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요  약  스마트폰의 급격한 확산은 다양한 측면에서 부작용과 우려를 낳고 있다. 특히 초등학생의 스마트폰 중독 현
상은 학부모나 선생님 등에 의해서 많은 관심을 끌고 있는 최근에 나타나고 있는 현상이다. 본 연구는 기존 연구검
토를 통해 초등학생의 스마트폰 중독에 우울증이 영향을 미치고 우울증과 스마트폰 중독은 학교생활만족도에 영향을 
미친다는 가정을 설정하고, 이를 Partial Least Square(PLS) 경로모형으로 검정하였다. 연구결과 우울증은 스마트폰 중
독에 긍정적(+) 영향을 미쳤고 학교생활만족도에는 부정적(-) 영향을 미쳤다. 그리고 스마트폰 중독은 학교생활만족도
에 부정적인(-) 영향을 미치는 것으로 나타났다. 따라서 어린이의 스마트폰 중독 예방과 학교생활만족도를 높이기 위
해 우울 성향을 감소시킬 수 있는 가족과 학교 당국의 적절한 방안을 강구해야 한다. 
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Abstract  The spread of smartphone in Korea causes several side effects and raises concerns. Especially, 
recently the addiction to smartphone of elementary school children has been paid attention to by their parents, 
teachers, and so on. After literature review, this research presented hypotheses that depression would affect 
children's addiction to smartphone positively and school life satisfaction (SLS) negatively, in turn their addiction 
to smartphone would affect SLS negatively. We employed Partial Least Square (PLS) path modeling to test the 
hypotheses. We found that all hypotheses were supported. The findings of this study suggest that their families 
and school authorities should make valid measures to lessen children's depression for preventing addicting to 
smartphone and, in turn, increasing SLS.
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1. Introduction

Addiction is an extreme phase of substance abuse 

and thus, it is defined as a set of compulsive dives into 

certain common activities or into the use of substance, 

in spite of all the severe individual consequences on a 

physical, spiritual, social, mental and financial level[1, 

2]. The addictive behavior features escapism via the 

mental state. Addictions are sorted into two categories: 

chemical (pharmaceutical) and non-chemical. The 

chemical addition is not our present concern and we 

limit the discussion to non-chemical because present 

study focuses on the smartphone addiction of Korean 

children. The non-chemical, known as 'impulse control 

disorders', comprises gambling, kleptomania, pyromania, 

emotional addictions (sexual addictions), workaholism, 

compulsive money, and so on[1]. The smartphone 

addiction is a typical example of non-chemical. 

Todays, most of the children are born and brought 

up in circumstance surrounding many electronic 

devices like TV, cellphone, and so on. The 

circumstance makes child have pleasure and learn 

around world. Even though electronic devices have 

benefits for child, malfunctions are not a little also. One 

of them is the addiction to electronic devices. Especially 

child's addiction to smartphone recently attracts attention.

At schools in Korea, students entrust cell phones, 

including smartphones, to their teacher immediately on 

attending school and the cell phones are returned when 

they go home. Because many school authorities think 

cellular phone prevent student from studying, the 

action is taken at almost every schools. Not only 

hindrance of study but student's addiction to cell phone 

also is paid attention to by their teacher, parents, and 

so on. Recently child's addiction to smartphone 

emerges as a matter of concern. A kid newspaper 

reported, citing Seoul Metropolitan Office of 

Education's survey, that about 1% of elementary school 

student is over-user of smartphone. The report also 

covered internet over-user decreased but smartphone 

over-user rose from a year ago[3]. The report predicted 

the addiction to smartphone among children is getting 

serious. According to another research[4], high-risk 

group of smartphone addiction was 2.2% and at-risk 

group 9.3% for child, whereas high-risk group was 

1.0% and at-risk group 6.7% for adult. Child is more 

serious addicted to smartphone than adult.

Through children's using smartphone, they should 

undergo following changes of their brain. First, the 

development of brain stops. The brain of children 

addicted to smartphone is in stopping for a half of year. 

With accumulating of brain stop, children addicted to 

smartphone are worlds apart from non-addicted in 

development of brain. Second, with continuous use of 

smartphone, brain area controlling emotion should 

collapse. Thus their ability to perceive other's feeling, 

communicate with other, and control self-emotion 

should decline. In turn, their patience is getting falling 

and their unexpected action is getting frequent. After 

all, they may commit immorality or the so-called 

'don't-ask, just-go' murder when they become adult[5].

With spreading smartphone into diverse user and 

over-using it, the concern with smartphone addiction 

has been growing. Several studies have been made on 

smartphone addiction of adults, college student or 

youth, but few attempts have been made at children's 

smartphone addiction in Korea. This research explores 

structural causalities among depression, addiction to 

smartphone, and school life satisfaction of Korean 

children. This study aims to overcome insufficiency of 

research on children's addiction, to present a significant 

suggestion to prevent smartphone addiction of children 

and to legitimate hindrance of carrying a smartphone in 

the school.

