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a b s t r a c t

Although recent studies have documented that perceived negative school climate is associated with
adolescent Internet addiction, little is known about the mediating and moderating mechanisms un-
derlying this relation. The present study examined whether deviant peer affiliation mediated the rela-
tionship between perceived school climate and adolescent Internet addiction, and whether this
mediating process was moderated by adolescent effortful control. Our theoretical model was tested using
data collected from 2758 Chinese adolescents (mean age ¼ 13.53 years, SD ¼ 1.06). After controlling for
demographic variables, perceived school climate was positively associated with adolescent Internet
addiction. Mediation analyses revealed that deviant peer affiliation partially mediated the association
between perceived school climate and adolescent Internet addiction. Tests of moderated mediation
further indicated that the mediated path was weaker for adolescents with higher effortful control. Re-
sults highlight the significance of identifying the mechanisms that moderate the mediated paths be-
tween perceived school climate and adolescent Internet addiction.

© 2016 Published by Elsevier Ltd.
1. Introduction

Adolescent Internet addiction has emerged as a major concern
in recent years. Literature reviews have shown that Internet
addiction is highly prevalent around the world (Kuss, Griffiths,
Karila, & Billieux, 2014) and is linked to a variety of maladaptive
outcomes, including physical health challenges, academic failures,
and emotional and behavioral problems (Carli et al., 2012; Ko, Yen,
Yen, Chen, & Chen, 2012). A careful scrutiny of the risk factors and
relevant mechanisms for Internet addiction is needed to enable
prevention and intervention efforts. Although many social and
ecological risk factors have been identified (Li, Garland, & Howard,
2014), few studies have investigated the role of school factors in the
development of adolescent Internet addiction.

More recently, researchers have begun to examine the associa-
tion of perceived school climate with adolescent Internet addiction.
School climate refers to the relatively stable property of the school
).
environment that affects students' behavior and is based on their
perceptions of behavior in schools (Hoy & Hannum, 1997). Even in
the same school, individuals may select and modify their own
micro environment, thus they may have different school experi-
ences and perceive their school differently (Morin, Maïano, Marsh,
Nagengast, & Janosz, 2013). School climate plays an important role
in the development of adolescent problem behaviors. According to
the stage-environment fit theory (Eccles et al., 1993), adolescents
have optimal developmentwhen school contexts adequately satisfy
their developmental needs. However, when the school is unsup-
portive or unsafe, they are more likely to suffer from problem be-
haviors. In line with this theory, several studies have found that
school climate predicted adolescent problem behaviors in general
(Jia et al., 2009; Loukas, Suzuki, & Horton, 2006; Wang, Selman,
Dishion, & Stormshak, 2010) and Internet addiction in particular
(Jiang&Huang, 2008; Zhu, Zhang, Yu, Zhou, Sun,& Zhen, 2015). For
example, Jiang and Huang (2008) found that negative school
climate were associated with adolescent Internet addiction. Like-
wise, Zhu, Zhang, Yu, Zhou, et al. (2015) found that perceived school
climate significantly predicted adolescents’ online gaming addic-
tion (a subtype of Internet addiction).
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Fig. 1. The proposed moderated mediation model.
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These studies have made valuable contributions, however, little
is known about the mediating (i.e., how perceived school climate
relates to Internet addiction?) andmoderating (i.e., when the link is
most potent?) mechanisms underlying the relation between
perceived school climate and adolescent Internet addiction. To
address these gaps, the present study utilized a large sample of
Chinese adolescents to test a moderatedmediationmodel inwhich,
first, deviant peer affiliation mediated the link between school
climate and adolescent Internet addiction; second, the indirect
association between perceived school climate and Internet addic-
tion through deviant peer affiliation was moderated by effortful
control.

1.1. The mediating role of deviant peer affiliation

Adolescence is a developmental period in which peers, espe-
cially those who engage in deviant behaviors, become particularly
influential in the socialization and development of problem be-
haviors. A large body of empirical research has shown that ado-
lescents who affiliate with deviant peers are at high risk for various
problem behaviors including depression, substance use, and de-
linquency (Fergusson, Swain-Campbell, & Horwood, 2002; Fer-
gusson, Wanner, Vitaro, Horwood, & Swain-Campbell, 2003).
Recent studies have also documented that adolescents who affiliate
with deviant peers are at elevated risk for Internet addiction (Ko
et al., 2008; Song et al., 2014; Yen, Ko, Yen, Chang, & Cheng,
2009; Zhu, Zhang, Yu, & Bao, 2015). The underlying processes
may involve social modeling, peer pressure, and various types of
reinforcement (Dishion & Tipsord, 2011; Zhang, Chen, Liu, Deng, &
Fang, 2012).

