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Abstract Over the past two decades, young people’s engagement in online activities has
grown markedly. The aim of the present study was to examine the relationship between two
specific online behaviors (i.e., cyberbullying perpetration, problematic social media use) and
their relationships with social connectedness, belongingness, depression, and self-esteem
among high school and university students. Data were collected from two different study
groups via two questionnaires that included the Cyberbullying Offending Scale, Social Media
Use Questionnaire, Social Connectedness Scale, General Belongingness Scale, Short
Depression-Happiness Scale, and Single Item Self-Esteem Scale. Study 1 comprised 804 high
school students (48% female; mean age 16.20 years). Study 2 comprised 760 university
students (60% female; mean age 21.48 years). Results indicated that problematic social media
use and cyberbullying perpetration (which was stronger among high school students) were
directly associated with each other. Belongingness (directly) and social connectedness
(indirectly) were both associated with cyberbullying perpetration and problematic social media
use. Path analysis demonstrated that while age was a significant direct predictor of problematic
social media use and cyberbullying perpetration among university students, it was not
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significant among high school students. In both samples, depression was a direct predictor of
problematic social media use and an indirect predictor of cyberbullying perpetration. However,
majority of these associations were relatively weak. The present study significantly adds to the
emerging body of literature concerning the associations between problematic social media use
and cyberbullying perpetration.
Keywords Cyberbullying perpetration . Problematic social media use . Social connectedness .
Belongingness . Depression . Self-esteem
Recent developments have made the relationship between individuals, technology, and technological devices much closer. Although the Internet does not have a long history, it has
become indispensable in contemporary day-to-day life. Nowadays, social media platforms are
the most popular and widely used applications used on the Internet (Kemp 2017). According to
the Internet usage results report of Wearesocial and Hootsuite digital marketing agency
published in January 2017, the number of active social media users has increased by 21%
all over the world compared with the previous year (Kemp 2017). Although social media is
used for positive purposes such as meeting new people and socializing, maintaining existing
relationships, and informational and educational purposes (Horzum 2016), some individuals
(including high-risk groups such as students) demonstrate problematic online behaviors that
may negatively affect them (Kuss et al. 2014). Cyberbullying perpetration (CBP) and problematic social media use (PSMU) are considered two such potential risky behaviors (Ayas
et al. 2016). Using the problem behavior theory (PBT), the present study examines the
relationship between PSMU and CBP and their relationships to social connectedness, general
belongingness, depression, and self-esteem among high school and university students.

Problematic Social Media Use
Social media applications have become increasingly popular on the Internet. According to the
Household Information Technologies Usage Rates reported by the Turkish Statistical Institute
(Turkstat 2016), social media use is the most popular activity engaged in by individuals online
(82.4%). Furthermore, a minority of social media users appears to be problematic users of
these platforms and some individuals appear not to be able to control themselves (Kuss and
Griffiths 2017). Despite the inconsistency on the definition of problematic social media use
(PSMU) (Bányai et al. 2017), based on the biopsychosocial theoretical model, PSMU comprises mood changes and total preoccupation of using social media, having negative feelings
and psychological symptoms when social media is unavailable, and having negative consequences in real-life areas because of excessive social media use (Bányai et al. 2017).

Cyberbullying Perpetration
Another problem behavior that is related to Internet technology is cyberbullying perpetration
(CBP). CBP is defined as the use of Wi-Fi-enabled devices such as computers, tablets, and
mobile phones by a person or group of people with the purpose of intentionally and
repetitively behaving in a hostile way to harm the others (Hinduja and Patchin 2014). Losing
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control while using the Internet increases the probability of risky online behaviors such as CBP
(Gámez-Guadix et al. 2016). CBP, which is reported as being frequent during adolescence
(Yen et al. 2014), is a serious problem that affects 20–40% of young people (Tokunaga 2010).
CBP appears to continue in adulthood but starts to decline during late adolescence
(Antoniadou and Kokkinos 2015). The fact that cyberbullying perpetrators do not need to
know their victim and do not see the results of their actions are among the factors that can
increase the frequency of CBP (Campbell et al. 2013). Digital platforms where individuals are
most exposed to or demonstrate CBP are via instant messaging and social media (Whittaker
and Kowalski 2015).

