is 
understood that, GB based regressor with a combination 
of shrinkage and sub-sampling outperforms compared to 
all other approaches.

Figure 2. Test set deviance with respect to boosting iterations for classification problem using, Chronic Kidney Disease, 
Diabetic Retinopathy Debrecen and Cardiotocography datasets

Figure 3. Test set deviance with respect to boosting iterations for classification problem using Parkinsons Telemonitoring, 
Wine Quality and Energy Efficiency datasets

ConCLusIon 

Ensemble learning has taken a bigger shape in 
the area of machine learning, because that it is able 
to boost weak learners which are slightly better than 
random guess to strong learners which can make very 
accurate predictions. There are many effective ensemble 
methods. In the process of ensemble, it contains a number 
of learners which are usually called base learners and 

by using multiple learners, the generalization ability of 
an ensemble can be much better than that of a single 
learner. The mostly used representative methods are 
boosting, bagging and stacking. AdaBoost is the first 
realization of ensemble technique and further it has 
been updated by Friedman and named this method as 
GB. In this paper, the problem of over fitting has been 
addressed by introducing regularization techniques such 
as; shrinkage and sub-sampling and also combination of 
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both of these regularization methods with GB as been 
experimented and explored. The results show that, while 
GB is combined with both the regularization strategies it 
out performs other strategies.
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IntRoDuCtIon

Class imbalance learning1 is one of the most 
attracting and challenging topic in data mining2-4 
for its skewed class distributions and this type of 
distributions hamper the performance of the classifiers3. 
The uneven distribution among instances of different 
classes in supervised learning tasks is recognized as 
the imbalanced datasets problem4, 5. In other words, the 
number of instances of majority class (negative class) 
is much higher than the instances of the minority class 
(positive class). There may be binary class imbalanced 
problem and multi-class imbalanced problem. It is 
the hottest topic of research because many real-world 
applications are affected due to this situation and some 
of them are medical diagnosis6, bankruptcy prediction7, 
bioinformatics8, anomaly detection9, detection of oil 
spills10, among others. The skewed data distribution is not 
the reason of the hindrance of the traditional classifiers 

by itself1, 4, but this problem is turned up for certain other 
reasons that are small sample size11, class overlapping4, 
and small disjuncts12,13,14. For the imbalance datasets, 
the performance evaluation metrics accuracy does not 
work well. The other performance evaluation metrics 
which work on the imbalanced datasets are receiver 
operating characteristic curve (ROC) 15, Geometric 
mean (G-Mean), F-measure4, among others. 

MAteRIALs AnD MetHoD

In this paper, variants of bagging12, 16 methods 
are considered for experimentation and comparison. 
The preprocessing techniques (sampling method) 
are combined with the bagging method to handle the 
imbalanced datasets (ratio varies from 1.5 – 9). After 
that, the comparisons and performance analysis are 
performed among all the methods used here. In this 
study, eight types of different ensemble methods such 
as; Bootstrap aggregating with C4.5 decision tree as 
Base Classifier (Bagging), Under-sampling Minority 
Classes Bagging to Over-sampling Minority Classes 
Bagging with C4.5 Decision Tree as Base Classifier 
(UnderOverBagging), Synthetic Minority Over-
sampling Technique Bagging with C4.5 Decision Tree as 
Base Classifier (SMOTEBagging), Modified Synthetic 

DOI Number: 10.5958/0976-5506.2018.01189.0 
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Minority Over-sampling Technique Boost with C4.5 
Decision Tree as Base Classifier (MSMOTEBoost)16, 

17, Over-sampling Minority Classes Bagging with 
C4.5 Decision Tree as Base Classifier (OverBagging), 
Over-sampling Minority Classes Bagging 2 with C4.5 
Decision Tree as Base Classifier (OverBagging2)17, 
Under-sampling Minority Classes Bagging with C4.5 
Decision Tree as Base Classifier (UnderBagging), and 
Under-sampling Minority Classes Bagging 2 with C4.5 
Decision Tree as Base Classifier (UnderBagging2)18 are 
used and extensively studied. The schematic layout of the 
proposed work is shown in Figure 1. The abbreviation 
of bagging is Bootstrap AGGregatING where, two  
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Comparisons and performance evaluation 

main ingredients bootstrap and aggregation. Bagging 
strategies aggregates the outputs of the base learners such 
as, voting for classification and averaging for regression. 
Bagging gives the instance to its base classifiers and 
collects all of their outputs, after that, votes the labels 
and takes the winner label as the prediction, where ties 
are broken arbitrarily. Bagging can handle the binary 
classification as well as the multi-class19, 20 classification. 
The parameters used in this study along with their 
corresponding values are given in table1. In this study, 
there are 22 binary imbalanced datasets are extracted for 
the experiment from KEEL21, 22 given in table 2. 

Figure 1. Architecture of the proposed framework

table 1 Parameter setting of ensemble methods

Parameter descriptor Value

Pruned True
Confidence 0.25
InstancesPerLeaf 2
Number of classifiers 10

table 2 Brief description of the Imbalanced datasets

ID
Data
sets

#Attri
butes

#exam
ples

Imbalance
Ratio

ID Datasets
#Attrib
utes

#exam
ples

Imbalance
Ratio

1 glass1 9 214 1.82 12 glass-0-1-2-3_
vs_4-5-6 9 214 3.2

2 ecoli-0_
vs_1 7 220 1.86 13 vehicle0 18 846 3.25

3 wisconsin 9 683 1.86 14 ecoli1 7 336 3.36

4 pima 8 768 1.87 15 new-thyroid1 5 215 5.14

5 iris0 4 150 2 16 new-thyroid2 5 215 5.14

6 glass0 9 214 2.06 17 ecoli2 7 336 5.46
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7 yeast1 8 1484 2.46 18 segment0 19 2308 6.02

8 haberman 3 306 2.78 19 glass6 9 214 6.38

9 vehicle2 18 846 2.88 20 yeast3 8 1484 8.1

10 vehicle1 18 846 2.9 21 ecoli3 7 336 8.6

11 vehicle3 18 846 2.99 22 page-blocks0 10 5472 8.79

ResuLts AnD DIsCussIons

To analyze the performance of the classifiers, the performance metrics23, 24 G-Mean and ROC curve are used, 
where, TP is true positive, FP is false positive, TN is true negative, and FN is false negative computed from a 
confusion matrix.

                                                  
--------------------------------------------------------------------------------(1)

table 3 Results of training datasets based on G-Mean

Datasets
Bagging

underover
Bagging

sMote
Bagging

MsMote
Bagging

over
Bagging

over 
Bagging2

under
Bagging

under
Bagging2

glass1 0.9304 0.8657 0.9164 0.8948 0.9636 0.9669 0.9010 0.9351
ecoli-0_vs_1 0.9852 0.9074 0.9868 0.9752 0.9935 0.9942 0.9783 0.9805
wisconsin 0.9855 0.9754 0.9633 0.9710 0.9876 0.9866 0.9800 0.9828
pima 0.9146 0.8906 0.8340 0.8349 0.9600 0.9544 0.8705 0.8828
iris0 0.9823 0.9105 0.9823 0.9899 0.9899 0.9899 1.0000 0.9849
glass0 0.9530 0.8858 0.9282 0.8808 0.9842 0.9693 0.9659 0.9134
yeast1 0.8320 0.8762 0.7822 0.7409 0.9635 0.9604 0.7918 0.8509
haberman 0.6589 0.8286 0.7639 0.7740 0.8718 0.8916 0.7482 0.7409
vehicle2 0.9859 0.9755 0.9546 0.9897 0.9970 0.9956 0.9836 0.9756
vehicle1 0.9390 0.9352 0.9391 0.8851 0.9906 0.9686 0.8808 0.9074
vehicle3 0.9335 0.9477 0.9386 0.8997 0.9949 0.9796 0.8897 0.9089

glass-0-1-2-3_vs_4-5-6 0.9791 0.9204 0.9853 0.9671 0.9946 0.9869 0.9403 0.9372

vehicle0 0.9907 0.9809 0.9885 0.9759 0.9979 0.9919 0.9666 0.9701
ecoli1 0.9346 0.9473 0.9407 0.9234 0.9767 0.9817 0.9131 0.9345
new-thyroid1 0.9559 0.9540 0.9951 0.9916 0.9986 0.9916 0.9867 0.9725
new-thyroid2 0.9713 0.9580 0.9892 0.9829 0.9879 0.9865 0.9804 0.9619
ecoli2 0.9389 0.9209 0.9826 0.9664 0.9909 0.9903 0.9215 0.9219
segment0 0.9922 0.9980 0.9896 0.9978 0.9992 0.9982 0.9918 0.9899
glass6 0.9410 0.9481 0.9919 0.9430 0.9953 0.9912 0.9321 0.9336
yeast3 0.9423 0.9793 0.9699 0.9578 0.9888 0.9882 0.9445 0.9463
ecoli3 0.8947 0.9628 0.9606 0.9351 0.9942 0.9870 0.9063 0.8803
page-blocks0 0.9688 0.9904 0.9851 0.9703 0.9985 0.9759 0.9733 0.9759
AVERAGE 0.9368 0.9344 0.9439 0.9294 0.9826 0.9784 0.9293 0.9312

Cont... table 2 Brief description of the Imbalanced datasets
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table 4 Results of testing datasets based on G-Mean

Datasets Bagging
underover
Bagging

sMote
Bagging

MsMote
Bagging

over
Bagging

over 
Bagging2

under
Bagging

under
Bagging2

glass1 0.7318 0.7234 0.7146 0.7491 0.7550 0.7755 0.7526 0.7422

ecoli-0_vs_1 0.9835 0.9264 0.9868 0.9634 0.9765 0.9765 0.5540 0.9625

wisconsin 0.9580 0.9526 0.9704 0.9633 0.9590 0.9630 0.9619 0.9696

pima 0.6906 0.7273 0.7456 0.7200 0.6997 0.7378 0.7328 0.7407

iris0 0.9798 0.9191 0.9798 0.9798 0.9798 0.9798 0.9899 0.9798

glass0 0.8248 0.7742 0.8169 0.8254 0.8199 0.8463 0.7742 0.7993

yeast1 0.6752 0.7110 0.7034 0.6513 0.7018 0.7187 0.7135 0.7123

haberman 0.4578 0.6389 0.6393 0.6281 0.6563 0.6394 0.6605 0.6774

vehicle2 0.9612 0.9500 0.9471 0.9534 0.9542 0.9612 0.9630 0.9545

vehicle1 0.6414 0.7578 0.7430 0.7497 0.7058 0.7269 0.7523 0.7446

vehicle3 0.6176 0.7522 0.7593 0.7584 0.6982 0.7226 0.7736 0.4644
glass-0-1-2-3_
vs_4-5-6 0.9189 0.8821 0.9011 0.9209 0.9087 0.8687 0.9023 0.9118

vehicle0 0.9617 0.9499 0.9553 0.9532 0.9355 0.9571 0.9436 0.9532

ecoli1 0.8277 0.9095 0.9073 0.9015 0.8666 0.8781 0.8911 0.9053

new-thyroid1 0.9207 0.9200 0.9718 0.9629 0.9385 0.9547 0.9690 0.9547

new-thyroid2 0.9155 0.9071 0.9374 0.9306 0.9181 0.9280 0.9428 0.9292

ecoli2 0.8646 0.8491 0.8935 0.8918 0.8899 0.8867 0.8860 0.8801

segment0 0.9809 0.9939 0.9827 0.9899 0.9888 0.9909 0.9874 0.9843

glass6 0.8417 0.9103 0.9288 0.9340 0.8591 0.9314 0.8778 0.9082

yeast3 0.8610 0.9273 0.9409 0.9396 0.8353 0.9048 0.9272 0.9318

ecoli3 0.7590 0.8817 0.8864 0.8817 0.7330 0.7561 0.8964 0.8621

page-blocks0 0.9224 0.9526 0.9543 0.9481 0.9350 0.9439 0.9565 0.9564

AVERAGE 0.8316 0.8598 0.8757 0.8725 0.8506 0.8658 0.8549 0.8602

The performance metrics G-Mean is used to evaluate the classifier’s performance by using positive accuracy 
and negative accuracy and the results are shown in table 3 and 4. OverBagging method is the best for the training 
datasets i.e., 98.26% and SMOTEBaggingfor testing datasets i.e., 87.57%.

table 5 Results of training datasets based on RoC Curve

Datasets
Bagging

underover
Bagging

sMote
Bagging

MsMote
Bagging

over
Bagging

over 
Bagging2

under
Bagging

under
Bagging2

glass1 0.7556 0.9137 0.9167 0.8869 0.9725 0.9809 0.9018 0.9137

ecoli-0_vs_1 0.9832 0.8966 0.9869 0.9763 0.9951 0.9909 0.9782 0.8965

wisconsin 0.9852 0.9658 0.9790 0.9600 0.9878 0.9866 0.9800 0.9657

pima 0.9092 0.8885 0.8341 0.8258 0.9602 0.9596 0.8736 0.8885
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iris0 0.9850 0.9575 0.9825 0.9850 0.9900 0.9900 1.0000 0.9574

glass0 0.9541 0.8407 0.9293 0.8499 0.9780 0.9773 0.9058 0.8406

yeast1 0.8526 0.0087 0.7854 0.7525 0.9646 0.9632 0.7927 0.8841

haberman 0.7173 0.8081 0.7641 0.7671 0.8858 0.8973 0.7482 0.8081

vehicle2 0.9909 0.9554 0.9906 0.9873 0.9964 0.9946 0.9837 0.9554

vehicle1 0.9439 0.9358 0.9393 0.8873 0.9908 0.9735 0.8874 0.9358

vehicle3 0.9422 0.9442 0.9371 0.8973 0.9963 0.9793 0.8955 0.9442
glass-0-1-2-3_
vs_4-5-6 0.9718 0.9403 0.9854 0.9628 0.9939 0.9845 0.9412 0.9402

vehicle0 0.9902 0.9813 0.9886 0.9772 0.9988 0.9905 0.9671 0.9813

ecoli1 0.9398 0.9370 0.9417 0.9220 0.9856 0.9799 0.9154 0.9379

new-thyroid1 0.9672 0.9192 0.9893 0.9736 0.9879 0.9774 0.9805 0.9192

new-thyroid2 0.9808 0.9378 0.9951 0.9923 0.9986 0.9931 0.9868 0.9377

ecoli2 0.9486 0.9181 0.9826 0.9644 0.9912 0.9899 0.9215 0.9181

segment0 0.9944 0.9952 0.9897 0.9837 0.9992 0.9985 0.9918 0.9951

glass6 0.9333 0.9299 0.9919 0.9554 0.9939 0.9905 0.9329 0.9298

yeast3 0.9360 0.9775 0.9690 0.9588 0.9898 0.9889 0.9446 0.9774

ecoli3 0.9296 0.9577 0.9614 0.9380 0.9942 0.9905 0.9084 0.9576

page-blocks0 0.9690 0.9905 0.9851 0.9719 0.9956 0.9945 0.9734 0.9904

AVERAGE 0.9354 0.8908 0.9465 0.9261 0.9839 0.9805 0.9277 0.9306

table 6 Results of testing datasets based on RoC Curve

Datasets
Bagging

underover
Bagging

sMote
Bagging

MsMote
Bagging

over
Bagging

over 
Bagging2

under
Bagging

under
Bagging2

glass1 0.9231 0.7386 0.7168 0.7325 0.7619 0.7731 0.7536 0.7385
ecoli-0_vs_1 0.9894 0.8826 0.9762 0.9707 0.9763 0.9762 0.9555 0.8825
wisconsin 0.9602 0.9481 0.9704 0.9438 0.9642 0.9654 0.9619 0.9481
pima 0.7247 0.7304 0.7457 0.7306 0.7139 0.7293 0.7345 0.7304
iris0 0.9800 0.9700 0.9800 0.9800 0.9800 0.9800 0.9900 0.9700
glass0 0.8260 0.7615 0.8174 0.7507 0.8305 0.7812 0.7965 0.7614
yeast1 0.6953 0.7193 0.7093 0.6690 0.7069 0.7230 0.7133 0.7192
haberman 0.5576 0.6132 0.6390 0.6599 0.6247 0.6309 0.6621 0.6131
vehicle2 0.9631 0.9351 0.9477 0.9605 0.9477 0.9568 0.9631 0.9350
vehicle1 0.6551 0.7455 0.7444 0.7540 0.7269 0.7457 0.7549 0.7454
vehicle3 0.6602 0.7510 0.7598 0.7386 0.6829 0.7424 0.7777 0.7519

glass-0-1-2-3_vs_4-5-6 0.8865 0.8899 0.9000 0.8768 0.9347 0.9423 0.9013 0.8899

vehicle0 0.9526 0.9470 0.9554 0.9442 0.9427 0.9554 0.9439 0.9479
ecoli1 0.8480 0.8761 0.9078 0.8892 0.8493 0.8651 0.8938 0.8761
new-thyroid1 0.9429 0.8996 0.9377 0.9258 0.9202 0.9488 0.9432 0.8996
new-thyroid2 0.9433 0.8952 0.9718 0.9659 0.9516 0.9488 0.9690 0.8952
ecoli2 0.8705 0.8782 0.8949 0.8931 0.9025 0.8881 0.8863 0.8781
segment0 0.9798 0.9881 0.9828 0.9798 0.9891 0.9929 0.9873 0.9881
glass6 0.8392 0.9014 0.9311 0,9311 0.9338 0.9144 0.8797 0.9013
yeast3 0.8553 0.9180 0.9409 0.9371 0.8963 0.9090 0.9274 0,9189
ecoli3 0.7565 0.8864 0.8864 0.8964 0.7365 0.8003 0.8994 0.8863
page-blocks0 0.9300 0.9527 0.9544 0.9552 0.9380 0.9413 0.9565 0.9526
AVERAGE 0.8517 0.8558 0.8759 0.8644 0.8595 0.8686 0.8750 0.8528

Cont.. table 5 Results of training datasets based on RoC Curve
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The results of the area under the ROC (receiver 
operating characteristic) curve are shown in table 5 
and 6. For the ROC curve, OverBagging and SMOTE 
methods have shown the best results for the training and 
testing datasets that are 98.39% and 87.59%. 

Comparison and Results Analysis with Statistical 
Tests

The statistical support is used for the comparison 
of different algorithms and used to whether there 
exist significant differences among them. So, we used 
Wilcoxon paird signed test25 test and for the ranking of 

the algorithms, Average rankings of Friedman Test is 
performed. To decide the best method, Holm post-hoc 
test is used.