2. Literature Review and Hypotheses

2.1 Smartphone Addiction

As mentioned above, the addiction to smartphone is 
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a non-chemical and a latest phenomenon of electronic 

device addictions. The characteristics of smartphone 

make people addictive easily. So called 'hand-held 

computer', the diverse functions of smartphone, such 

as mobile working, banking, internet, and so on, make 

people's life more convenient but should lead people to 

be addictive. A staff of Youth Media Addiction 

Prevention Center said smartphone with all functions of 

previous media did not need space for hardware and 

exceptional mobility makes user more addictive[6].

In a survey of 612 members of smartphone 

community site by the press, 44% of smartphone users 

answered they seemed to be addicted to smartphone for 

themselves[6, 7]. A similar trend appeared in America. 

In a survey of 200 Stanford university students in 2010, 

only 6% of respondents were not addicted at all, 10% 

full addicted, 34% near-addicted, and among those who 

did not consider themselves completely addicted, 32% 

presented worry that they would become addicted 

someday[8].

In Korea, very few attempts have been made at 

children's addiction to smartphone. However, previous 

researches on cellular phone addiction provide insight 

on children's smartphone addiction. Yang and Park [9] 

classified five influences on cellular phone addiction: 

First, students' motives for using cellular phone; 

Second, depressive tendency; Third, using the phone 

for more than 3 hours per a day; Fourth, impulsive 

tendency; Fifth, consulting an expert. The authors 

insisted that the influences made student addict to the 

phone. Jang and Chae [10] identified adolescent 

addicted to cellular phone had low self-concept and 

dependent attachment to peer group, suffered from 

anxiety, and had low self-control and high impulsivity.

2.2 Depression, Addiction to Smartphone, 

and School life Satisfaction

This research reviews previous literatures and 

explores relationships among Korean children's 

smartphone addiction, depression, and School life 

satisfaction (hereafter SLS). 

The first is literature review on addiction to smart 

phone and depression.

Depression is diagnosed as a condition of 

psychological maladjustment to daily life[11]. 

Depression consists of three dimensions: depressed 

mood, depressive syndromes, and depressive disorders. 

Firstly, the depressed mood is concerned with 

depression as a symptom and refers to the presence of 

sadness, unhappiness, or blue feelings for an 

unspecified period of time. Secondly, depressive 

syndromes are concerned with depression as a 

constellation of behaviors and emotions. Lastly, 

depressive disorders refer to depression as psychiatric 

disorder[12]. Depression is the most frequent emotion 

in modern life that is very complicate, harshly 

competitive, and crudely materialistic. It ranges from 

the light depression which a normal people experiences 

with a routine stress event to psychopathological 

depression that is getting serious and is continuing 

symptoms for a long time[13].

Factually, there are few previous studies on 

relationship between depression and addiction to 

smartphone. Thus, literatures on relationship between 

addiction to mobile phone and depression may present 

insights to current study. The following is literature 

review on relationship between two constructs.

The study of 325 high school student in Seoul and 

Metropolitan area reported the group of addiction to 

cellular phone had lower self-esteem, higher depression 

and impulsivity than non-addictive group[14]. Another 

research of 300 middle and high school student in 

Daejeon Metropolitan City and North Chungcheong 

Province, Korea verified that the addictive using group 

of mobile phone was lower self-esteem and higher 

depression than non-addictive using group[15]. 

According to examining 284 elementary school student 

in Gyeonggi Province, Korea, it turned out that a 

significant variable to predict the addiction to cellular 
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phone is depression[16]. A study of age of 12 to 40 

using mobile phone[17] reported significant predicting 

variables of the addictive mobile phone use were 

depression, personal expenses, recreational reason, 

imitation, sending frequency of text message, age, 

instrumental reason income, number of friends, and 

passive strategies for stress variables. Especially, 

depression was the most influential for predicting the 

addictive mobile phone use. It was found from above 

researches that more depressive adolescents were, 

more addicted to cellular phone they were. Thus, this 

study assumes that child using smartphone addictively 

has something to do with depression. Based on the 

assumption, hypothesis 1 is put forward:

H 1: Children's depression will have a positive effect 

on addiction to smartphone.

School life satisfaction refers to a subjective and 

cognitive assessment of general satisfaction with 

student's school experience [18-20]. SLS depends on 

the question how well student adapts to school life. 

SLS is also the state that students' appetite is satisfied 

with reasonable method for curricular activities, club 

activities, and so on and, while they are in harmony 

with their peers and teachers [21].

