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Abundant evidence has demonstrated that cumulative family risk is associated with
cyberbullying. However, few studies to date have investigated how cumulative family
risk links to cyberbullying. To fill in these gaps, the present study examined the mediating
role of school connectedness and cyber victimization in the relation between cumulative
family risk and cyberbullying. A sample of 1,804 Chinese adolescents was recruited
to complete measures of cumulative family risk, cyberbullying, school connectedness,
cyber victimization, and demographic variables through convenience sampling. There
were 813 boys and 991 girls, aged from 13 to 18, with an average age of 16 years (SD =
1.71). Correlational analyses and SPSS macro PROCESS (Model 6) were used for major
data analysis. Results indicated that cumulative family risk was positively associated
with cyberbullying, and this link could be mediated by school connectedness and cyber
victimization. The present study identifies the potential underlying mechanism by which
cumulative family risk is associated with adolescent cyberbullying, which has important
implications for theory and prevention.
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INTRODUCTION

The popularization and development of information technology have created new ways for
teenagers to communicate and interact. However, at the same time, it has also led to many practical
issues that have spread to the network environment. Offline attacks, for example, extend to the
network and turn into cyberbullying (1). Cyberbullying refers to the deliberate and repeated misuse
of communication technology by an individual or group to threaten or harm others (2). And it has
many manifestations, such as online harassment, cyber threats, online defamation, cyber ostracism,
etc. (3, 4). However, because of the concealment of the network, the harm of cyberbullying is
easily underestimated. In fact, a large number of empirical studies reveal that cyberbullying has
become a common problem behavior among teenagers in China (5-7). On the one hand, the
peak of the incidence of cyberbullying is mainly concentrated in adolescence (8). On the other
hand, the incidence of cyberbullying is rising day by day. Studies have discovered that 88.72%
of teenagers who use the Internet have experienced cyberbullying in China in the past year (9).
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Cyberbullying, as a negative form of interpersonal interaction,
will harm the cognitive, emotional, and behavioral development
of all those involved (perpetrators and victims) (10, 11).
Individuals who have been exposed to cyberbullying for a
long time may have negative outcomes such as anxiety,
depression, sleep difficulties, social impairments, declining
academic achievement, absenteeism, and dropping out of school,
and more serious individuals may even hurt themselves or
others (5, 12-16). For teenagers who carry out bullying, their
life satisfaction and academic achievement are lower than those
of ordinary teenagers. They are also accompanied by a high
level of internalization issues such as depression, anxiety, and
loneliness, as well as externalization issues such as smoking,
alcohol abuse, and substance misuse (11, 17). Therefore, it is
critical to investigate the effective predictors and mechanisms of
adolescent cyberbullying.

The Association Between Cumulative
Family Risk and Cyberbullying

There are a variety of reasons why teenagers resort to
cyberbullying, and social ecology has been shown to be an
effective conceptual framework for understanding traditional
bullying (18). Ecological systems theory indicates that
individuals’ development is affected by many behavioral
systems, among which family and school are micro-systems
closely related to individuals (19). Families are an important
social environment for adolescent. An important feature of this
complex social background is the accumulation of potential
family risk factors, which may lead to adaptation problems
in adolescents.

Risk is considered to be a situation faced by adolescents in
a complex social environment that increases the possibility of
individual problems in physical and psychological development
(20). Family risk refers to the various risk factors faced by
individuals in the family system (19). A large number of
studies have demonstrated that a single family risk factor can
predict adolescent problem behavior. For example, adolescents
with lower family economic status have a higher incidence
of internalization and externalization problems (21). Frequent
parental conflict in the family is an important variable
leading to adolescent aggressive behavior (22). Adolescents with
poor parent-child relationships are more likely to experience
cyberbullying (23). However, in real life, people often have to
face a series of risk factors rather than an isolated adverse
environment (24).

According to the cumulative risk model, the adverse factors
in the environment do not affect adolescents alone but
endanger the physical and mental development of adolescents
in a superimposed way (25). Previous empirical studies have
discovered that cumulative risk factors are positively correlated
with Internet addiction and suicide in adolescents (26-29).
Therefore, we select five risk factors as cumulative family risk
indicators: family economic status, parental relationship, parent-
child relationship, family structure, and parental educational
level. And we propose that cumulative family risk may be
positively associated with cyberbullying (Hypothesis 1).