In addition, negative school climate perceptions may lead ado-
lescents to affiliate with deviant peers. In schools with negative
climates, adolescents are more likely to feel being rejected and
isolated, which may prompt them to turn to deviant peers for
acceptance and recognition (Dishion, Patterson, Stoolmiller, &
Skinner, 1991; Rudasill, Niehaus, Crockett, & Rakes, 2014). Also,
adolescents who perceive negative school climate usually have a
weak bond to their schools, which makes them less likely to feel
guilt when they commit non-conventional/delinquent behaviors
with deviant peers. In addition, schools with negative climates have
more problematic students than those with positive climates,
which leave higher risk for students to interact with deviant peers
(Reinke & Herman, 2002). Consistent with these theoretical no-
tions, Hadley-Ives, Stiffman, Elze, Johnson, and Dore (2000) found
that negative perceptions of school climate were associated with
more deviant peer affiliation. Nevertheless, to our knowledge, no
research to date has examined the mediating role of deviant peer
affiliation in the relation between perceived school climate and
adolescent Internet addiction.

1.2. The moderating role of effortful control

Although negative school climate is generally considered as a
risk factor for adolescent Internet addiction, adolescents are
differently susceptible to environmental risk. Therefore, it is
important to examine moderators of perceived school climate as it
impacts adolescent Internet addiction. The present study tests a
hypothesis that the indirect association between perceived school
climate and Internet addiction will be moderated by adolescent
effortful control.

Effortful control is the volitional aspect of self-regulation. It is
defined as the ability to activate a subdominant response and/or
inhibit a dominant response by voluntarily modifying one's own
attention and behavior (Rothbart & Bates, 2006). Individuals with
high levels of effortful control show better emotion regulation,
moral development, and adjustment in general (Eisenberg, Smith,
& Spinrad, 2011) and lower levels of Internet addiction in partic-
ular (Li, Dang, Zhang, Zhang, & Guo, 2014; Li, Chen, Li, & Li, 2014;
€Ozdemir, Kuzucu, & Ak, 2014; Zhang, Li, & Li, 2015; Zhou, Yuan,
Yao, Li, & Cheng, 2010). For example, Li, Zhang, Li, Zhen, and
Wang (2010) found that effortful control negatively predicted
Chinese adolescents' Internet addiction.

The risk-buffering hypothesis proposes that favorable individual
characteristics such as effortful control can attenuate the relation
between environmental risk factors and problem behaviors (Luthar
Crossman, & Small, 2015). Empirical studies have supported this
hypothesis. For instance, Lengua, Bush, Long, Kovacs, and Trancik
(2008) found that effortful control moderated the relationship
between socioeconomic, maternal, and environmental risk factors
and adolescent externalizing and internalizing behaviors, such that
these risk factors were associated with increased maladjustment
for individuals with low effortful control, but not for those high
effortful control adolescents. Likewise, Gardner, Dishion, and
Connell (2008) found that self-control (a construct similar to
effortful control) moderated the relationship between deviant peer
affiliation and adolescent externalizing behaviors, such that ado-
lescents with higher self-control were less likely to be affected by
deviant peer affiliation. To our knowledge, no previous research has
examined whether effortful control is a protective factor that
buffers the adverse impact of perceived school climate on adoles-
cent Internet addiction.
1.3. The present study

Taken together, the purposes of the present study were twofold.
First, this study examined whether deviant peer affiliation would
mediate the link between perceived negative school climate and
adolescent Internet addiction. Second, this study examined
whether the indirect relationship between perceived school
climate and Internet addiction through deviant peer affiliation
would be moderated by adolescent effortful control. These two
research questions form a moderated mediation model, which can
address both mediation (i.e., how does perceived school climate
lead to Internet addiction) and moderation (i.e., when is the risk
most potent) mechanisms underlying the relationship between
perceived school climate and adolescent Internet addiction. Fig. 1
illustrates the conceptual model. Based on the literature review,
the present study proposed the following hypotheses:

Hypothesis 1. Perceived school climate would be indirectly
related to adolescent Internet addiction through deviant peer
affiliation.