Problem Behavior Theory
Jessor (1987) reported that problematic behaviors among adolescents such as committing
crime and substance abuse originate from permanent characteristics of the individual, rather
than an instant characteristic. In order to understand such problematic behaviors, research
should focus on the interrelated factors of personality, perceived environment, and behavioral
systems (Jessor 1991). A number of years later, Boyd et al. (2009) extended the conceptual
model of PBT and asserted problematic behaviors should be understood in terms of an
individual’s social and perceived environment, demographic characteristics, genetic/
biological factors, and psychological characteristics including personality factors.
The problem behavior theory (PBT) can also be applied to problematic internet use. Many
scholars have intuitively referred to the features of PBT in their accounts of pathological
internet use without reference to the PBT specifically (e.g., Griffiths [2005] biopsychosocial
model of addiction that also includes structural characteristics of the activity and the situational
characteristics of the surrounding environment in which the behavior takes place). Over the
past two decades, many scholars have adapted various incarnations of the DSM criteria for the
pathological gambling and/or psychoactive substance abuse (see Kuss et al. 2014 for a
review). When clinically assessed, addictions often represent the attempt of an individual to
control depression and anxiety, while reflecting deep insecurities and the feeling of inner
emptiness (Kim et al. 2006). In this context, based on the definitions of PBT, PSMU and CBP
described above, PSMU and CBP can be considered as bearing the characteristics of potentially problematic online behaviors.
Despite the fact that the association between CBP and PSMU has yet to be empirically
examined, previous research has reported an association between problematic Internet use and
CBP among students (Casas et al. 2013; Eksi 2012; Kırcaburun and Baştug 2016). Consequently, the present authors hypothesize that CBP and PSMU are positively related.
Furthermore, spending excessive time in platforms where problematic social interactions
may occur is also likely to increase the probability of CBP. Kopecký (2014) suggested that
social media platforms are where cyberbullying incidents are likely to occur.
Previous studies have also indicated that when problematic online behaviors are considered,
gender is an important control variable. Female and male students have different usage aims,
habits, and behaviors in online contexts (Kuss and Griffiths 2017). Furthermore, several
studies have shown that female students are more prone to depressive moods (NolenHoeksema and Girgus 1994), and to develop problematic use of online platforms containing
higher social interactions (Andreassen et al. 2017). Based on recent previous studies
(Andreassen et al. 2017; Kırcaburun and Tosuntaş 2017), it is hypothesized that females will
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demonstrate less CBP and more PSMU and depression. Age is another important control
variable concerning CBP and PSMU. Several studies have shown that younger emerging
adults and older adolescent students are more prone to depressive moods (Bayram and Bilgel
2008; Hankin et al. 2015), and therefore they may experience problematic online behaviors in
to cope with the maladaptive depression. Furthermore, it has been suggested that depressive
feelings and problematic behaviors may peak around the last years of high school (Bayram and
Bilgel 2008; Hankin et al. 2015). Based on previous studies (Andreassen et al. 2017;
Ševčíková and Šmahel 2009), it is hypothesized that younger emerging adults and older
adolescent students will be more problematic social media users and cyberbullying
perpetrators.