According to Kim and Kim [20], it is closely related 

to students' perception toward their quality of school 

life[22] and consciousness of an important component 

of their life satisfaction[23]. Thus, SLS is important in 

terms of students' psychological well-being and quality 

of life. SLS is the most representing terminology of 

students' school life well-being such as attachment to 

school, school belonging, school contentment, and liking 

for school[20]. Due to employing various aspects of 

school life together[24], most researches use SLS to 

represent the general satisfaction with school life, but 

not satisfaction with social relations in school[18, 25, 26].

Lee and Oak [27] showed that depression was 

negative predictor of adolescents' school adjustment in 

Korea , a similar concept with SLS. Similarly, current 

research assumes that depression will influence 

negatively on SLS. Accordingly we hypothesis:

H2: Children's depression will have a negative effect 

on SLS

2.3 Addiction to smartphone and School 

life satisfaction

SLS is a friendly (or a hostile) emotion toward 

school life and has a direct effect on attitude toward 

school. Once the attitude is built, it cannot be changed 

easily. The elementary school life satisfaction of child 

decides SLS in the next decades. If an elementary 

school student gets negative feeling to teachers and 

classmates, he or she will hate to go to school and even 

refuse to attend classes. In turn, that may cause serious 

problem of his or her social life since then. Meanwhile, 

if child adapts to and is satisfied with elementary 

school life, it will have a positive effect on his or her 

general development and meaningful quality of life 

after that time[21]. Thus, research on children's SLS is 

very important. This research defines SLS as 

elementary school students' positive feeling and 

attitude toward their school life when they have 

relations with their teachers and friends. 

In fact, there are a few researches on relation 

between SLS and addiction to cellular phone or 

smartphone in Korea. Hwang[28] reported group with 

addiction to cellular phone showed lower adjustment to 

school life than non-addicted group through the 

analysis of 511 middle school students in Changwon, 

Southern Kyeongsang Province, Korea, which signified 

that higher cellular phone addiction resulted in 

deteriorating school adjustment. Choi, Lee and Ha[29] 

identified that smartphone addiction affected university 

students' campus life, more precisely, higher addiction 

to smartphone made their campus life more disturbed 

through the survey of 227 Korean university students.
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Thus, this study assumes that child using 

smartphone addictively has something to do with SLS. 

Based on the assumption, this study proposes that:

H 3: Children's addiction to smartphone will have a 

negative effect on SLS.

3. Method

3.1 Survey administration and Sample

To examine the hypotheses, the current research 

employed a self-reported survey of Korean children 

who use the smartphone. The survey was administered 

at two elementary school of a city in the Metropolitan 

area for two weeks from November 26 to December 7, 

2012. Considering research purpose, the smartphone 

users were chosen intentionally through the school 

authorities' aid. That is, present study employed 

purposive sampling method. 

Respondents chosen for this study were 250, whose 

demographic profiles are present in Table 1. As Table 

1 appears, 52% of the respondents were male with 48% 

female. As for age composition, 33.6% of the 

respondents were 12 years old and 66.4% were 13 

years old. In terms of school grade, 33.5% of 

respondents were 5th grade and 66.4% were 6th grade.

<Table 1> Demographic profile
Demographic N Percentage

Sex
Male 130 52.0

Female 120 48.0

Age
12 84 33.6

13 166 66.4

Grade
5th 84 33.6

6th 166 66.4

3.2 Measurement

The present study explores structural relationships 

among Korean children's depression, smartphone 

addiction, and school life satisfaction. The research 

instruments consist of 4 parts questionnaire that were 

modified from a variety of sources to gather 

information regarding demographics, depression, addiction 

to smartphone, and school life satisfaction. 

The items of depression are selected from the 

previous study that employed K-BDI(Beck Depression 

Inventory I- Korean version), modifying BDI[30] in 

Korean by Rhee, et al. [31]. K-BDI consists of 21items 

including sadness, pessimism, failure, dissatisfaction, 

and so on. K-BDI consisted of questions about how the 

respondent has been feeling in the last week. Each 

question has a set of at least four possible answer 

choices, ranging in intensity. For instance, the 

following statements measure sadness: (0) I do not feel 

sad, (1) I feel sad, (2) I am sad all the time and I cannot 

snap out of it, (3) I am so sad or unhappy that I cannot 

stand it.

When the test is scored, a value of 0 to 3 is assigned 

for each answer and then the total score is compared 

to a key to determine the depression's severity. Higher 

scored, more depressive.