Hypothesis 2. Adolescent effortful control would moderate the
indirect association between perceived school climate and Internet
addiction via deviant peer affiliation. Specifically, the indirect as-
sociation between perceived school climate and Internet addiction
would be much weaker for adolescents with higher levels of
effortful control.
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2. Method and material

2.1. Design and participants

Data for the present study were taken from the Multiple
Ecological Risk Factors and Adolescents’ Social Adjustment Study
that was designed to examine the influence of environmental fac-
tors on adolescent problem behaviors. Participants were 2758 ad-
olescents recruited from 10 middle schools in southern China.
Forty-six percent of the participants were males. The mean age of
the participants was 13.53 years (SD ¼ 1.06, range ¼ 10e19). Stu-
dents completed a survey designed to collect information regarding
demographic variables, perceived school climate, deviant peer
affiliation, effortful control, and Internet addiction. Reflecting the
demographics of this area, 60% of their fathers and 69% of their
mothers had less than a high school education; 35% of their fathers
and 58% of their mothers had an unskilled or semi-skilled
occupation.

2.2. Procedure

All materials and procedures were approved by the Ethics in
Human Research Committee of Author's University. Informed
consent was obtained from participants and teachers. Surveys were
administrated in class by well-trained psychology graduate stu-
dents. All participants received instructions and were told their
participation was voluntary and their privacy would be protected.
In order to encourage honest reporting, the anonymity of the study
was emphasized at the beginning of collection session. Participants
received a pencil for participation. The surveys were taken right
after the completion. Less than 1% of the data were incomplete and
the missing data were handled with mean imputation (Little &
Rubin, 2002).

2.3. Measures

2.3.1. Perceived school climate
Adolescent perceptions of school climate were measured by the

Perceived School Climate Scale developed by Bao, Zhang, Li, Li, and
Wang (2013), please see full details of questionnaire in the
Appendix. This scale contains six items (e.g., “Students at this
school are often teased or picked on”). Adolescents rated each item
on a 4-point scale ranging from 1 (never) to 4 (always). Responses
across the six items were averaged, with higher scores representing
more negative perceptions of school climate. For the current study,
the measure demonstrated good reliability (a ¼ .85).

2.3.2. Deviant peer affiliation
Adolescent affiliation with deviant peers was assessed with

eight items adapted from prior published questionnaires
(Fergusson & Horwood, 1999; Kendler et al., 2007). Participants
were asked to rate the proportion of their friends, ranging from 1
(none) to 5 (all), who had engaged in specific deviant behaviors
(e.g., using alcohol, shoplifting, skipping school) in the past twelve
months. The responses were averaged across the eight items, with
higher scores reflecting more deviant peer affiliations. For the
current study, the measure demonstrated good reliability (a ¼ .83).

2.3.3. Effortful control
Adolescent effortful control was measured with 16 items

adapted from the short form of the Early Adolescent Temperament
Questionnaire-Revised (Ellis & Rothbart, 2001). These items
captured three aspects of effortful control: attention control, acti-
vation control, and inhibitory control. Adolescents indicated how
true each statement (e.g., “Although the assignment is hard, I can
finish it on time”) was for them on a 6-point scale ranging from 1
(almost always untrue of you) to 6 (almost always true of you). The
responses were averaged across the 16 items, with higher scores
representing greater effortful control. This scale had been validated
in Chinese adolescent population and had yielded good reliability
in previous studies (Li, Zhang, Li, Wang, & Zhen, 2012). For the
current study, the measure demonstrated good reliability (a ¼ .84).
2.3.4. Internet addiction
Adolescent Internet addiction was assessed with ten items from

Young's (1996) questionnaire for screening of Internet addiction. A
representative item was: “Do you use the Internet as a way of
escaping from problems or of relieving an unhappy mood?” Ado-
lescents indicated how true each item was of them on a 6-point
scale ranging from 1 (not at all true) to 6 (always true). Responses
across the 10 items were averaged, with higher scores representing
greater Internet addiction. This scale has demonstrated good reli-
ability and validity in Chinese samples (Li et al., 2010; Song et al.,
2014). For the current study, the measure demonstrated good
reliability (a ¼ .92).
2.4. Statistical analysis