Self-Esteem and Depression
Individuals’ PSMU, which is arguably a Bpure^ form of Internet addiction or sub-type of
Internet addiction because there is no offline equivalent (Kuss and Griffiths 2011, 2017), have
similar symptoms to the deprivation symptoms of substance abuse. For instance, in a study
carried out by Woods and Scott (2016) with Scottish adolescents, it was found that the
teenagers emotionally invested too much in social media during night and day, had low sleep
quality, low self-esteem, high anxiety, and high depression levels. This may mean that if
adolescents are not connected to social media, they may feel isolated and stressed, and may
lead to increased anxiety and depression (Woods and Scott 2016). These symptoms can
arguably be considered as indicators of deprivation. Various studies have shown that those
operationally defined as addicted to Internet activities have low levels of self-esteem (Chang
et al. 2015; Perrella and Caviglia 2017), and that positive or negative feedback to their online
posts can affect their levels of self-esteem (Valkenburg et al. 2006). Individuals use social
media platforms for many reasons, including (among others) seeking social support, appeasing
their emotions, and coping with depressed psychological status. However, sometimes social
media platforms have the opposite effects than to what is desired. For example, depressed
individuals with low self-esteem share posts that reflect their negative psychological status to
receive support from others, and if this behavior does not result in receiving the desirable
reactions they may feel worse (Forest and Wood 2012). The use of social media as a means to
increase self-esteem may, on the contrary, cause their self-esteem to decrease due to CBP
(Patchin and Hinduja 2010; Radovic et al. 2015).
In sum, depression—which is strongly related to self-esteem (Orth et al. 2008)—is an
important construct that affects life satisfaction and psychological wellbeing, as well as
influencing online behaviors among adolescents and young adults. Previous studies have
demonstrated that PSMU and CBP are positively related to depression (Campbell et al.
2013; Chang et al. 2015; Fan et al. 2016; Jung et al. 2014; Kırcaburun 2016). Based on these
studies, it is hypothesized that depression will positively predict CBP and PSMU. According
to PBT, low self-esteem is among the personality risk factors that may lead to development of
problem behaviors (Jessor 1991). Moreover, previous studies suggest that students with low
self-esteem demonstrate more PSMU and CBP (Andreassen et al. 2017; Fan et al. 2016).
Therefore, it is hypothesized that self-esteem will be negatively associated with CBP and
PSMU. Moreover, moving from the vulnerability model indicating that self-esteem is a strong
predictor to onset and maintenance of depression (Orth et al. 2008), it is hypothesized that
depression will mediate the association of self-esteem with PSMU and CBP.
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Social Connectedness and Belongingness
Many Internet behaviors are social behaviors. Research has shown that factors such as
cohesive family environment and caring adults—which are considered among the social and
perceived environmental dimensions of the PBT (Jessor 1991)—decrease the engagement in
problem behaviors (e.g., O’Connor et al. 2016). Some of the social needs that cannot be met in
everyday life such as social connectedness (SC) and general belonging (GB) can be met in the
virtual environment via social media platforms, and this may affect the frequency of social
media use. SC was defined by Lee and Robbins (1995) as a sense of belonging that individuals
feel towards their peers and society they live in and is derived from one’s relationship
experiences with one’s surroundings. GB was defined by Hagerty et al. (1992) as Bthe
experience of personal involvement in a system or environment so that persons feel themselves
to be an integral part of that system or environment^ (p. 173). SC and GB are considered as
some of the most important social needs for individuals to build up and maintain relationships
(e.g., Hagerty et al. 1996; Lee and Robbins 1995). Previous studies found that individuals who
grow up with the feeling of low SC become outsiders and disconnected from society (Lee and
Robbins 2000). Such individuals are also likely to have low self-esteem, build unsatisfactory
relationships, and lack social identity (Lee and Robbins 1998). SC, which is negatively
associated with loneliness, social discomfort, social distress, and depression (Lee et al.
2001), plays a vital role on adolescents’ lives and psychosocial development. Individuals,
particularly during adolescence, need and search to connect to their peers and loved ones (Wu
et al. 2016). Students with higher SC report more subjective wellbeing (Jose et al. 2012) and
maintain a healthier development. Moreover, lower GB is related to many negative factors that
are related to psychological wellbeing of students, such as lower SC, happiness, and life
satisfaction, as well as higher loneliness, depression, avoidant and ambivalent attachment
styles, neuroticism, and introversion (Malone et al. 2012).
Being online in social media platforms, which is perceived as a type of socialization, can
provide individuals with the feeling of belonging (Yıldırım 2014). Individuals’ impetus to seek
out long-term satisfying relationships can be a motivation for their emotions, thoughts, and
behaviors. Because short-term relationships do not satisfy human beings in the long run,
individuals seek out relationships that meet their need of belonging (Baumeister and Leary
1995). Individuals, who have the need to live in a community, may also satisfy their need for a
safe and predictable community environment via social media sites (Griffiths et al. 2014). In
other words, in case of individuals who have few social connections in their real life, the
Internet is the place where they can coexist with other people and restore their damaged social
self (Eroğlu 2016). Meeting new people via social media and building new friendships make
individuals feel less lonely and more supported (Shaw and Gant 2002).
Online relationships are often regarded as closer, more secure, and less intimidating than
real-life friendships, and they can reduce the perceived loneliness in the lives of the addicts
(Young 1998). Kim et al. (2013) reported that problematic Internet use was three times more
prevalent among students at the end of an 18-month period compared to their first days at
university, and that this increase was due to psychosocial factors such as depression and life
dissatisfaction. In other words, an individual typically becomes a problematic social media
user in order to cope with the real-life problems. However, Ellison et al. (2007) demonstrated
that the friendships created via social media platforms are not close friendships. There are also
studies showing that social media use predicts perceived social support and happiness in a
negative way (Çolak and Doğan 2016; Moody 2001; Sum et al. 2008), although there are
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some studies suggesting that individuals use social media platforms to meet their social
support needs (Amichai-Hamburger and Ben-Artzi 2003). The present study used the separate
constructs of social connectedness and general belongingness with two different samples (i)
because the social connectedness assessment tool that was used in the study was developed in
order to assess adolescents’ levels of social connectedness while general belongingness scale
was developed for individuals that are aged 18 years and above, and (ii) despite the fact that
they appear to be different concepts, social connectedness and general belongingness overlap
and are very strongly correlated (Malone et al. 2012). Thus, the present study investigated the
variation of these concepts’ relationships among two different samples by offering two
separate complex models.

The Present Studies
The present study offered a complex mediaton model with the variables that were previously
shown to be related. This was in order to bring a more detailed explanation concerning the
effects of these variables, and to include some variables that have not previously been
empirically shown to be associated. Several hypotheses were constructed from the aforementioned studies. Based on recent previous studies (Andreassen et al. 2017; Kırcaburun and
Tosuntaş 2017), it is hypothesized that females will demonstrate less CBP and more PSMU.
Based on previous studies (Andreassen et al. 2017; Ševčíková and Šmahel 2009), it is also
hypothesized that younger students will be more problematic social media users and
cyberbullying perpetrators. Based on PBT and existing literature, it is hypothesized that
depression and low self-esteem will be positively associated with CBP and PSMU, and
depression will mediate the association of self-esteem with PSMU and CBP. Utilizing PBT
(Jessor 1991) and previous studies associating loneliness with PSMU (Griffiths et al. 2014), it
is hypothesized that students with lower sense of SC and GB will report higher PSMU and
CBP. Moreover, since decreased feelings of SC and GB have been reported to increase
depressive symptoms (Lee et al. 2001; Malone et al. 2012), it is hypothesized that depression
will mediate the effect of SC and GB on CBP and PSMU (see Fig. 1).