Wilcoxon signed Rank test

In this paper, the nonparametric Wilcoxon signed 
rank test is used to show the comparison between the 
two samples that are paired or related to each other25, 
where, R+ is the sum of ranks of positive differences and 
R- is the sum of ranks of negative differences and the 
result is shown in table 7. 

table 7: Wilcoxon test for pair wise comparison

Comparison R+ R- p-value Hypothesis (α = 0.05) selection

Bagging vs.UnderOverBagging 41 212 0.0056 Rejected UnderOverBagging

SMOTEBaggingvs. MSMOTEBagging 175 75 0.1172 Not Rejected SMOTEBagging

OverBaggingvs. OverBagging2 223 638 0.0724 Not Rejected OverBagging

UnderBaggingvs. UnderBagging2 194 59 0.0290 Rejected UnderBagging2

Average rankings of Friedman test

The average ranking algorithm26, 27 of Friedman test is shown in table 8. Here, we rank the 8 algorithms where 
OverBagging has the best ranking.

table 8 Average rankings of the algorithms by Friedman test

Algorithm Ranking Algorithm Ranking

Bagging 3.5227 OverBagging 3.3864

UnderOverBagging 4.000 OverBagging2 4.6364

SMOTEBagging 5.1591 UnderBagging 6.5000

MSMOTEBagging 4.2500 UnderBagging2 4.5455

Comparison and Result Analysis with HOLM Post-hoc Procedure

table 9 HoLM table for best ensemble methods

i Algorithm (Rank) Z p-value Holm Hypothesis (

7 Bagging 4.21588 0.00002 0.00714 R

6 OverBagging 2.40028 0.01638 0.00833 R

5 UnderBagging2 1.69251 0.09054 0.01000 R

4 UnderOverBagging 1.56941 0.11655 0.01250 R

3 OverBagging2 1.16936 0.24225 0.01666 R

2 MSMOTEBagging 0.83086 .406044 0.02500 R

1 SMOTEBagging 0.18463 0.85351 0.05000 NR
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Control Method: OverBagging, Rank: 3.3864

Where, i is used to show the rank of the 7 algorithms 
except OverBagging. 

R = Rejected and NR = Not Rejected

The Holm post-hoc procedure26, 27 is applied to 
compare OverBagging (the one with the best ranking) 

with the rest of the methods. Observing the results shown 
in table 9, OverBagging clearly outperforms the other 
methods (except for SMOTEBagging) with significance 
differences. To know which method is better in between 
OverBagging and SMOTEBagging, so one more the 
Wilcoxon test is used. Finally, it is concluded that 
OverBagging is better than SMOTEBagging in this test 
as given in table 10.

table 10 Wilcoxon test for pair wise comparison

Comparison R+ R- p-value Hypothesis (α = 0.05) selection

OverBaggingvs. SMOTEBagging 126 336 0.0694 Not Rejected OverBagging

ConCLusIons 

In this paper, the bagging ensemble with sampling 
methods is used to deal with the imbalance class problem.
The statistical test, Wilcoxon test is used and it is proved 
that OverBagging is better than SMOTEBagging. The 
future scope is very wide for the imbalanced datasets. 
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ABstRACt 

In biological science, all functions of membrane protein are being modulated by membrane cholesterol. 
Cholesterol plays a prime role in plasma membrane. The present research emphasized on design of a 
hybrid rough set based affinity propagation model for prediction of cholesterol sequence from Adenosine 
Triphosphate Binding Cassette transporters (ABC transporters). Each and every time trans-membrane 
helix sequences of ABC are evaluated and targeted with cholesterol to find out new valid motif signature. 
Cholesterol sequences are generated using the formula like Cholesterol Recognition Aminoacid Consensus 
(CRAC) for forward pattern and reverse of CRAC is CARC for backward pattern. The hypothesis of 
cholesterol binding motif modulates the signalling pathway of helical membrane protein. Many types of 
membrane proteins are reported till now, among them G-Protein Coupled Receptors (GPCR) and ABC are 
important as they are needed for drug discovery. ABC transporter super family is aimed in this work. In 
experimental study, we explored our hybrid method to find out motif consensus. Finally, from the results 
we report that our novel technique work efficiently identifying valid motif consensus from ABC protein 
sequences and is helpful for clinical drug target for human diseases.
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BACKGRounD

In human physiology, membrane protein plays 
a significant role in cell membrane. Numerous kinds 
of proteins reside in cell membrane and they are 
essential for transporting the messages within biological 
membrane1, 3. From them, two proteins like GPCR 
and (ABC transporters) have major part in human 
body. Both of these proteins are treated as biggest 
super family in cell membrane because they have more 
number of subfamilies3. In this work, we focused on 
Adenosine tri phosphate transporter super family which 
treated as leading category of integral protein and that 
includes forty eight reported humanoid genes.  Based 

upon amino acid homology, Adenosine triphosphate 
transporters are distributed into 7 diverse subfamilies 
that were represented as ABCA through ABCG. In most 
eukaryotic cells, membrane cholesterol yields a vital part 
which modulates the protein signalling path ways and 
membrane fluidity 4, 5,6. Cholesterols are essential for our 
body for bile secretion, hormone production and vitamin 
D production. By default cholesterols are created in our 
body and excess in amount are consumed from daily diet. 
Generally cholesterol is distributed heterogeneously 
in all cell membranes and membrane cholesterol 
target on membrane protein using the algorithm like 
cholesterol recognition amino acid consensus is leucine/
valine-X(1-5)- tyrosine -X(1-5)-arginine /lysine(CRAC) and 
its reverse pattern is arginine/lysine-X(1-5)-  tyrosine -X(1-

5)- leucine/valine(CARC)7,8,9,10. Using these two forward 
and backward formulae we calculate the valid motif 
signature of cholesterol from ABC family. The research 
objective is to improve a hybrid prototypical tool for 
prediction of cholesterol with Adenosine tri phosphate 
transporter in trans-membrane are through rough set 
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with affinity propagation clustering algorithm to create 
intellectual systematic results. Remaining part of this 
paper is prepared as follows, preliminary studies are 
discussed in section2, methodology and experimental 
evaluations are explained in section 3, lastly, section4 
draws the conclusion of this paper.

MAteRIALs AnD MetHoD

The following are the datasets used for analysis of 
cholesterol prediction from ABC transporter throughout 
this paper for investigational purpose. From Uniprot11 
database all human gene helices of ABC super family 
were downloaded. In this work we have taken 49 genes 
which includes such as {gene name, protein id, helix name, 
sequences} named as . As ABC family have multi 
span property it contains maximum of 17 helices namely 
H1 to H17 for each protein id, but helices vary according 
to their gene name. Initially ABC dataset does not have 

any primary structure, for this we have mapped every of 
 with helical file downloaded from Uniprot. All helical 

files are stored in text format and it is characterized as 
attribute,    
where 

. Each 
and every time gene entry from α and gene id of  

 are mapped to determine the protein structure of 
ABC family. Afterwards extract the most informative 
attributes to find out the valid motif consensus for 
membrane cholesterol.

The foremost task of contemporary work is that to 
recognize with retrieve whole amino acid motif sequence 
of cholesterol obtainable from protein and improve a 
biological relevance motif for Adenosine tri phosphate 
transporter super family (ABC)12. Various possible 
amino acid sequence cholesterol motif are explained 
below in table 1. 

table 1. Forward and backward pattern wherever X is any set of twenty amino acid sequences

Cholesterol Motif categories Motif type can vary from 11... 15, 21... 25, 31...35, 41...45, 51... 55.

Forward pattern (CRAC)
Backward pattern (CARC)

 For calculating cholesterol sequence we setting the residues at start (leucine/valine or 
arginine/lysine), central (tyrosine/ phenylalanine), and latest position (arginine / lysine 
or leucine/valine)

L=length of cholesterol motif L is fluctuating from five to thirteen according to their pattern.

Figure 1 depicts the outline of the proposed model 
which states about the helical files H1-H17 store in text 
format and using sliding window concept all cholesterol 
motifs of dissimilar size   are mined which has length 
size {05,06,07,08,09,10,11,12,13}L = .

Mapping is prepared first; in first case, only 
restricted  data are taken which begins with arginine/
lysine and leucine/valine for backward and forward 
cholesterol sequences respectively are calculated, in 
next case; motif those are acquired from the stage 1 that 
ends with leucine/valine and arginine/lysine are used for 
both forward and backward pattern and in last  case ; the 
data having ‘tyrosine’ in  forward pattern and  the set 
having ‘tyrosine / phenylalanine ’ in between the result 
for backward pattern obtained in stage 2 are taken. After 
finishing all of the above stages, the dimension of the 

cholesterol dictionary is slightly condensed to improve 
the computational proficiency of our projected motel 
for finding valid motif consensus. The procedure for 
forward and backward motif resulting is shown below.

After mapping the whole cholesterol signature motifs 
192 is obtained for forward pattern and for backward 
pattern388 is achieved using Cholesterol Recognition 
Amino acid Consensus and reverse of CRAC technique 
is revealed and which is presented in table 2 and table 
3.Once extraction is over, we implement an improved 
hybrid technique for innovation of most essential valid 
consensus motif which is desired to be large number 
of obtainable motif sequences. Hence, to excavation 
such varieties of data where motif sequence are grouped 
into number of different clusters, a hybrid methodology 
is implemented in this case.
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table 2. Cholesterol motif categories for Forward pattern match with ABC transporter

Window Length of Cholesterol motif 5 6 7 8 9 10 11 12 13 total

leucine -X(1-5)-  tyrosine -X(1-5)- arginine 3 3 2 5 4 6 2 4 1 30

leucine-X(1-5)-tyrosine-X(1-5)- lysine 2 4 12 10 9 4 5 1 0 77

valine -X(1-5)-  tyrosine-X(1-5)- arginine 1 3 5 7 4 0 1 2 1 24

valine -X(1-5) - thyrosine-X(1-5) -lysine 2 9 0 5 3 2 8 10 2 61

Total 8 19 19 27 20 12 16 17 4 192

Figure 1. schematic outline of proposed model
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table 3. Cholesterol motif categories for backward pattern match with ABC transporter

Window Length of Cholesterol motif 5 6 7 8 9 10 11 12 13 total

arginine-X(1-5) -  phenylalanine-X(1-5) - leucine 10 1 2 4 5 1 6 8 5 42

lysine -X(1-5) -  phenylalanine -X(1-5)-leucine 8 2 3 4 5 2 1 7 3 35

arginine-X(1-5)-  phenylalanine-X(1-5)-valine 11 7 8 3 1 21 11 4 2 68

lysine-X(1-5)-  phenylalanine-X(1-5)-Valine 5 8 2 4 9 16 3 6 4 57

arginine-X(1-5) - thyrosine-X(1-5) -leucine 9 0 1 5 4 12 2 3 1 37

lysine-X(1-5) -  thyrosine -X(1-5)-leucine 10 4 7 8 21 3 1 0 0 54

arginine-X(1-5)-  thyrosine -X(1-5)-valine 13 2 5 11 0 4 9 2 1 47

lysine-X(1-5)-  thyrosine -X(1-5)-valine 3 7 10 11 1 3 6 5 2 48

Total 69 31 38 50 46 62 39 35 18 388

Rough Set Theory

Rough set theory is defined as a system by . Pawlak, with 
, 13 at which  be a non-void bounded collection of items and  be a non-void bounded collection 

of properties,  and C be the subsets known as decision feature collection and condition feature collection. 
, wherever  is represented as a collection of feature values of , also cardinality of 

 and  is a fact or characterization mapping.

Indiscernible relation13: For a known subclass of feature collection , an imperceptible relationship 
 in the space of discussion  which could be characterized in equation (1) as below,

 

                                                    (1)

So similarity relationship here is nothing but an imperceptible relationship.  or  and 
 refers equality family of an item, if there is no confusedness.  And then  pair is 

addressed as an estimate space.

Lower and Upper bound sets 14: For a given system ,

Considering  where  is a subset, upper and lower bound sets respectively be determined in 
equation (2) and (3) by

,                                                                                        (2)

                                                                                               (3)

Where [n] refers equality family of .

So collection of every equality families is accepted as the ratio collection of , and 
 refers it. Now space of discussion is broken into three disjoint parts, such as, the positive, 

boundary and negative areas given in equation (4-6) 13, 14

                                                                                                                                                                         (4)      
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                                                                                               (5)                             

,                                                                                                          (6)

If an object , so it is a part of target set  positively.

If , so it would not be a part of goal set   positively.

If , so it is not easy to decide whether n would be a part of goal set .

Affinity Propagation (AP)

Affinity Propagation is a progressive clustery technique planned by Dueck and Frey15 recently. Broad areas of 
computer science research adopt Affinity Propagation method successfully as it has a great clustery achievement 
than conventional clustering techniques for instance k-means. For getting collection of clusters, real valued contents 
between every datum pairs are exchanged by the AP algorithm till convergence. Discovery of cluster centers amongst 
data points and creation of clusters of datum across these cluster centers are carried out by this AP algorithm. This 
algorithm works by the help of synchronous analysis of whole datum collection as prospect cluster centers and 
alteration of contents between datum sets until a beneficial volume of cluster centers and clusters springs up.

 

Algorithm 1. Affinity Propagation (AP) 
 
Input A set of pair wise similarities, {𝑠𝑠(𝑗𝑗, 𝑚𝑚)}(𝑗𝑗,𝑚𝑚)∈{1,2,…,𝑁𝑁},𝑗𝑗≠𝑚𝑚 where 𝑠𝑠(𝑗𝑗, 𝑚𝑚) ∈ ℝ shows whether the 

data point m is an exemplar for data point j. 
Output Assignment that: 𝐶𝐶 = (𝐶𝐶1, 𝐶𝐶2, … , 𝐶𝐶𝑁𝑁),  where 𝐶𝐶𝑗𝑗 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑚𝑚𝑎𝑎𝑎𝑎𝑚𝑚[𝑎𝑎(𝑗𝑗, 𝑚𝑚) + 𝑎𝑎(𝑗𝑗, 𝑚𝑚)] and cluster 

exemplar is indexed by 𝐶𝐶𝑗𝑗 to which 𝑗𝑗  is assigned. 
1. Initialize availabilities = 0, ∀𝑗𝑗, 𝑚𝑚: 𝑎𝑎(𝑗𝑗, 𝑚𝑚) = 0                                   
2. Update responsibility and availability to converge until 

∀𝑗𝑗, 𝑚𝑚: 𝑎𝑎(𝑗𝑗, 𝑚𝑚) = 𝑠𝑠(𝑗𝑗, 𝑚𝑚) − 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀
𝑚𝑚′: 𝑚𝑚′ ≠ 𝑘𝑘 [𝑠𝑠(𝑗𝑗, 𝑚𝑚′) + 𝑎𝑎(𝑗𝑗, 𝑚𝑚′)]                                            (7)     

   
∀

𝑗𝑗,𝑚𝑚:𝑎𝑎(𝑗𝑗,𝑚𝑚)={
∑ 𝑚𝑚𝑎𝑎𝑚𝑚[0,𝑟𝑟(𝑗𝑗′,𝑚𝑚)],𝑓𝑓𝑓𝑓𝑟𝑟𝑚𝑚=𝑗𝑗𝑗𝑗′:𝑗𝑗′≠𝑗𝑗

𝑚𝑚𝑚𝑚𝑚𝑚[0,𝑟𝑟(𝑗𝑗,𝑚𝑚)+∑ 𝑚𝑚𝑎𝑎𝑚𝑚[0,𝑟𝑟(𝑗𝑗′,𝑚𝑚)],𝑓𝑓𝑓𝑓𝑟𝑟𝑚𝑚≠𝑗𝑗𝑗𝑗′:𝑗𝑗′∉{𝑗𝑗,𝑚𝑚}

                                (8) 

 

Findings 

 
FInDInGs

The problem of prediction of cholesterol motif from 
human ABC transporters to find out valid signature motif 
has some biological relevance (like human diseases). 
It can be formulated as a job for detecting a subset of 
data points as exemplars for all other data points which 
suits affinity propagation method as the best one. To 
characterize those data for extracting their features 
rough set works well. As it handles lower approximation, 
upper approximation and boundary data as well. Also in 
terms of time complexity rough with AP performs well 
on ABC data.

The experiment is carried out using MatLab 10 

at Windows OS with at least 2GB RAM. The ABC 
transporter dataset is clustered using affinity propagation 
method which functions calculating the similarity 
between data pairs and considering all data pairs as 
potential exemplars (cluster centers). Here a real valued 
similarity value between data pairs are 
taken as input for AP which shows that how good the 
data point m is well fit to be the cluster centre for datum 
j. The value of squared error is minimized using an 
initialization of similarity with an error having negative 
squared. That is the Euclidean distance for data point 

 and  is given in equation (9) as follows:

                                                                                                             
(9)          
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The availability  shows about accumulated indication.  is taken as 0 and Some 
predefined constraints are considered such as convergence iteration, maximum iteration number, and damping factor. 
The responsibility   is the accumulated indication. The responsibility and availability updation is 
carried out using the equation (7) and equation (8) respectively. At last, the matrix  is multiplied with 
the damping factor  to prevent the procedure to be unsuccessful to converge. The assessment of damping 
factor is taken as to 0.7 here which should be  . Finally, the cluster centers are identified 
using the equation (10), as follows:

                                                                                                 (10) 

table 4. Forward pattern results of ABC transporter

Id of ABC Protein name of Helix total sequence Cholesterol motif categories

ABCA2 14 LTIMCQYNFLRR 15,33, 45, 53, 54 

ABCA8 8 LLVEYTMVK 22, 42, 13, 23, 33

ABCB3 8 LERALYLLVRR 43, 44

ABCC9 14 LGVAFYFIQK 23,43

ABCG1  7 LNLIAYFVLRYK 25,43,45,23

ABCG2 5 LCIGAIYFGLK 43, 53

table 5. Backward pattern results of ABC transporter

Id of ABC Protein name of Helix total sequence Cholesterol motif categories

ABCB5 7 KPEWPFVVLGTL 45, 42, 41

ABCB6 2 RISPYVLQLLL 35, 34, 31

ABCD2  2 KKPRTFIIKL 43, 33, 13

ABCC8  16 RMEYIGACVV S 25, 24

ABCG1  6 KLYLDFIVL 42,41,32,31,14

ABCG5 3 RMGYFSAALL 34,33,25,24

table 4 and table 5 give the illustration of total 
valid motifs of cholesterol unveiled by hybrid model. All 
results obtained shows that the combinations between 
protein sequence and cholesterol motif is got from 
the Cholesterol Recognition Amino acid Consensus 
/ or its reverse CARC  and can be further developed 
depending on the different parameters like motif type, 
which  helix belongs, class or the position in the cell 
membrane. By a cut-off of 15 motifs sequences were 
detected in a transporter, most of these proteins are 
connected with transport sterol. The result emphasizes 
that ABCA12 ABCC2, ABCG1, ABCG4 are responsible 
for drug target. Finally experimental result shows that 
enhancement of all sub motifs with better-quality give 

more predictable result for cholesterol motif signature.