This study first calculated descriptive statistics for the variables
of interest and control variables, followed by bivariate associations
among these variables. Second, this study followed MacKinnon's
(2008) four-step procedure to examine the mediation effect.
Third, this study further examined whether the mediation process
was moderated by effortful control. Moderated mediation is often
used to examine whether the magnitude of a mediation effect is
conditional on the value of a moderator (Hayes, 2013). The analysis
of moderated mediation model was performed using Hayes's
(2013) PROCESS macro (Model 59). The bootstrapping method
was used to test for the significance of the effects so as to obtain
robust standard errors for parameter estimation (Hayes, 2013). The
bootstrapping method produced 95% bias-corrected confidence
intervals of these effects from 1000 resamples of the data. Confi-
dence intervals that do not contain zero indicate effects that are
significant at a ¼ .05.
3. Results

The purposes of the current study were to explore whether
deviant peer affiliation would mediate the link between perceived
negative school climate and adolescent Internet addiction, and
whether the indirect relationship between perceived school
climate and Internet addiction would be moderated by adolescent
effortful control. These research questions were examined in three
steps.
3.1. Preliminary analyses

Means, standard deviations, and zero-order correlations for all
study variables are presented in Table 1. As expected, both negative
school climate perceptions and deviant peer affiliation were posi-
tively associated with adolescent Internet addiction, r ¼ .24,
p < .001 and r ¼ .32, p < .001, respectively. In contrast, effortful
control was negatively associated with adolescent Internet addic-
tion, r ¼ �.49, p < .001. In addition, school climate perception was
positively associated with deviant peer affiliation, r ¼ .49, p < .001,
whereas effortful control was negatively associated with deviant
peer affiliation, r ¼ �.33, p < .001.



Table 1
Means, standard deviations, and correlations of the main study variables.

Variables M SD 1 2 3 4 5 6 7

1. Gender .46 .50 e

2. Age 13.53 1.06 .00 e

3. Socioeconomic status .00 1.00 .05* e.19*** e

4. Perceived school climate 2.92 .61 .13*** .16*** e.20*** e

5. Deviant peer affiliation 1.55 .54 .19*** .17*** e.20*** .49*** e

6. Effortful control 4.14 .77 e.08*** e.20*** .14*** e.30*** e.33*** e

7. Internet addiction 2.47 1.02 .28*** .04* e.02 .24*** .32*** e.49*** e

Note. Gender was dummy coded such that 0 ¼ female and 1 ¼ male.
*p < .05. ***p < .001.
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3.2. Testing for mediation effect

In Hypothesis 1, the present study anticipated that deviant peer
affiliation would mediate the relationship between perceived
school climate and Internet addiction. To test this hypothesis, this
study followed MacKinnon's (2008) four-step procedure to estab-
lish mediation effect, which requires (a) a significant association
between perceived school climate and adolescent Internet addic-
tion; (b) a significant association between perceived school climate
and deviant peer affiliation; (c) a significant association between
deviant peer affiliation and Internet addiction while controlling for
perceived school climate; and (d) a significant coefficient for the
indirect path between perceived school climate and Internet
addiction via deviant peer affiliation. The bias-corrected percentile
bootstrap method determines whether the last condition is satis-
fied. In all analyses, this study included adolescents' gender, age,
and family socioeconomic status as covariates.

Multiple regression analysis indicated that, in the first step,
perceived school climate was significantly associated with Internet
addiction, b ¼ .40, p < .001 (see Model 1 of Table 2). In the second
step, perceived school climate was significantly associated with
deviant peer affiliation, b ¼ .37, p < .001 (see Model 2 of Table 2). In
the third step, when this study controlled for perceived school
climate, deviant peer affiliation was significantly associated with
Internet addiction, b ¼ .47, p < .001 (see Model 3 of Table 2). Finally,
the bias-corrected percentile bootstrap method indicated that the
indirect effect of perceived school climate on adolescent Internet
addiction through deviant peer affiliation was significant, ab ¼ .17,
SE ¼ .02, 95% CI ¼ [.14, .21]. The mediation effect accounted for
43.1% of the total effect. Overall, the four criteria for establishing
mediation effect were fully satisfied. Therefore, Hypothesis 1 was
supported.
Table 2
Testing the mediation effect of perceived school climate on adolescent internet
addiction.