Fig. 1 Hypothesized model
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Method (Study 1): Relationships between CBP, PSMU, SC, Depression,
and Self-Esteem
The goal of study 1 was to examine the relationships between CBP, PSMU, SC, depression,
and self-esteem among high school students using a structural equation model (see Fig. 1 for
the hypothesized model).

Participants
A total of 1143 students participated in study 1. In the first step, 339 high school and university
students (29% female; Mage = 17.96 years, SD = 2.46) were used for adaptation of the
Cyberbullying Offending Scale (CBOS) and the Short Depression-Happiness Scale (SDHS)
into Turkish. In the second step, a convenience sample of 804 students aged between 14 and
21 years from five different high schools (48% female; Mage = 16.20 years, SD = 1.03), filled
out the questionnaires. Researchers gathered the data by visiting each school, giving the
necessary information, and handing out the questionnaires to students. Students participated
in the study voluntarily and anonymously.

Measures
Cyberbullying Offending Scale (CBOS) The CBOS assesses the level of different types
of cyberbullying perpetration behaviors, comprising nine items (e.g., BI spread rumors about
someone online^) on a five-point Likert scale from Bnever^ to Bseveral times.^ It was
developed by Patchin and Hinduja (2015) and adapted to Turkish by the researchers. After
introducing the error covariances in the model, suggested by the modification indices,
confirmatory factor analysis (CFA) of CBOS generated acceptable fit values for the unidimensional factor structure (χ2/df = 2.86, RMSEA = 0.07 (CI 90% (0.05, 0.10)), SRMR = 0.03,
CFI = 0.98, NFI = 0.97, GFI = 0.96, IFI = 0.98). The Cronbach’s alpha in the Turkish validation of the scale was 0.89. Analyses indicated that Turkish form of the CBOS was valid and

Fig. 2 Final model of the significant path coefficients of study 1. For clarity, the correlations between the four
independent variables have not been depicted in the figure
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reliable for assessing high school and university students’ cyberbullying perpetration levels.
Cronbach’s alpha of the scale in study 1 was 0.87.

Social Media Use Questionnaire (SMUQ) The SMUQ scale assesses problematic and
excessive use of social media, comprising nine items (e.g., BI feel anxious, when I am not able
to check my social network account^) on a five-point Likert scale from Bnever^ to Balways,^
with two factors which are withdrawal and compulsion. It was developed by Xanidis and
Brignell (2016) and adapted to Turkish in a previous study (Kircaburun et al. 2018). The
Cronbach’s alpha for the total scale in validation of the Turkish form was 0.90. In study 1,
Cronbach’s alpha of the total scale was 0.83.
Social Connectedness Scale (SCS) The SCS assesses feeling of belonging among adolescents aged between 14 and 18 years (Lee and Robbins 1995). It comprises eight items (e.g., BI
do not feel that I participate with anyone or any group^) on a six-point Likert scale ranging
from Babsolutely disagree^ to Babsolutely agree.^ It was adapted to Turkish by Duru (2007).
Reported Cronbach’s alpha for the original Turkish validation was 0.90, and in the present
study it was 0.89.
Short Depression-Happiness Scale (SDHS) The original SDHS was developed by Joseph
et al. (2004). CFA was used to test the proposed one-factor structure of the scale on the Turkish
sample. However, the analysis provided poor fit indices. Therefore, exploratory factor analysis
(EFA) was carried out. According to the EFA, the Turkish form of the scale comprised of two
sub-scales, depression and happiness, with three items each, on a four-point Likert scale from
Bnever^ to Boften.^ Item factor loadings were 0.79, 0.80, and 0.84 for the depression sub-scale
and 0.85, 0.87, and 0.89 for the happiness sub-scale. Total variance explained by the total scale
was 70.71%. CFA confirmed the two dimensional structure with a good fit (χ2/df = 1.65,
RMSEA = 0.04 (CI 90% (0.00, 0.08)), SRMR = 0.05, CFI = 0.99, NFI = 0.98, GFI = 0.99,
IFI = 0.99). For the present study, only the depression sub-scale (e.g., BI felt that life was
meaningless^) was used to assess depression levels among participants. Cronbach’s alpha
found in study 1 for the depression sub-scale was 0.75.
Single-Item Self-Esteem Scale (SISE) The SISE comprises one item (BI have a high selfesteem^) on a seven-point Likert scale from Babsolutely incorrect^ to Babsolutely correct.^ It
was developed by Robins et al. (2001). Given the SISE only has one item, the Cronbach’s
alpha coefficient of the scale cannot be calculated. However, the original study reported that
the SISE had strong convergent validity with Rosenberg’s Self-Esteem Scale (Rosenberg
1965) and it has been used by many researchers around the world in order to assess selfesteem levels of participants.

