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Abstract: This study was conducted to examine the moderating and mediating effect of ego resilience, parenting attitude, and peer attachment in the relation between smartphone dependency
and aggression. Participants were 1,863 youths using a smartphone among the first middle school
students responded in the 7th Korean Children and Youth Panel Survey (KCYPS) conducted by the
National Youth Policy Institute in Korea. The data were analyzed by descriptive statistics, a
correlation, and a hierarchical regression analysis. First, ego-resilience showed a partial mediating
effect on the relationship between smartphone dependency, aggression and significant moderating
effects were revealed. Second, parenting behavior showed a partial mediating effect on the
relationship between smartphone dependency and aggression, with no moderating effects seen.
Third, peer attachment had a partial mediating effect on the relationship between smartphone
dependency and aggression, with no moderating effects seen. The research suggested the mental
health and growth of students could be improved by applying various nursing and health care
programs to improve ego-resilience, parenting behavior and peer attachment as they grow into
adulthood.
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I. Introduction
The development of digital media technology has brought about a huge change in everyday life.
According to the Information and Communication Policy Institute, the usage rate of adolescents has
been rapidly increasing from 5.9% in 2010 to 40% in 2011 and 92% in 2017 [18]. The risk group that
depends on smartphones for middle school students was also 30.4%, which is relatively high compared
to the adult addiction rate of 17.4 %, smartphone usage time was also the highest among middle school
students [19].
Brenner [5] said that the addictive use of media causes users to experience more problems the
younger they are younger. Middle school students especially tend to be sensitive and vulnerable to
small problems such as a lack of lack of self-restraint, consideration of others and are most likely to
develop aggressive behavior which will continue through their entire lives [21]. Smartphones are more
likely to cause school violence problems by blocking off sociality causing students to lose their ability
to cope with emotional stress conflicts with peers due to exposure to violent and suggestive
applications [17]. Recently, school violence between peers has become the biggest social problem
caused by aggression [22]. This increase in aggression needs to be dealt with in depth because it may
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draw physical and verbal violence common among peer groups. This led to an increase in the imitation
of adult crimes and the possibility of major social problems occurring later adulthood [20].
There is a statistically significant positive correlation between smartphone dependency and
aggression [16]. Lakens[11] reported overuse of smartphones by middle and high school students could
make it difficult to control their anger, and it has an effect on increase externalization behavior, such as
aggression and delinquency. Ko, Choi, Yang, Lee, and Lee [9] said dependency on smartphones
negatively affects adolescents' emotional and behavioral issues such as rebellious behavior disorders.
Until now, research has focused on the biological, social and emotional characteristics of
smartphone addicted users [3]. Research, however, is insufficient to prevent smartphone dependency
to led to social problems such as aggression. Individuals, households, and society should be concerned
because the protective factors effects smartphones have on aggression combined with factors that affect
the parenting environment (parenting behavior) and society (peer attachment) can have on an
individual's character (ego-resilience) [7].
Also, it would be meaningful to analyze all three of these since individuals of families approach
should differ depending on whether it shows a mediated or moderated effect. Through these studies,
we aim to identify the impact of smartphone dependency on aggression and the factors of mediation
and moderation to obtain basic data that can be used in the development of nursing programs and