School Connectedness as a Mediator

As one of the important variables in the ecological microsystem,
school connectedness is defined as “students’ perceptions that
adults care about their learning and about them as individuals”
(30). Many studies have shown that single family risk factors
(such as parent-child relationship, parental educational level)
are negatively correlated with adolescent school connectedness
(31). Adolescents affected by family risks are prone to problem
behaviors such as aggression, unsociability, and poor social
skills, which will affect them to establish good interpersonal
relationships with teachers and classmates at school (32).
A recent empirical study also found that poor children
exposed to cumulative family risk tend to show lower school
connectedness (33).

On the other hand, some research has indicated that
adolescents with higher school connectedness tend to show less
cyberbullying (10). Social control theory also reveal that students
with higher school connectedness will actively internalize the
school’s goals, expectations, and values to reduce problem
behavior (34). That means cumulative family risk can lead
to problem behavior (such as cyberbullying) by weakening
their school connectedness among adolescents. For example,
Li and her colleagues revealed that parent-child attachment
can indirectly affect adolescent aggressive behavior through
school connectedness (35). Therefore, we hypothesize that school
connectedness may act as a mediator in linking cumulative family

risk to cyberbullying (Hypothesis 2).

Cyber Victimization as a Mediator

Many researchers have found that individuals who have suffered
cyberbullying are more likely to become cyber bullies (5, 36).
Xiao and Wong (36) indicated that 60% of the cyber bullies
in their study had experienced the same cyberbullying, and
they deemed that cyber victimization can significantly influence
cyberbullying. According to the general strain theory, after
experiencing stressful events, negative emotions (such as anger,
anxiety, depression, and fear) can prompt individuals to adopt
negative coping styles (37). The negative emotions caused by
cyber victimization, such as depression (16), may promote
individuals to adopt non-adaptive or pathological coping styles,
such as cyberbullying. Some studies have also indicated that early
cyber victimization can significantly predict later cyberbullying
(6, 38).

On the other hand, the cyberbullying model indicate that
perceived parental support is an important factor affecting
adolescent cyber victimization, and cyber victimization is closely
related to family risk factors (39). Related studies have also
found that the negative experiences of cyber victims (such as
various family risk factors) are the main source of their stress
(40, 41). A warm parenting style can negatively predict adolescent
cyber victimization (39). That means adolescents affected by
cumulative family risk may suffer more cyber victimization,
which in turn leads to more cyberbullying. Therefore, we
hypothesize that cyber victimization may act as a mediator in
linking cumulative family risk to cyberbullying (Hypothesis 3).
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The Chain Mediating Effect of School

Connectedness and Cyber Victimization

In recent years, research on the relationship between school
connectedness and cyberbullying has been increasing. Previous
studies have shown that students with higher levels of school
connectedness tend to have lower levels of peer victimization
(42). Specifically, adolescents who have a close relationship with
school generally have a positive interpersonal relationship and
get more attention and support from their teachers and students,
which reduces the possibility of being bullied (43). Thus, it is
reasonable to speculate that Chinese adolescents with high school
connectedness are less likely to suffer from cyberbullying. A
meta-analysis also reveals that adolescent school connectedness is
negatively associated with cyber victimization (44). Therefore, we
hypothesize that school connectedness and cyber victimization
paly a chain mediating role between cumulative family risk and
cyberbullying (Hypothesis 4).

The Present Study

Although it has been suggested that school connectedness and
cyber victimization are related to cumulative family risk and
cyberbullying, it remains unclear how school connectedness and
cyber victimization influence this relationship. This is the first
study, to our knowledge, that takes both the mediating effects of
school connectedness and cyber victimization into consideration.
This research will contribute to a better understanding of the
mechanisms that link cumulative family risk and cyberbullying,
as well as to the advancement of ecological systems theory,
social control theory, and general strain theory in the field
of cyberbullying.