Statistical Analysis
In order to show the relationships between variables descriptive, Pearson correlations and path
analyses were conducted via using the SPSS 23.0 and AMOS 23.0 software applications.
Normality assumptions were checked by examining the skewness and kurtosis values of the
variables. Since skewness values were smaller than |3| and kurtosis values were smaller than
|10| (Kline 2004), normal distribution was accepted. In the path analysis, the maximum
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likelihood estimation method was used. Furthermore, goodness of fit indices designated by Hu
and Bentler (1999) were utilized. Consequently, thresholds for good and acceptable fit values
are as follows: Root Mean Square Residuals (RMSEA) < 0.05 is good, Standardized Root
Mean Square Residuals (SRMR) < 0.05 is good, Goodness of Fit Index (GFI) > 0.95 is good,
Comparative Fit Index (CFI) > 0.95 is good, Normed Fit Index (NFI) > 0.95 is good, and
Incremental Fit Index (IFI) > 0.95 is good; also RMSEA < 0.08 is acceptable, SRMR < 0.08 is
acceptable, GFI > 0.90 is acceptable, CFI > 0.90 is acceptable, NFI > 0.90 is acceptable, and
IFI > 0.90 is acceptable. Path analyses were carried out via using bootstrapping method with
95% bias-corrected confidence intervals and 5000 bootstrapped samples.

Results
Descriptive statistics and bivariate correlations of all study variables are presented in Table 1.
CBP was moderately correlated with PSMU (r = 0.33, p < 0.001) and weakly with depression
(r = 0.19, p < 0.001), self-esteem (r = − 0.19, p < 0.001), and SC (r = − 0.17, p < 0.001). PSMU
was moderately correlated with depression (r = 0.37, p < 0.001) and weakly with SC (r = −
0.20, p < 0.001) and self-esteem (r = − 0.15, p < 0.001). Finally, depression was moderately
correlated with SC (r = − 0.39, p < 0.001) and self-esteem (r = − 0.27, p < 0.001).
In order to demonstrate the significant direct and indirect relationships between variables,
path analysis was applied. Path analysis showed that PSMU (r = 0.30, p < 0.001; 95% CI
(0.27, 0.39)), self-esteem (r = − 0.15, p < 0.001; 95% CI (− 0.23, − 0.06)), and gender (r =
0.21, p < 0.001; 95% CI (0.15, 0.27)) were directly related to CBP. SC (r = − 0.04, p < 0.001;
95% CI (− 0.05, − 0.03)) and self-esteem (r = − 0.02, p < 0.001; 95% CI (− 0.03, − 0.01)) were
indirectly related to CBP through depression and PSMU while depression (r = 0.10, p < 0.001;
95% CI (0.07, 0.13)) was indirectly related to CBP via PSMU. Moreover, depression (r = 0.32,
p < 0.001; 95% CI (.24, 0.39)) and gender (r = − 0.07, p < 0.001; 95% CI (− 0.13, − 0.01))
were directly related to PSMU, while SC (r = − 0.10, p < 0.001; 95% CI (− 0.14, − 0.08)) and
self-esteem (r = − 0.04, p < 0.001; 95% CI (− 0.07, − 0.03)) were indirectly related to PSMU
via depression. While depression mediated the relationships of self-esteem (fully) and SC
(fully) with PSMU, PSMU mediated the association of depression (fully) with CBP. Standardized estimates of total, direct, and indirect effects on PSMU and mediator variables and
Table 1 Descriptive statistics and Pearson correlation coefficients of the variables in study 1

1. CBP
2. PSMU
3. SC
4. Depression
5. Self-Esteem
6. Gender
7. Age
α
Min
Max
M
SD

1

2

3

4

5

6

7

–
0.33***
− 0.17***
0.19***
− 0.19***
0.13***
0.03
0.87
0
36
3.96
6.30

–
− 0.20***
0.37***
− 0.15***
− 0.14***
0.08*
0.83
0
36
14.35
7.76

–
− 0.39***
0.30***
0.06
− 0.08*
0.89
8
48
38.63
9.00

–
− 0.27***
− 0.19***
0.17***
0.75
0
9
3.75
2.74

–
0.17***
− 0.02
–
1
7
5.89
1.55

–
0.02
–
1
2
1.52
0.50

–
–
14
21
16.20
1.03

CBP cyberbullying perpetration, PSMU problematic social media use, SC social connectedness, Gender 1 female
*p < 0.05; **p < 0.01; ***p < 0.001
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cyberbullying perpetration and mediator variables, respectively, are summarized in Table 2.
The model predicted 22% of the depression, 14% of the PSMU, and 18% of the CBP (Fig. 2).