family counseling, and ultimately to improve the mental health of adolescents to help them grow into
healthy adults.
2. Methods
2.1. Data Sources
This is a secondary study that utilizes data from the middle school freshman panels in the 7th
Korean Children and Youth Panel Survey(KCYPS) conducted by the National Youth Policy Institute in
Korea [19]. Of 2,351 students in the first grade of middle school, 1,863 men and women who are using
smartphones were analyzed. Adolescents answered the questions by writing directly on the
questionnaire.
2.2. Instruments
2.2.1. Smartphone dependency
Lee, Kim, and Na [13] used the question of dependency on smartphones. A total of 7 questions were
used. It used for 4-point Likert scale, including 'very strongly' and 'not quite at all' and all were reversecoded. The higher the score means that adolescents are higher smartphone dependency. The
Cronbach’s alpha for this measure was .854.
2.2.2. Aggression
The scale was developed by Jo and Im [8] by modifying and using the questions, excluding
overlapping questions. A total of 6 questions were used. It used for 4-point Likert scale, including 'very
strongly' and 'not quite at all' and all were reverse-coded. A higher score means that adolescents are
more aggressive. The Cronbach’s alpha for this measure was .809.
2.2.3. Ego-resilience
In this study, the Ego-Resilience Scale (ER) developed by Block and Kremen [4] was translated by
Yoo & Shim [26], used modified and supplemented by Kwon [10]. A total of 14 questions were used,
and a 4-point Likert scale was used up to score 4 points for "very strongly" and "not quite at all" and all
were reverse-coded. A higher scale score means that adolescents are higher ego-resilience. The
Cronbach’s alpha for this measure was .831.
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2.2.4. Parenting behavior
Parenting behavior was measured by modified questionnaires of the National Youth Policy
Institute in Korea among all of the parenting attitude scale (43 items) produced by Huh [6]. The 21items was categorized into six subscales: 3 items for monitoring, 4 items for affection, 3 items for
reasoning, 3 items for inconsistency, 4 items for over-expectation, and 4 items for intrusiveness. It used
for 4-point Likert scale, including up to score 4 points for "very strongly" and "not quite at all". The
higher the score, the more positive parenting behavior, and the lower the score, the more negative the
behavior. The Cronbach’s alpha for this measure was .868.
2.2.5. Peer attachment
This scale consisted of 9 questions for each sub-area, with the exception of the question that
overlaps the sub-area of the total 25 attached scale (IPPA) developed by Armsden and Greenberg [1].
It used for 4-point Likert scale, including was used up to score 4 points for "very strongly" and "not
quite at all" and all were reverse-coded, except for 'be alienated' 3 questions. A higher score means that
the more peer attachment. The Cronbach’s alpha for this measure was .823.
2.3. Data analysis
The data from this study were first used to calculate descriptive statistics for each variable, in
order to verify reliability of each measuring tool, Cronbach's α was calculated, and correlation of
Pearson was calculated to determine the measured variables. Baron and Kenny [2] hierarchical
regression was conducted to see if ego-resilience, parenting behavior, and peer attachment served as
mediation between smartphone dependency and aggression, and a Sobel test was conducted to test the
statistical significance of the mediated effects. Finally, a hierarchical regression was performed to test
the moderation effects of ego-resilience, parenting behavior, and peer attachment variables in
relationships that smartphone dependency affect aggression.
3. Results
3.1. Descriptive statistics
The results of calculating the score range, the minimum value, the maximum value, and the mean
and the standard deviation to examine the general trend of the dependency of smartphone, aggression,
ego-resilience, the parenting behavior and the peer attachment are shown in Table 1. The study was
conducted on 1863 students who used smartphones the first grade in the middle school which
responded to the questionnaire.
Table 1. Descriptive statistics on research variables (N = 1,863)
variable
Smartphone
dependency
Aggression
Ego- resilience