In summary, the present study tested the mediating effects
of school connectedness and cyber victimization on the
relationship between cumulative family risk and cyberbullying
by using a sample of Chinese adolescents. Based on previous
empirical research, ecological systems theory, social control
theory, and general strain theory, we proposed four hypotheses:
(1) cumulative family risk may be positively associated with
cyberbullying; (2) school connectedness may act as a mediator
in linking cumulative family risk to cyberbullying; (3) cyber
victimization may act as a mediator in linking cumulative
family risk to cyberbullying; (4) school connectedness and cyber
victimization paly a chain mediating role between cumulative
family risk and cyberbullying. The hypothetical model of the
study is shown in Figure 1.

METHODS

Participants

The participants in this study were recruited from two middle
schools in Hubei and Guizhou, China through random cluster
sampling. A total of 2,000 questionnaires were distributed, of
which 1,804 were valid, and the response rate was 90.2%. There
were 813 boys and 991 girls, aged from 13 to 18, with an average
age of 16 years (SD = 1.71). Moreover, the eligible participants
were selected based on the following criteria: (1) participants
who were adolescents, (2) adolescents who received consent from

their guardians to participate, and (3) adolescents who agreed
to participate.

Procedures

The present study was approved by the Research Ethics
Committee of the College of Education and Sports Sciences,
Yangtze University. Convenience sampling was adopted to
choose six to seven classes in each grade. Participants and their
parents or legal guardians were provided with written consent
forms, which informed them that personal information would
be kept confidential and their responses would be used only
for research purposes. The data was collected by trained senior
students majoring in psychology during class time. To encourage
honest reporting, adolescents were given approximately 30 min
to complete the anonymous questionnaires.

Measures

Cumulative Family Risk

The study selected five family risk factors for measurement
based on relevant studies in the field of cumulative risk: family
economic status, parental relationship, parent-child relationship,
family structure, and parental educational level (45, 46). Among
them, family economic status, parent-child relationship and
parental relationship are continuous variables. In this study, the
family risk factors in the cumulative risk model are dichotomized
(0 and 1), and the 75th or 25th percentile is used as the
classification standard for risk factors in continuous variables.
And a code of 1 indicates that there is a risk, whereas a code of
0 indicates that there is no risk. Finally, the score of each family
risk factor after coding is added to get the cumulative family risk
index. The score is between 0 and 5. And the higher the score, the
higher the level of cumulative family risk. Cronbach’s alpha for
cumulative family risk scale in the present study was 0.61.

Family Economic Status

Family economic status was measured by the Chinese version
of the family financial difficulty scale (21), which was revised
from the original version developed by (47). A sample item
was “My family doesn’t have enough money to buy my favorite
food.” Adolescents were asked to answer four items on a 5-
point scale ranging from 1 (never) to 5 (always). The total score
was calculated for each participant, with higher scores indicating
more difficulty with family finances. Cronbach’s alpha for this

School connectedness Cyber victimization

Cumulative family risk [~

Cyber bullying

FIGURE 1 | Hypothesized relationships among cumulative family risk, school
connectedness, cyber victimization, and cyber bullying.
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scale in the present study was 0.75. If the total score of the
participants is higher than or equal to the 75th percentile, the
code is 1, and vice versa.

Parental Relationship

Referring to previous studies (46), two items were used to
measure the parental relationship. The two items are “Is there
a good relationship between your father and mother?” and
“Do your parents often quarrel?”, respectively. Participants were
asked to respond to two items on a five-point Likert-type scale
ranging from 1 (very bad/never) to 5 (very good/always), with
higher mean scores indicating a better parental relationship. If
the total score of the participants is <25th percentile, the code is
1, and vice versa.

Parent-Child Relationship

Parent-child relationship was measured by the Chinese version
of the parental-child relationship scale (21), which was revised
from the original version developed by Furman and Buhrmester
(48). A sample item was “Do your parents like or praise what you
do?”. Adolescents were asked to answer seven items on a 5-point
scale ranging from 1 (never) to 5 (always). The mean score was
calculated for each participant, with higher scores indicating the
better parent-child relationship. Cronbach’s alpha for this scale in
the present study was 0.66. If the total score of the participants is
<25th percentile, the code is 1, and vice versa.

Family Structure

Referring to previous studies (49), one item was used to measure
the family structure. That is “Who are the families you live
with now?”. Participants living with the “biological parents” were
regarded as risk-free (coded as 0). In other cases, it is encoded as
1, which means that there is a risk.