Method (Study 2): Relationships between CBP, PSMU, GB, Depression,
and Self-Esteem
The goal of study 2 was to examine the relationships between PSMU, CBP, GB, depression,
and self-esteem among university students using a structural equation model (see Fig. 1 for the
hypothesized model).

Participants
In study 2, a convenience sample of 760 students from a state university, aged between 18 and
40 years (60% female; Mage = 21.48 years, SD = 3.73), filled out the questionnaires voluntarily
and anonymously. Researchers gathered the data by visiting each class, giving the necessary
information and handing out the questionnaires to students.

Measures
The same measures used in study 1 were also used in study 2 apart from the addition of the
General Belongingness Scale (GBS) instead of the Social Connectedness Scale (SCS). The
GBS assesses feeling of belonging levels of university students, comprising 12 items (e.g. BI
feel connected with others.^) on a seven-point Likert from Babsolutely disagree^ to Babsolutely
agree.^ It was developed by Malone et al. (2012) and adapted into Turkish by Duru (2015) and
reported optimal validity and reliability. In the present study, the scale showed high internal
Table 2 Standardized estimates of total, direct, and indirect effects on PSMU and mediator variables and
cyberbullying perpetration and mediator variables, respectively, in study 1

SC➔PSMU (total effect)
SC➔PSMU (direct effect)
SC➔depression ➔ PSMU (indirect effect)
Self-esteem➔PSMU (total effect)
Self-esteem ➔PSMU (direct effect)
Self-esteem ➔depression ➔ PSMU (indirect effect)
SC➔CBP (total effect)
SC➔CBP (direct effect)
SC➔CBP (total indirect effect)
SC➔depression➔CBP
SC➔PSMU➔CBP
SC➔depression➔PSMU➔CBP
Self-esteem➔CBP (total effect)
Self-esteem ➔CBP (direct effect)
Self-esteem ➔CBP (total indirect effect)
Self-esteem➔depression➔CBP
Self-esteem ➔PSMU➔CBP
Self-esteem ➔depression➔PSMU➔CBP

Effect

% explained of total effect

− 0.16
− 0.06
− 0.10
− 0.08
− 0.04
− 0.04
− 0.13
− 0.06
− 0.07
− 0.02
− 0.02
− 0.03
− 0.18
− 0.15
− 0.03
− 0.01
− 0.01
− 0.01

–
37%
63%
–
50%
50%
–
46%
54%
15%
15%
24%
–
83%
17%
5%
6%
6%

S.E. standard error, SC social connectedness, PSMU problematic social media use, CBP cyberbullying
perpetration
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Fig. 3 Final model of the significant path coefficients of study 2. For clarity, the correlations between the four
independent variables have not been depicted in the figure

consistency with a Cronbach’s alpha of 0.88. The Cronbach alphas for the scales in study 2
were 0.83 (CBOS), 0.85 (SMUQ), and 0.77 for the depression sub-scale of the SDHS.

Procedure and Statistical Analysis
Information regarding the procedure and statistical analysis in study 2 was the same as study 1.

Results
According to Pearson’s correlation analysis (Table 3), CBP was weakly correlated with gender
(r = 0.20, p < 0.001), GB (r = − 0.18, p < 0.001), PSMU (r = 0.13, p < 0.001), depression (r =
0.11, p < 0.01), age (r = − 0.09, p < 0.05), and self-esteem (r = − 0.09, p < 0.05). Moreover,
PSMU was weakly correlated with depression (r = 0.22, p < 0.001), gender (r = − 0.15,
Table 3 Descriptive statistics and Pearson correlation coefficients of the variables in study 2