score range
7-28

Min
7

Max
28

M
17.26

SD
4.35

6-24
14-48

6
21

22
56

10.78
39.80

3.13
5.41

Parenting
behavior
Peer attachment

21-84

33

84

61.21

8.18

9-36

14

36

28.28

3.77

3.2. Correlation with major variables
The results are shown in Table 2. The smartphone dependency showed a significant correlation
with all variables. Specifically, the dependency on smartphones has shown a positive correlation
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between aggression (r=.27, p<.01), and negative correlation between ego – resilience (r=-.27, p<.01),
parenting behavior (r=-.25, p<.01) and peer attachment (r=-.12, p<.01). Aggression showed a markedly
negative correlation between ego-resilience (r=-.23, p<.01), parenting behavior (r= -.29, p<.01) and peer
attachment (r =-.25, p<.01). Ego - resilience showed a significantly positive correlation between
parenting behavior (r=.25, p<.01), peer attachment (r=.34, p<.01). Parenting attitude was significantly
positive correlation to peer attachment (r= .46, p<.01).
Table 2. Correlation between research variables
variable
smartphone
dependency
aggression
ego-resilience
parenting behavior

smartphone
dependency
1

aggression

ego-resilience

.27**
-.27**
-.25**

1
-.23**
-.29**

1
.25**

parenting
behavior

peer attachment

1

** p<.01

3.3. Mediating effect of ego-resilience, parenting behavior, and peer attachment on the relationship between
smartphone dependency and aggression
Table 3 shows the mediating effects of ego-resilience, parenting behavior, and peer attachment in
the relationship between smartphone dependency and aggression. First, we analyzed mediating effect
of ego-resilience. In step 1, we analyzed the effect of independent variable (smartphone dependency)
on the dependent variables (aggression). This confirmed that dependency on smartphones had a
significant effect on aggression (β=.27, p<.001).
In step 2, we analyzed the effect of independent variable (smartphone dependency) on the
mediation variables (ego-resilience). As a result, the smartphone dependency showed significant
results (β=-.23 p<.001) on ego-resilience.
In step 3, independent variables (smartphone dependency) and mediation variables (ego-resilience)
were injected at the same time to validate their influence on the dependent variables (aggression). As
a result, both independent variables (β=.22, p<.001) and mediation variables (β=-.17, p<.001) had
significant effects, but, the effect of an independent variable (β=.22, p<.001) was reduced than that of a
dependent variable except mediation variables (β=.27, p<.001). Therefore, ego-resilience (mediation
variables) was found to partial mediation between the dependency of smartphone and aggression. The
results of the Sobel test showed a significant level (Z=7.21, p<.001).
Second, we analyzed mediating effect of parenting behavior. In step 2, the effect of the independent
variable (smart phone dependency) on the mediation variable (parenting attitude) was analyzed. As a
result, smartphone dependency showed significant results for parenting behavior (β=-.25, p<.001).
In step 3, independent variables (smartphone dependency) and mediation variable (parenting
behavior) were simultaneously injected to verify their influence on dependent variables (aggression).
As a result, both independent variables (β=.21, p<.001), and mediation variables (β=-.23, p<.001) had a
significant effect. However, the effect of the independent variable (β=.21, p<.001) was reduced than that
of dependent variable (β=.27, p<.001) except mediation variables (β=.27, p<.001). Therefore, parenting
behavior (mediation variables) was found to partial mediation between the smartphone dependency
and aggression. The results of the sobel test showed a significant level (Z=7.42, p<.001).
Third, we analyzed mediating effect of peer attachment. In step 2, the effect of the independent
variable (smart phone dependency) on the mediation variable (peer attachment) was analyzed. As a
result, smartphone dependency showed significant results for peer attachment (β=-.12, p<.001).
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Table 3. Mediating effect of ego-resilience, parenting behavior and peer attachment on the
relationship between smartphone dependency and aggression
Mediation

step

egoresilience

1

parenting
behavior

peer
attachment

Dependen
t
aggression

2

egoresilience

3

aggression

2

parenting
behavior

3

aggression

2

peer
attachment

3

aggression

Independent

Β

S.E

β

t

R²

smartphone
.19
.02
.27
11.9***
dependency
F=141.79***, VIF=1.00, Durbin-Watson=1.84

.27

smartphone
-.28
.03
-.23
-10.00
dependency
F=100.06***, VIF=1.00, Durbin-Watson=1.67