Parental Educational Level

Two items were used to measure the parental educational level.
The two items are “How educated is your mother?” and “How
educated is your father?”. If the parental educational level is
higher than that of a senior high school, the code is 0, and
vice versa.

School Connectedness

School connectedness was measured with the 6-item self-report
questionnaires (50). Example items include “I am close to the
people in our school.” And all items were rated on a 5-point
scale ranging from 1 (disagree) to 5 (agree). Total scores were
calculated, with higher scores meaning a greater level of school
connectedness. This measure demonstrated good reliability and
validity among Chinese adolescents (51). In the present study, the
Cronbach’s alpha was 0.83.

Cyberbullying and Cyber Victimization

Cyberbullying and cyber victimization was measured with the
12-item self-report questionnaire, which was adapted from
Cyberbullying/Being Cyber Bullied Questionnaire (52). The first
six items measure cyber victimization, and the last 6 items
measure cyberbullying. Example items include “Some people
used to laugh at me through email, SMS, instant messaging

(QQ, Wechat), social networking sites (Qzone, Renren, Wechat
moments) and so on.” The participants were asked to report the
frequency of cyberbullying/cyber victimization in the last year.
All items were rated on a 7-point scale (from 0 = never to 6
= 6 times or more). Total scores were calculated, with higher
scores meaning the higher the degree of cyberbullying/cyber
victimization. This measure demonstrated good reliability and
validity among Chinese adolescents (53). In the present study, the
Cronbach’s alpha was 0.79.

Statistical Analysis

Firstly, we conducted descriptive statistics and Pearson
correlations to examine the means, standard deviations, and
bivariate associations for all variables. Then, we employed the
SPSS macro PROCESS (model 6) suggested by Hayes to test the
proposed moderated mediation model (54). This SPSS macro has
been used to test mediating models in several studies, in which
this SPSS macro showed higher statistical testability (55, 56). The
missing data were handled with the full information maximum
likelihood estimation (FIML).

RESULTS

Preliminary Analyses

The distribution of sample gender and age is shown in Table 1.
Means, standard deviations, and bivariate associations are shown
in Table 2. As can be seen in the table, cumulative family risk
was positively correlated with cyberbullying (r = 0.105, p <
0.001) and cyber victimization (r = 0.144, p < 0.001) and
negatively associated with school connectedness (r = —0.216, p
< 0.001). School connectedness was negatively associated with
cyber victimization (r = —0.221, p < 0.01) and cyberbullying (r =
—0.192, p < 0.01). Cyber victimization was positively correlated
with cyberbullying (r = 0.521, p < 0.001).

The Chain Mediating Effects Analyses

Hayes’s SPSS macro PROCESS was adopted to examine the
proposed mediation model. Table 3 presented the main results
after controlling adolescent gender. Cumulative family risk
positively predicted cyberbullying in equation 1 (8 = 0.054, p <
0.001). However, after putting the intermediary variables into the
model, the direct effect is no longer significant in equation 4 (8 =
0.009, p > 0.05). And Cumulative family risk negatively predicted
school connectedness in equation 2 (8 = —0.205, p < 0.001)
and positively predicted cyber victimization in equation 3 (B
= 0.077, p < 0.001). School connectedness negatively predicted
cyber victimization in equation 3 (8 = —0.158, p < 0.001) and
cyberbullying in equation 4 (8 = —0.043, p < 0.001). Cyber

TABLE 1 | Distribution of sample gender and age.

Gender/age 13 14 15 16 17 18
Boy 76 126 103 120 144 244
Girl 74 181 105 136 194 301
N = 1,084.
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TABLE 2 | Descriptive statistics and interrelations among variables.

Variable M SD 1 2 3 4
1. Cumulative family risk 1.835 1.268 1.000

2. Cyberbullying 0.640 1.665 0.105"** 1.000

School connectedness 22.095 4.052 —0.216"* 0.192** 1.000

4. Cyber victimization 2.050 3.748 0.144* 0.521*** 0.221** 1.000
**p < 0.01.

< 0.007.

TABLE 3 | Regression results for the conditional indirect effects.

