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ARTICLE INFO ABSTRACT

Keywords: Unmonitored internet use and depression are difficulties that adolescents experience. Efforts to
Unmonitored internet use promote healthy adolescent development tend to focus on reducing these two risk outcomes.
Depression

Therefore, the purpose of this study was to examine how three important school-related factors
(teachers, peers, and academics) affect adolescents’ levels of unmonitored internet use and
depression. For this study, a cross-sectional data analysis was conducted. The sample included
9297 students who participated in two waves of the China Education Panel Survey (CEPS).
Structural equation modeling (SEM) was performed using LISREL 8.80 to analyze the data. Monte
Carlo resampling was then performed using R to confirm the significance of the mediating effects.
Teacher criticism and negative peers can increase unmonitored internet use and depression in
adolescents, while academic stress can exacerbate depression. In contrast, teacher praise and
positive peers can reduce those risk outcomes. Academic self-efficacy serves as a key mediator of
the impacts of teachers, peers, and academics on adolescents’ levels of unmonitored internet use
and depression. We advocate that schools should establish a positive school climate, provide
teacher feedback training and design physical activity programs to improve academic self-
efficacy, thereby reducing the risk of unmonitored internet use and depression among adoles-
cents, effectively preventing possible subsequent internet addiction and promoting the mental
health of adolescents.

Academic self-efficacy
Teacher feedback
Peer effects

Academic stress

1. Introduction

Due to technological advancements, the internet has become a significant source of learning that is commonly utilized in schools,
and the use and popularity of the internet has gained significant momentum among adolescents [1]. Reportedly, 66.6 % of the global
population uses the internet for approximately 7 h per day [2]. In 2021, the penetration rate of the internet among Chinese minors was
96.8 % [3]. Proper internet usage is helpful, but unmonitored internet use is commonly correlated with specific unfavorable outcomes
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and may cause problematic internet use [4]. Digital games in virtual environments tend to cause adolescents to spend large amounts of
their time aimlessly and unproductively on the internet [5]. Increased time spent using the internet can increase the risk of internet
addiction [6]. These results show that unmonitored internet use by adolescents is an important risk factor for internet addiction.
Therefore, it is very important to take precautions against unmonitored internet use to enable adolescents to experience healthy
growth and development.

Depression is another difficulty experienced by adolescents worldwide, and the global prevalence rate of depression among ad-
olescents below the age of 18 years has been reported to be 8-20 % [7]. Depressive symptoms are associated with a variety of negative
outcomes among adolescents, such as conduct problems [8] and suicidal ideation or adolescent suicide [9]. Excessive internet use is
also often observed in depressed adolescents, and vice versa [10,11]. The unmonitored internet use and depressed moods experienced
by adolescents during adolescence may have common causes. To enable adolescents to navigate adolescence more effectively, this
study explores the common influences of unmonitored internet use and depressed moods in adolescents and thus provides a practical
reference for preventing possible subsequent internet addiction and promoting adolescent mental health.

Adolescence, which marks the passage from childhood to adulthood, is a crucial period in a person’s life because it is characterized
by rapid and unexpected changes in physiology, psychology, and behavior [12]. Notably, family factors tend to be more important
during childhood [13], while school-related factors become more important in adolescence [14]. As they age, children grow
increasingly independent from their families [15] and more connected to their schools. In China, adolescent students spend nearly 70
% of their time in school [16]. During this period, the focus of adolescents shifts from the family to the school [17], which is an
important setting for adolescent socialization and has an extraordinary impact on both the short- and long-term development of
adolescents [18]. On the one hand, this influence is exercised by significant others in the school environment, namely, peers and
teachers, who play important roles in adolescents’ behavioral development and emotions [19]. Another source of influence is the stress
faced at school; for Chinese students, academic stress is nearly at its highest level during adolescence [20]. Academic stress has been
shown to be strongly associated with the development of behavioral problems and negative emotions on the part of adolescents [21].
As school is an important part of adolescents’ behavioral changes and emotional development, this study explores possible predictors
of unmonitored internet use and depression in adolescents by examining three important school-related factors (teachers, peers, and
academic stress) and provides a school-level discussion concerning ways of effectively preventing unmonitored internet use among
adolescents’ and enhance adolescents’ mental health.