Rhee, et al. [31] extracted 4 factors from 21 K-BDI 

items through iterating principal axis factoring : (i) 

guilty and self-dislike, (ii) negative self-image and 

psychomotor retardation, (iii) somatic aspect, and (iv) 

emotional expression and negative cognition. For 

structural equation modeling, 21 items of K-BDI are 

reduced and parceled into four variables, above four 

factor of Rhee, et al. [31]. First, 'guilty and self-dislike' 

includes self-dislike, guilt, failure, suicidal, sadness, 

punishment, and self-accusation. Second, 'negative 

self-image and psychomotor retardation' comprises 

work inhibition, indecisiveness, self-image, withdrawal, 

and libido loss. Third, 'somatic aspect' contains 

anorexia (appetite loss), insomnia, hypochondria, 

fatigue, and weight loss. The last, 'emotional 

expression and negative cognition' is irritability, crying, 

dissatisfaction, and pessimism. For partial least square 

(PLS) path modeling, present study need to reduce 
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21items of K-BDI, that is to say, combine items into 

parcels for confirmatory factor analysis (CFA). Item 

parceling aims to reduce the number of indicators of 

lengthy scales and surveys in CFA analyses and 

significantly improve fit of the CFA model in many 

conditions[32, 33]. Current study parcels items into 

factors of Rhee, et al. [31]. Individual items of the 4 

factors sum into a parcel that is put in as indicators of 

depression when CFA is analyzed.

The items of addiction to smartphone are 

borrowed from Korean Smartphone Addiction 

Proneness Scale (hereafter KSAPS) for Youth [4] that 

was developed based on the existing internet addiction 

scales and cellular phone addiction scales. KSAPS for 

Youth consists of 15items dividing into four 

subdomains: (i) disturbance of adaptive functions, (ii) 

virtual life orientation, (iii) withdrawal, and (iv) 

tolerance. The disturbance of adaptive functions 

consists of five items, including 'My school grades 

dropped due to excessive smartphone use,' 'My 

smartphone does not distract me from my studies 

(reverse coded),' and so on. The virtual life orientation 

is measured with two items: 'Using a smartphone is 

more enjoyable than spending time with family or 

friends,' and 'When I cannot use a smartphone, I feel 

like I have lost the entire world.' The withdrawal 

comprises four items, including 'It would be painful if 

I am not allowed to use a smartphone,' 'I am not 

anxious even when I am without a smartphone (reverse 

coded),' and so forth. The tolerance is measured with 

four items, including 'I try cutting my smartphone 

usage time, but I fail,' 'I can control my smartphone 

use time (reverse coded),' and so on. Four-point Likert 

scales, ranged from strongly disagree (1) to strongly 

agree (4), were used to measure the items of KSAPS 

for Youth. 

In the same way above constructs, current study 

makes the 15 items of KSAPS for Youth parcel into 

aforesaid four subdomains. Individual items of the four 

subdomains sum into a parcel to input as indicators of 

addiction to smartphone for CFA analyzing. Higher 

scored, higher addictive, also.

Finally, the items of SLS are derived from Lee 

[34]'s scales. The SLS items comprise 36 items 

dividing into six subdomains: (i) overall feeling about 

school life, (ii) overall feeling about lessons, (iii) feeling 

about my teacher, (iv)feeling about relationship with 

classmates, (v) feeling about physical circumstances in 

school, and (vi) feeling about events in school. The 

overall feeling about school life has six items, including 

'My school life is happy.' 'I get bored of spending time 

in school. (reverse coded)' and so on. The overall 

feeling about lessons is measured with six items, for 

examples 'Lessons are happy and unburdened.' 'I 

frequently pass no to understand lessons (reverse 

coded).' and so forth. The feeling about my teacher 

consists of six items, including 'When I meet my 

teacher on the street, I run to her or him and say hello.' 

'I feel my teacher treats me kindly.' and so on. The 

feeling about relationship with classmates is measured 

with four items aside from 'I am satisfied to belong to 

my class.' and 'I want to transfer to another school 

(reverse coded).' The feeling about physical 

circumstances in school has four items excluding 'My 

classroom has the good circumstances and facilities to 

study.' and 'I feel uncomfortable with circumstances 

and structure of my classroom.' Finally, the feeling 

about events in school has six items, including 'I am 

happy to attend extracurricular activities.' 'There are 

many useless events in school (reverse coded).' and so 

forth. Five-point Likert scales, assigned from strongly 

disagree (1) to strongly agree (5), were employed to 

measure the items of SLS.

Just like the previous constructs, the 36 items of 

SLS were parceled into the aforementioned six 

subdomains. The individual items of the six 

subdomains sum into a parcel for inputting as 

indicators of SLS for CFA analyzing. Higher scored, 

greater satisfied.

As mentioned above, this research administers item 
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Constructs Parcels Min Max Mean S.D.