.051

smartphone
.16
.02
.24
10.00***
dependency
ego-resilience
-.10
.01
-.17
-7.91***
F=104.51***, VIF=1.05, Durbin-Watson=1.86
smartphone
-.47
.04
-.25
-11.02***
dependency
F=121.48***, VIF=1.0, Durbin-Watson=1.832
smartphone
.15
.02
.21
9.29***
dependency
parenting behavior
-.09
.01
-.23
-10.41**
F=129.21***, VIF=10.65, Durbin-Watson=1.831
smartphone
-.10
.02
-.12
-5.11***
dependency
F=26.10***, VIF=1.00, Durbin-Watson=1.61
smartphone
dependency
peer attachment

.17

.02

.24

10.97***

-.18

.02

-.22

-9.90***

.10

.061

.12

.014

.12

F=123.62***, VIF=1.01, Durbin-Watson=1.85
***p<.001

In step 3, independent variables (smartphone dependency) and mediation variable (parenting
attitude) were simultaneously injected to verify their influence on dependent variables (aggression).
As a result, both independent variables (β=.24, p<.001), and mediation variables (β=-.22, p<.001) had a
significant effect. However, the effect of the independent variable (β=.24, p<.001) was reduced than
that of dependent variable (β=.27, p<.001) except mediation variables. Therefore, peer attachment
(mediation variables) was found to partial mediation between the smartphone dependency and
aggression. The results of the sobel test showed a significant level (Z = 4.54 p<.001).
3.4. Moderating effect of ego-resilience, parenting behavior, and peer attachment on the relationship between
smartphone dependency and aggression
Table 4 shows the moderating effects of ego-resilience, parenting behavior, and peer attachment
in the relationship between smartphone dependency and aggression. First, we analyzed moderating
effect of ego-resilience.
In step 3, where independent variables, moderating variables, and interaction terms are all
injected, smartphone dependency (β=.228, p<.001), and ego-resilience (β=-.186, p<.001), interaction
terms (β=-.047, p<.05) were shown to significantly predict aggression, and the explanatory power of
model was 10%. Ego-resilience has both significant mediating and moderation effect.
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Table 4. Moderating effect of ego-resilience, parenting behavior and peer attachment on the
relationship between smartphone dependency and aggression
Moderation