1. CBP
2 PSMU
3 GB
4. Depression
5. Self-Esteem
6. Gender
7. Age
α
Min
Max
M
SD

1

2

3

4

5

6

7

–
0.13***
−0.18***
0.11**
− 0.09*
0.20***
− 0.09*
0.83
0
31
3.01
5.08

–
− 0.10**
0.22***
− 0.11**
− 0.15***
− 0.13***
0.85
0
35
14.61
7.37

–
− 0.35***
0.41***
− 0.14***
− 0.12**
0.88
13
84
70.05
12.17

–
− 0.26***
0.01
0.14***
0.77
0
9
4.33
2.66

–
− 0.00
− 0.13***
–
1
7
6.00
1.29

–
− 0.08*
–
1
2
1.40
0.49

–
18
40
21.48
3.73

CBP cyberbullying perpetration, PSMU problematic social media use, GB general belongingness, Gender 1
female
*p < 0.05; **p < 0.01; ***p < 0.001
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p < 0.001), age (r = − 0.13, p < 0.001), GB (r = − 0.10, p < 0.001), and self-esteem (r = − 0.11,
p < 0.01). Finally, depression was moderately correlated with GB (r = − 0.35, p < 0.001) and
self-esteem (r = − 0.26, p < 0.001).
In order to show the significant direct and indirect relationships between variables, path
analysis was applied. Path analysis showed that gender (r = 0.20, p < 0.001; 95% CI (0.12,
0.27)), age (r = − 0.08, p < 0.001; 95% CI (− 0.13, − 0.03)), GB (r = − 0.10, p < 0.05; 95% CI
(− 0.19, − 0.00)), and PSMU (r = 0.12, p < 0.01; 95% CI (0.04, 0.20)) were directly related to
CBP. Depression (r = 0.02, p < 0.01; 95% CI (0.01, 0.04)) and GB (r = − 0.03, p < 0.01; 95%
CI (− 0.06, − 0.01)) were indirectly related to CBP via PSMU. Moreover, gender (r = − 0.17,
p < 0.001; 95% CI (− 0.24, − 0.11)), age (r = − 0.09, p < 0.01; 95% CI (− 0.15, − 0.02)), GB
(r = − 0.13, p < 0.001; 95% CI (− 0.20, − 0.05)), and depression (r = 0.17, p < 0.001; 95% CI
(0.09, − 0.24)) were directly related to PSMU, while GB (r = − 0.05, p < 0.001; 95% CI (−
0.08, − 0.03)) and self-esteem (r = − 0.02, p < 0.001; 95% CI (− 0.04, − 0.01)) were indirectly
related to PSMU via depression. While depression mediated the relationships of self-esteem
(fully) and GB (partially) with PSMU, PSMU mediated the associations of GB (partially) and
depression (fully) with CBP. Standardized estimates of total, direct, and indirect effects on
PSMU and mediator variables and cyberbullying perpetration and mediator variables, respectively, are summarized in Table 4. The model predicted 14% of the depression, 10% of the
PSMU, and 9% of the CBP (Fig. 3).

Discussion
The present study used the problem behavior theory (PBT) framework to examine among high
school and university students how cyberbullying perpetration (CBP) and problematic social
media use (PSMU) are associated with each other and to gender, age, depression, self-esteem,
Table 4 Standardized estimates of total, direct, and indirect effects on cyberbullying perpetration and mediator
variables in study 2

GB➔PSMU (total effect)
GB ➔PSMU (direct effect)
GB ➔depression ➔ PSMU (indirect effect)
Self-esteem➔PSMU (total effect)
Self-esteem ➔PSMU (direct effect)
Self-esteem ➔depression ➔ PSMU (indirect effect)
GB➔CBP (total effect)
GB ➔CBP (direct effect)
GB ➔CBP (total indirect effect)
GB ➔depression➔CBP
GB ➔PSMU➔CBP
GB ➔depression➔PSMU➔CBP
Self-esteem➔CBP (total effect)
Self-esteem ➔CBP (direct effect)
Self-esteem ➔CBP (total indirect effect)
Self-esteem➔depression➔CBP
Self-esteem ➔PSMU➔CBP
Self-esteem ➔depression➔PSMU➔CBP

Effect

% explained of total effect

− 0.17
− 0.13
− 0.05
− 0.03
− 0.01
− 0.02
− 0.13
− 0.10
− 0.03
− 0.01
− 0.01
− 0.01
− 0.03
− 0.02
− 0.01
− 0.00
− 0.00
− 0.01

