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ABSTRACT 

This study builds a moderated mediation model based on ecosystem theory. Through the study of 534 vocational high 

school students in Chongqing, we investigated their Internet addiction, emotional regulation difficulties, aggressive 

behavior and family closeness. The results show that: (1) according to demographic statistics, 38.4% of the total number 

of students were diagnosed with Internet addiction. (2) After controlling for gender, age, family and personal economic 

status, PIU had a positive predictive effect on aggressive behavior. (3) PIU indirectly affects aggressive behavior through 

the mediating effect of emotion regulation difficulty. (4) The indirect effect was moderated by family closeness. These 

results are helpful to understand how family intimacy affects adolescents' PIU, emotional regulation difficulties and 

aggressive behavior tendency from the perspective of different subsystems of developmental system theory and their 

interactions. The prevention and intervention of adolescent PIU should not only pay attention to their psychological 

state, but also improve the influence of PIU on adolescents' bad behavior from the aspect of family relationship. 

Keywords: Vocational high school students, Problematic Internet use, Difficulty in emotional regulation, 

Aggressive behavior, Family closeness. 

1. INTRODUCTION 

Adolescent is an important period of adolescent 

development. The imbalance of physical and mental 

development will make middle school students face 

various psychological crises and lead to a series of 

psycho-behavioral problems. As of June 2020, China's 

youth Internet users had reached 140 million. As the 

Internet penetration rate increases year by year, 

problematic Internet use (PIU) attracts more and more 

attention of researchers [1]-[2]. 

Previous studies have found that the degree of 

Internet addiction is significantly positively correlated 

with emotional regulation difficulties [3]. Teenagers are in 

the stage of strong curiosity and strong thirst for 

knowledge, they are often more easily addicted to the 

Internet cannot extricate themselves, especially some 

unknown source of false information and violent content 

of information often make them suffer, so that they are 

more likely to show aggressive behavior. However, the 

tendency of aggressive behavior not only causes physical 

and mental harm to adolescents and others [4]-[5], but also 

has the tendency of aggressive behavior in some 

adolescents who have criminal records [6]. 

According to Developmental Contextualism and 

Bioecological Systems theory [7], individual development 

is the result of continuous interaction between 

individuals and the surrounding environment. 

Adolescence is an important transition period from 

dependence on family to relative independence, and the 

influence of family is the main proximal factor leading to 

adolescent substance use and crime [8]-[9]. 

Therefore, we believe that it is necessary to have a 

more in-depth discussion on the use of PIU among 

adolescents in vocational high schools, the risks and 

mechanisms of PIU, which is conducive to scientific 

prevention, effective control and correct guidance of PIU 
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among adolescents. The purpose of this study was to 

investigate the effect of PIU on aggressive behavior of 

vocational high school students, and to investigate the 

mechanism of emotional regulation difficulties and 

family closeness. 

2. LITERATURE REVIEW AND 

RESEARCH HYPOTHESIS 

Problematic Internet use (PIU), also known as 

Internet addiction, excessive Internet use, and 

pathological Internet use [10]. An aressive behavior refers 

to any kind of behavior that purposefully or intentionally 

harms or attempts to harm the physical or psychological 

condition of another individual or to destroy other objects. 

Adolescents with Internet addiction have stronger 

tendency of verbal aggression, physical aggression and 

self-venting [11]-[12]. Therefore, we hypothesize that 

adolescent PIU increases their aggressiveness. 

H1: Adolescent PIU has an obvious positive 

correlation with their aggressive behavior. 

As one of the important variables of family 

environment, the relationship between family closeness 

and PIU has been highly valued by researchers [13]. Two 

of the core functions of a good parent-child relationship 

(emotional warmth and social control) help reduce PIU 

in adolescents. The probability of Internet addiction 

among adolescents in parents' family environment with 

marital conflict is significantly increased [14]-[15]. 

Therefore, the following assumptions are proposed: 

H2: Family closeness plays a regulatory role in the 

relationship between PIU and emotional regulation 

difficulties. 

H3: Family closeness plays a moderating role in the 

relationship between PIU and aggressive behavior. 

H4: Family closeness plays a moderating role in the 

relationship between emotional regulation difficulties 

and aggressive behavior. 

Emotional regulation is a dynamic process of 

monitoring and regulating internal emotional processes 

and external behaviors to adapt to the needs of external 

situations and interpersonal relationships [16]-[17]. 

Emotional regulation difficulties are significantly 

correlated with individual interpersonal relationship, 

social interaction, happiness, etc. [18]. Good emotion 

regulation is of great significance to individual 

development. Based on this, we propose the following 

assumptions, and the research framework is shown in 

Figure 1. 