ConCLusIon

ABC transporter plays a major role for multi-drug 
target in cell membrane. Each and every time ABC genes 
are matched with cholesterol sequence and calculated the 
cluster points using rough set based affinity propagation 
clustering model and gave rise to a maximum number of 
potential pattern matching sequences out of which only 
a limited sequences might have a biological significance. 
From the current study, it was perceived that the both 
forward and backward cholesterol recognition amino 
acid consensus motifs took major role for modulating in 
the transmembrane helices region. From this work, we 
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conclude that our novel hybrid technique functions well 
to forecast the significance of membrane cholesterol 
motif consensus from ABC transporters which has 
higher relevance with human diseases.
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ABSTRACT

Nowadays	 the	 concept	 of	 education	 has	 changed	 from	 teacher-centered	 instruction	 to	 learner-centered	
learning	model.	The	purpose	of	this	study	is	to	investigate	the	concept	of	flipped	learning	and	develop	new	
instructional	design	model	for	nursing	students.	In	this	study	the	model	of	nursing	class	designed	according	
to	ADDIE	model.		In	this	study	Flipped	learning	model	has	four	steps:	1.	Creating	cyber	contents,	2,	Online	
self-study	outside	the	classroom,	3.	PBL	and	Quiz	in	classroom,	4.	Summary	and	wrap	up	in	classroom.	
The	results	obtained	from	this	study	are	expected	to	provide	a	valuable	baseline	data	to	improve	the	future	
educational	strategies	in	nursing	department.	This	study	suggests	that	we	should	identify	more	effective	and	
valuable	flipped	learning	models	to	accomplish	the	nursing	outcomes.
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INTRODUCTION

Nowadays	 the	 concept	 of	 education	 has	 changed	
from	 teacher-centered	 instruction	 to	 learner-centered	
learning	model.	With	such	a	change,	flipped	classroom	
or	flipped	learning	methods	have	become	issues.

“Flipped	 learning”	 is	 defined	 as	 a	 pedagogical	
approach	 in	 which	 direct	 instruction	 moves	 from	 the	
group	 learning	 space	 to	 the	 individual	 learning	 space,	
and	 the	 resulting	 group	 space	 is	 transformed	 into	 a	
dynamic,	 interactive	 learning	 environment	 where	 the	
educator	 guides	 students	 as	 they	 apply	 concepts	 and	
engage	creatively	in	the	subject	matter1.

A	flipped	learning	is	a	specific	type	of	blended	learning	
to	move	 lectures	 outside	 the	 classroom.	 It	 is	 a	 form	of	
learning	 in	which	 students	 learn	new	content	 online	by	
watching	video	lectures,	usually	at	home,	and	what	used	
to	be	homework	(assigned	problems)	is	now	done	in	class	
with	 teachers	 offering	more	 personalized	 guidance	 and	
interaction	with	students,	instead	of	lecturing2.

The	goals	of	the	flip	learning	is	to	reduce	lecturing	
while	 increasing	 active	 learning,	 focus	 more	 on	
understanding	 and	 application	 than	 on	 recall	 of	 facts,	

provide	students	with	more	control	and	greater	sense	of	
responsibility	over	their	own	learning,	and	provide	more	
opportunities	for	students	to	learn	from	peers3.

Therefore	the	purpose	of	this	study	is	to	investigate	
the	 concept	 of	 flipped	 learning	 and	 develop	 new	
instructional	design	model	for	nursing	students.

MATERIALS AND METHOD

In	the	traditional	teacher-centered	model,	the	teacher	
is	 the	 primary	 source	 of	 information.	By	 contrast,	 the	
Flipped	 Learning	model	 deliberately	 shifts	 instruction	
to	 a	 learner-centered	 approach,	 where	 in-class	 time	
is	 dedicated	 to	 exploring	 topics	 in	 greater	 depth	 and	
creating	rich	learning	opportunities.

In	 the	 flipped	 learning	 design,	 the	 four	 axes	
are	 flexible	 environments,	 shift	 in	 learning	 culture,	
intentional	 contents,	 professional	 educators4,5,12.	 In	 the	
Flipped	Learning	class,	students	can	analyze	reasoning	
and	information	to	reach	learning	goals	through	critical	
thinking	 while	 exploring	 information	 and	 resources6,7 
and	 Enhance	 communication	 skills	 through	 lively	
discussions	among	learners8.

	In	addition,	students	can	improve	self-efficacy	through	
self-directed	 learning	 experiences	 and	 achievement	 9,10,	
and	learner	is	able	to	acquire	higher	level	knowledge	by	
utilizing	knowledge,	function,	and	strategy	autonomously	
and	actively	to	solve	a	given	task4.
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The	 representative	 instructional	 design	 model	 is	
composed	 of	 ADDIE	 (analysis,	 design,	 development,	
intervention,	evaluation11.

Each	step	of	the	ADDIE	model,	which	is	a	general	
instructional	design	model,	is	shown	in	Figure	1.	In	this	
study,	we	 conducted	 the	 following	 steps	 to	 derive	 the	
flipped	learning	model	of	nursing	education	based	on	the	
ADDIE	model.

Analysis	is	a	process	of	organizing	learning	contents.	
That	 is	 to	 analyze	 the	 factors	 associated	with	 learning	
(needs,	 learner	 analysis,	 environmental	 analysis,	 job	
assignment).	In	this	study,	we	surveyed	the	expectations	
about	 subject	 and	 the	 contents	 of	 previously	 learned	
curriculum	the	first	week	of	the	lecture.

Design	 is	 the	 process	 of	 synthesizing	 the	 analysis	
results	 (description	 of	 goal,	 design	 of	 evaluation	 tool,	
structuring	 and	 sequencing	 of	 program,	 establishment	
of	 teaching	strategy,	selection	of	 teaching	medium).	In	
this	study,	specific	 learning	objectives	are	presented	at	
each	lecture	time	and	provided	specific	assessment	tools	
for	reports	and	presentations.	We	structured	the	content	
of	 learning,	 how	 to	flipped	 learning	 activities,	 and	 the	
preparation	 of	 learners.	 After	 that	 selected	 teaching	
media	and	describe	the	lecture	plan.

Development	 is	 the	process	of	producing	 teaching	
materials	 and	 programs	 according	 to	 instructional	
design.	In	this	study,	we	made	pre-knowledge	test,	group	
activity	 materials	 and	 method	 for	 efficiently	 operate	
flipped	learning	using	already	prepared	cyber	lecture.

Intervention	 is	 the	 step	 of	 applying	 the	 developed	
content	 to	 the	 class.	 In	 this	 study,	 students	 took	 cyber	
lectures	 each	 week,	 and	 then	 held	 flipped-learning	
lectures	on	two	topics	and	general	lectures	on	the	rest.

Evaluation	is	the	step	of	measuring	the	effectiveness	
of	 the	 program.	 In	 this	 study,	 we	 will	 conduct	 a	
questionnaire	 about	 critical	 thinking,	 self-efficacy,	
communication	 competency	 at	 the	 beginning	 of	 the	
semester	and	at	the	end	of	the	semester	to	assess	student	
achievement.

In	 order	 to	 derive	 the	 flipped	 learning	 model	 of	
nursing	 education,	 it	 was	 based	 on	 the	 results	 of	 the	
above	steps.

RESULTS

In	the	result	of	this	study	the	flipped	learning	model	
of	nursing	class	designed	according	to	ADDIE	model	is	
as	shown	in	Figure	2.

In	 the	first	week	 of	 the	 semester,	 students	will	 be	
given	precise	and	specific	orientation	of	the	purpose	of	
the	flipped	learning,	how	to	proceed,	list	of	group,	and	
what	the	student	should	do	and	how	to	do	it.

Fig. 1: General model of instructional design: 
ADDIE model.

(Ryu S.W et al. Education method and education 
engineering. 2012. 223 p.)

The	 first	 and	 second	 steps	 of	 flipped	 learning	 are	
conducted	outside	the	classroom.

First	 step	 outside	 the	 classroom:	Teacher	makes	 a	
cyber	lecture	and	their	contents	create	step	by	step	with	
content	 element	 analysis,	 problem	 situation	 setting,	
curriculum	restructuring.

Second	step	outside	the	classroom:	Nursing	students	
take	 cyber	 lectures	 every	 week	 and	 learn	 nursing	
knowledge	by	self-study.

Steps	3,4	and	5	are	held	in	the	classroom.

Third	 Step	 in	 the	 classroom:	 Students	 learn	 self-
studying	by	watching	cyber	lectures.

Fourth	Step	in	the	classroom:	The	first	week	lecture	
is	a	quiz	 (case	1	–	Multiple	variety	graphs	of	external	
fetal	 monitoring,	 case	 2	 –Pregnancy	 model	 -leopold	
maneuver,	 fetal	 presentation).	 And	 then,	 The	 second	
week	 of	 lectures	 will	 proceed	 with	 Problem	 Based	
Learning	of	 two	normal	delivery	cases(case	1	 -normal	
delivery	stage	1,		case	2	-normal	delivery	stage	2,	 learner 
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activity –	team	discussion	for	nursing	assessment,	collect	
data,	nursing	plan	and	intervention).

Fifth	 Step	 in	 the	 classroom:	 The	 professor	
summarizes	 the	 contents	 of	 the	 lecture,	 answers	 the	
question,	and	the	student	carries	out	self-evaluation	and	
peer	evaluation.

In	 the	 above	 flipped	 learning	 nursing	 education	
model,	 each	 step	 is	 evaluated	 and	 reflected	 mutually	
organically.

Fig. 2: Flipped learning model for nursing students

CONCLUSION

Recently,	 the	 medical	 environment	 is	 rapidly	
changed,	 it	 is	 required	 for	 nurses	 more	 skillful	 and	
critical	 thinking	 to	 practice	 the	 higher	 quality	 nursing	
to	 patients.	 Enhanced	 educational	 strategy	 is	 one	 of	
the	 solving	 problems.	 Hence,	 Many	 faculty	 members	
have	 a	 responsibility	 to	 develop	 a	 teaching	 models	
for	 supporting	 students,	 which	 enable	 to	 expand	
knowledge	 concept	 according	 to	 the	 critical	 thinking,	
self-efficacy	 and	 communication	 competency,	 and	
others.	 Representatively,	 naming	 the	 flipped	 learning	
model	is	a	pedagogical	modern	teaching	model,	it	needs	
to	 avoid	 “teacher-centered”	 lectures	 and	 this	 effective	
instructional	 model	 should	 be	 mainly	 proceeded	
“learner-centered”	lectures.

In	this	study,	the	modified	flipped	learning	model	of	
the	Maternity	 and	Pediatric	 nursing	designed	 according	
to	ADDIE.	 Finding	 of	 this	 model’s	 algorithm,	most	 of	
students	study	an	each	cyber	lecture	themselves	anywhere	
before	 a	 off-line	 lecture	 by	 face	 to	 face,	 and	 then	 the	
faculty	members	mainly	lecture	recall-based	explanations,	
application-based	 quizzes.	 First,	 for	 the	 proceeding	 the	
modified	 flipped	 learning	 model	 of	 the	 Maternity	 and	
Pediatric	nursing,	faculty	members	worked	out	the	cyber	
lectures	 for	 past	 3	 years	which	were	 provided	 students	

for	a		pre-study	by	themselves.	And	it	was	an	important	
section	 faculty	 members	 planned	 to	 make	 a	 scenario	
based	clinical	cases	to	develop	diverse	skills.

The	 purpose	 of	 the	 flipped	 learning	model	 is	 that	
students	 engage	 a	 lecture	 actively	 in	 collaborative	
learning	 to	 enhance	 the	 critical	 thinking	 ability	 that	
makes	decisions	by	using	a	self-thought.	Like	the	other	
teaching	 methods,	 some	 students	 will	 pronounce	 that	
this	method	a	less	boring.	Other	students	will	be	satisfied	
to	 encourage	 a	 capacities	 of	 solving	 problems	 and	
cooperative	relationships.	finally,	I	 think	most	students	
perceive	 that	 they	are	 interested	 in	a	major	knowledge	
step	by	step	during	a	using	the	flipped	learning	model.

This	modified	flipped	learning	model	of	the	Maternity	
and	Pediatric	can	develop	a	critical	thinking	composition,	
self-efficacy	and	communication	competence	in	nursing	
college	students.	The	results	obtained	from	this	study	are	
expected	to	provide	a	valuable	baseline	data	to	improve	
the	future	educational	strategies	in	nursing	department.	
There	 are	 some	 limitations	 to	 this	 study	 to	 identify	
effects	of	this	model.	So	I	look	forward	to	be	proved	this	
teaching	model’s	effects	by	the	following	experimental	
study.	 And	 participants	 by	 focusing	 group	 will	 be	
conducted	 deeply	 this	 learning	model’s	 pros	 and	 cons	
in	 the	 qualitative	 research	 method.	 Additionally,	 this	
study	 suggests	 that	 we	 should	 identify	 more	 effective	
and	valuable	flipped	learning	models	to	accomplish	the	
nursing	outcomes.
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ABSTRACT

This	study	investigated	night	eating	behaviors	of	university	students	in	Cheongju	city	to	investigate	differences	
in	 demographic	 characteristics	 and	 health	 related	 behaviors	 according	 to	 night	 meal	 eating.	 The	 surveys	
were	conducted	on	400	university	students	 in	Cheongju	city	 in	order	 to	 investigate	the	choice	of	 the	night	
meal,	preference	of	the	night	meal	menu,	and	problems	caused	by	night	meal	eating.	General	 information,	
health-related	behaviors,	and	night	eating	behaviors	were	used	to	determine	the	frequency	and	percentages,	
and	 then	 the	Chi-square	 test	was	used	 to	determine	 the	difference	 in	 the	distribution	of	night	meal	 eating	
between	genders.	87.8%	of	college	students	were	taking	night	meals,	and	there	was	a	significant	difference	
in	the	distribution	of	BMI,	drinking	frequency,	wake-up	time,	screen	time,	and	skipping	breakfast	among	the	
general	and	health	related	behaviors	according	to	the	degree	of	night	meal	eating	(p<0.05,	p<0.01,	p<0.001).	
In	the	night	eating	behaviors	of	university	students	according	to	gender,	there	was	a	significant	difference	in	
distribution	between	male	and	female	groups	in	night	meal	eating	frequency,	night	meal	eating	reason,	night	
meal	eating	time,	behaviors	during	night	meal	eating,	and	side	effects	after	night	meal	eating	(p<0.05,	p<0.01,	
p<0.001).	Male	students	had	higher	night	meal	eating	frequency	than	female	students,	and	fried	chicken,	pork	
feet,	and	boiled	pork	were	the	most	preferred	night	meal	menus.	When	selecting	the	night	meal	menu,	the	most	
important	consideration	was	the	taste,	and	the	weight	gain	was	the	most	common	side	effect	after	eating	the	
night	meal.	It	is	necessary	to	promote	the	problem	of	night	meal	eating	to	university	students	and	to	provide	
nutrition	education	and	information	related	to	eating	habits	including	side	effects	of	night	meal.

Keywords: Night meal, Eating behaviors, University students, Side effects, Nutrition education

Corresponding Author:
Joo-Eun	Lee
Assistant	Professor,	Department	of	Food	and	Nutrition,
Seowon	University,	Cheongju,	Korea
Email:	joody88@hanmail.net

INTRODUCTION

Night	meal	refers	to	a	meal	consumed	in	the	evening	
except	 for	dinner,	which	means	eating	food	for	a	 light	
meal	or	snacks	after	dinner	time1.	In	the	study	of	Suh	et 
al.2,	 it	was	not	a	night	meal	when	dinner	was	delayed,	
but	night	meal	was	classified	as	snack	after	dinner,	and	
in	 Joung	 &	 Koo3,	 the	 study	 was	 carried	 out	 with	 all	
food	consumed	after	9	pm	other	 than	dinner	classified	
as	 night	 meals.	 Also	 in	 Striegel-Mooreet al.4,	 cases	
where	 consumed	 calories	 after	 7	 pm	 were	 dived	 into	
over	20%	and	over	50%,	and	after	separating	those	who	
consumed	after	11pm,	the	study	divided	the	groups	into	
three	different	night	meal	eaters.	As	above,	the	definition	

of	 night	 meal	 is	 slightly	 different	 for	 each	 study,	 and	
the	 conditions	 for	 the	 amount	 of	 time,	 frequency,	 and	
amount	 of	 food	 are	 not	 clearly	 defined5.	 However,	 in	
case	of	night	eating	syndrome	due	to	night	meal	due	to	
eating	 disorder,	 nighttime	 appetite	 increase,	 morning	
appetite	 loss,	 and	 insomnia	 are	 the	 criteria1.	 Of	 these	
three	criteria,	nighttime	is	defined	in	more	detail	about	
time	 and	 amount	 of	 eating,	 and	 the	 standard	 of	 night	
eating	syndrome	is	explained	by	eating	more	than	50%	
of	the	daily	calorie	intake	after	7	pm6.

Excessive	 night	 meal	 eating	 can	 lead	 to	 various	
health	 problems,	 most	 commonly	 being	 overweight,	
obesity,	 depression,	 sleep	 disorders,	 and	 insomnia1,5,7,8,	
and	in	particular,	 it	 is	found	that	 in	adults	between	the	
ages	of	31	and	60,	it	has	a	close	relationship	with	BMI9. 
In	addition,	people	who	eat	night	meals	have	a	higher	
frequency	 of	 skipping	 breakfasts,	 late	 bedtime,	 and	
higher	alcohol	consumption	than	those	who	do	not	eat	
night	meals,	and	the	consumption	of	total	fat	and	animal	
fat	was	high10.

DOI Number: 10.5958/0976-5506.2018.01192.0 



     1432      Indian Journal of Public Health Research & Development, September 2018, Vol.9, No. 9

University	 students	 generally	 live	 under	 the	
protection	 of	 their	 parents	 until	 adolescence,	 and	 then	
leave	the	home	as	a	college	student	living	independently,	
in	 a	 dormitory,	 or	 in	 lodging,	 and	 even	 if	 they	 live	
with	 their	 parents,	 they	 are	much	 freer	 from	 time	 and	
institutional	 differences	 than	 before.	As	 a	 result,	 they	
often	 skip	 breakfast,	 engage	 in	 frequent	 eating	 out,	
drinking	and	irregular	or	unhealthy	eating	habits11,12,13,14. 
In	addition,	due	to	modern	lifestyle,	nighttime	activities	
such	as	watching	TV	at	late	night	hours,	using	computers	
and	smart	phones,	playing	on	line	games,	and	small	group	
meetings	 are	 increasing,	 and	 particularly	 in	 younger	
age	groups	 such	as	university	 students,	 the	night	meal	
intake	is	also	increasing	along	with	the	increase	in	night-
time	 activity3,10,12,15.	 Therefore,	 this	 study	 investigated	
the	 night	 eating	 behaviors	 of	 university	 students	 and	
analyzed	 the	 difference	 of	 demographic	 characteristics	
according	 to	 night	 meal	 eating.	And	 this	 investigated	
the	 night	 eating	 behaviors	 according	 to	 gender,	 and	
examined	the	consideration	of	the	choice	of	night	meal,	
the	preference	of	the	night	meal	menu,	and	the	problems	
caused	by	night	meal	eating.