–
76%
24%
–
21%
79%
–
77%
23%
8%
9%
6%
–
67%
33%
3%
12%
18%

S.E. standard error, GB general belongingness, PSMU Problematic Social Media Use, CBP cyberbullying
perpetration
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self connectedness (SC), and general belongingness (GB). According to model results, which
were partially in line with the PBT, PSMU was (i) directly related to being female, being
younger (only among university students sample), GB, and depression, and (ii) indirectly to
self-esteem, SC, and GB via depression. Furthermore, CBP was (i) directly related to being
male, being younger, GB, and PSMU, and (ii) indirectly to being male, being younger, GB,
and depression via PSMU. Nevertheless, it should be emphasized that the majority of these
associations, although significant, were relatively weak. Therefore, other factors—not included
in the present study—are likely to play an important role in PSMU and CBP and need to be
investigated in future studies.
As expected, adolescents and young adults who demonstrated higher PSMU also showed
higher CBP. This finding concurs with previous studies reporting that online problem behaviors such as problematic and addictive use of Internet and CBP are related (e.g., Casas et al.
2013; Eksi 2012; Gámez-Guadix et al. 2016; Kırcaburun and Baştug 2016) and is also
consistent with PBT (Jessor 1991). When all these studies are considered together, there is
supporting evidence that PBT is able to explain the risky online and offline behaviors of
students. This finding is important because it presents evidence that lowering PSMU may be
used as an intervention method in order to prevent students from engaging in CBP. Although
the results of the present study suggests that university students’ problem online behaviors may
be explained by the PBT, it should also be emphasized that, as expected, adolescent students’
CBP was related more strongly with their PSMU when compared to university students.
However, this may be due to the fact that PBT was originally proposed for adolescents.
Regarding gender, and as hypothesized, female students had more PSMU and less CBP in
both samples. These results are consistent with previous studies (e.g., Andreassen et al. 2017;
Festl and Quandt 2013; Kırcaburun and Tosuntaş 2017; Kokkinos et al. 2014; Slonje et al.
2012). Andreassen et al. (2013) reported that females demonstrated higher addictive behaviors
among activities including social interactions. Randler et al. (2016) reported that females were
more addicted to smartphones than males. Social media platforms, which facilitate social
interactions, acquaintances and friendships, are easily accessible via smartphones. On the other
hand, male students were more likely to be cyberbullying perpetrators, which may be
explained by the fact that they are also more likely to be cyberbullying victims (Kokkinos
et al. 2014). Cyberbullying victimization has been reported to be one of the strong predictors of
CBP both directly and indirectly via anger (Ak et al. 2015). Moreover, Finigan-Carr et al.
(2016) suggest that there are significant gender differences in types of aggressive behaviors,
and that male gender is more strongly associated with aggressive and violent behaviors
compared to females.
Partially in line with the hypothesis, age was negatively related to PSMU and CBP among
university students but was not significant among adolescent high school students. These
findings are in line with some studies (Andreassen et al. 2017; Cho and Yoo 2017) but
contradict the findings of others (Hinduja and Patchin 2014). The inconsistent results may
perhaps be explained by the age range of the samples used in the two studies. For instance, the
high school sample was aged between 14 and 21 years, whereas the university students’ ages
ranged from 18 to 40 years.
The hypothesis regarding depression was partially supported. The strongest direct predictor
of PSMU was depression and it was more strongly related to PSMU among high school
students. This result is in line with the study of Shensa et al. (2017) which indicated that
PSMU is strongly associated with increased depressive symptoms. Adolescence is a psychologically more fragile period for individuals in which depression is more commonly seen
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among students (Riglin et al. 2016) and is more positively associated with antisocial behaviors
(Choi et al. 2016). Students with higher depression may be trying to cope with their vulnerable
and volatile psychological states by logging online and by spending excessive time engaged in
social media use. Moreover, the present study demonstrates for the first time that the
association between depression and CBP was fully mediated by PSMU among both adolescents and young adults. Higher depression levels among students were associated with higher
PSMU, and higher PSMU was related to higher CBP. Additionally, the present study contributes to further understanding of the relationships between self-esteem, SC, and GB with
PSMU. Students with lower sense of social connectedness, belongingness, and self-esteem
had higher levels of depression, which in turn, was related to higher PSMU. This result is
consistent with the PBT framework of the study, which suggests that students’ problem
behaviors are dependent on many interrelated risk and protective factors such as individuals’
personality, other psychological factors, and interactions with their social environments (Jessor
1991).
Finally, and partially in line with the hypothesis, SC was indirectly related to PSMU and
CBP via depression. Furthermore, GB was found to be a significant direct and indirect
predictor of both PSMU and CBP. Among young adults, students who were feeling more
rejected by and isolated from their surroundings used social media more excessively and
perpetrated more cyberbullying. However, adolescent students who were feeling less socially
connected to their surroundings had higher levels of depression, which in turn were related to
increased PSMU and CBP. According to PBT, students who have healthy and positive social
relationships with their schools, families, and environmental surroundings are expected
to develop and maintain fewer problematic and risky behaviors (Jessor 1991). This
may also be interpreted by the negative strong correlation of GB with loneliness
(Malone et al. 2012), in which higher loneliness is also reported to be positively
related to PSMU (Griffiths et al. 2014). Students who feel socially isolated may spend
excessive time on social media in order to compensate their need for socializing and
feeling connected (Ahn and Shin 2013) and demonstrate antisocial online behaviors if
they also felt rejected in online contexts.
The present study has several limitations. First, the data were collected by using self-report
questionnaires. In future studies, mixed methods should be used for deeper understanding on
the relationships of the variables. Second, since the nature of the study was cross-sectional,
causal assumptions from the results cannot be concluded. Third, due to convenience sampling,
results of this study represent only the sample of the study; therefore, more representative age
and ethnic groups should be targeted in future studies for broader generalization of the
findings. Finally, the majority of these associations, although significant, were relatively weak.
Therefore, other factors—not included in the present study—may also play an important role
in PSMU and CBP. Despite its limitations, the present study posited important new associations in understanding problematic and risky online behaviors among adolescents and
young adults. In sum, the present research indicates that, consistent with PBT,
students’ problematic social media use is positively associated with their cyberbullying
perpetration behaviors. PSMU is indirectly associated with lower social connectedness
and self-esteem and directly with belongingness, depression, and being female. Furthermore, CBP is (i) indirectly associated with social connectedness, belongingness,
and depression and (ii) directly with being male, belongingness, and lower selfesteem. Overall, the study highlights the important influence of depression on problematic
online behaviors among students.
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