Predictors Model 1
(internet
addiction)

Model 2
(deviant peer
affiliation)

Model 3
(internet
addiction)

b t b t b t

Gender .50 13.38*** .16 8.87*** .42 11.50***

Age .01 .83 .03 4.10*** e.00 �.10
Socioeconomic status e.04 �1.66 e.03 �2.83** e.02 �1.05
Perceived school climate .40 12.15*** .37 23.02*** .22 6.50***

Deviant peer affiliation .47 12.22***

R2 .14 .30 .18
F 32.96*** 90.75*** 42.94***

Note. Each column is a regression model that predicts the criterion at the top of the
column. Gender was dummy coded such that 0 ¼ female and 1 ¼ male.
**p < .01. ***p < .001.
3.3. Testing for moderated mediation

In Hypothesis 2, the present study expected that effortful con-
trol would moderate the indirect association between perceived
school climate and adolescent Internet addiction via deviant peer
affiliation. To test the moderated mediation hypothesis, the present
study estimated parameters for three regression models with
PROCESS macro (Model 59) by Hayes (2013). This study estimated
the moderating effect of effortful control on: 1) the relationship
between perceived school climate and Internet addiction (Model
1); the relationship between perceived school climate and deviant
peer affiliation (Model 2); the relationship between deviant peer
affiliation and Internet addiction (Model 3). The specifications of
the three models were summarized in Table 3. In each model, we
controlled for relevant covariates.

Moderated mediation was established if either or both of two
patterns existed (Hayes, 2013): (a) the path between perceived
school climate and deviant peer affiliation was moderated by
effortful control, and/or (b) the path between deviant peer affilia-
tion and adolescent Internet addiction was moderated by effortful
control.

As Table 3 illustrates, in Model 1 there was a significant main
effect of perceived school climate on Internet addiction, b ¼ .18,
p < .001, and this effect was not moderated by effortful control,
b ¼ .03, p > .05. Model 2 indicated that the effect of perceived
school climate on deviant peer affiliation was significant, b ¼ .31,
p < .001, and more importantly, this effect was moderated by
effortful control, b ¼ �.11, p < .001. For descriptive purposes, this
study plotted predicted deviant peer affiliation against perceived
school climate, separately for lowand high levels of effortful control
(1 SD below the mean and 1 SD above the mean, respectively)
(Fig. 2). Simple slope tests indicated that for low effortful control
adolescents, higher levels of negative school climate perceptions
were associated with higher levels of deviant peer affiliation,
bsimple ¼ .40, p < .001. However, for high effortful control adoles-
cents, the effect of perceived school climate on deviant peer affili-
ation was still significant but much weaker, bsimple ¼ .23, p < .001.
Finally, there was a significant main effect of deviant peer affiliation
on Internet addiction, b ¼ .31, p < .001, and this effect was not
moderated by effortful control, b ¼ �.02, p > .05.

The bias-corrected percentile bootstrap results further indicated
that the indirect effect of perceived school climate on adolescent
Internet addiction via deviant peer affiliation was moderated by
effortful control, with the index of moderated mediation ¼ .03,
SE ¼ .01, 95% CI ¼ [.02, .05]. For low effortful control adolescents,
perceived school climate had a detrimental impact on Internet
addiction through increased deviant peer affiliation, b ¼ .12,
SE¼ .02, 95% CI¼ [.08, .16]. In contrast, the indirect effect was much
weaker for high effortful control adolescents, b ¼ .07, SE ¼ .01, 95%
CI ¼ [.05, .09]. Given that effortful control only moderated the first
stage of the mediation process, the present study called this a “first



Table 3
Testing the moderated mediation effects of perceived school climate on adolescent internet addiction.

Predictors Model 1 (internet
addiction)

Model 2 (deviant peer
affiliation)

Model 3 (internet
addiction)

b t b t b t

Gender .46 14.01*** .15 8.68*** .42 12.61***

Age e.05 �3.27** .02 2.86** e.06 �3.76***

Socioeconomic status .01 .66 e.02 �1.99* .02 .99
Perceived school climate .18 5.94*** .31 19.30*** .09 2.72**

Effortful control e.61 �27.28*** e.13 �10.61*** e.58 �25.40***

Perceived school climate � Effortful control .03 .89 e.11 �6.79*** .05 1.28
Deviant peer affiliation .31 8.20***

Deviant peer affiliation � Effortful control e.02 �.59
R2 .32 .34 .34
F 85.89*** 94.19*** 81.84***

Note. Each column is a regression model that predicts the criterion at the top of the column. Gender was dummy coded such that 0 ¼ female and 1 ¼ male.
*p < .05. **p < .01. ***p < .001.