METHOD

Research Subjects and Method:	The	study	investigated	
night	 eating	 behaviors	 in	 male	 and	 female	 university	
students	in	Cheongju	city	in	order	to	examine	the	choice	
of	the	night	meal,	preference	of	the	night	meal	menu,	and	
problems	 caused	 by	 night	meal	 eating.	 From	April	 17	
to	28,	2017,	surveys	were	conducted	on	400	university	
students.	After	prior	appointment	with	the	professor	and	
students	before	classes,	the	survey	was	conducted.	The	
prior	 notifying	 was	 the	 information	 about	 this	 study	
and	that	it	would	take	about	10	minutes	to	complete	the	
questionnaire.	 Among	 the	 400	 collected	 surveys,	 the	
total	of	384	copies	excluding	16	that	had	missing	items	
was	statistically	analyzed.

Survey Contents:	 The	 questionnaires	 used	 in	 this	
study	 were	 modified	 to	 fit	 the	 purpose	 of	 this	 study	
with	reference	to	the	study	of	university	students’	night	
meal	 eating3,7,10,15.	 The	 questionnaire	 consisted	 mainly	
of	 college	 students’	 ‘night	 eating	 behavior’,	 ‘health	
related	 behavior’,	 and	 ‘general	 information’.	 In	 ‘night	
eating	behavior’,	night	meal	eating	status	and	frequency,	
amount	of	consumption,	night	meal	eating	reason,	those	
who	they	eat	night	meals	with,	night	meal	eating	time,	
behavior	 during	 night	 meal	 eating,	 side	 effects	 after	

night	 meal	 eating	 were	 questioned	 as	 nominal	 scale,	
and	importance	of	consideration	of	 the	choice	of	night	
meal(taste,	 nutrition,	 price,	 convenience,	 hygiene)16,17 
and	 preference	 of	 preferred	 night	 meal	 menu	 (12	
types	 including	 chicken,	 pork	 feet,	 boiled	 pork,	 pizza,	
hamburgers,	sweets,	bread	such	as	sandwiches,	 ramen,	
snacks	 such	as	 tteokbokki,	 fruit,	 salad,	milk	 and	dairy	
products,	soft	drinks,	alcohol	such	as	beer	and	soju)2,10,15 
were	surveyed	through	a	5	point	Likert	scale	(1	point:	not	
at	all	~	5	points:	very	much).	In	‘health	related	behavior’	
questions	were	given	about	exercise,	drinking,	smoking,	
screen	 time,	 subjective	 health	 status,	 and	 ‘general	
information’	 asked	 about	 age,	 sex,	 height,	 weight,	
residence	type,	and	all	were	composed	of	nominal	scale.	
At	 the	 beginning	of	 the	 questionnaire,	 referring	 to	 the	
definition	of	night	meal	in	Suh	et al.2,	it	was	explained	
as	 follows.	 “A	meal	 is	 a	 combination	 of	 all	 the	 foods	
(including	drinks	and	beverages)	that	are	consumed	after	
eating	dinner.	It	 is	dinner,	not	night	meal,	 to	eat	 in	the	
late	hours	without	eating	dinner.	If	you	have	drinks	and	
snacks	along	with	dinner,	it	can	be	called	‘night	meal’.”

DATA ANALYSIS

SPSS	 ver.	 20.0	 for	 windows	 was	 for	 statistical	
analysis.	General	information,	health-related	behaviors,	
and	night	eating	behaviors	were	used	 to	determine	 the	
frequency	and	percentages,	and	then	the	Chi-square	test	
was	used	to	determine	the	difference	in	the	distribution	
of	night	meal	eating	between	genders.	The	significance	
of	 the	 choice	 of	 the	 night	meal	 and	 the	 preference	 of	
the	 night	 meal	 menu	 were	 determined	 by	 means	 and	
standard	 deviation,	 followed	 by	 independent-samples	
t-test	for	men	and	women.	All	significance	was	tested	at	
p<0.05	level.

RESULTS

Demographic characteristics and health-related 
behaviors according to night eating:	 Table	 1	 shows	
the	 differences	 in	 distribution	 according	 to	 general	
information,	health	related	behavior,	and	degree	of	night	
meal	eating	of	male	and	female	university	students.	As	
a	result	of	investigating	the	night	meal	eating	status	of	
the	subject	university	students,	among	 the	 total	of	384	
students,	 160	 (41.7%)	 answered	 that	 they	 consume	
night	meals,	177	(46.1%)	answered	that	they	sometimes	
consume	 night	 meals,	 and	 47	 (4.2%)	 answered	 that	
they	do	not	consume	night	meals.	There	were	207	male	
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students	(53.9%)	and	177	female	students	(46.1%),	for	
BMI,	according	 to	WHO18	and	Korean	Society	 for	 the	
Study	of	Obesity19,	when	considering	that	according	to	
height	and	weight,	less	18.5	is	underweight,	18.5	~	22.9	
is	 normal,	 23	 ~	 24.9	 is	 overweight	 and	 over	 25	were	
obese,	42	(10.9%)	were	underweight,	220	(57.3%)	were	
normal,	 70	 (18.2%)	 were	 overweight	 and	 52	 (13.5%)	
were	 obese.	 For	 residence	 type,	 there	were	 178	 living	
with	 parents	 (46.8%),	 148	 independent	 (38.5%),	 49	
dormitories	(12.8%),	5	boarding	houses	(1.3%).

In	 the	 health	 related	 behavior,	 the	 number	 of	
exercises	was	1	to	2	times	per	week	100	(26.0%),	1	to	
3	times	per	week	71	(18.5%),	and	3	to	4	times	per	week	
66	(17.2%),	and	for	drinking	frequency,	there	was	158	
(41.1%)	2-3	 times	a	month,	136	 (35.4%)	1	or	3	 times	
a	week,	and	70	(18.2%)	never.	For	wake-up	 time,	142	
(37.0%)	 were	 7~8am,	 109	 (20.4%)	 were	 8~9am,	 66	
(17.2%)	were	before	7am,	and	54	(14.1%)	were	9~10am.	

In	addition	 to	 studying,	 the	 study	 looked	at	 the	 screen	
time	 to	find	out	 the	 total	 average	 time	of	 internet	use,	
TV	 watching,	 movie	 watching,	 and	 game	 time	 using	
computers	 and	 cell	 phones,	 and	 123	 (32.0%)	 had	 2~3	
hours	a	day,	118	(30.7%)	had	3~4	hours	a	day,	and	76	
(19.8%)	 had	more	 than	 5	 hours	 a	 day.	 For	 subjective	
health	 status,	 123	 (32.0%)	 were	 normal,	 118	 (30.7%)	
were	healthy,	76	(19.8%)	were	very	healthy,	49	(12.8%)	
were	 fatigued,	 18	 (4.7%)	were	 very	 fatigued,	 and	275	
(71.6%)	 student	 skipped	 breakfast,	 and	 109	 (28.4%)	
students	ate	breakfast.

When	 the	 general	 information	 and	 health-related	
behaviors	 according	 to	 degree	 of	 night	 meal	 eating	
were	 tested	by	Chi-square	 test,	 there	was	 a	 significant	
difference	in	the	distribution	among	the	groups	in	BMI,	
drinking	frequency,	wake-up	time,	screen	time,	skipping	
breakfast(p<0.05,	p<0.01,	p<0.001).

Table 1: Demographic characteristics and health-related behaviors according to night eating

Night eating
χ2 Total

Yes Sometimes No

Gender
Male 93(58.1)1) 87(49.2) 27(57.4)

2.993
207(53.9)

Female 67(41.9) 90(50.8) 20(42.6) 177(46.1)

Grade

1 40(25.0) 39(22.0) 9(19.1)

12.298

88(22.9)
2 38(23.8) 53(29.9) 13(27.7) 104(27.1)
3 54(33.8) 35(19.8) 13(27.7) 102(26.6)
4 28(17.5) 50(28.2) 12(25.5) 90(23.4)

BMI

Low	weight	(	<	18.5) 26(16.3) 14(7.9) 2(4.3)

25.274***

42(10.9)
Normal	(18.5	≤	~	<	23) 97(60.6) 95(53.7) 28(59.6) 220(57.3)
Overweight	(23	≤	~	<	25) 23(14.4) 43(24.3) 4(8.5) 70(18.2)

Obesity	(	≥	25) 14(8.8) 25(14.1) 13(27.7) 52(13.5)

Residence	
type	

Parents’house 74(46.3) 84(47.5) 20(42.6)

7.454

178(46.4)
Self-boarding 65(40.6) 61(34.5) 22(46.8) 148(38.5)
Dormitory 18(11.3) 26(14.7) 5(10.6) 49(12.8)
Lodging 1(0.8) 4(2.3) 0(0.0) 5(1.3)

Relatives’house 2(1.3) 1(0.6) 0(0.0) 3(0.8)
Others	 0(0.0) 1(0.5) 0(0.0) 1(0.3)

Exercise
(times)

Everyday 7(4.4) 10(5.6) 4(8.5)

9.253

21(5.5)
5~6	/week 12(7.5) 15(8.5) 6(12.8) 33(8.6)
3~4	/week 30(18.8) 27(15.3) 9(19.1) 66(17.2)
1~2	/week 35(21.9) 55(31.1) 10(21.3) 100(26.0)
1~3	/month 30(18.8) 31(17.5) 10(21.3) 71(18.5)
Never 46(28.8) 39(22.0) 8(17.0) 93(24.2)
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Conted…

Drinking
(times)

Everyday 1(0.6) 0(0.0) 0(0.0)

26.969**

1(0.3)
4~6	/week 14(8.8) 5(2.8) 0(0.0) 19(4.9)
1~3	/week 64(40.0) 65(36.7) 7.(14.9) 136(35.4)
2~3	/month 56(35.0) 78.(44.1) 24(51.1) 158(41.1)
Never	 25(15.6) 29(16.4) 16(34.0) 70(18.2)

Smoking
(cigarettes)

≥	20	/	day 3(1.9) 3(1.7) 0(0.0)

3.692

6(1.6)
11	≤	~	<	20	/	day 20(12.5) 15(8.5) 5(10.6) 40(10.4)

≤	10	/	day 20(12.5) 17(9.6) 4(8.5) 41(10.7)
Never 117(73.1) 142(80.2) 38(80.9) 297(77.3)

Wake-up	time

Before	7	a.m. 19(11.9) 37(20.9) 10(21.3)

16.707*

66(17.2)
7	≤	~	<	8	a.m. 53(33.1) 67(37.9) 22(46.8) 142(37.0)
8	≤	~	<	9	a.m. 52(32.5) 46(26.0) 11(23.4) 109(28.4)
9	≤	~	<	10	a.m. 26(16.3) 24(13.6) 4(8.5) 54(14.1)
After	10	a.m. 10(6.3) 3(1.7) 0(0.0) 13(3.4)

Screen	time
(hours)

<	1	/	day 8(5.0) 6(3.4) 4(8.5)

20.341**

18(4.7)
1	≤	~	<	2	/	day 12(7.5) 27(15.3) 10(21.3) 49(12.8)
2	≤	~	<	3	/	day 59(36.9) 56(31.6) 8(17.0) 123(32.0)
3	≤	~	<	4	/	day 57(35.6) 45(25.4) 16(34.0) 118(30.7)

≥	5	/	day 24(15.0) 43(24.3) 9(19.1) 76(19.8)

Health	
condition

Very	tired 22(13.8) 26(14.7) 2(4.3)

13.607

50(13.0)
Tired 88(55.0) 94(53.1) 19(40.4) 201(52.3)
Usual 36(22.5) 37(20.9) 19(40.4) 92(24.0)
Healthy 12(7.5) 18(10.2) 7(14.9) 37(9.6)

Very	healthy 2(1.3) 2(1.1) 0(0.0) 4(1.0)

Skipping	
breakfast	

Yes 82(51.3) 60(33.9) 22(46.8)
12.991*

164(42.7)
Sometimes 42(26.3) 60(33.9) 9(19.1) 111(28.9)

No 36(22.5) 57(32.2) 16(34.0) 109(28.4)
Total 160(100.0) 177(100.0) 47(100.0) 384(100.0)

1)	N	(%),	*p<0.05,	**p<0.01,	***p<0.001

Analysis of night eating behaviors by gender:	Cross-
sectional	analysis	of	night-eating	behaviors	of	university	
students	according	to	gender	was	shown	in	Table	2.	For	
frequency	 of	 night	 meals,	 the	 most	 frequent	 was	 1~2	
times	a	week	with	159	(41.4%),	and	then	it	was	in	the	
order	of	1~2	times	a	month	94	(24.5%),	and	3~4	times	
a	week	65	(16.9%).	The	frequency	of	night	meal	eating	
showed	a	significant	difference	in	distribution	between	
male	 and	 female	 students(p<0.05),	 and	 male	 students	
tended	to	eat	night	meals	every	day	compared	to	female	
students	or	eat	5	to	6	times	a	week,	and	female	students	
tended	to	eat	once	or	twice	a	month	compared	to	male	
students.	For	reasons	for	night	meals,	the	most	frequent	
was	hunger	249(64.8%),	to	get	along	with	other	people	
46(12.0%),	 and	 to	 feel	 good	 37(9.6%).	 There	 was	 a	

significant	 difference	 in	 the	 distribution	 of	 night	meal	
eating	reason	among	groups	(p<0.05),	and	the	proportion	
of	 female	 students	 that	 responded	 they	 eat	 because	 it	
feels	good	was	higher	compared	to	male	students.

Behaviors	 during	 night	 meal	 eating	 showed	 a	
significant	 distributional	 difference	 between	 male	 and	
female	 groups	 (p<0.001),	Male	 students	 had	 a	 higher	
percentage	 of	 computer	 users	 and	 those	 who	 watch	
TV	alone	than	females,	and	female	students	were	more	
likely	 to	watch	TV	 in	 groups	 of	 2	 or	more	 than	male	
students.	 Side	 effects	 after	 night	 meals	 showed	 the	
highest	frequency	in	weight	gain	with	117	(30.5%),	and	
there	 was	 significant	 distributional	 difference	 between	
male	and	female	students	(p<0.001).	
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Table 2: Night eating behaviors according to the subjects’ gender

Gender
χ2-value Total

Male Female

Frequency	of	night	
eating

Everyday 13(6.3)1) 4(2.3)

14.519*

17(4.4)
5~6	/week 16(7.7) 6(3.4) 22(5.7)
3~4	/week 35(16.9) 30(16.9) 65(16.9)
1~2	/week 88(42.5) 71(40.1) 159(41.4)
1~2	/month 38(18.4) 56(31.6) 94(24.5)
Never 17(8.2) 10(5.6) 27(7.0)

Reason	for	night	
eating

Hunger 141(68.1) 108(61.0)

15.824*

249(64.8)
To	be	with	people 24(11.6) 22(12.4) 46(12.0)
To	feel	better	 12(5.8) 25(14.1) 37(9.6)
Habitually 11(5.3) 12(6.8) 23(6.0)
Never 14(6.8) 6(3.4) 20(5.2)
Other 1(0.5) 4(2.3) 5(1.3)

For	nutrition 4(1.9) 0(0.0) 4(1.0)

The	factor	that	affect	
the	choice	of	night	

eating

Me 103(49.8) 53(29.9)

44.205***

156(40.6)
Friends 76(36.7) 53(29.9) 129(33.6)

Brothers	and	sisters 6(2.9) 31(17.5) 37(9.6)
Mass	media	 16(7.7) 18(10.2) 34(8.9)
Parents 6(2.9) 22(12.4) 28(7.3)

People	with	night	
eating

Friends 98(47.3) 62(35.0)

53.525***

160(41.7)
Family 23(11.1) 74(41.8) 97(25.3)
Alone 61(29.5) 28(15.8) 89(23.2)

Senior	and	junior	 15(7.2) 3(1.7) 18(4.7)
Lover 8(3.9) 9(5.1) 17(4.4)
Other 2(1.0) 1(0.6) 3(0.8)

Eating	time	of	night	
snack

7	p.m.	~	9	p.m. 7(3.4) 9(5.1)

15.799**

16(4.2)
9	p.m.	~	11	p.m. 95(45.9) 108(61.0) 203(52.9)
11	p.m.	~	1	a.m. 87(42.0) 57(32.2) 144(37.5)
After	1	a.m. 18(8.7) 3(1.7) 21(5.5)

Behaviorwhen	eating	
night	snack

Conversation	among	
family	or	friends 78(37.7) 69(39.0)

28.541***

147(38.3)

Watching	TV	together 45(21.7) 66(37.3) 111(28.9)
Doing	smart	phone 31(15.0) 24(13.6) 55(14.3)
Watching	TV	alone 24(11.6) 16(9.0) 40(10.4)
Doing	computer 21(10.1) 2(1.1) 23(6.0)

Other	 8(3.9) 0(0.0) 8(2.1)

Side	effects	
after	night	eating

Weight	gain 59(28.5) 58(32.8)

26.518***

117(30.5)
No	side	effect 73(35.3) 32(18.1) 105(27.3)
Indigestion 31(15.0) 47(26.6) 78(20.3)
Swollen	face 20(9.7) 28(15.8) 48(12.5)
Poor	appetite 15(7.2) 5(2.8) 20(5.2)

Sleep	disturbance 4(1.9) 6(3.4) 10(2.6)
Other 5(2.4) 1(0.6) 6(1.6)

Total 207(100.0) 177(100.0) 384(100.0)
1)	N	(%),	*p<0.05,	**p<0.01,	***p<0.001
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The importance of consideration of the choice of night 
meal in male and female students:	Table	3	compares	
the	mean	 scores	of	 the	 importance	of	 consideration	 in	
choosing	night	meal	for	male	and	female	students.	Male	
and	 female	 university	 students	 chose	 the	 night	 meal	
in	 the	 order	 of	 taste,	 convenience,	 hygiene,	 price,	 and	
nutrition,	 and	 the	 importance	 score	 was	 4.36	 points	

for	 convenience,	 3.80	 points	 for	 convenience,	 3.66	
points	 for	 hygiene,	 3.63	 points	 for	 price,	 and	 2.68	
points	 for	 nutrition.	 Comparing	 the	 average	 scores	 of	
male	 and	 female	 students,	 the	 taste	 in	 female	 students	
was	 significantly	 higher	 than	 male	 students	 (p<0.05),	
the	nutrition	 in	male	 students	 significantly	higher	 than	
female	students	(p<0.05).

Table 3: Important degree of consideration factors for choosing night eating menus

Importance
t-value

Male (N = 207) Female (N = 177) Total (N = 384)
Taste 4.27	±	0.871) 4.47	±	0.78 4.36	±	0.84 -2.472*

Convenience
(Ease	of	ordering	and	eating) 3.73	±	1.03 3.89	±	0.86 3.80	±	0.96 -1.695

Sanitation 3.67	±	1.07 3.66	±	0.92 3.66	±	1.00 0.159
Price	 3.61	±	1.02 3.65	±	0.87 3.63	±	0.95 -0.425

Nutrition 2.80	±	1.05 2.54	±	0.91 2.68	±	1.00 2.566*

1)	Mean	±	SD,	*p <	0.05,	Mean	score:	not	important	at	all	(1point)	~	very	important	(5points).