Predictor variable Outcome variable R R? g B t Boot LLCI Boot ULCI
Equation 1

Gender Cyberbullying 0.187 0.035 -0.113 —4.953* -0.158 —0.068
CFR 0.054 4,623 0.031 0.076
Equation 2

Gender SC 0.216 0.047 —0.022 —0.500 —0.106 0.063
CFR 0.049 —0.205 —9.355"** —0.248 -0.162
Equation 3

Gender cv 0.291 0.085 —0.120 —3.619"* —0.185 —0.055
CFR 0.021 0.077 4.466* 0.043 0.111
SC 0.070 -0.158 —8.703*** -0.194 -0.122
Equation 4

Gender Cyberbullying 0.534 0.285 -0.076 —3.837** -0.114 —0.0347
CFR 0.011 0.009 0.867 —0.011 0.029
SC 0.031 —0.043 —3.908"** —0.064 —0.021
CcVv 0.341 0.328 23.499* 0.301 0.356

CFR, cumulative family risk; SC, school connectedness; CV, cyber victimization; LL, low limit; Cl, confidence interval; UL, upper limit.

Unstandardized regression coefficients are reported. Bootstrap sample size = 5,000.
*p < 0.01.
***p < 0.001.

TABLE 4 | Indirect effect of school connectedness and cyber victimization.

Effect Boot SE Boot LLCI Boot ULCI Ratio of indirect to total effect
Total indirect effect 0.045 0.007 0.031 0.060 83.333%
Indirect effect 1 0.009 0.003 0.004 0.015 16.667%
Indirect effect 2 0.025 0.006 0.014 0.038 46.296%
Indirect effect 3 0.011 0.002 0.007 0.015 20.370%

Indirect effect 1 was cumulative family risk — school connectedness — cyberbullying. Indirect effect 2 was cumulative family risk — cyber victimization — cyberbullying. Indirect

effect 3 was cumulative family risk — school connectedness — cyber victimization — cyberbullying. Bootstrap sample size = 5,000.

LL, low limit; Cl, confidence interval; UL, upper limit.

victimization positively predicted cyberbullying in equation 4 (8
=0.328, p < 0.001).

The results of the chain mediating effect of school
connectedness and cyber victimization are shown in Table 4
and Figure 2. We found that the total indirect effect was 0.045,
which accounted for 83.333% of the total effect (0.054)
in the relationship between cumulative risk family and
cyberbullying. Specifically, the total indirect effect included
three different pathways. Cumulative family risk affected

adolescent cyberbullying through the mediating role of
school connectedness, through the mediating role of cyber
victimization, and through the chain mediating role of both
school connectedness and cyber victimization, which were shown
in the indirect effects 1, 2, and 3, respectively. Furthermore,
indirect effects 1, 2, and 3 accounted for 16.667, 46.296, and
20.370% of total effect, respectively. And the all 95% confidence
intervals did not overlap with zero, which indicated that all
indirect effects were significant.
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-0.158™" e e
School connectedness Cyber victimization
0.077%%* -0.043%**
-0.205%** 0.328%**
Cumulative family risk = |---mmemmemeee 0.009 SEEEEE """I Cyber bullying
FIGURE 2 | The chain mediating effect of school connectedness and cyber victimization. **p < 0.01, **o < 0.001.

DISCUSSION

Although some empirical has showed that the positive
association between cumulative family risk and adolescent
cyberbullying, the mediating mechanisms underlying this
relation had not been identified. According to ecological
system theory, cumulative risk model, and empirical
research, the current study examined the mediation
effect of school connectedness and cyber victimization
on the relationship between cumulative family risk and
cyberbullying. Findings revealed that cumulative family
risk has a positive effect on adolescent cyberbullying,
and school connectedness and cyber victimization paly a
chain mediating role between cumulative family risk and
cyberbullying. These observations expand understanding
of the complex relations between cumulative family risk
and cyberbullying among teenagers in China, and provide
reference suggestions for the prevention and intervention
of cyberbullying. However, it is worth noting that even
if the p-value of the regression is significant, some of the
corresponding effect sizes only achieve a small effect. Therefore,
it is necessary to be careful in both practical interpretation
and application.