 

Figure 1. Research framework 

Note: PIU= Problematic Internet use, DER= 

Difficulty in emotional regulation, AQ= Aggressive 

behavior, FC= Family closeness. 

H5: Difficulty in emotional regulation plays a 

mediating role between problematic Internet use and 

aggressive behavior in adolescents. 

3. PROCEDURE 

3.1. Data source 

This study selected a vocational high school in 

Chongqing, a total of 612 students to complete the 

questionnaire survey. After eliminating 80 invalid 

questionnaires (irregular answers), 532 valid 

questionnaires were finally obtained, with an effective 

rate of 86.9%. All participants received written informed 

consent, and participants received no rewards. The 

subjects included 260 boys and 272 girls; 40.8% of the 

students use the Internet for entertainment (games), and 

the number of students who use the Internet for 4-5 hours 

is the most, which is 192, accounting for 36.1% of the 

total number. 

3.2. Variables 

3.2.1. Problematic Internet use scale 

The Chinese version of the Internet Addiction Test for 

Chinese (Young, 1998) was adopted [19]. There are 20 

questions in this questionnaire, and each question is 

graded from 1 (almost none) to 5 (always) on a 5-point 

scale. A total score of 50 or less is considered as a normal 

Internet user, while a total score of 50 or more is 

considered as an Internet addict. 

3.2.2. Emotional regulation difficulty Scale 

The Emotional regulation Difficulty Scale (DERS) is 

derived from the research on the emotional regulation 

difficulties of adolescents, and has good applicability in 

adolescents [20]. DERS is a 36-item measure of the overall 

level of mood disorders. A 5-point score is adopted, from 

"never" to "always", and the higher the score, the more 

difficult the emotional regulation is. 
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3.2.3. Aggressive Behavior Questionnaire 

The Chinese version of Buss-Warren Aggression 

Questionnaire Revised in China (BWAQ-RC) was used 

to evaluate the aggressiveness tendency of the teenagers 

in the study and was used as the grouping basis. There 

were 34 items in the questionnaire, and each item was 

graded from 1 (not like at all) to 5 (almost the same). The 

evaluation results were expressed by the total score of 

each dimension item. High score indicated strong 

aggression tendency, and vice versa. 

3.2.4. Family closeness scale 

Cohesion and Cohesion scales were measured 

according to a simplified questionnaire [21], i.e., to 

measure emotional connections between family members. 

The questionnaire consists of nine items with a 5-point 

score of 1-5 points from "never" to "always". Higher 

scores indicate greater family closeness. 

3.2.5. Family closeness scale 

Cohesion and Cohesion scales were measured 

according to a simplified questionnaire [21], i.e., to 

measure emotional connections between family members. 

The questionnaire consists of nine items with a 5-point 

score of 1-5 points from "never" to "always". Higher 

scores indicate greater family closeness. 

3.3. Methods 

In this study, SPSS 24.0 was used for statistical 

analysis, and THE PROCESS macro (Model 4) of SPSS 

was used to study the mediating role of emotional 

regulation difficulties in Internet addiction and 

aggressive behavior [22]. The moderating effect of family 

closeness on the direct and indirect relationship between 

Internet addiction and aggressive behavior was studied 

using process macro SPSS (Model 59). 

4. RESULT 

Table 1 shows the data characteristics and Pearson 

correlation coefficients between the major variables. 

Internet addiction was positively correlated with 

emotional regulation difficulties and aggressive behavior, 

but negatively correlated with family intimacy. 

Emotional regulation difficulty was positively correlated 

with aggressive behavior and negatively correlated with 

family intimacy. Aggressive behavior is negatively 

correlated with family closeness. 

Table 1. Descriptive statistics and Pearson correlation 

coefficient 

  Mean SD 1  2  3  

1.PIU 2.783  0.977  1.000      

2.DER 2.763  1.004  .699** 1.000    

3.AQ 2.698  0.953  .801** .732** 1.000  

4.FC 3.480  1.253  -

.774** 

-

.745** 

-

.816** 

Note: **Pearson correlation coefficient was significant at 

0.01 level (double tail). 

H1 and H5 respectively hypothesized the relationship 

between Internet addiction and aggressive behavior and 

the mediating effect of emotional regulation difficulty. 

The results are shown in Table 2. Internet addiction had a 

significant positive effect on aggressive behavior 

(β=0.801, P < 0.001). In addition, Internet addiction also 

had a significant positive effect on emotional regulation 

difficulties (β=0.699, P < 0.001). In addition, emotional 

regulation had a significant regulating effect between 

Internet addiction and aggressive behavior (indirect 

effect =0.235, 95% BootCIs Total=[0.169, 0.308], 

indirect effect proportion =41.52%). Therefore, the 

hypothesis H1 and H5 have been confirmed. 