Preference of night meal menu in male and female 
students:	Male	and	female	students	were	examined	for	
their	preference	 for	night	meal	menus	and	 the	average	
scores	of	men	and	women	were	compared	and	shown	in	
Table	4.	Of	the	12	menus	presented,	fried	chicken	had	
the	highest	 score	of	4.21,	 and	 then	 it	was	 in	 the	order	
of	 ‘kimchi	with	 boiled	 pork	 or	 trotter’	 3.86,	 ‘pizza	 or	
hamburger’	 3.74,	 ‘fruits’	 3.70,	 snacks	 such	 as	 ‘ramen,	
tteokbokki,	 gimbap’3.64,	 ‘juice’	 3.21,	 alcohol	 such	

as	 ‘beer	 and	 soju’	 3.16,	 ‘bread	 such	 as	 sandwiches’,	
‘confectionary’,	and	‘soda’	3.14,	‘salad’	2.99,	‘milk	and	
dairy	products’	2.92.	When	comparing	the	mean	score	of	
male	students	and	female	students	in	the	night	meal	menu	
preference,	preference	scores	of	female	students	of	fried	
chicken,	fruit,	snacks	such	as	ramen,	tteokbokki,	gimbap,	
bread,	confectionery,	and	salad	were	significantly	higher	
than	that	of	male	students	(p<0.01,	p<0.001).

Table 4: Preference of major night eating menus

Importance
t-value

Male (N = 207) Female (N = 177) Total (N = 384)
Fried	chicken 4.07	±	1.041) 4.38	±	0.98 4.21	±	0.99 -3.200**

Kimchi	with	boiled	pork	or	trotter 3.81	±	1.14 3.93	±	1.10 3.86	±	1.12 -1.041
Pizza	or	hamburger 3.80	±	1.12 3.67	±	1.20 3.74	±	1.16 1.092

Fruits 3.30	±	1.12 4.16	±	2.63 3.70	±	2.01 -4.271***

Ramen,	tteokbokki,	gimbab,	etc. 3.42	±	1.11 3.89	±	1.03 3.64	±	1.10 -4.237***

Juice 3.12	±	1.10 3.31	±	1.08 3.21	±	1.09 -1.652
Alcoholic	drink(beer	and	soju,	etc.) 3.24	±	1.32 3.07	±	1.34 3.16	±	1.33 1.242

Confectionary 2.97	±	1.21 3.33	±	1.31 3.14	±	1.27 -2.761**

Bread(sandwich,	etc.) 2.97	±	1.20 3.33	±	1.25 3.14	±	1.23 -2.842**

Soda 3.20	±	1.21 3.07	±	1.26 3.14	±	1.23 1.031
Salads 2.75	±	1.18 3.28	±	1.21 2.99	±	1.22 -4.313***

Milk	or	dairy	products 2.90	±	1.17 2.94	±	1.18 2.92	±	1.17 -0.286

1)	Mean	±	SD,	**p <	0.01,	***p <	0.001,	Mean	score:	not	important	at	all	(1	point)	~	very	important	(5	points).
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DISCUSSION

The	study	investigated	the	nighttime	eating	behaviors	
of	400	male	and	female	university	students	in	Cheongju	
city	 to	 examine	 the	 demographic	 characteristics	
according	 to	 night	 meal	 eating,	 and	 analyzed	 night	
eating	 behaviors	 according	 to	 gender	 to	 examine	
nighttime	meal	eating	status,	problems	caused	by	night	
meal	 eating,	 considerations	 and	 choice	 of	 night	meal,	
and	 preference	 of	 the	 night	 meal	 menu.	When	 asked	
about	night	meal	eating	of	male	and	female	students	in	
Cheongju	city,	87.8%	answered	that	they	eat	night	meals	
and	only	12.2%	answered	that	they	did	not	night	meals.	
This	 showed	 similar	 results	 to	 the	 study	 by	 Joung	 &	
Koo3	on	university	students	of	similar	age	range	where	
there	was	 13.5%	of	 those	who	 did	 not	 consume	 night	
meals,	and	it	was	rather	different	from	the	22.9%	of	Kim	
et al.10	 and	22.7%	of	 Jun	et al.15.	However,	 looking	at	
the	distribution	by	age	according	 to	night	meal	energy	
consumption	 level	 in	Suh	et al.2,	 it	was	stated	 that	 the	
age	 was	 significantly	 lower	 with	 higher	 quantities	 of	
night	meal	consumption,	and	it	could	be	seen	that	night	
meal	 eating	 quantities	 of	 young	 age	 groups	 including	
college	students	was	higher	than	that	of	the	older	groups.	
Striegel-Mooreet al.4	also	found	that	night	meal	 intake	
was	the	highest	among	younger	adults	between	18	and	
30	years	of	age	in	relation	to	analysis	of	consumption	of	
night	meal	and	demographic	characteristics.

In	addition,	the	male	and	female	students	in	this	study	
showed	 significant	 differences	 in	 the	 distribution	of	 the	
number	of	night	meal	eating,	and	male	students	tend	to	eat	
night	meal	frequently	compared	to	female	students.	Grilo	
et al.20	also	reported	that	28%	of	people	with	bulimia	eat	
night	meals,	but	the	rate	of	eating	night	meal	was	higher	
in	men	(42%)	than	in	women	(24%).	In	addition,	Suh	et 
al.2	reported	that	men	were	more	likely	to	eat	high-calorie	
night	meals	than	women,	and	explained	that	the	cause	of	
high	calorie	was	the	night	meal	menu,	which	is	alcohol	
and	high	fat	food.	In	this	study,	while	not	significant,	male	
students	had	higher	preference	of	alcohol	 in	night	meal	
menu	 than	 female	 students,	 and	 female	 students	 were	
significantly	more	favorable	than	male	students	in	fruits	
and	 salads.	According	 to	 Hong	 et al.7,	 male	 university	
students	often	make	a	night	meal	consisting	of	liquor	and	
meat,	while	female	university	students	have	a	high	intake	
of	 fruit	 and	milk,	 and	with	 the	 high-calorie	 night	meal	
intake,	male	college	students	are	more	likely	to	have	an	
unbalanced	intake	of	micronutrients	such	as	vitamins	and	

minerals.	In	addition,	the	study	subjects	were	investigated	
to	take	the	least	consideration	into	nutrition	when	choosing	
a	night	meal	menu,	and	it	is	necessary	to	take	measures	
such	as	nutrition	education	and	information	because	night	
meal	intake	of	male	university	students	tend	to	be	frequent	
and	it	may	result	in	unbalanced	nutritional	intake.

As	a	result	of	the	study,	the	most	frequent	side	effect	
after	night	meal	eating	of	male	and	female	students	was	
weight	 gain,	 and	 while	 male	 students	 showed	 many	
cases	of	no	side	effects	or	weight	gain,	female	students	
showed	many	cases	of	weight	gain	and	indigestion.	Kim	
et al.10	also	showed	that	there	were	many	cases	of	male	
students	with	no	side	effects	and	female	students	showed	
many	case	of	indigestion,	but	at	the	ratio	of	weight	gain	
was	 investigated	 lower	 than	 that	 of	 the	 current	 study	
with	in	both	male	students	(9.0%)	and	female	students	
(18.8%).	According	to	Striegel-Moore	et al.4	and	Nolan	
&	 Geliebter8,	 there	 was	 no	 significant	 correlation	
between	 night	 eating	 syndrome	 and	 BMI,	 but	 male	
and	female	students	in	this	study	felt	the	side	effects	of	
weight	gain	due	to	night	meals.	This	may	be	the	result	
of	weight	gain	or	awareness	of	weight	gain	after	eating	
the	night	meal.	According	to	Meule	et al.9,	the	influence	
of	 the	 degree	 of	 night	meal	 eating	 on	 BMI	 is	 a	 large	
variable.	Thus,	 although	 the	 correlation	 between	 night	
meal	 eating	 and	 BMI	 is	 low	 in	 people	 below	 31	 and	
people	over	60,	it	was	stated	that	there	is	a	large	chance	
of	night	meal	eating	causing	obesity	between	the	ages	of	
31	and	60.	This	was	similar	in	the	study	of	Marshall	et 
al.21,	and	it	was	stated	that	the	difference	between	night	
meal	eaters	that	were	overweight	and	night	meal	eaters	
that	were	not	overweight	was	young	age.	Eating	night	
meal	is	not	associated	with	obesity	at	a	young	age,	but	if	
this	night	meal	continues,	it	can	affect	obesity	with	age21. 
Therefore,	 students	should	be	educated	about	nutrition	
education	and	guided	about	the	side	effects	of	night	meal	
eating,	so	that	they	can	have	proper	eating	habits.

CONCLUSION

The	study	surveyed	400	male	and	female	university	
students	 in	 Cheongju	 city	 to	 investigate	 the	 current	
state	 of	 night	meal	 eating,	 and	 to	 examine	 the	 choice	
of	 the	night	meal,	 preference	of	 the	night	meal	menu,	
and	problems	caused	by	night	meal	eating.	As	a	result	
of	the	study,	87.8%	of	the	college	students	were	taking	
night	meals,	male	students	had	higher	night	meal	eating	
frequency	 than	 female	 students,	 and	 fried	 chicken,	
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pork	feet	and	boiled	pork	were	most	preferred	as	night	
meal	menus.	When	choosing	the	night	meal	menu,	 the	
most	 important	 consideration	 was	 the	 taste,	 and	 the	
side	 effects	 of	 night	 meal	 were	 the	 most	 frequently	
weight	gain,	no	side	effects,	or	 indigestion.	There	was	
no	significant	difference	in	degree	of	night	meal	eating	
and	BMI	distribution,	but	the	problem	was	that	high	fat	
foods	were	preferred	as	night	meal	menu	and	nutrition	
was	 considered	 the	 least	 in	 menu	 selection.	Although	
night	meal	eating	is	performed	for	a	variety	of	reasons	
including	 personal	 preference,	 satisfaction,	 and	 social	
relationship	formation,	it	can	lead	to	severe	mental	and	
physical	problems	when	it	causes	dietary	disturbances,	
and	it	is	necessary	to	educate	and	publicize	the	problems	
and	 seriousness	of	night	meal	eating	 to	 the	young	age	
group.	 In	 particular,	 students	 should	 be	 provided	with	
nutrition	 education	 and	 information	 related	 to	 eating	
habits	 including	 night	 meal	 eating	 through	 various	
methods	 such	 as	 opening	 general	 courses	 during	 the	
semester,	 providing	 special	 lectures,	 and	 using	 the	
school	homepage.
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ABSTRACT

For	successful	aging	and	welfare	of	the	Korean	eldery	in	the	face	of	‘super-	aged	society’,	this	study	aimed	
to	explore	the	effects	of	participation	in	dancesports	program	on	age	identity,	existential	identity,	and	ego	
Integrity	of	the	elderly.	This	study	used	a	pre-posttest	non-equivalent	control	group	design	as	a	field	study.	
Subjects	of	experimental	group	(n=93)	and	control	group	(n=103)	were	males	and	females	over	65	years	
old	who	participated	in	senior	dancesports	program	or	not	during	three	months.	Pretest	and	posttest	were	
administered	by	using	elderly	existential	identity	scale,	age	identity	scale,	and	ego	integrity	scale.		Statistical	
methods	were	an	Analysis	of	Covariance	and	a	multi-level	model	of	structural	equation	modeling	by	using	
M-plus	program.	Followings	are	the	results	of	this	study.	First,	participation	in	dancesports	positively	affects	
the	elderly’s	sense	of	age	 identity.	 In	other	words,	 the	sense	of	age	 identity	 improved	after	participation	
in	dancesports.	Second,	participation	in	dancesports	positively	affects	the	existing	identity	of	the	elderly.	
Therefore,	the	existential	identity	feeling	after	participating	in	the	dancesports	is	higher	than	before.	Third,	
participation	in	dancesports	positively	affects	ego	integrity	of	elderly	people.	The	ego	integrity	improved	
significantly	after	participation	in	dance	sports.	Fourth,	dancesports	participation	has	a	positive	influence	
on	age	identity,	existential	identity,	and	ego	integrity	both	directly	and	indirectly.	In	addition,	dancesports	
participation	 has	 a	 positive	 influence	 on	 ego	 integrity	mediated	 by	 age	 identity	 and	 existential	 identity.	
The	effects	of	participation	in	dancesports	program	can	provide	the	empirical	evidences	for	expanding	the	
scope	 of	 social	welfare	 for	 elderly.	This	 study	will	 also	 contribute	 to	 the	 understanding,	 specialization,	
and	institutionalization	of	the	potential	value	of	the	therapeutic	programs	for	the	elderly	which	has	not	yet	
established	as	a	specialized	field	in	South	Korea.
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INTRODUCTION

According	to	a	recent	domestic	survey[1],	36.9%	of	
the	surveyed	think	that	 they	are	6	 to	10	years	younger	
than	their	actual	age.	26.2%	said	they	were	one	to	five	
years	younger,	and	16.6%	said	they	were	even	11	to	15	
years	younger than	their	actual	age.	Thus,	according	to	
some	cultural	 standards,	 they	are	already	 ‘old	people’,	
but	 many	 people	 have	 self-concept	 that	 does	 not	 feel	

that	 they	are	old	enough	to	resist	 the	internalization	of	
stereotypes	 of	 age	 discrimination	 and	 to	 move	 away	
from	 the	 social	 stigma	 associated	 with	 ‘	 Protect	 self-
image	and	uplift	oneself[2].	These	results	show	that	 the	
sense	 of	 age	 identity,	 which	 is	 believed	 to	 be	 young	
in	 old	 age,	 seems	 to	 be	 a	 desirable	 coping	 strategy	 in	
a	 culture	 that	 negatively	 affects	 the	 elderly	 because	 it	
increases	the	satisfaction	of	life	for	oneself.

The	 elderly	 participated	 in	 dance	 sports	 as	 a	
representative	 social	 activity	 of	 voluntary	 participation	
for	the	elderly.	The	elderly	will	be	able	to	improve	their	
subjective	 health	 status	 and	 life	 satisfaction	 as	 well	 as	
obtain	compensation	from	a	social	role	loss	by	confirming	
their	identity	through	social	activities	and	forming	a	social	
network.	In	addition,	it	can	be	linked	to	social	support	and	
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subjective	health	status,	and	it	may	be	related	to	the	ego	
integrity	which	is	the	ultimate	satisfaction	of	the	elderly’s	
life.	 Therefore,	 specific	 and	 experimental	 researches	
on	 the	 effect	 of	 dancing	 sports	 participation	 in	 the	
elderly’s	major	social	activities	on	the	completion	of	ego	
integration,	which	is	the	result	of	successful	aging,	should	
be	continuously	carried	out[3].	The	purpose	of	this	study	is	
to	explore	the	structural	relationship	among	dancesports	
and	 ego	 integrity	 related	 variables	 by	 analyzing	 the	
changes	 of	 age	 identity	 and	 existential	 identity	 through	
participation	in	dancesports	program.

PROCEDURE FOR PAPER SUBMISSION
MATERIALS AND METHOD

Research	 design	 of	 this	 study	 was	 a	 pretest	
and	 posttest	 non-equivalent	 control	 group	 of	 quasi-
experimental	design	as	a	field	study.

 A. Subjectives: The	subjects	of	this	study	were	196	
seniors(93	participants	and	103	non-participants)	
aged	65	and	over	selected	from	3	to	5	distinctions	
among	5	elderly	welfare	centers.

 B. Treatment/Program: The	 dancesports	 programs	
were	provided	as	a	 treatment	of	quasi-experimental	
design	for	the	participants	each	50	minutes,	twice	a	
week	for	three	months,	which	were	composed	of	three	
of	four	quarters	of	ChaChaCha,	Rumba	and	Jive,	and	
the	most	popular	Latin	American	dance	events.

 C. Measurement tools: The	 tools	 for	 measuring	
the	variables	were	used	for	the	self-administrated	
questionnaires	including	types	of	the	elderly	age	
identity[4],	existential	identity[5],	and	ego	integrity[6]

 D. Statistical Methods: The	 statistical	 methods	
to	 test	 hypotheses	 were	Analysis	 of	 Covariance	
(ANCOVA)	and	a	multi–level	model	of	structural	
equation	 modeling(SEM)	 by	 using	 M-plus	
program	with	SPSS	and	Amos	ver.21.

RESULTS

 A. Effect of participation in dancesports program 
on age identity

Fig. 1: Pretest and posttest of age identity of the groups

  Figure	1	show	the	results	of	pretest	and	posttest	of	
age	 identity	 of	 experimental	 group(participants)	
and	control	group(non-participants).	Age	identity	
of	 participants	 decreased	 much	 more	 after	
participation	 in	 program,	 while	 non-participants	
did	 not.	 Actually,	 there	 was	 a	 significant	
difference	of	changes(-.59	and	-.01)	between	two	
groups.	 These	 results	 indicated	 that	 dancesport	
participants	 thought	 themselves	 much	 younger	
than	 their	 actual	 age	 after	 dancesports	 program	
compared	 to	 non-participants.	ANCOVA	 to	 test	
main	effect	of	participation		validated		a	statistical	
significance(F=75.378, df=1, p<.000).	

 B. Effect of participation in dancesports program 
on existential identity

Fig. 2: Pretest and posttest of of existential identity 
of the groups

	 	Figure	 2	 show	 the	 results	 of	 pretest	 and	
posttest	 of	 existential	 identity	 of	 experimental		
group(participants)	 and	 control	 group(non-
participants).	 Existential	 identity	 of	 participants	
increased	 much	 more	 after	 participation	 in	 the	
program,	while	non-participants	did	not.	Actually,	
there	was	a	significant	difference	of	changes(.36	
and	 .10)	 between	 two	 groups.	 These	 results	
indicated	 that	 dancesport	 participants	 had	much	
higher	sense	of	existential	identity	after	dancesports	
program	compared	to	non-participants.	ANCOVA	
to	test	main	effect	of	the	participation	validated	a	
statistical	significance(F=34.608, df=1, p<.000).

 C. Effect of participation in dancesports program 
on ego integrity

Fig. 3: Pretest and posttest of of ego integrity of the 
groups
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  Figure	3	show	the	results	of	pretest	and	posttest	of	
ego	integrity	of	experimental	group(participants)	
and	 control	 group(non-participants).	 Ego	
integrity	 of	 participants	 increased	 much	 more	
after	 participation	 in	 the	 program,	 while	 non-
participants	 did	 not.	 Actually,	 there	 was	 a	
significant	 difference	 of	 changes(1.00	 and	 .22)	
between	two	groups.	These	results	indicated	that	
dancesport	participants	had	much	higher	sense	of	
ego	integrity	after	dancesports	program	compared	
to	 non-participants.	 ANCOVA	 to	 test	 main	
effect	of	the	participation		validated		a	statistical	
significance(F=31.411, df=1, p<.000).