Depression

guilty & self-dislike (dprs1) .00 16.00 1.84 2.69

negative self-image & psychomotor retardation 

(dprs2)

.00 8.00 1.41 1.76

somatic aspect (dprs3) .00 7.00 1.27 1.34

emotional expression & negative cognition 

(dprs4)

.00 9.00 1.80 1.70

Addiction to

smartphone

disturbance of adaptive functions (adct1) 5.00 20.00 9.70 3.24

virtual life orientation (adct2) 2.00 8.00 4.42 1.32

withdrawal (adct3) 4.00 16.00 7.37 1.84

tolerance (adct4) 5.00 17.00 7.96 2.02

School life

satisfaction

feeling about school life (sls1) 6.00 30.00 20.65 3.45

feeling about lesson (sls2) 9.00 26.00 19.05 3.10

feeling about teacher (sls3) 10.00 30.00 20.12 3.70

feeling about classmate (sls4) 6.00 30.00 20.93 3.91

feeling about circumstance in school (sls5) 6.00 30.00 16.56 3.58

feeling about school event (sls6) 6.00 30.00 19.56 3.48

<Table 2> Descriptive statistics of parcels

parceling based on subdomains of constructs, which 

aims to reduce measurement items to analyze CFA and 

PLS path modeling. The following is outcome of item 

parceling. Table 2 shows descriptive statistics of the 

individual parcels of constructs which input as 

indicators of latent constructs for CFA and PLS path 

modeling.

3.3 Data Analysis

Current study employed PLS path modeling to test 

structural causalities among the four underlying 

constructs: depression, addiction to smartphone, and 

school life satisfaction. According to Gefen and Straub 

[35], PLS merges a factor analysis with multiple linear 

regressions to estimate the parameters of the 

measurement model (item loadings on constructs) 

together with those of the structural model (regression 

paths among the constructs) by minimizing residual 

variance[35]. PLS makes researchers examine validity 

of discriminant and convergent of scales which is 

important when we test a new model. 

This study selected PLS method due to good 

advantages compared to covariance-based structural 

equation modeling (SEM) approaches like LISREL and 

AMOS[36, 37]. Whereas SEM emphasizes the sample 

size, PLS is free from it, which PLS is good for a small 

sample size research [36-38]. Gefen, et al. [38] and Chin 

[39] presented that the minimum sample size in PLS 

path modeling need to be 10 times the number of items 

related to the most complex variable or constructs. 

Moreover, PLS is a suited tool for exploratory research 

[35-37, 39] like present study due to the availability of 

PLS to test new model and theory[38].

The addiction to smartphone is the latest issue and 

lacks a strong theory base, so that this study employed 

PLS method. Moreover, sample size of this research is 

small comparatively and 250 that satisfies criterion, i.e., 

10 times the number of items of the most complex 

variable. The most complex variable is anxiety-present, 

comprised original 14items before parceling items. 

Thus, 250 samples are appropriate to the criterion due 

to needing more than 140 samples for this study.

4. Findings

4.1 Reliability and Validity of Measurement 

Scales

To examine reliability and validity of measurement 

scales, this study executes PLS Algorithm on Calculate 
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Hypotheses Path
Original 

Sample (O)

Sample 

Mean (M)

Standard Deviation 

(STDEV)

Standard Error 

(STERR)

T Statistics 

(|O/STERR|)
Results

H1

Depression → 

Addiction to 

Smartphone

0.29 0.31 0.12 0.12 2.41 

Supported 

(one-taile

d test)

H2

Depression → 

School Life 

Satisfaction

-0.37 -0.38 0.09 0.09 3.95 

Supported 

(one-taile

d test)

H3

Addiction to 

Smartphone → 

School Life 

Satisfaction

-0.20 -0.21 0.10 0.10 1.92 

Supported 

(one-taile

d test)

<Table 5> Hypotheses testing results

tap of SmartPLS 2.0 M3[40] package to get Cronbach's 

Alpha(α) and composite reliability.

Table 3 shows findings of CFA. In Table 3, 

composite reliability is greater than minimum criterion, 

0.7, therefore the reliability of measurement scales is 

appropriate for analysis. Moreover the Cronbach's α of 

constructs are more than 0.6, the minimum criterion, 

and indicates reliable values.

<Table 3> PLS quality criteria overview
　 AVE

Composite 

Reliability

R 

Square

Cronbach’s 

Alpha

Addiction to 

Smartphone
0.65 0.88 0.08 0.82 

Depression 0.64 0.88 　 0.81 

School Life 

Satisfaction
0.69 0.93 0.22 0.91 

To test construct validity of measurement model, 

this research uses convergent and discriminant 

validity[41]. For examining convergent validity, this 

research considers AVE (Average Variance Extracted), 

of which the greater than 0.50 is valid convergent 

validity[35, 42]. According to Table 3, AVE in all 

constructs is greater than 0.5 and we accept that 

current research achieves the criterion.

To examine discriminant validity compares the 

inter-correlations within latent constructs with the root 

square of AVE of latent constructs. If the square root 

of AVE of each construct is greater than its 

correlations with the other latent constructs, the 

discriminant validity is significant. Table 4 shows that 

the square root of AVE of construct is appropriate to 

the criterion respectively.