step

Independent

Β

S.E

β

t

R²

ego-resilience

1

smartphone
dependency
smartphone
dependency
ego-resilience

.192

.016

.266

11.908***

.071

.162

.016

.266

10.003***

.101

-.103

.013

-7.909***

.164

.016

.178
.228

-.108

-013

smartphone
dependency
×ego-resilience
smartphone
dependency
parenting behavior

-.005

.003

.150

smartphone
dependency
parenting behavior

2

3

parenting
behavior

2

3

peer
attachment

2

3

smartphone
dependency
ego-resilience

10.113***

.186
.047

-8.148**

.016

.208

9.288***

-.090

.009

-.234

10.413***

.152

.016

.211

9.371***

-.091

.009

-.237

10.513***

smartphone
dependency
×parenting behavior
smartphone
dependency
peer attachment

-.002

.002

-.032

-1.452

.173

.016

.241

10.965***

-.180

.018

-.217

-9.902***

smartphone
dependency
peer attachment

.172

.016

.239

10.748***

-.180

.018

-.217

-9.871***

-.002

.004

-.012

.561

smartphone
dependency
×peer attachment

.103

-2.090*

.122

.147

.117

.117

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

Second, we analyzed moderating effect of parenting behavior. The analysis showed that step 1
(β=.266, p<.001) and step 2 (β=-.234, p<.001) had a significant impact on aggression. However, we looked
at the impact of both independent and dependent variables and interaction terms on aggression in step
3, but were not statistically significant. In other words, parenting behavior affect aggression, but there
has been no effect of moderation parenting behavior between smartphone dependency and aggression.
Third, we analyzed moderating effect of peer attachment.
The analysis showed that the step 1 (β=.266, p<.001) and step 2 (β=-.217, p<.001) had a significant
impact on aggression. However, we looked at the impact of both independent and dependent variables
and interaction terms on aggression in step 3, but were not statistically significant.
4. Discussion
The purpose of this study is to identify factors that mediating and moderating effect a middle
school student's dependency on smartphones in relation to aggression and help their healthy
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psychological growth. To this end, the results of the final analysis of 1,863 smartphone users among the
data collected by the 7th Korean Children and Youth Panel Survey(KCYPS) conducted by the National
Youth Policy Institute in Korea [19] are as follows.
First, ego-resilience had partial mediation and moderation effects in relation to dependency on
Smartphones and aggression. Pre-research found that ego-resilience has a partial mediated effect in
relation to smartphone addiction, and ego-resilience serves as mediation variables to reduce the level
of aggression [25]. These results show that adolescents can mediate and moderate their smartphones
dependency by improving their ego-resilience to prevent their more aggressive behaviors.
Second, the parenting behavior has shown partial mediation in relation to smartphone
dependency and aggression, but there was no moderation effect. This is in line with a study that stated
that aggression mediates between parenting behavior toward smartphone addiction, and that
aggression affects the relationship between parenting behavior and smartphone dependency the most
[24]. These findings suggest the importance of access to improving appropriate parenting behavior in
the prevention and treatment of aggression in young people who rely heavily on smartphones. But,
parenting behavior have shown to be not significant as a moderation variable when their smartphones
dependency affects aggression. Although smartphones dependency and parenting behavior
significantly affect aggression, it is found that their influence on aggression does not change depending
on the level of parenting attitude. That is, the relationship between the two variables was significant,
because smartphone dependency has a greater impact on aggression than that of parenting behavior,
the impact of parenting behavior has been relatively reduced.
Third, peer attachment showed partial mediation in relation to smartphone dependency and
aggression, but there was no moderation effect. This is in line with research suggesting overuse of
smartphones is a factor in lowering the quality of peer relationships, and the higher the degree of
alienation felt from peer relationships, the higher the smartphones dependency [15]. These findings
suggest the importance of improving peer relationships in the event of involvement in the prevention
and treatment of aggression in adolescents who rely heavily on smartphones. But, peer attachment has
shown to be not significant as a moderation variable when their smartphones dependency affects
aggression. Although smartphones dependency and peer attachment significantly affect aggression, it
is found that their influence on aggression does not change depending on the level of peer attachment.
Pre- research found that social support acts as a control variable when accompanied by psychological
factors [23]. Such a phenomenon cannot be controlled by social support, such as peer attachment, and
can be interpreted to lead to reduced aggression when the protection factor of ego-resilience is first
applied.
After all, we should try to ensure that interventions involving individuals, households, and
schools are achieved in order to prevent and treat overuse of smartphones in middle school students.
The limitations of this study and suggestions for further study are as follows: First, there may be
limitations in reflecting the overall scale by using only some of the scale questions used in the KCYPS.
Further studies will need to be done using scales and all questions. Second, since the measurement
tools used in this study used ego-reporting questionnaires, they may be affected by personal factors
(question interpretation skills, subjective accidents). Therefore, in subsequent studies, access is needed
through a variety of research methods.
5. Conclusion
Here are three main reasons why the research findings can contribute to the health of
adolescents: First, it is meaningful that middle school students' dependency on smartphones on their
aggression has been comprehensively checked for mediation and moderation variables in terms of
individuals, households and society. It was checked whether personal capabilities, support from
parents, and support functions of friends could create synergy with each other.
Second, ego-resilience controlled the impact of smartphone dependency on aggression and the
dependency on smartphones was mediating this relationship with aggression. These findings suggest
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that the development of 'ego-resilience' is important to reduce the side effects of youth in an
environment where smartphones are used on a daily basis and to help them.
Third, for middle school students who are highly dependent on smartphones, a variety of
programs and activities are needed to improve parenting attitude and peer relationships. This will
reduce the impact of smartphone dependency on aggression through parenting behavior and peer
attachment.
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