Fig. 2. Deviant peer affiliation among adolescents as a function of perceived school
climate and effortful control. Functions are graphed for two levels of effortful control: 1
standard deviation above the mean and 1 standard deviation below the mean. Note
that the graph is for descriptive purpose only. All inferential analyses maintained the
continuous values of perceived school climate and effortful control.

D. Li et al. / Computers in Human Behavior 60 (2016) 54e6158
stage moderation model,” which is one form of moderated medi-
ation model. Thus, Hypothesis 2 was partially supported.
4. Discussion

The impact of perceived school climate on adolescent Internet
addiction has garnered considerable empirical support (Jiang &
Huang, 2008; Zhu, Zhang, Yu, Zhou, et al., 2015). However, ques-
tions regarding the underlying mediating and moderating mecha-
nisms remain largely unanswered. The present study formulated a
moderated mediation model to examine whether perceived school
climatewould be indirectly related to adolescent Internet addiction
through deviant peer affiliation, and whether this indirect associ-
ation was moderated by adolescents’ effortful control. The results
suggested that the adverse impact of perceived school climate on
adolescent Internet addiction can be partially explained by
increased deviant peer affiliation. Moreover, this indirect link was
moderated by effortful control in the first stage of the mediation
process, such that the path from perceived school climate to
deviant peer affiliation was weakened in the context of higher
effortful control. The following sections discuss each of the research
hypotheses in light of this moderated mediation model of
perceived school climate and adolescent Internet addiction.
4.1. The mediating role of deviant peer affiliation

Although previous research has shown that deviant peer affili-
ation is a crucial mediationmechanism linking ecological risks (e.g.,
inappropriate parental control, low school connectedness) and
adolescent Internet addiction (Song et al., 2014; Zhu, Zhang, Yu, &
Bao, 2015), the present study is the first to document the medi-
ating effect of deviant peer affiliation in the association between
perceived school climate and adolescent Internet addiction. These
findings go beyond the previous literature by uncovering why
negative school climate perceptions may amplify adolescent
Internet addiction. In the past adolescent Internet addiction
research, school psychologists emphasized on the impact of
perceived school climate, whereas developmental psychologists
focused on the role of deviant peer affiliation. These two research
areas have developed largely independently of each other,
neglecting the possible linkage between perceived school climate
and deviant peer affiliation. The present study innovatively inte-
grated research from both fields to unpack adolescent Internet
addiction. The integrated model suggests that risk factors in one
context (e.g., negative school climate) may amplify the possibility
that adolescents are exposed to risk factors in other contexts (e.g.,
deviant peer affiliation), which in turn intensify their problem
behaviors.

In addition to the overall mediation result, each of the separate
links in our mediation model is noteworthy. For the first stage of
the mediation process (i.e., perceived school climate / deviant
peer affiliation), our findings support the premise that negative
school climate perceptions are associated with more deviant peer
affiliation. This finding is congruent with the stage-environment fit
theory (Eccles et al., 1993). In schools with negative climates, stu-
dents are more likely to experience peer victimization and are less
likely to be connected to their school, which may thwart their
satisfaction of important psychological needs. In this case, students
are more likely to affiliate with deviant peers to find an “arena of
comfort” d a soothing and accepting context that allows adoles-
cents to feel at ease and let down their guard (Call & Mortimer,
2001). For the second stage of our mediation model (i.e., deviant
peer affiliation/ Internet addiction), the present study found that
deviant peer affiliation was positively associated with adolescent
Internet addiction. This finding is congruent with previous research
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that shows that deviant peer affiliation is an important risk factor
for adolescent Internet addiction (Ko et al., 2008; Song et al., 2014;
Yen et al., 2009; Zhu, Zhang, Yu, & Bao, 2015). Researchers have
proposed the process of “peer contagion” (Dishion& Tipsord, 2011)
to explain this association. Specifically, deviant friends may provide
opportunities to engage in Internet use, offer positive and negative
reinforcement for Internet use, and model and normalize Internet
addiction.