1.1. School-related factors affecting unmonitored internet use and depression among adolescents

Teacher feedback is considered to be one of the most influential factors with regard to students [22]. Teacher feedback is defined as
the information offered by teachers in response to students’ performance and understanding of the material [23]. Positive teacher
feedback, namely, teacher praise, refers to situations in which teachers commend students for their positive learning attitudes, per-
formance, or work, whereas negative teacher feedback, also known as teacher criticism, is a negative reaction on the part of the teacher
to a student’s attitude, performance, or behavior through the expression of disapproval, disgust, or rejection [24]. Research has found
that teacher praise reduces inappropriate and problematic student behavior [25] and helps improve depression [26]. Conversely,
teacher criticism leads to an increase in defiant and disobedient behavior, which may be reinforced when teachers reprimand students
for such problematic behaviors [27]. Students are vulnerable to negative feedback [28], and teacher criticism can exacerbate student
depression [26]. These points all seem to be understandable since according to labeling theory, the evaluations of socially meaningful
others influence how we see ourselves and how we act in the future [29]; this point is especially applicable to students, for whom
teachers’ perceptions are even more important [30]. We speculate that teacher praise and criticism affect students’ levels of un-
monitored internet use and depression.

During adolescence, students may have the most intense social interactions with their friends and peers, and parental influence
begins to decline, while peer influence becomes greater and has a decisive effect on adolescent behavior [31]. Peer effects are often
grouped into the categories of positive and negative peer influence [32]. Researchers have reported that misbehavior is more con-
tagious in adolescence than in childhood or emerging adulthood [33]. Peer time spent on electronic screen media has a significant
positive effect on the time that students spend on electronic screen media [31], and peer internet overuse is positively associated with
students’ problematic internet use [34]. In contrast, students have been found to benefit from high-ability peers who act as role models
for the average student [35]. Positive peer influence can predict lower levels of problematic behaviors [36] in adolescence, and having
more positive friends increases students’ motivation to learn [37]. Although peer effects research has focused more on behavior, peers
also influence adolescents’ mental health. Research has suggested that both negative and positive peers impact mental health, with
negative peers likely to have a greater impact [38]. Based on the research on peer effects mentioned above, we conjecture that ad-
olescents’ unmonitored internet use and depressed moods are influenced by both negative and positive peers.

A variety of forms of pressure or stress experienced by adolescents can cause negative emotions and lead to problematic behaviors
[39]. Since higher education is considered to be the most important way in which teenagers can succeed, the pressure resulting from
their studies is the most prominent and common source of stress for teenagers [40]. Academic stress is related to internet addiction
[41] and negative emotions such as depression and anxiety among adolescents [40]. Particularly in a Chinese culture, in which context
educational achievement is associated with economic success and social status [42], Chinese parents have high educational expec-
tations for their children, and as a result, Chinese students may experience greater academic stress [43]. We think that Chinese stu-
dents’ academic stress may be strongly associated with depression and unmonitored internet use.
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1.2. Academic self-efficacy may be a mediator of unmonitored internet use and depression among adolescents

Self-efficacy refers to judgments concerning how well one can perform in response to a pending event [44]. It is a multidimensional
construct that varies according to the demands in question [45], and therefore, it must be evaluated at a level that is specific to the
outcome domain [46]. For adolescents, academic self-efficacy is more important than generalized self-efficacy because academic study
is the most important task for adolescents [47]. Academic self-efficacy refers to an individual’s beliefs regarding his or her own ca-
pabilities to complete instructional tasks and achieve learning aims in the educational process [48]. When human behavior is regulated
by anticipations of cognitive goals, one’s evaluation of one’s own self-worth evaluation influences one’s goal setting. Theoretically,
perceived self-efficacy affects performance accomplishments both directly and indirectly due to its effects on self-goals [49]. Academic
self-efficacy has been associated with problematic internet use [50] and depressive symptoms [51]. In academic institutions, ado-
lescents experience multiple school-related stressors, such as academic performance, testing, peer competition and conflict, and
teacher-student relations [52]. Academic stress is the strongest predictor of academic self-efficacy, and high levels of stress may reduce
the self-efficacy assessments of students [46]. However, positive academic self-efficacy cannot be achieved without a positive
schooling outcome [53]. One goal of education is to instill a sense of competence in learning and achievement [54], which is reflected
in young people’s mastery of academic knowledge and the internalized belief that one can affect one’s own academic mastery [55].
Previous studies have reported that instead of highlighting weaknesses in students’ performance, teachers’ verbal encouragement and
affirmation or strategies can enhance students’ perceived self-efficacy more effectively [56]. Especially for students who experience a
lower degree of social support, a caring and supporting teacher-student relationship is indispensable to the task of sustaining hope and
encouraging students engage in academic self-regulatory and social behavior [57]. In classroom groups, regarding others as social
references may lead to one-sided behavior that bases one’s self-efficacy on competition with others in terms of abilities. Students in
such high-stress situations are more likely to engage in avoidance behaviors and exhibit lower self-efficacy when facing setbacks [58].
Accordingly, we suggest that academic self-efficacy may be a mediating factor with regard to the ability of teacher, peer, and academic
stress to influence unmonitored internet use and depression among adolescents.