<Table 4> Latent construct correlations
　

Addiction to 

Smartphone
Depression

School Life 

Satisfaction

Addiction to 

Smartphone
(0.81) 　 　

Depression 0.29 (0.80) 　

School Life 

Satisfaction
-0.31 -0.43 (0.83) 

Parentheses show square root of AVE

4.2 Test of Structural Model

The findings of hypotheses test and path coefficients 

of the proposed research model appear in Table 5. In 

PLS path modeling, the model validity is appraised by 

R square value and the structural paths[43]. This 

research executed bootstrapping to estimate the 

statistical significance of constructs path coefficient by 

means of t-tests. All three hypotheses are supported by 

the data. Depression predicts addiction to smartphone 

positively (β=0.29, t=2.41, p<0.01 one-tailed test), 

resulting in an R2 of 0.085. Therefore, depression 

explained 8.5% of the variance in addiction to 

smartphone. SLS is predicted negatively by depression

(β=-0.37, t=3.95, p<0.001, one-tailed test) and addiction 

to smartphone(β=-0.20, t=1.92, p<0.05, one-tailed test) 

and the two constructs together explained 22.0% of the 

variance in SLS. The findings mean that as 
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hypothesized, addiction to smartphone is affected 

positively by depression and SLS is affected negatively 

by depression and addiction to smartphone. 

5. Discussion and Conclusion

The smartphone addiction has been paid attention 

recently and is a typical addiction of non-chemical. 

Especially smartphone addiction of children has 

attracted the attention of their parents, teachers, and so 

on. Prevention of addiction to smartphone of children 

seems to be a social issue as well as an individual in 

Korea. However, there are few of study on children's 

smartphone addiction in Korea. This research aims to 

bridge a gap between practice and theory. 

Current study employed PLS path modeling method 

to explore structural causalities among depression, 

addiction to smartphone, and school life satisfaction. 

We proposed and tested hypotheses which depression 

could predict SLS directly and indirectly, mediated by 

addiction to smartphone. This research found that 

depression predicted SLS negatively and smartphone 

addiction positively, in turn, smartphone addiction 

predicted SLS negatively. These findings lead us to the 

conclusion that children with more depressive tendency 

indulge in and are more readily addicted to smartphone. 

Furthermore, stronger depressive and addictive toward 

smartphone, children are lower satisfied with their 

school life. The findings are similar to aforementioned 

research that examined relations between depression 

and addiction to cellular phone[15-17], depression and 

school life adjustment[27], and addiction to cellular 

phone and school life adjustment[28, 29].

The findings of this study suggest that children's 

family and school authorities may make valid actions 

so that children cannot fall in depression, on the 

grounds that the depression influenced smartphone 

addiction and SLS. Thus, Korean educational scene 

needs to devise measures to lessen extremely 

competitive and entrance-centered mood that may 

result in negative sentiment like depression of children. 

Furthermore, except for decreasing depression, various 

aspects of measures to prevent addiction to smartphone 

also will be considered due to harmful side effects 

caused by over-using smartphone.

Although this study provides significant implications 

for phenomena related to smartphone addiction, some 

limitations are inherent in current study. This research 

employed multi-items scales and made parcels with 

subdomain of original scales. To make measurement 

and analysis easier, future study should develop 

abbreviated scales with validity and reliability. In 

present study, moreover, addiction to smartphone 

merely was predicted by depression. The following 

works should consider psychological and social 

factors[see 15, 17] that influence smartphone addiction. 

REFERENCES

[1] C. Grecu, "The new generations and he addictions 

to technology," European Jornal of Science and 

Theology, vol. 9, pp. 99-110, 2013.

[2] K. S. Young, X. D. Yue, and L. Ying, "Prevalance 

estimates and etiologic models of internet 

addiction," in Internet Addicition: A Handbook and 

Guide to Evaluation and Treatment, K. S. Young 

and C. N. de Arbeau, Eds., ed Hoboken, NJ: John 

Wiley & Sons, 2010, pp. 3-17.

[3] J. Chai. (2013). One of 100 elementary school 4th 

grade kids in Seoul is addicted to smartphone. 

Available: http://kids.hankooki.com/lpage/news/201305/ 

kd20130506160243125630.htm

[4] K. W. Shin, D. I. Kim, and Y. J. Jeong, 

"Development of Korean Smartphone Addiction 

Proneness Scale For Youth and Adults," National 

Information Society Agency, Seoul2011.