 D. Structural relationships among participation in 
dancesports program, age Identity, existential 
Identity, and ego Integrity

	 	Figure	 4	 shows	 	 the	 results	 of	 path	 analysis	 in	
multi-level	model	of	structural	equation	modeling	
by	using	M-plus	program.

	 	As	shown	in	Figure	4,	the	direct	effect	is	affected	by	
the	participation	of	dancesports	on	age	identity(β	
=	.323),	the	effect	on	existential	identity(β	=	.438),	
and	the	effect	on	ego	integrity(β	=.	631)	and	the	
direct	effects	of	age	identity	on	existential	identity	
and	 ego	 integrity	 are	 β	=	 .128	 and	 β	=	 .471.	 In	
addition,	 the	 direct	 effect	 of	 existential	 identity	
on	ego	integrity	is	found	to	be	β	=	.321,	which	is	
statistically	significant.

Fig. 4: Verification of the structural relationship 
among dancesports  participation, age identity, 

existential identity, and ego integrity

As	 indirect	 effects,	 the	 effect	 of	 participation	 in	
dancesports	 on	 ego	 integrity	 through	 age	 identity(β	
=.323ⅹ.471=.152)	 and	 the	 effect	 of	 participation	
in	 dancesports	 on	 ego	 integrity	 through	 existential	
identity(β	 =.438ⅹ.321=.140).	 Structural	 effects	 are	
the	 result	 of	 total	 effect	 of	 direct	 effect	 (β	 =	 .2.312)	
and		indirect	effect	(β	=	.292),	β	=	2.604	showing	high	
structural	effect.

Table Ⅰ: Index of goodness fit test for the research model
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As	 shown	 in	Table	Ⅰ,	 goodness	 of	fit-test	 of	 this	
research	 model	 was	 significantly	 validated	 as	 59.132,	
TLI	=	 .921	 (≥0.9),	CFI	=	 .934	 (≥0.9),	RMSEA	=	 .072	
(≤0.05	~	0.1)	

Therefore,	 participation	 in	 dancesports	 directly	
affects	 the	 elderly	 ‘s	 sense	 of	 age	 identity,	 existential	
identity,	and	ego	integrity	proves	that	it	is	an	important	
factor	 that	 indirectly	 affects	 ego	 integrity	 through	 age	
identity	and	existential	identity.	As	a	result,	participation	
in	 dancesports	 program	 has	 a	 structural	 and	 causal	
relationship	 with	 age	 identity,	 existential	 identity,	 and	
ego	integrity	of	the	elderly.

DISCUSSION

Participation	 in	 dancesports	 has	 a	 statistically	
significant	effect	on	age	identity,	existential	identity	and	
ego	Integrity.	In	addition,	age	identity	has	a	significant	
effect	 on	 the	 existential	 identity	 and	 ego	 Integrity.	
Existential	 identity	 also	 appears	 in	 the	 structural	
relationship	 that	has	a	statistically	significant	effect	on	
ego	Integrity,	while	age	identity	due	to	participation	in	
dancesports	 has	 a	 positive	 correlation	 with	 existential	
identity	there	was.	There	is	also	a	correlation	between	all	
sub-domains	of	ego	integrity	and	a	positive	correlation	
between	 existential	 identity	 and	 ego	 integrity.	 In	 this	
study,	the	elderly	who	has	a	young	perceived	age	identity	
shows	a	high	existential	identity.	This	result	is	consistent	
with	previous	study[7].	The	elderly	who	participated	in	the	
rhythm	exercise	welfare	program	can	overcome	the	basic	
adversity	experienced	in	daily	life	through	interpersonal	
relationships,	 feel	 that	 they	 are	 worthwhile[8].	 In	
addition,	 the	 psychological	 age	 is	 younger	 than	 the	
actual	age	of	the	person.	By	recognizing	the	age	identity,	
the	young	person	is	recognized	as	a	self-concept	rather	
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than	the	actual	figure	of	his	or	her	own,	and	the	elderly	
is	positively	affirmed,	And	that	the	negative	happiness,	
loneliness,	 alienation,	 shame,	 sickness,	 and	 harshness	
are	perceived	to	be	low.	 	Also,	Existential	 identity	is	a	
subjective	 evaluation	 that	 perceives	 the	 present	 state	
of	 oneself,	 leading	 to	 successful	 aging,	 enhancing	
existential	identity	and	providing	psychological	stability	
with	satisfaction	of	old	age.	Also	relationship	with	 the	
family	should	be	smooth,	healthy,	affordable,	and	active	
in	social	activities.	It	is	considered	that	the	active	social	
participation	and	physical	activities	such	as	dance	sports	
have	 an	 influence	on	 the	 existential	 identity	 feeling	 in	
their	subjective	evaluation[9].

Dancesports	 are	 artistic	 and	 physical	 activities	
that	 express	 the	 inner	 emotions,	 maintain	 harmonious	
relationship	 within	 members,	 enhance	 emotional	
stability,	 positively	 affect	 ego-integrity.	 The	 results	 of	
previous	related	study[10]	was	consisted	with	this	study,	
which	reported	that	the	elderly	were	more	emotional	and	
happy	when	they	participate	more	in	sports	activities.

CONCLUSION

This	 study	 aimed	 to	 identify	 the	 effects	 of	
participation	 in	 dancesports	 program	 on	 age	 identity,	
existential	 identity,	and	ego	 integrity	of	 the	elderly	 for	
effectively	preparing	the	successful	aging	and	welfare	of	
the	elderly	in	face	of	‘super	aged	society’.	Meaningful	
conclusions	 of	 the	 study	 can	 be	 summarized	 as	
followings:	First,	participation	in	dance	sports	positively	
affects	the	elderly’	sense	of	age	identity.	In	other	words,	
the	elderly	feel	much	younger	rather	than	their	real	age	
after	 dancesports	 participation.	 Second,	 participation	
in	dancesports	positively	affects	the	existential	identity	
of	 the	 elderly;	 the	 elderly	 have	much	 higher	 sense	 of	
existential	identity	after	dancesports	participation.	Third,	
participation	 in	 dance	 sports	 positively	 affects	 the	 ego	
integrity	of	elderly	people;	the	elderly	have	much	higher	
sense	 of	 ego	 integrity	 after	 dancesports	 participation.	
Fourth,	dance	sport	participation	had	a	positive	influence	
on	 age	 identity,	 existential	 identity,	 and	 ego	 integrity	
both	 directly	 and	 indirectly.	 In	 addition,	 dancesports	
participation	 had	 a	 positive	 influence	 on	 ego	 integrity	
mediated	by	age	identity	and	existential	identity.
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ABSTRACT

Background/Objectives:	Korea	is	focusing	to	 improve	its	 innovative	system	and	performance	based	on	
collaborative	structure	and	it	is	important	to	analyze	impact	of	R&D	collaboration	on	innovative	performance	
of	the	nation.

Method/Statistical analysis:	We	empirically	analyze	 the	role	of	collaborative	research	and	 its	 influence	
in	determining	innovative	performance.	For	that,	we	developed	certain	hypothesis	to	examine	the	role	of	
input	 factors	 and	 its	 impact	 and	 further	 tested	our	hypothesis.	We	empirically	analyzed	data	of	national	
collaborative	 R&D	 projects	 conducted	 between	 2012-2016	 in	 Korea.	 We	 used	 the	 negative	 binomial	
regression	method	for	analysis	the	result	and	to	find	a	meaningful	implication	of	our	study.

Findings:	 The	 result	 proposes	 that	 collaborative	 research	 input	 factors	 and	 collaborative	 partners	 have	
significant	impact	on	technology	and	knowledge	innovation	outcomes.	The	study	also	provides	evidence	
that	 university,	 industy	 and	 research	 institutes	 as	 research	partners	 has	different	 influence	on	 innovative	
performance.	Moreover,collaborative	research	factors	like	number	of	participants,duration	of	projects	and	
government	investment	has	specific	effects	on	determining	the	innovative	capabilities	of	the	nation.

Improvements/Applications:	The	 result	 gives	 insight	 on	 effect	 of	 collaborative	 research	 on	 innovative	
performance	and	specifies	the	implications	for	better	management	of	input	factors	in	order	to	improve	its	
impact	on	performance.
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INTRODUCTION

Korea,	 as	 a	 knowledge	 economy	 has	 long	 history	
of	 development	 and	 restructuring	 of	 its	 institutions	
and	 innovation	 system.	 In	 last	 40	 years,	 Korea	 has	
undergone	 various	 evolutionary	 processes	 on	 its	R&D	
structure	 for	 improving	 and	 strengthening	 National	
Innovation	System	(NIS).	With	reorganization	of	R&D	

organization	structure	and	reforming	the	R&D	policies,	
Korea	is	strengthened	innovation	system	of	the	country	
based	on	collaborative	interactions.	Korean	government	
made	 continuous	 effort	 to	 create	 various	 policies	 and	
programs	to	boost	collaborative	network	and	its	role	in	
renovating	 NIS	 structure	 and	 performance.	Moreover,	
Korea	 has	 focused	 on	 developing	 the	 knowledge	 and	
technology	intensive	 industry	up	 to	 international	 level,	
as	these	industries	are	substantial	to	the	development	of	
innovation	system1.	Development	of	these	industries	and	
their	 integration	within	the	country	helps	to	strengthen	
innovative	performance	of	the	nation.

With	 the	different	mode	and	 level	of	collaboration	
between	 universities,	 industries,	 public,	 private	 firms	
and	 research	 institutes	 in	 Korean	 innovation	 system,	
each	mode	 has	 its	 own	 efficiency	 and	 contribution	 on	
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NIS	performance.	There	are	formal	and	informal	modes	
at	individual	level,	firm	level,	regional	level	and	national	
level.	Based	on	 level	of	 linkage	and	network	 relations	
between	 partners,	 these	 collaborations	 are	 classified	
as	 strategic	 partnership,	 consultation	 based,	 research	
contracts	or	many	other	types.	For	example,	R&D	based	
collaboration	is	regarded	as	formal	and	at	high	level	in	
topology	 as	 per	 involvement	 and	 relationship	 between	
partners2.	R&D	collaborations,	viewed	as	a	major	and	
efficient	 way	 of	 enhancing	 the	 contribution	 of	 actors	
and	establishing	innovation	ability	in	Korean	economy.	
Moreover,	R&D	collaboration	is	also	an	efficient	way	to	
utilize	external	technology	and	knowledge	resources	and	
exchanging	 internal	 one,	 thus	 enhancing	 innovation3. 
Liu	 et	 al4	 showed	 the	 coupling	 relationship	 between	
knowledge	and	technological	innovation,	and	explained	
that	knowledge	innovation	is	the	foundation	of	technology	
innovation,	 where	 technology	 innovation	 acts	 as	
promoting	agent	for	knowledge	innovation4.	Therefore,	
collaborative	 research	 is	 important	 for	 improving	 the	
innovation	 capability	 and	 enabling	 partners	 to	 resolve	
their	technological	issues	by	accessing	more	resources,	
sharing	expenses	and	risks.

Although,	 collaborative	 research	 seems	 useful	 in	
improving	knowledge	base	and	research	productivity,	but	
in	reality	collaboration	has	not	seen	to	be	very	effective	in	
action	due	to	various	reasons;	one	of	the	major	problems	
is	the	lack	of	mutual	trust	between	research	partners.	In	
addition,	differences	in	the	research	objective	and	motives	
of	the	collaborative	actor’s	produce	inefficient	outcome.	
Lee	et	al6	analyzed	that	bonding	or	cohesiveness	between	
actors	is	more	important	than	network	efficiency	in	order	
to	 improve	 research	 effectiveness	 and	 productivity.	
Active	 interaction	 and	 communication	 between	 actors	
are	beneficial	 for	development	of	 innovative	 ideas	and	
outcome	 performance	 is	 deeply	 interlinked	 with	 the	
relationship	of	actors7.	Therefore,	although	networking	
is	essential	for	the	success	of	collaboration,	mutual	trust,	
communication	 and	 relationship	 are	 keys	 to	 establish	
relation	 and	 improve	 innovative	 performance,	 and	
consequently	lead	to	a	successful	collaboration.

LITERATURE REVIEW

Existing	literature	on	collaborative	research	mostly	
focused	 on	 performance	 of	 collaboration	 at	 regional	
level.	For	example,	a	study	done	by	Yim	et	al8	described	
collaboration	 as	 a	 part	 of	 regional	 innovation	 system	

for	 Gyeonggi	 province	 of	 Korea	 and	 highlighted	 the	
importance	 of	 collaboration	 in	 regional	 innovation.	
Moreover,	 recent	 studies	 on	 collaboration	 focused	 on	
demonstration	of	network	linkage	or	structure	between	
partners	 using	 network	 analysis	 techniques.	 Shapiro	
et	 al9	 analyzes	 the	 inter-regional	 collaboration	 and	
its	 impact	 on	 innovation	 system	 based	 on	 network	
analysis	and	concluded	that	decentralization	of	network	
structure	could	be	useful	for	improving	knowledge	and	
technological	innovation	of	nation.	The	study	states	that	
obstructions	in	network	structure	of	collaboration	could	
lead	 to	 inefficiency	 in	 research	 capabilities	 of	 system.	
The	study	Another	study	done	by	Yoon10	states	that	Korea	
still	 needs	 to	 improve	 network	 interaction	 and	 make	
strong	collaboration	in	order	to	improve	efficiency	and	
capability	in	innovation	system.	Improving	networking	
and	connection	is	important	to	strengthen	collaboration,	
thus	it	will	enhance	innovation	outcome.

Previous	studies	also	focus	on	importance	of	diffusion	
and	flow	of	knowledge	between	partners.	For	instance,	
Cohen	 et	 al11	 analyzed	 that	 information	 exchanged	
through	 the	 process	 of	 collaboration	 is	 important	 to	
generate	 and	 develop	 new	 ideas	 and	 thus,	 contribute	
to	 innovation.	 Subsequently,	 exchange	 of	 knowledge	
improves	 innovative	 performance	 by	 integrating	 the	
ideas	 of	 collaborative	 actors	 and	 improving	 capability	
through	 utilization	 of	 external	 resources.Capaldo	 et	
al12	 performed	 a	 study	 on	 Italian	 university-industry	
collaboration	 states	 that	 motive	 of	 interaction	 and	
networking	 between	 partners	 are	 critical	 to	 make	
collaboration	successful.	The	study	also	emphasizes	that	
role	of	collaboration	is	significant	in	solving	technology	
needs	 and	 related	 technological	 issues	 efficiently	 and	
effectively.	 This	 enhance	 technology	 capabilities	 of	
collaborative	actors.

Although,	previous	 studies	provide	useful	 insights	
on	 importance	 of	 collaboration	 and	 demonstrates	
collaborative	 actors	 as	 the	 part	 of	 the	 NIS,	 there	 is	
limited	study	on	measuring	the	aspects	of	collaboration	
and	analyzing	the	role	of	collaborative	research	input	on	
knowledge	and	technology	innovation.	This	study	tries	
to	 add	 on	 existing	 research	 by	 examining	 the	 role	 of	
collaborative	input	activities	in	production	of	innovation	
and	commercialization	of	innovative	outcome	in	Korean	
NIS.	Since	Korea	is	focusing	on	improving	innovative	
environment	and	national	system	of	innovation	based	on	
collaboration,	 it	 is	 important	 to	 understand	 innovative	
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system	 concept	 for	 further	 analysis.	 In	 addition,	 the	
study	 will	 help	 us	 to	 analyze	 the	 significance	 effects	
of	 collaborative	 research	 input	 in	 determining	 the	
performance	 of	 innovative	 outcome.	 To	 understand	
this	effect	more,	we	first	discuss	the	theory	and	concept	
related	to	NIS.

COLLABORATIVE RESEARCH

Collaborative	 research	 is	 helpful	 in	 exploitation	 of	
resources	 of	 organizations	 and	 also	 considered	 as	 good	
source	of	new	resource	creation.	Different	institutions	or	
actors	have	various	 input	and	 resources	complementary	
to	 	 each	 other	 in	 producing	 innovative	 outcome.	
University	 is	 considered	 as	 source	 of	 basic	 research	
whereas	 industry	 main	 motive	 is	 product	 development	
and	 commercialization.	 Efficient	 collaboration	 between	
these	two	actors	provides	experts	to	industry	and	improve	
commercialization	rate	as	well	as	entrepreneurship	motive	
of	university.	On	the	one	hand	industry	provides	practical	
experience	and	future	opportunities	to	manpower,	on	the	
other	 hand	 university	 provides	 consultancy	 to	 industry.	
Thus,	university-industry	(U-I)	relationship	is	considered	
beneficial	 for	 performance	 improvement	 and	 skill	
utilization.	Korean	universities	has	a	source	of	education	
and	research	infrastructure	and	capabilities	provides	new	
and	innovative	ideas	and	cultural	environment,thus	serve	
complementary	role	in	collaboration7.	Similarly	research	
institutes	 are	 more	 focused	 towards	 applied	 research	
activities	and	technical	innovation	therefore	collaboration	
of	 University–Research	 Institute	 (U-R)	 improves	
technical	quality	of	experts	by	providing	them	better	lab	
facilities	and	resources	thus	improve	technical	outcome16. 
Industry-	 Research	 (I-R)	 improves	 commercialization	
rate	 of	 technical	 outcome	 of	 research	 institutes	 and	 it	
provides	better	research	resources	and	financial	support	in	
technology	innovation,	thus	collaboration	helps	to	reduce	
the	time	gap	and	facilitate	research	and	development.

NATIONAL INNOVATION SYSTEM (NIS)

In	 the	 recent	years,	 the	 concept	of	 innovation	 and	
approach	 to	 define	 NIS	 has	 undergone	 considerable	
changes.	There	are	no	universally	accepted	concept	and	
definition	 of	 innovation	 system.	 However,	 traditional	
approach	based	on	linear	model	of	innovation	considering	
standardization	 of	 input	 output	measurement	 does	 not	
explain	much	about	growth	and	performance	of	national	
economy.	Therefore,	systemic	approach,	which	defines	

innovation	system	as	nonlinear	and	iterative	model	where	
institutions	and	culture	has	greater	role	in	value	creation,	
was	 developed	 for	 better	 exploration	 of	 growth	 and	
performance	model	of	a	nation.	NIS	mainly	depends	on	
the	interaction	of	the	institutions	within	system	that	work	
to	improve	innovative	performance.	Freeman13	defined	
innovation	 system	 of	 a	 nation	 as	 the	 web	 of	 linkage	
between	actors	whose	action	and	interactions	within	the	
system	leads	to	creation,	improvement,	absorption,	and	
diffusion	of	knowledge	and	technology13,14.	Nelson15 
defines	 NIS	 as	 the	 institutional	 set	 within	 the	 system	
that	 interacts	and	their	 interaction	measures	 innovative	
performance	 of	 nation.	 In	 short,	 Institutions	 or	 actors	
are	 the	 subsystem	 of	 NIS,	 whose	 interconnection	 and	
activities	 results	 generation,	 diffusion	 and	 absorption	
of	 new	 technology	 by	 using	 knowledge	 and	 ideas	 as	
input.Therefore,	 collaboration	 between	 theses	 actors	
are	 important	 to	 understand	 and	 analyze	 the	 system	
components	and	innovative	performance.