4.2. The moderating role of effortful control

The second goal of the present study was to explore the
moderating effect of effortful control on the indirect association
between perceived school climate and Internet addiction via
deviant peer affiliation. The results indicated that effortful control
only moderated the path between perceived school climate and
Internet addiction. The relationship between negative school
climate perceptions and deviant peer affiliation was much weaker
among adolescents with higher levels of effortful control. These
findings suggest that high levels of effortful control may be a
promising marker of adolescent resilience (Gardner et al., 2008),
protecting them from deviant peer affiliation even if they have
negative perceptions of school climate. Adolescents with good
effortful control can effectively regulate their emotions when they
have negative perceptions of their school and thus are less likely to
turn to deviant friends to fulfill their psychological needs. In
addition, adolescents with good effortful control are more likely to
understand the harmful consequences of affiliation with deviant
peers and therefore are less likely to do sowhen they have negative
perceptions of their school. Overall, this finding confirms the sig-
nificance of examining the risk-buffering hypothesis (Luthar et al.,
2015) in understanding the impact of perceived school climate on
adolescent deviant peer affiliation.

Contrary to our expectations, the relationship between deviant
peer affiliation and Internet addiction (the second link of the
mediation pathway) was not moderated by effortful control. The
result indicated that when adolescents are exposed to deviant
peers, effortful control may not act as a bufferdthat is, it may not
attenuate the strength of the relationship between deviant peer
affiliation and Internet addiction. Although several studies have
found that high levels of effortful control may protect youth who
affiliate with deviant peers from negative outcomes such as anti-
social behavior (Gardner et al., 2008; Mrug, Madan, & Windle,
2012), the results of our study and those of others (e.g., Franken
et al., 2015) did not support the protective effect of effortful con-
trol. One possible explanation is that many adolescents use the
Internet for multi-player gaming and social chatting, which may
make the peer contagion process subtle yet particularly detri-
mental. Consequently, it is difficult for adolescents to resist nega-
tive peer influences, even if they have good effortful control. This
finding suggests that Internet addiction interventions should focus
on adolescents who affiliate with deviant peers, rather than focus
on thosewho affiliatewith deviant peers and also have low levels of
effortful control.

Overall, by incorporating effortful control as a moderator into
the model, the present study detected effects that would have been
neglected without the moderation analysis. This study found that
for adolescents low in effortful control, negative school climate
perceptions had a detrimental impact on Internet addiction
through increased deviant peer affiliation. However, this indirect
effect was much weaker for adolescents with high effortful control.
Thus, researchers interested in the impact of perceived school
climate on Internet addiction should work on fostering adolescents’
effortful control. The moderated mediation model in this study is
conceptually more nuanced and provides greater predictive power
than the mediation model alone.

4.3. Limitations and future directions

The findings in the present study must be interpreted in light of
several limitations. First, our study was cross-sectional and cannot
establish causality, in particular the direction of the association
between deviant peer affiliation and adolescent Internet addiction,
which could be bi-directional (Hoffman, Monge, Chou, & Valente,
2007). Thus, future research should use longitudinal designs to
seek more evidence for the causal assumptions that are made in
this study. Second, all measures in this study were based on
adolescent self-report. Confirmatory factor analysis indicated that
the four-factor model offered good fit to the data, c2 ¼ 4515.95,
df¼ 731, p< .001, CFI¼ .97, NNFI¼ .96, SRMR¼ .038, RMSEA¼ .046.
The factor loadings of all items were significant (all t-values were
above 1.96) and surpassed the recommended level of .40 (DeVon
et al., 2007), demonstrating acceptable convergent validity. More-
over, all items loaded more strongly on their corresponding
construct than on the other constructs, demonstrating evidence of
discriminant validity. Nonetheless, future studies should simulta-
neously use multiple raters andmultiple methods of data collection
to further replicate our findings. Third, although the overall sample
sizewas relatively large, this study did not examine the associations
in subgroups (e.g., male vs. female), given the low rate of Internet
addiction in the general population. The relatively small sample
size in subgroups would lead to results with statistical power too
limited to detect the possible moderated mediation effect (Fayers&
King, 2009). However, future research should further examine
these associations in different subgroups. Finally, the model in the
present study was tested on a community sample of adolescents
rather than a clinical sample. Therefore, the current findings should
not be generalized to other samples. Future studies would benefit
from examining the model in other samples (e.g., clinical samples).