[5] J. Bae. (2013). Addiction to smartphone makes 

children's development of brain hesitating. Available: 



초등학생의 우울증, 스마트폰 중독 및 학교생활 만족도의 관계에 대한 탐색: Partial Least Square(PLS) 경로모형 분석을 중심으로 

58 ❙The Journal of Digital Policy & Management 2013 Dec; 11(12): 49-60

http://article. joinsmsn.com/news/article/ 

article.asp?total_id=10351161&cloc=olink|article|default

[6] J. Y. Kang. (2010. July 22). I am holding the 

smartphone in the toilet, may be addictive? 

Available: http://www.hankyung.com/news/app/ 

newsview.php?aid=201007212719g&intype=1

[7] H. S. Hwang, S. Sohn, and Y. J. Choi, "Exploring 

Factors Affecting Smart-Phone Addiction: 

Characteristics of Users and Functional Attributes," 

Korean Jorunal of Broadcasting & Telecommunication 

Studies, vol. 25, pp. 277-313, 2011.

[8] D. Hope. (2010. Mar. 8). iPhone can be addicting, 

says new survey. Available: http://www.nbcnews.com/id/ 

35768107/ns/technology_and_science-wireless/

[9] S. Y. Yang and Y. S. Park, "A prediction model of 

cellular phone addiction tendency among adolescents," 

Journal of the Korean Home Economics 

Association vol. 43, pp. 1-16, 2005.

[10] H. J. Jang and K. M. Chae, "The psychological 

characteristics of adolescents with technological 

addiction: Cellular phone addiction," Korean Journal 

of Health Psychology, vol. 11, pp. 839-852, 2006.

[11] R. W. Larson, M. Raffaelli, M. H. Richards, M. 

Ham, and L. Jewell, "Ecology of depression in late 

childhood and early adolescence: A profile of daily 

states and activities," Journal of Abnormal 

Psychology, vol. 99, pp. 92-102, 1990.

[12] B. E. Compas, S. Ey, and K. E. Grant, "Taxonomy, 

assessment, and diagnosis of depression during 

Adolescence," Psychological Bulletin, vol. 114, pp. 

323-344, 1993.

[13] D. H. Kim, K. E. Lee, Y. J. Lee, S. H. Cha, S. H. 

Lim, C. Y. Won, et al., "The Association between 

Smart Phone Addiction and Attention Deficit 

Hyperactivity Disorder among Some College 

Students," Journal of Korean Society of Maternal 

& Child Health, vol. 17, pp. 105-112, 2013.

[14] J. S. Kim, "Self-esteem, depression and impulsivity 

of adolescents with the overuse of mobile phone," 

Master of Education, Depart. of Education Graduate 

School of Education, Dankook Univ., 2003.

[15] M. J. Gwag and H. S. Lee, "The characterisitics of 

trend and addictive inclination in mobile phone use 

among adolescents," Journal of Human Ecology, 

vol. 13, pp. 183-205, 2009.

[16] S. H. Jang and E. J. Oh, "The relationship among 

cellular phone addiction, depression, anxiety, and 

shool life satisfaction perceived by students," 

Journal of Fisheries & Marine Science Education, 

vol. 21, pp. 259-268, 2009.

[17] H. Lee, "Exploration the predicting variables 

affecting the addictive mobile phone use," Korean 

Journal of Social and Personality Psychology, vol. 

22, pp. 133-157, 2008.

[18] E. S. Huebner, "Preliminary development and 

validation of a multidimensional life satisfaction 

scale for children," Psychological Assessment, vol. 

6, pp. 149-158, 1994.

[19] E. S. Huebner, C. Ash, and J. E. Laughlin, "Life 

experiences, locus of control, and school satisfaction 

in adolescence," Social Indicators Research, vol. 55, 

pp. 167-183, 2001.

[20] D. H. Kim and J. H. Kim, "Social relations and 

school satisfaction in South Korea," Social 

Indicators Research, vol. 112, pp. 105-127, 2013.

[21] K. H. Han, "A study of Elementary School Life 

Satisfaction," Master Thesis, Counseling Psychology, 

Graduate School of Education, Kwan dong 

University, 2011.

[22] J. L. Epstein and J. M. McPartland, "The concpet 

and measurement of quality of school life," 

American Educational Research Journal vol. 13, pp. 

15-30, 1976.

[23] E. S. Huebner, "Manual for the multidimensional 

students' life satisfaction scale," Unpublished 

manuscript, 2001.

[24] S. U. Jin and S. M. Moon, "A study of well-being 

and school satisfaction among academically talented 

students attending a science high school in Korea," 

gifted Child Quarterly, vol. 50, pp. 169-184, 2006.

[25] J. A. Baker, "Teacher-student interaction in urban 

at-risk classroom: Differential behavior, relationship 



Exploring relationships among Korean Children's Depression, Smartphone Addiction, and School Life Satisfaction: Focusing on Partial Least Square (PLS) Path Modeling

The Journal of Digital Policy & Management❙ 59

quality, and student satisfaction with school," 

Elementary School Journal vol. 100, pp. 57-70, 

1999.