Table 2. Test of the mediating effect of emotion 

regulation 

Variable DER AQ AQ 

PIU .699*** 

（.031） 

.801*** 

（.026） 

.566*** 

（.033） 

DER   .336*** 

（.033） 

R2 .489 .642 .699 

F 506.907*** 948.843*** 615.292*** 

Note: ***P〈0.001; **P〈0.01; *P〈0.05.  

H2~H4 respectively hypothesized the moderating 

role of family intimacy in the pathways between Internet 

addiction and aggressive behavior (Table 3). As shown in 

the first regression results, Internet addiction 

significantly positively affected emotional regulation 

difficulties, and this relationship was significantly 

reduced by family closeness. Therefore, the indirect 

pathway between Internet addiction and emotional 

regulation difficulties was alleviated by family closeness 

(β=-0.228, SE=0.043, P < 0.001). The relationship 

between Internet addiction and aggressive behavior was 

weaker among students with higher perceived family 

closeness (β= 0.121, SE = 0.046, 95% CIs =[0.030, 

0.213]), while the relationship between Internet addiction 

and aggressive behavior was stronger among students 

with lower perceived family closeness (β=0.063, SE = 

0.046, 95% CIs =[0.030, 0.213]). SE = 0.063, 95% CIs = 

[0.534, 0.782]). 

Table 3. Test of the moderating effect of family 

closeness 

Variable DER AQ 

PIU .314*** 

.043 

.390*** 

（.037） 

DER  .123** 

（.036） 
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FC -.367*** 

.050 

-.252*** 

（.041） 

PIU*FC -.228*** 

.043 

-.268*** 

（.042） 

DER*FC  -.021 

（.042） 

R2 .613 .780 

F 278.454*** 372.412*** 

Note: ***P〈0.001; **P〈0.01; *P〈0.05. 

 

5. DISCUSSION 

Under the framework of Developmental 

Contextualism and attachment theory, this study 

constructed a moderated mediation model based on 

"ecosystem theory", and explored the mechanism of 

adolescent problematic Internet use (PIU) on their 

aggressive behavior. At the same time, the adjustment 

relationship between family factors in each path was 

investigated. 

The results showed that the percentage of vocational 

high school students with Internet addiction reached 

38.4%. PIU has a positive influence on aggressive 

behavior. PIU has a positive predictive effect on 

aggressive behavior, and indirectly affects aggressive 

behavior through the mediating effect of emotion 

regulation difficulty. Excessive Internet participation is 

not only related to individual's explicit aggressive 

behavior and intention, but also closely related to implicit 

aggression, especially teenagers' Internet participation 

and exposure to violent media. Internet media addicts 

hold self-aggressive beliefs and show more positive 

implicit attitudes towards aggression. 

Family closeness plays a moderating role in the 

relationship between PIU and aggressive behavior, and 

between PIU and emotional regulation difficulty, 

respectively. It can be seen that family relationship has a 

strong influence on adolescents' problem Internet use and 

the bad behaviors it brings. According to the adult and 

environment model of parent-child relationship 

development, family is the most important 

microenvironment affecting teenagers, and family is also 

the first firewall to prevent teenagers from Internet 

addiction. Family risk and its cumulative effect can lead 

to adolescents' pathological Internet use behavior, while 

good parent-child communication can keep adolescents 

away from Internet addiction, and close relationship can 

make children have healthier psychological quality, 

stable mood and higher self-efficacy. 

6. CONCLUSION 

The purpose of this study was to explore the 

mechanism of problematic Internet use in vocational high 

school adolescents on their aggressive behavior and the 

moderating effect of family factors among various 

pathways. The results showed that the percentage of 

vocational high school students with Internet addiction 

reached 38.4%. Problematic Network use (PIU) has a 

positive influence on aggressive behavior. PIU has a 

positive predictive effect on aggressive behavior, and 

indirectly affects aggressive behavior through the 

mediating effect of emotion regulation difficulty. In 

addition, family closeness plays a moderating role in the 

relationship between PIU and aggressive behavior, and 

between PIU and emotional regulation difficulties, 

respectively. It can be seen that family relationship has a 

strong influence on adolescents' problem Internet use and 

the bad behaviors it brings. These results are helpful to 

understand how family intimacy affects adolescents' PIU, 

emotional regulation difficulties and aggressive behavior 

tendency from the perspective of different subsystems of 

developmental system theory and their interactions. The 

prevention and intervention of adolescent PIU should not 

only pay attention to their psychological state, but also 

improve the influence of PIU on adolescents' bad 

behavior from the aspect of family relationship. 
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