Transition in Korean Innovation Structure:	 South	
Korean	 economy	 has	 undergone	 drastic	 change	 in	 its	
R&D	structure	 to	 improve	 the	system.	Korea	has	 long	
history	of	chaebols	which	run	in	house	organization	and	
research	centers	are	important	part	of	Korean	economy.	
But	after	financial	crisis	of	1997	,	Korea	has	done	many	
changes	 to	 protect	 its	 organization	 and	 economy	 as	
whole.	It	improves	its	rearch	and	technology	capabilities	
to	 ehance	 its	 research	 and	 economic	 outcome.	 Korea	
not	 only	 increased	 its	 R&D	 investment	 to	 the	 highest	
percentage	 among	 OECD	 nation	 (around	 4.2	 percent	
of	GDP	in	2015)	but	also	improved	its	R&D	capability	
to	 build	 NIS.	 Figure1	 shows	 the	 evolution	 of	 Korean	
research	and	innovation	system.	Korean	government	has	
also	implemented	various	policies	to	improve	outcome	
and	performance	of	 innovation	system	by	encouraging	
collaborative	 structure.	 Korean	 innovative	 system,	
majorly	divided	 into	major	periods	as	1970s	 to	1980s,	
1990s,	 and	 2000s	 onwards	 as	 per	 the	 major	 changes	
in	 the	 structure	 and	 elements	 of	 innovative	 system	 of	
Korea.	 These	 periods,	 recognized	 as	 imitation	 phase,	
catch-up	 phase	 and	 creative	 phase	 respectively.	 In	
1970-80s	 ,	Korea	primary	focus	was	on	building	basic	
infrastructure	 and	 industry	 by	 imitating	 technology	
of	 foreign	 nation	 (Imitation	 Phase)	 .	 Government	
funded	 research	 institutes	 (GRI)	 served	 as	 leading	
actor	during	this	phase.	In	1990s,	the		period	named	as	
catch-up	phase,	industry	served	as	main	role	in	Korean	
innovative	system.	During	this	period,	main	agenda	was	
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development	of	indigenous	technology	and	improvement	
of	 personal	 skills	 of	 human	 resources	 by	 domestic	 or	
international	 training.	 However,	 there	 was	 not	 much	
focus	on	collaborative	and	 interactive	 research	 till	 this	
phase.	Period	in	2000s	and	afterwards,	considered	as	the	
creative	phase	of	Korean	economy,	in	which	university	
played	as	major	role	 in	 innovative	society.	During	this	
phase,	 development	 of	 research	 capabilities	 was	 the	
main	aim.	Government	started	its	focus	on	collaborative	

system	and	research	infra	and	capabilities.	In	addition,	
Korean	 government	 initiated	 various	 policies	 to	 foster	
innovation	 clusters	 in	 the	 system10.	 Establishment	 of	
various	 research	 organizations	 led	 in	 strengthening	 of	
basic	research	capacity	and	improvement	of	technology	
transfer	 rate	 significantly.	Also	 Transition	 in	 role	 and	
structure	of	actors	in	korean	innovation	system	make	it	
necessary	 to	analyze	role	of	collaborative	partners	and	
its	impact	on	innovative	performance.

Figure 1: Important Transition in Innovative Structure, Korea
Source:	Compiled	Based	on	Previous	Literature10,32

HYPOTHESIS DEVELOPMENT

Role of collaborative actors as Research Partner: 
University,	research	institute,	industry	are	main	actors	in	
collaborative	 research.	As	 these	 research	partnerss	 has	
different	 capabilities	 and	 outcome,	 their	 performance	
affects	 the	 innovative	 capability	 of	 the	 nation.	 These	
partnerss	 in	 national	 collaborative	 research	 projects	
lead	 to	 knowledge	 and	 technology	 creation,	 which	
serves	 an	 integral	 part	 of	 Korean	 innovation	 system.	
Universities	 traditionally	 serve	 as	 foundation	 for	
knowledge	 supply	 and	 conduct	 basic	 research	 that	
adds	value	 to	 the	development	and	 innovation	process	
done	 by	 the	 industry.	 However,	 with	 changing	 role	
of	 universities	 in	 economic	 environment	 such	 as	
academic	 entrepreneurship,	 universities	 are	 emerging	

as	 an	 important	 source	 in	 technology	 innovation17and	
it	is	making	its	status	prominent	in	national	growth	and	
development.

H1a: There is positive relation between university 
participating as research partners in collaborative 
research and innovative and commercial performance 
of NIS

Industries,	on	the	other	hand	serve	as	source	of	new	
product	or	services	mainly	focus	on	commercialization	
of	innovative	outcome.	Industry	is	source	of	technology	
development	 beneficial	 for	 improving	 patenting	 and	
commercial	 outcome16.	 Consequently,	 collaboration	
between	universities	and	Industries	increases	the	chances	
of	R&D	success	and	boosts	innovative	performances7,18. 
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Industry	 main	 aim	 is	 revenue	 generation	 and	 profit	
maximization	 which	 provide	 value	 for	 the	 economic	
development	 of	 nation.	 Therefore,	 collaboration	
with	 industry	 has	 role	 in	 enhancing	 innovative	 and	
commercial	performance.

H1b: There is positive relation between industry 
participating as research partners in collaborative 
research and innovative and commercial performance 
of NIS

Apart	 from	 above	 two	 actors,	 public	 research	
institutes	 (PRIs)	 act	 as	 a	 connecting	 link	 between	
university	 and	 industry	 in	 Korean	 innovation	 system.	
Research	 Institutions	 are	 source	 of	 applied	 research,	
acts	 as	 supporting	 base	 for	 university	 and	 industry.	
Government	 and	 Public	 Research	 Institutes	 assist	 the	
university	 and	 industry	 by	 providing	 infrastructure,	
resources	 support	 and	 other	 facilities	 to	 them.	 These	
institutes	 are	 also	 cause	 of	 knowledge	 and	 technology	
spill	 over	 and	 lead	 to	 creation	 of	 spin-off	 firms.	
Thus,	 research	 institutes	 are	 also	 source	 of	 technical	
innovation	and	beneficial	 for	generation	of	publication	
and	patents16.Collaboration	with	research	institutes	are	
beneficial	for	strengthening	the	innovative	performance	
and	capacity	of	the	national	innovation	system.

H1c: There is positive relation between research 
institutes participating as partners in collaborative 
research and innovative and commercial performance 
of NIS

Factors affecting role of collaborative Research: 
The	 success	 of	 collaborative	 research	 in	 generation	 of	
innovation	 depends	 on	 composition	 of	 input	 factors.	
Better	 availability	 of	 input	 resources	 and	 better	
accessibility	 of	 cooperative	 partners	 are	 essential	 to	
improve	 the	 innovative	 performance	 of	 collaborative	
projects.	 To	 analyze	 the	 effects,	 we	 do	 an	 analysis	 of	
input	 factors	 used	 in	 collaborative	 research	 projects	
and	empirically	deduce	 the	aspects	 that	have	 influence	
on	 innovation	 capability	 and	 performance	 in	 term	 of	
technology,	 knowledge	 innovation	 and	 commercial	
outcome.	This	will	help	us	to	propose	how	government	
could	improve	innovative	performance	to	develop	better	
innovation	 system	 for	 the	 nation.	 Some	 researchers	
studied	 the	 impact	 of	 government	 investment	 on	
research	 performance.	 Kang	 and	 Park19	 investigated	
that	 government	 fund	 have	 a	 significant	 effects	 on	
technology	 innovation	 performance	 of	 firms.	 In	

addition,	government	funding	in	R&D	projects	supports	
collaboration	 and	 promote	 innovative	 outcome19,20. 
Government	 support	 and	 funding	 help	 actors	 to	 gain	
additional	 resources	 and	 facilities	 for	 research	 and	
innovation,	 consequently	 contributes	 to	 success	 of	 the	
projects.	However,	the	effect	of	government	subsidy	on	
performance	of	the	outcome	is	still	debatable.	As	some	
studies	also	analyzed	that	high	amount	of	expenditures	
has	seen	no	significant	impact	on	research	performance.	
The	reason	could	be	due	to	failure	to	utilize	large	amount	
of	public	fund	in	efficient	manner21.	Hence,	continuous	
increase	 in	 government	 investment	 has	 decreasing	
impact	 on	 performance	 of	 innovative	 and	 commercial	
output,	which	will	exhibit	diminishing	performance.

H2: There is inverse U-shaped relation between 
government funding in collaborative research and 
innovative and commercial performance of NIS

Number	of	participants	working	on	the	projects	plays	
important	 role	 in	 the	 success	of	collaborative	projects.	
Success	 of	 the	 projects	 depends	 on	 the	 performance	
and	 coordination	 of	 these	 participants.	 Innovative	
performance	 of	 the	 collaborative	 research	 depends	 on	
researcher	ability	to	take	advantage	to	external	knowledge	
and	 resources.	 Imaginative	 participants	 stimulate	
innovative	 ideas	 that	 bring	 technology	 innovation.	
Large	number	of	participants	in	collaboration	has	more	
access	 to	 different	 ideas	 and	 solution	 to	 technology	
issues.	However,	large	number	of	participants	increases	
the	management	and	administrative	burden	that	in	turn	
increases	 the	 project	 cost22.	 In	 addition,	 large	 number	
of	 participants	 in	 collaborative	 projects	 faces	 more	
problems	 in	 coordination	 and	 communication,	 thus	
negatively	 affect	 the	 innovative	 outcome23.Innovative	
performance	 will	 affect	 negatively	 with	 increase	 in	
number	of	participants	in	project.

H3: There is inverse U-shaped relation between number 
of participants in collaborative research projects and 
innovative and commercial performance of national 
innovation system.

The	 period	 of	 collaboration	 also	 affects	 the	
performance	 outcome	 in	 national	 innovative	 system.	
Long-term	cooperation	and	collaboration	between	actors	
help	them	to	build	their	relationship	stronger.	Moreover,	
time	is	an	important	factor	that	helps	to	develop	trust	and	
understanding	between	partners,	critical	in	determining	
the	 innovative	 outcome	 of	 the	 projects22.	 Period	 of	
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collaboration	helps	collaborative	partners	to	understand	
each	 other’s	motive	 consequently,	 improve	 interaction	
and	coordination	between	 them.	With	 increase	 in	 time	
of	collaboration,	exchange	of	resources	and	information	
also	 improves,	which	makes	better	utilization	of	 those	
resources	 by	 partners	 and	 helps	 in	 strengthening	
innovative	performance	of	system.	Therefore,	period	of	
collaboration	research	could	exhibit	positive	relation	on	
innovation	performance	of	NIS.

H4: There is positive relation between period of 
collaborative research projects and innovative and 
commercial performance of national innovation system.

MATERIALS AND METHOD

Database and Key Variables:	 For	 the	 empirical	
analysis,	 we	 have	 utilized	 the	 data	 of	 30723	 national	
R&D	 collaborative	 projects	 of	 South	 Korea	 from	 the	
year	2012	to	2016	and	the	data	is	taken	from	the	National	
Science	 and	 Technology	 Information	 System	 (NTIS),	
Korea.	NTIS,	Korea	manages	national	R&D	projects	and	
it	 has	 information	 regarding	national	 research	 projects	
of	 Korea.	 The	 collaborative	 research	 have	 done	 with	
different	research	partners	including	14,382	universities,	
1798	research	institutes	19,224	industries	and	rest	7858	

with	 others	 partners	 (not	 categorized	 in	 first	 three).	
While	 the	 innovation	 has	 been	 shifted	 more	 towards	
systemic	concept,	role	of	collaboration	has	become	more	
significant	in	improving	innovative	performance3.	Thus,	
this	 study	 included	 sample	 of	 collaborative	 research	
projects	to	analyze	the	innovation	performance.

We	 analyzed	 the	 data	 of	 collaborative	 research	
projects	 in	 terms	 of	 scientific	 output	 and	 graphically	
represented	the	status	of	joint	publication,	joint	patents	
and	 commercialization	 outcome	 based	 on	 different	
modes	 of	 collaborative	 network.	 Figure	 2	 shows	
scientific	 outcome	 based	 on	 different	 collaborative	
networks.	 Figure	 indicates	 co-publication	 of	 SCI	
papers	 by	 different	 collaboration.	 It	 shows	 around	
45.5%	 co-authorship	 is	 from	 U-I	 collaboration,	 31%	
from	U-I-R	 collaboration,	 19.2%	 from	U-R	 and	 6.8%	
from	 I-R.	 Similarly,	 53.9%	 of	 co-patents	 is	 from	 U-I	
collaboration	 ,	 30.1%	 from	U-I-R	 collaboration,7.4	%	
and	6.8	%	patent	output	from	U-R	and	I-R	respectively.	
Trend	is	similar	 in	case	of	commercialization	outcome	
with	 71.1%	 of	 commercialization	 is	 from	 University-
Industry	collaboration.	Thus	reseach	outcome	shows	the	
university-industry	 collaboration	 results	 more	 amount	
of	 research	outcome	as	compared	 to	any	other	kind	of	
collaboration.

Figure 2: Research output by type of collaboration

Innovative	 performance	 of	 NIS	 measured	 in	 terms	
of	knowledge	and	technology	innovation,	generated	from	
collaborative	 research	 projects.	 Since	 innovation	 system	
depends	 on	 the	 relationship	 between	 institutions	 whose	
action	and	interactions	lead	to	knowledge	and	technology	
creation,	 absorption	 and	 diffusion14.	 NIS	 has	 different	
layers	with	various	components	and	elements,	which	make	
its	measurement	 difficult.	 It	 is	 also	 almost	 impossible	 to	
analyze	all	components	of	the	system	at	a	time.	Thus,	this	
research	measures	specific	component	of	innovation	system	
in	terms	of	knowledge	innovation	(SCI	publications)	and	

technology	 innovation	 (patent	 applied).	 SCI	 publications	
(SCI)	 and	 Patents	 (PAT)	 considered	 as	 indicators	 of	
innovation	 and	 considered	 as	 proxy	 to	 quantify	 the	
innovation	components.	Furman	et	al24	analyzed	the	patent	
as	 knowledge	 stock	 that	 brings	 technology	 innovation,	
an	 important	 determinants	 of	 innovative	 capability	 of	 a	
nation.	Thus,	choice	of	SCI	and	PAT	appear	to	be	suitable	
as	dependent	variables	for	this	research.

With	 the	 focus	 to	 show	 commercial	 value	 of	
innovative	 outcome,	 we	 choose	 commercialization	 as	
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another	 dependent	 variable	 along	with	 knowledge	 and	
technology	innovation.	This	helps	to	evaluate	relationship	
between	collaborative	research	and	economic	gain	from	
the	 innovation	 performance	 to	 the	 nation.	 Although,	
patents	 itself	 is	 considered	 as	 a	 source	 of	 commercial	
output,	we	choose	number	of	commercialization	resulted	
from	collaboration	projects	separately	to	check	the	result.	
Commercialization	 is	 significant	 for	use	of	knowledge	
or	 technology	 in	 practice	 and	 shows	 the	 economic	

aspects	 of	 innovation	 process.	 Commercialization	
leads	to	utilization	of	innovation	with	the	objectives	of	
financial	gain	aided	to	economy	and	society25and	is	an	
important	source	of	value	generation	in	NIS.	Thus,	three	
variables	 knowledge	 innovation	 outcome,	 technology	
innovation	 outcome	 and	 commercial	 outcome	 resulted	
from	 collaborative	 research	 projects,	 selected	 as	 the	
dependent	variables	for	this	research.

Figure 3: Research Model for Empirical Analysis

The	objective	of	this	study	is	to	deduce	factors	that	
influences	the	innovative	and	commercial	performace	and	
test	 the	 hypothesis	 result.	 Thus,	 based	 on	 the	 previous	
studies	and	hypotheis,	we	construct	the	research	model	for	
empirical	analysis.	Figure3	shows	the	research	model	used	
for	 empirical	 analysis	 with	 dependent	 and	 independent	
variables.	Independent	variables	consists	factor	elements	
including	 inputs	 affecting	 collaborative	 research	 and	
partners	participating	in	research.	Collaborative	partners	
are	taken	as	dummy	variables	in	this	study.	

Table	1	 lists	 the	operational	definition	of	variables	
used	in	the	study.	Research	partners	taking	participation	
in	 collaborative	 projects	 are	 taken	 with	 value	 as	 1	
(otherwise	0).	So,	 if	university	 is	available	as	research	
partners	in	collaborative	research	then	its	value	as	1,	and	
if	not	then	its	value	taken	as	0.	Similarly,	partners	like	
research	institutes,	industry	and	others	partners	are	used	
as	dummy	variable.