[26] M. Takakura, N. Wake, and M. Kobayashi, "The 

contextual effect of school satisfaction on health- 

risk behaviors in Japanese high school students," 

Journal of School Health, vol. 80, pp. 544-551, 2010.

[27] H.-S. Lee and J.-W. Oak, "Effects of Impulsive 

Behavior, Self Esteem, and Depression on School 

Adjustment of Adolescents," Journal of The Korean 

Contents Association, vol. 12, pp. 438-446, 2012.

[28] K. M. Hwang, "The relationships among the cell 

phone usage, anxiety and school adjustment for the 

middle school student," Master Thesis, Counseling 

Psychology, Graduate School of Education, 

Kyungnam University, 2005.

[29] H. S. Choi, H. K. Lee, and J. Ha, "The influence 

of smartphone addiction on mental health, campus 

life and personal relations: Focuing on K university 

studnets," Journal of the Korean Data & Information 

Scienece Society, vol. 23, pp. 1005-1015, 2012.

[30] A. T. Beck, Depression: Clinical, Experimental 

and theoretical aspects. New York: Harper & Row, 

1967.

[31] M. K. Rhee, Y. H. Lee, S. H. Park, C. H. Sohn, Y. 

C. Chung, S. K. Hong, et al., "A standardization 

study of Beck Depression Inventory I - Korean 

version(K-BDI): Reliability and Factor Analysis," 

Korean Journal of Psychopathology, vol. 4, pp. 

77-95, 1995.

[32] D. L. Bandalos and S. I. Finney, "Item parceling 

issues in structural equation modeling," in New 

developments and techniques in structural equation 

modleing, G. A. Marcoulides, Ed., ed Mahwah, NJ: 

Lawrence Erlbaum Associates, 2001, pp. 269-296.

[33] A. W. Meade and C. M. Kroustalis, "Problems of 

item parceling with CFA tests of measurement 

invariance of factorsloadings," presented at the 20th 

Annual conference of the Society for Industrial and 

Organizational Psychology, Los Angeles, CA, 2005, 

April.

[34] J. Lee, "Relationships among children's personality 

types(MMTIC), depression and shool life 

satisfaction," Master, Counseling psychology, Graduate 

school of education, Korea University, Seoul, Korea, 

2001.

[35] D. Gefen and D. W. Straub, "Consumer trust in 

B2C e-Commerce and the importance of social 

presence: Experiments in e-Products and e-Services," 

Omega, vol. 32, pp. 407-424, 2004.

[36] M. Hajli, "An integrated model for E-commerce 

adoption at the customer level with the impact of 

social commerce," International Journal of 

Information Science and Management, vol. Special 

Issue, pp. 77-97, 2012.

[37] M. Hajli, "Social Commerce Adoption Model," in 

The UK Academy of Information Systems Conference, 

University of Oxford, UK, 2012.

[38] D. Gefen, D. W. Straub, and M. Boudreau, 

"Structural equation modeling and regression: 

Guidelines for research pratice," Communication of 

the AIS, vol. 4, pp. 1-78, 2000.

[39] W. W. Chin, "Issues and opinion on structural 

equation modeling," MIS Quarterly, vol. 22, pp. 

vii-xvi, 1998.

[40] C. M. Ringle, S. Wdnde, and A. Will, "SamrtPLS," 

2.0 ed. Hamburg: Universitat Hamburg, 2006.

[41] W. W. Chin, A. Gopal, and W. D. Salisbury, 

"Advancing the theroy of adaptive structuration: 

The developmnet of a scale to measure faithfulness 

of appropriation," Information Systems Research, 

vol. 8, pp. 342-367, 1997.

[42] B. H. Wixom and H. J. Watson, "An empirical 

investigation of the factors affecting data 

warehousing," MIS Quarterly, vol. 25, pp. 17-41, 

2001.

[43] P. Chwelos, I. Benbasat, and A. S. Dexter, 

"Research report: Empirical test of an EDI adoption 

model," information Systems Research, vol. 12, pp. 

304-321, 2001.



초등학생의 우울증, 스마트폰 중독 및 학교생활 만족도의 관계에 대한 탐색: Partial Least Square(PLS) 경로모형 분석을 중심으로 

60 ❙The Journal of Digital Policy & Management 2013 Dec; 11(12): 49-60

주지혁(Joo, Jihyuk)
․1996년 2월 : 한양 학교 신문방송

학과(문학사)

․1998년 2월 : 한양 학교 신문방송

학과(문학석사)

․2003년 2월 : 한양 학교 신문방송

학과(문학박사, 언론학 공)

․2003년 3월 ～ 재 : 극동 학교 언

론홍보학과 교수

․ 심분야 : 뉴미디어, 수용자

․E-Mail : hyukjoo@kdu.ac.kr



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