4.4. Practical implications

Despite these limitations, the findings in the present study have
important practical implications. First, these findings highlight
perceived school climate as potential target for intervention among
Internet addicted adolescents. Improving school climate percep-
tions may help reduce adolescent Internet addiction. For example,
students can be trained to pick and modify their own micro envi-
ronments (e.g., choose the people who they interact with) in order
to be exposed to positive school environment and have positive
school perceptions. Second, our findings can help practitioners
understand pathways by which perceived school climate is asso-
ciated with adolescent Internet addiction, suggesting a possible
venue for targeted interventions. For example, reducing deviant
peer affiliation may alleviate some of the detrimental impact of
negative perceptions of school climate on adolescent Internet
addiction. Third, although effortful control exhibits stability, it is
also malleable especially early in life (McClelland, Geldhof,
Cameron, & Wanless, 2015). Interventions aimed at improving
adolescent effortful control may protect adolescents from risk of
Internet addiction.

5. Conclusion

In summary, although further replication and extension are
needed, this study is an important step in unpacking how perceived
school climate relates to adolescent Internet addiction. It shows
that deviant peer affiliation can serve as one potential mechanism
by which negative school climate perceptions are associated with
more Internet addiction. The focus on deviant peer affiliation brings
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additional nuances in linking perceived school climate to adoles-
cent Internet addiction. Moreover, the mediation mechanism was
moderated by effortful control, and the adverse impact of perceived
school climate on Internet addiction through increased deviant
peer affiliation appears to be weaker for adolescents with good
effortful control than for those with poor effortful control. This
moderated mediation model in the present study is important
because it moves beyond simple mediation and/or moderation and
provides an enriched understanding of “how” and “when”
perceived school climate may increase adolescent Internet
addiction.

Appendix A

Perceived school climate scale: 1 (never) to 4 (always).

1. Students at this school are often teased or picked on.
2. When students fight at school, teachers have no way to take

control or do not intervene.
3. Students at this school smoke cigarettes or use alcohol.
4. Bullying or fighting is a problem of this school.
5. Cheating in school tests is a problem of this school.
6. Students at this school damage school property on purpose.

Deviant peer affiliation scale: 1 (none) to 5 (all).
During the past twelve months, how many of your close friends

had engaged in the following behaviors:

1. Smoke cigarettes.
2. Drink alcohol.
3. Bully someone or threaten to hurt someone.
4. Cheat on exams.
5. Steal things.
6. Internet addiction.
7. Getting into trouble at school.
8. Truancy or skip school.

Effortful control scale: 1 (almost always untrue of you) to 6
(almost always true of you).

1. I have a hard time finishing things on time.
2. I do something fun for awhile before starting my homework,

even when I'm not supposed to.
3. If I have a hard assignment to do, I get started right away.
4. I finish my homework before the due date.
5. I put off working on projects until right before they're due.
6. It is easy for me to fully concentrate on homework problems.
7. I find it hard to shift gears when I go from one class to

another at school.
8. When trying to study, I have difficulty tuning out background

noise and concentrating.
9. I am good at keeping track of several different things that are

happening around me.
10. I pay close attentionwhen someone tells me how to do thing.
11. I tend to get in the middle of one thing, then go off and do

something else.
12. It's hard for me not to open presents before I'm supposed to.
13. When someone tells me to stop doing something, it is easy

for me to stop.
14. The more I try to stop myself from doing something I

shouldn't, the more likely I am to do it.
15. It's easy for me to keep a secret.
16. I can stick with my plans and goals.

Internet addiction scale: 1 (not at all true) to 6 (always true).
1. Do you feel preoccupied with the Internet (think about
previous online activity or anticipates next online session)?

2. Do you feel the need to use the Internet with increased
amounts of time in order to achieve satisfaction?

3. Have you made unsuccessful efforts to control, cut back, or
stop Internet use?

4. Do you feel restless, moody, depressed, or irritable when
attempting to cut down or stop Internet use?

5. Do you use the Internet as a way of escaping from problems
or of relieving an unhappy mood?

6. Have you lied to your family members or teachers to conceal
the extent of involvement with the Internet?

7. Does your school work or friend relationship suffers because
of the amount of time you spend on-line?

8. Do you stay online longer than originally intended?
9. Do you spend a lot of money on Internet use?

10. Do you feel depressed, moody or nervous when you are off-
line, which goes away once you are back on-line?
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