In line with previous research documenting that cumulative
family risk positively predicts cyberbullying among Chinese
adolescents (27, 57). Teenagers affected by the negative family
environment may socialize offline problem behaviors (such as
traditional bullying) as a reasonable way to interact with their
peers, and further reflect this way in face-to-face or online
communications, which develops into cyberbullying (58). It is
worth noting that after putting the intermediary variables into
the model, the direct effect between cumulative family risk
and cyberbullying is no longer significant. This demonstrates
that adolescents experience more family risk, which does not
imply that it will result in cyberbullying. In addition, school
connectedness and cyberbullying are significant determinants in
family cumulative risk and cyberbullying.

The findings reveal that school connectedness act as a
mediator in linking cumulative family risk to cyberbullying.
Ecosystem theory shows that family and school are not
independent of each other, on the contrary, the function of
one environment (such as cumulative family risk) will affect

the operation of the other environment (school connectedness).
Adolescents exposed to fewer family risks may have a more
positive connection with school, thus feeling a sense of
belonging to the school and deeming them to get more
support from teachers and peers (59, 60). On the other hand,
social control theory indicates that students who have strong
emotional ties to school are more likely to internalize their
expectations and values from their attachment individuals
(such as teachers and classmates) than those who have less
emotional ties to school, thus prompting them to stay away from
cyberbullying (34).

The results also show that cyber victimization may act as
a mediator in linking cumulative family risk to cyberbullying,
which expands the previous research. The negative experiences
of cyber victims (such as various family risk factors) are the
main source of their stress (61). Adolescents may escape from
reality through the Internet, which increases the possibility of
being bullied on the Internet. On the other hand, according
to the general stress theory, adolescents who are being
bullied on the Internet will behave cyberbullying (5, 7). The
negative emotions caused by cyber victimization, such as
depression, anger, and frustration (62), may promote individuals
to adopt non-adaptive or pathological coping styles, such
as cyberbullying. Moreover, the multiple identities and false
identities provided by the virtual platform also increase the
possibility of cyberbullying by cyber victims (40, 63). What
needs to be considered is that the effect size of network bullying
on cyberbullying is large (64), which coincides with a large
number of research results (5, 7, 63, 65). Chinese educators
and parents should pay more attention to the online status of
teenagers and reduce their transformation from Internet victims
to Internet perpetrators.

At last, another result that deserves our attention is that
school connectedness and cyber victimization paly a chain
mediating role between cumulative family risk and cyberbullying.
Adolescents with high cumulative family risk will show fewer
school connectedness and then have a higher risk of cyber
victimization (66), leading to more cyberbullying. A family
is an important social unit for adolescents to live and grow
in, and a good family environment is easier to cultivate for
adolescents with physical and psychological health (67). On
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the contrary, teenagers who face more cumulative family risks
may have a series of internal and external problems (45).
Teenagers may develop personal traits such as inferiority,
helplessness, low self-confidence, and shame, which make it
difficult for them to feel the support from teachers and
classmates in school and to have a positive connection with
the school. Even these traits make individuals vulnerable to
cyber victimization.

LIMITATIONS AND FUTURE DIRECTIONS

Limitations of this study and future directions should be noted.
First, due to our cross-sectional research design, causality cannot
be established. Future longitudinal or experimental studies can
further examine the causal relationship between cumulative
family risk and cyberbullying. Second, cumulative family risk
in this study has a low prediction of cyberbullying and cyber
victimization, which may be due to the limited risk factors
selected. Related studies have demonstrated that other risk factors
such as childhood abuse and parental marital relationships can
influence adolescent problem behavior (68, 69). Therefore, future
research can include more family risk factors to further explore
the effect of cumulative family risk on cyberbullying. Third,
self-reports may be subject to increased biases (e.g., socially
desirable response) and inflated associations between antecedent
and outcome variables (70). Future studies should allow for a
multidimensional approach to collect more objective. Fourth,
some of the regression effect sizes only achieve a small effect.
Thus, it is necessary to be careful in both practical interpretation
and application. Fifth, the counterbalancing technique should be
applied to the order of questionnaires. Hence, more rigorous
measurement methods can be used for analysis in the future.
Sixth, the total Cronbach’s alpha of cumulative family risk in this
study is not high, and more rigorous and scientific measurement
tools can be selected for future research in order to get more
accurate results. Finally, the results of the present study also
need to be extended to a more representative sample of Chinese
adolescents and to adolescents from other cultural backgrounds
for a wider test.
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