1.3. The present study

Since school is the place where adolescents spend most of their time [18], the people and things present in school greatly influence
students’ behavior and emotions. To find predictors that influence adolescents’ depression and unmonitored internet use, this study
uses a nationally representative, school-based, large-scale survey to explore the influences of teachers, peers, and academic pressure.
The hypothetical model is shown in Fig. 1, and the following hypotheses are proposed.

Hypothesis 1. (H1): In terms of teacher feedback, teacher praise reduces adolescents’ levels of unmonitored internet use and
depression, whereas teacher criticism exacerbates both outcomes.

Hypothesis 2. (H2): Positive peers have positive influences on adolescents, thus reducing the likelihood of unmonitored internet use
and depression. However, peers who engage in the same unmonitored internet use behavior can increase this likelihood.
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Fig. 1. Hypothesized model.
Note. TP, Teacher praise; TC, Teacher criticism; PP, Positive peers; PUIU, Peer unmonitored internet use; AS, Academic stress; ASE, Academic self-
efficacy; UIU, Unmonitored internet use; DP, Depression.
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Hypothesis 3. (H3): The greater the academic stress that students face, the higher their levels of unmonitored internet use and
depression.

Hypothesis 4. (H4): Academic self-efficacy has a mediating effect on adolescents’ levels of unmonitored internet use and depression.
2. Materials and methods
2.1. Study design and participants

Data was derived from the China Education Panel Survey (CEPS). The CEPS was a nationally representative large-scale follow-up
survey project designed and implemented by the National Survey Research Center at Renmin University of China and was approved by
the Institutional Review Board at Renmin University of China (Project No.: 61662993). The survey employed a multistage stratified
probability proportional to size (PPS) sampling method. First, the CEPS randomly selected 28 county-level units (counties, districts,
and municipalities) covering 31 provinces nationwide as survey points. Second, four junior high schools were randomly selected from
each county. Then, two classes in grade 7 and two classes in grade 9 were randomly selected from each school. Finally, all students in
these classes were used as the research sample. All grade 7 students included in the baseline survey were interviewed once again during
the second wave (when the students were in grade 8), and successful follow-up was completed with a total of 9449 eighth-grade
students, for a follow-up rate of 92 %. The main reasons for the failure to follow-up included transfer to other schools, dropping
out of school, and other reasons. More details concerning the sampling, questionnaires, and other issues are available at http://ceps.
ruc.edu.cn/English/Home.htm.

We referenced these two waves of CEPS data in this study. After excluding observations featuring missing or abnormal information
concerning key variables, the total valid sample size including successful follow-up for the completion of two waves of surveys was
9297. The main characteristics of the participants are shown in Table 1. The participants included 47.92 % girls and 52.08 % boys;
most families (73.18 %) exhibited a medium economic status, and most parents (79.97 %) had received primary and secondary school
education.

Table 1
Descriptive statistics for variables of the sample (n = 9297).

Variables n’ % Mean SD

Control variables

Sex

Girl (0) 4455 47.92

Boy (1) 4842 52.08

Family financial condition

Poor 1947 21.00

Moderate 6786 73.18

Rich 540 5.82

Father’s/mother’s highest education level

<Junior high school degree 4659 50.22

<Senior high school degree 2760 29.75

<Bachelor degree 1694 18.26

>Master degree 164 1.77

Independent variables

Teacher Praise [1-4] 2.50 0.77
Teacher Criticism [1-4] 1.50 0.66
Positive Peers [1-3] 2.48 0.51
Peer Unmonitored Internet Use

None of them 8200 89.82

One or two of them 749 8.20

Most of them 180 1.97

Academic Stress [1-4] 2.44 0.66
Mediating variables

Academic self-efficacy [1-4] 3.19 0.69

Dependent variables
Unmonitored Internet Use

Never 8134 87.49

Seldom 699 7.52

Sometimes 264 2.84

Often 106 1.14

Always 94 1.01

Depression [1-5] 2.16 0.91

[ 1: The range of a single item.
@ The total number < n = 9297 due to missing.
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2.2. Measures

In this study, sex, family financial condition and father’s/mother’s highest level of education were used as control variables. The
following items and scales were used in this study.

2.2.1. Unmonitored internet use

Internet cafes provide a place in which adolescents can avoid parental supervision and surf the internet at will [59], and adolescents
with greater access to internet cafes are more likely to become addicted to the internet [60]. This study used the frequency of ado-
lescents’ visits to internet cafes to represent their unmonitored internet use; previous studies have used a similar measurement tool
[61]. Unmonitored internet use was measured in Wave 2 (8th grade) through the following question: “How often did you go to net bars
or video arcades during the past year?” This item was scored on a 5-point scale with responses ranging from 1 (never) to 5 (always).