Table 1: Operational Definition of Variables

Category Variables Description 

Dependent	
Variables

KNOWL_
INNOV

Total	number	of	SCI	papers	taken	as	publication	in	SCI	journals	(indicative	
of	knowledge	innovation)

TECH_INNOV Total	number	of	patent	applied	taken	as	source	of	technology	innovation
COMMER Total	number	of	Commercialization	contributed	as	commercial	output
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Independent	
Variables	

	Input	Factors:

Research	
Partners:

INV

INV2

Amount	of	Government	Investment	in	collaborative	research	projects	(In	100	
Million	KRW)

Square	Value	of	Government	Investment
PARTIC
PARTIC2

Total	Number	of	Participants	in	collaborative	research	
Square	Value	of	Participants

TERM Total	Research	Period	(Term	in	Months)
COLAB_TYPE

dummy
-Domestic:	Collaboration	with	domestic	partners	
-International:	Collaboration	with	overseas	partners

	UNIV:
	REI:
	IND:

	OTHERS:

-University	:	Participation	of	university	as	partners	
-Research	Institutes:	Participation	of	public	research	institutes	and	

government	funded	research	institutes
-Industry	:	Participation	of	small,	medium,	or	large	enterprises

-Others:	Participation	of	partnerss	not	grouped	into	any	of	the	above	category

STATISTICAL METHOD

In	 order	 to	 analyze	 the	 effect	 of	 collaboration	 on	
the	development	of	innovation	system,	we	evaluate	our	
model	for	each	dependent	variable.	Since	our	dependent	
variables	 are	 integer	 count	 data	 with	 non-negative	
value,	 linear	 model	 is	 not	 suitable	 for	 analysis	 as	 it	
could	cause	variation	 in	 estimation	due	 to	presence	of	
heteroscedasticity	 or	 abnormal	 error	 distribution	 and	
could	 lead	 to	 inconsistent	 and	 biased	 results26,27. To 
analyze	 the	 integer	 count	 data,	 non-linear	models	 like	
Poisson	model	is	suitable	for	the	analysis.28,29

Poisson	 model	 has	 assumption	 of	 Poisson	
distribution	 of	 dependent	 variable,	 which	 means	 that	
conditional	 mean	 and	 variance	 of	 distribution	 are	
equal.	 As	 per	 Poisson	 model	 assumption	 of	 equal	
dispersion,conditional	mean	E(yi|xi)	is	equal	to	Var	(yi|xi)

E(yi|xi)	=	Var(yi|xi)	=	li
	 …(1)

However,	 comparison	of	 sample	mean	 to	variance	
showed	over	dispersion	in	data.	Table5	shows	variance	
to	 mean	 ratio	 of	 dependent	 variables	 in	 this	 research	

have	an	over-dispersion.	Poisson	is	not	efficient	to	deal	
with	the	over	dispersion	problem

Var(yi|xi)	>	E(yi|xi)	 …(2)

In	 case	 of	 over	 dispersion	 of	 y,	 introduction	 of	hi 
as	heterogeneous	parameters	 is	 required	for	estimation	
which	replaces	the	mean.	ei,	as	random	error	term	as	in	
equation	3

E(yi|xi,ei)	=	exp(a	+	x′ib	+	ei)	=	hiili	 …(3)

Therefore,	to	deal	with	over-dispersion	problem,	we	
use	negative	binomial	regression	model	for	our	analysis.

RESULTS AND DISCUSSION

Table2	 summarizes	 the	 descriptive	 statistics	
for	 the	 variables.	 Out	 of	 total	 30,723	 collaborative	
projects,	 29,396	 projects	 are	 the	 projects	 with	
domestic	collaboration	and	only	1327	projects	are	with	
international	 collaboration.	 The	 average	 collaboration	
period	 of	 research	 project	 was	 seen	 to	 be	 around	 2.5	
years	and	government	 invested	an	average	around	560	
million	on	the	collaborative	project.

Table 2: Descriptive statistic

Variable N Mean S.D Min Max

No.	of	Participants
PARTIC 30723 5.878 6.290 1 390
PARTIC2 30723 74.160 1104.080 1 152100

Total	Number	of	SCI	Papers SCI 30723 0.668 2.570 0 102
Number	of	Patents	Applied PAT 30723 1.285 3.920 0 155
No.	of	Commercialization COMMER 30723 0.656 6.010 0 392

Total	Research	Period	(Term	in	Months) TERM 30723 31.340 18.950 1 295
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Government	Investment
(In	100	Million	KRW)

INV 30723 5.664 8.871 0.07 301.29
INV2 30723 110.930 1151.290 0.004 90778.41

Collaboration	Type
Domestic	(0) 29396 - - - -

International	(1) 1327 - - - -

Research	Partners

UNIV	(1/0) 14382 0.460 0.491 0 1
REI	(1/0) 1798 0.051 0.232 0 1
IND	(1/0) 19224 0.625 0.482 0 1

OTHERS	(1/0) 7858 0.253 0.430 0 1

It	also	shows	that	collaborative	projects	produce	more	no.	of	patents	in	average	(1.28)	as	compared	to	number	of	
SCI	publication	but	average	number	of	commercialization	is	low	(0.65)	from	the	collaborative	research	projects.	It	
shows	patents,	as	a	source	of	technology	innovation,	is	main	outcome	of	collaborative	research	projects.

Table 3: Correlation coefficient plot between variables*

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13
1. TERM 1
2. INV 0.37 1
3. INV2 0.10 0.73 1
4. PARTIC 0.28 0.31 0.11 1
5. PARTIC2 0.05 0.09 0.04 0.63 1
6. COLAB_TY 0.09 -0.05 -0.01 -0.03 0.01 1
7. UNIV 0.25 0.27 0.07 0.14 0.03 -0.06 1
8. IND -0.04 0.11 0.01 0.02 0.00 -0.23 0.05 1
9. OTHER 0.14 0.23 0.08 0.08 0.01 -0.04 0.37 0.04 1
10. REI 0.07 0.06 0.03 0.00 0.00 0.10 0.11 -0.01 0.04 1
11. KNOW_INV 0.30 0.18 0.07 0.16 0.04 0.12 0.13 -0.02 0.05 0.04 1
12. TECH_INV 0.25 0.33 0.12 0.15 0.03 -0.01 0.13 0.07 0.09 0.04 0.24 1
13. COMER 0.00 0.01 0.00 0.01 0.00 -0.02 0.01 0.02 0.01 0.00 -0.01 0.02 1

*Numbers	in	Italics	indicate	significant	level	on	0.05	p-value	level

Table	3	represent	correlation	matrix	illuminates	the	correlation	between	the	variables.	Table	4	shows	value	of	
VIF	for	variables.	All	the	variables	values	ranging	from	1.1	to	3.5,	which	shows	values	are	low	(and	lesser	than	5).	
This	means	there	is	no	multicollinearity	seen	between	variables	and	model	is	fit	for	analysis.

Table 4: Variance Inflation Factor

Variables VIF Values Variables VIF Values
TERM 1.417 IND 1.084

INV 3.469 OTHERS 1.189
PARTIC 2.039 REI 1.028

COLAB_TYPE 1.100 KNOW_INNOV 1.158
UNIV 1.278 TECH_INNOV 1.210

Our	data	shows	problem	of	over-dispersion	in	dependent	variables.	Since	Variance	to	mean	ration	of	dependent	
variables	are	greater	than	one	(V/M	>1),	it	shows	over-dispersion	in	variables.	Coefficient	of	Variation	is	ration	of	
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standard	deviation	to	mean	as	shown	in	Table	5	shows	index	of	dispersion	and	coefficient	of	variation	which	indicates	
high	level	of	dispersion	(over-dispersion)	around	the	mean.

Table 5: Over-dispersion in Dependent Variables

Dependent 
Variables Mean Variance SD Index of Dispersion

VMR
Coefficient of 

Variation(CV)
KNOWL_INV 0.668 6.610 2.570 9.891 3.841
TECH_INV 1.285 15.421 3.930 12.000 3.060
COMMER 0.656 36.161 6.010 55.112 9.163

We	 established	 six	models	 to	 check	 the	 influence	
of	independent	variables	on	innovation	and	commercial	
performance.	We	 check	 our	 hypothesis	 by	 examining	
the	model	for	each	dependent	variable	based	on	negative	
binomial	regression	analysis	method. Table	6	shows	all	
tested	models	that	analyze	the	effect	of	collaborative	input	
and	 partners	 elements	 on	 the	 innovative	 performance.	
Each	 model	 examined	 the	 collaboration	 input	 items,	
government	 investment	 (INV),	 period	 of	 participation	
(TERM),	number	of	collaborative	participants	(PARTIC),	
type	 of	 collaboration	 dummy	 and	 research	 partners	
dummy	as	our	explanatory	variables	and	check	its	effects	
on	 innovation	 and	 commercial	 outcome	 performance.	
First	 three	models	 are	 reduced	model	without	 squared	
term	of	 input	variables.	Last	 three	models	 (model	4,	5	
and	 6)	 are	 the	 full	 and	 comprehensive	models,	 which	
includes	 squared	 term	 of	 government	 investment	 and	
squared	 number	 of	 participants	 to	 see	 the	 non-linear	
inverted	 U-shaped	 relationship	 between	 the	 variables.	
While	AIC	of	 comparable	models	 (1/4,	 2/5,	 3/6)	 have	
little	difference	in	values	but	last	three	full	models	shows	
smaller	values	in	comparison,	thus,	we	considered	those	
three	models	for	analysis.	

Table	6	 shows	 the	 result	 of	 analysis	 indicates	 that	
university	as	research	partners	has	positive	and	significant	
relationship	with	knowledge	and	technology	innovation	
in	models,	which	is	consistence	with	our	hypothesis	H1a. 

However,	 in	 case	 of	 commercial	 outcome,	 university	
shows	negative	and	significant	relationship.	It	indicates	
that	universities	are	good	source	of	new	knowledge	and	
technology	creation17	but	universities	are	lacking	behind	
in	 commercialization	 process	 of	 innovative	 outcome.	
Thus,	 results	 partially	 satisfies	 hypothesis	 in	 terms	 of	
innovation	 outcome	 but	 not	 in	 commercial	 outcome	
(H1a	partially	satisfied)	.	In	case	of	Industries,	the	result	
indicates	 positive	 significant	 relation	 with	 innovative	
and	 commercial	 outcome,	 which	 fully	 support	 our	
hypothesis	H1b	that	industry	has	positive	relation	with	
knowledge,	technoloigy	as	well	as	commercial	outcome	
performance.	 Previous	 study	 shows	 that	 industry	
improves	the	likelihood	of	R&D	success	and	enhances	
innovative	 performances7,18.	 Industries	 are	 capable	 to	
produce	innovative	as	well	as	commercial	outcome	due	
to	its	capability	to	develop	new	technology	and	manage	
resources	 to	 convert	 its	 outcome	 into	 commercial	
value.	However,	 In	case	of	 research	 institutes,	 relation	
is	positive	and	significant	with	innovation	but	negative	
non-significant	relation	with	commercial	outcome	value.	
It	 imply	 that	 research	 institutes	are	source	of	 technical	
and	 knowledge	 innovation	 outcome	 but	 less	 role	 in	
producing	commercial	value.	This	could	be	due	to	lack	
of	 suitable	 resources,	 collaborative	 structure	 and	 poor	
management30.	 However,	 the	 result	 indicating	 impact	
of	 research	 institutes	 on	 knowledge	 and	 technology	
creation	is	consistence	to	our	hypothesis	H1c.

Table 6: Results of Negative Binomial on various Models

Model 1
KNOWL_INV

Model 2
TECH_INV 

Model 3 
COMMER

Model 4 
KNOWL_INV

Model 5
TECH_INV

Model 6
COMMER 

Constant	 -1.6934***
(0.0182)

-0.9122***
(0.0144)

-0.6658***		
(0.0289)

-1.9280***
(0.0185)

-1.1170***
(0.0146)

-0.6943***
(0.0294)

INV 0.0165	***
(0.0001)

0.0162***
(0.0001)

-0.0101***
(0.0003)

0.0399***
(0.0004)

0.0446***
(0.0004)

-	0.0017*
(0.0009)

INV2 N/A N/A N/A -0.0001***
(0.000)

-0.0002***
(0.000)	

-0.00007***
(0.000)
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PARTIC 0.0022***
(0.0004)

0.0082	***
(0.0003)	

-0.0006
(0.0008)

0.0037***
(0.0009)

0.0185***
(0.0008)

0.0011
(0.0014)

PARTIC2 N/A N/A N/A -0.0001***
(0.0000)

-0.0002***
(0.0000)	

-0.00002**
(0.0000)

TERM 0.0196***
(0.0002)

0.0170***
(0.0002)

-0.0069***	
(0.0005)

0.0203***
(0.0003)

0.1143***
(0.0002)

-0.0080***
(0.0005)

COLAB_
TYPE

0.9906***
(0.0469)

0.1059	**
(0.0388)

-0.4692***
(0.0853)

0.6393***
(0.0455)

0.1177**
(0.0381)

-0.4776***
(0.0860)	

UNIV	
dummy=1

0.7514***
(0.0124)

0.4863	***
(0.0097)

-0.0312*
(0.0196)

0.7177***
(0.0123)

0.4196***
(0.0095)

-0.0446*
(0.0196)

IND	
dummy=1

0.2101***
(0.0131)

0.5961***
(0.0105)

0.5957***	
(0.0211)

0.1520***
(0.0130)

0.4986***
(0.0102)

0.5691***
(0.0212)

REI	dummy=1 0.4809	***
	(0.0334)

0.5270	***
(0.0271)

-0.0767
	(0.0581)

0.7667***
(0.0321)

0.0347***
(0.0263)

-0.0996	
(0.0586)

Others
dummy=1

-0.2986***
(0.0122)

-0.0880	***
(0.0096)

0.7512***	
(0.0193)

-0.4507**
(0.0463)

-0.1129	***
(0.0094)

0.7562***
(0.0194)

AIC:	
2*

log-likelihood:	

449630

-449609.99

680245

-680224.82

261362

-261342.44

445018

-447993.72

671014

-670990.25

261222

-261198.21
Significance	level:	*	p	<	0.05**	p	<	0.01,	***	p	<	0.001;	Standard	Error	terms	are	in	lower	rows	in	brackets.

In	 case	 of	 relation	 between	 input	 factors	 and	
innovative	performance,	government	investments	exhibit	
significant	 relationship	 in	 model.	With	 knowledge	 and	
technology	 innovation,	 investment	 exhibit	 inverted	
U-shaped	 relationship	 but	 fails	 to	 exhibit	 same	 relation	
with	 commercial	 outcome.	 This	 partially	 support	
hypothesis	H2.The	evidence	could	be	supported	by	fact	
that	 with	 increase	 of	 government	 subsidy,	 innovative	
outcome	 start	 decreasing	 could	 be	 due	 to	 inefficiency	
in	 utilization	 of	 large	 funding	 in	 proper	 manner	 to	
produce	 innovation21.	 In	 case	 of	 effects	 of	 number	 of	
participants	 on	 innovative	 performance,	 it	 also	 exhibits	
statistically	significant	relation	in	model	4	and	5,	which	
demonstrates	 that	 participants	 has	 inverted	 U-shaped	
relation	 with	 innovative	 outcome	 performance	 which	
is	 partially	 consistence	 to	 hypothesis	 H3.	 Increase	 of	
participants	has	diminishing	return	on	innovation	after	a	
point	could	be	due	 to	problem	of	coordination	between	
large	 number	 of	 participants23.	 Period	 of	 collaboration	
(TERM)	 exhibit	 positive	 and	 statistically	 significance	
relation	 with	 knowledge	 and	 technical	 innovation	 but	
with	respect	to	commercial	outcome,	it	shows	significant	
negative	relation.Collaboration	provides	efficient	solution	
to	technology	issue	and	and	effective	in	saving	time	and	
cost12.This	result	partially	supports	to	our	hypothesis	H4.

This	 study	 developed	 six	 hypotheses	 to	 analyze	
input	factor	elements	and	research	partners	elements	to	
deduce	their	impact	on	innovative	and	commercialization	

performance.	 The	 results	 showed	 that	 collaborative	
input	 factors	 like	 number	 of	 participants	 in	 projects,	
government	 investments,	 collaboration	 type,	 period	
of	 collaboration	 and	 research	 partnerss	 has	 significant	
effect	on	knowledge	(SCI	papers),	technology	innovation	
(Patents).	In	case	of	role	of	research	partners,	industries	
emerged	 as	 best	 partners	 in	 production	 of	 innovation	
as	well	 as	 commercial	outcome.	Universities	 are	good	
source	of	knowledge	and	 technical	 innovation	but	 still	
lagging	far	behind	in	commercialization	process.	Korean	
government	needs	to	focus	more	on	improving	the	role	of	
universities	as	entrepreneurship.	Improving	coordination	
and	encouraging	interaction	between	university-industry	
could	 be	 the	way	 to	 improve	 commercial	 outcome	 of	
university.		Similar	to	university,	research	institutes	has	its	
role	in	production	of	innovative	and	technical	output	like	
patenting	but	has	limited	impact	on	commercialization.

Input	 factors	 like	 funding	 and	 participants	 has	 its	
impact	on	creation	of	new	innovative	outcome.	Since	the	
government,	 funding	 shows	 inverted	 U-shaped	 relation	
with	 innovation.	It	 is	 important	 to	consider	and	analyze	
associated	factors	before	increasing	the	funding	amount	.	
The	success	of	collaborative	research	impact	on	innovative	
performance	depends	on	the	effectiveness	of	collaboration.	
Effective	 utilization	 of	 government	 investment	 and	
relation	 between	 partners	 in	 collaboration	 could	 be	
critical	 factor	 that	 affects	 innovative	 outcome.	 Results	
also	imply	that	government	should	decide	threshold	value	
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of	funding	based	on	the	aim	of	the	collaborative	research	
and	outcome	it	produces	in	order	to	support	development	
of	national	innovation	system.	Similarly,	improvement	of	
coordination	and	communication	between	participants	is	
important	to	consider	in	case	of	increasing	their	numbers.	
In	case	of	period	of	collaboration,	it	could	be	significant	
factor	 in	 building	 the	 relationship	 between	 actors	 but	
extended	period	of	projects	can	make	technology	outdated	
for	 commercialization.	 So,	 it	 is	 important	 to	 consider	
deadline	 of	 projects	 and	 consider	 result	 impact	 before	
extension.	

CONCLUSION

We	 analyzed	 the	 data	 of	 national	 collaborative	
research	projects	by	using	negative	binomial	regression	
study.	 The	 results	 proposed	 that	 collaborative	
research	 can	 be	 important	 determinants	 of	 innovative	
performance	 in	 the	 development	 of	 NIS.	 The	 study	
provides	useful	understanding	of	collaborative	research	
and	its	impact	in	improving	innovation	and	commercial	
outcome	 performance.	 The	 role	 of	 research	 partners	
and	collaborative	input	came	as	important	determinants	
in	 development	 of	 innovation.The	 study	 provides	
evidence	 that	 collaborative	 research	 input	 -	 like	
government	 investment,	 number	 of	 participants	 and	
period	of	collaboration	is	seen	as	influencing	factors	in	
determining	the	innovative	capabilities	of	the	nation.	In	
addition,	 role	of	different	 research	partners,	university,	
industry	 and	 research	 institutes	 are	 also	 analyzed	
in	 producing	 innovation	 and	 commercial	 outcome	
performance.	Since	national	innovation	system	depends	
on	 interaction	 of	 collaborative	 actors,	 role	 of	 these	
factors	in	improving	innovative	outcome	is	significant.	
The	result	findings	suggests	that		better	management	of	
input	and	effective	orchestration	of	partners	can	improve	
innovative	outcome	performance.

The	study	has	limitation	that	the	paper	focusses	only	
on	 role	 collaboration	 in	 terms	 of	 public	 funded	 R&D	
projects	 in	 Korea	 national	 innovation	 system.	 Further	
study	on	analyzing	the	other	forms	of	collaboration	on	
innovation	system	would	give	more	insight.	Moreover,	
more	 study	 is	 required	 in	 terms	 of	 analyzing	 the	
interaction	among	the	actors	of	collaborative	research	to	
strengthen	 the	 national	 innovation	 system.	As	 the	 role	
of	 collaboration	 is	 significant	 in	 national	 innovation	
system,	 the	 comparative	 study	 with	 other	 country	
collaborative	structure	could	be	useful	to	generalize	the	
idea	and	impact	on	NIS.
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