2.2.2. Depression

Based on a short version of the Center for Epidemiologic Studies Depression Scale, depression was measured in Wave 2 based on the
respondents’ level of agreement with the following phrases: “(1) Feeling blue; (2) being too depressed to focus on anything; (3) being
unhappy; (4) not enjoying life; (5) having no passion to do anything; (6) being sad or sorrowful”. The values ranged from 1 (never) to 5
(always), and this measure has exhibited good reliability in previous studies of Chinese adolescents [62]. Cronbach’s a of this measure
in the present sample was 0.92. We observed that Item 4 (not enjoying life) and Item 5 (having no passion to do anything) share
significant similarities in terms of their nature, function, and form. Therefore, we decided to make their error terms correlated [63]. We
conducted confirmatory factor analysis (CFA) to investigate the instruments used to measure depression, and the goodness-of-fit in-
dexes TLI, IFI, and CFI were all >0.95, while SRMR = 0.038, RMSEA = 0.094, and CN > 200, thus indicating that the validity of the
measure was good.

2.2.3. Teacher feedback

Teacher feedback includes both positive and negative feedback; researchers have defined positive feedback as the expression of
support, encouragement, or appreciation and negative feedback as the expression of disapproval [64]. We therefore used teacher
praise and teacher criticism to represent teacher feedback. The CEPS uses four self-assessment items to examine students’ perceived
teacher praise [65], including “My mathematics/Chinese/English teacher always praises me” and “My homeroom teacher always
praises me” during Wave 1 (7th grade). The Cronbach’s « for this measure was 0.86. Teacher criticism was assessed using two
questions in Wave 1: “My parents always receive criticism about me from my teacher” and “My homeroom teacher always criticizes
me”. These items were scored on a 4-point scale with responses ranging from 1 (strongly disagree) to 4 (strongly agree). We conducted
confirmatory factor analysis (CFA) to investigate the instruments used to measure teacher praise and teacher criticism, and the
goodness-of-fit indexes TLI, IFI, and CFI were all >0.95, while SRMR = 0.010, RMSEA = 0.015, and CN > 200, thus indicating that the
validity of the measure was good.

2.2.4. Peer effects

The peer effect comprised two variables, “positive peer effect” and “peers’ unmonitored internet use”. Based on the Friendship
Quality Scale (FQS) [66] and peer relationship measurement [67], “positive peer effect” was represented by three observed variables
in the CEPS, a measure that has shown good reliability in previous studies [68,69]. Adolescents were asked the following question in
Wave 1 to measure the number of positive peers (Cronbach’s o = 0.79): “How many of your best friends match the following de-
scriptions? (1) Doing well in academic performance; (2) studying hard; and (3) expecting to go to college.” Peers’ unmonitored internet
use was measured using the following question in Wave 1: “How many of your best friends always go to net bars or video arcades?”
This question had 3 possible responses: “none of them”, “one or two of them” and “most of them”. We conducted confirmatory factor
analysis (CFA) to investigate the instruments used to measure peer effects, i.e., on two factors (“positive peer effect” and “peers’
unmonitored internet use”), and the goodness-of-fit indexes TLI, IFI, and CFI were all >0.95, while SRMR = 0.015, RMSEA = 0.045,
and CN > 200, thus indicating that the validity of the measure was good.

2.2.5. Academic stress

Academic stress is largely the result of task overload, the difficulty and amount of material that the student is required to learn, and
the need to perform well [70]. In China, Chinese, mathematics, and English are the core subjects that junior high school students study.
Students’ mastery of these three subjects largely determines their academic performance. Therefore, this study used students’
perceived difficulty of these core subjects to represent students’ academic stress, an approach that has been verified in previous studies
[71]. Students were asked whether they experienced difficulties when taking courses in mathematics, Chinese, and English in Wave 1.
The relevant items were scored on a 4-point scale with answers ranging from 1 (very difficult) to 4 (not difficult at all). During the data
analysis, we reverse scored these three items. The higher the score was, the more academic stress the respondent experienced.

2.2.6. Academic self-efficacy

The academic self-efficacy scale was adapted from the Aggressiveness Scale [72], which a previous study verified to be applicable
to the CEPS survey [73]. Academic self-efficacy was measured in Wave 2 using questions such as the following: “(1) I would try my best
to go to school even if I were not feeling very well or if I had other reasons to stay home; (2) I would try my best to finish even
homework I disliked; (3) I would try my best to finish my homework even if it would take me quite a long time; (4) I would persist in my
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interests and hobbies.” Possible answers to these questions ranged from 1 (strongly disagree) to 4 (strongly agree), and the Cronbach’s
o for this measure was 0.80.

CFA was performed to investigate academic stress and academic self-efficacy. The results revealed that TLI = 0.98, IFI = 0.98, CFI
= 0.98, SRMR = 0.025, RMSEA = 0.053, and CN > 200, thus suggesting that the validity of this measure was acceptable.

2.3. Statistical analysis

Data were analyzed using SAS 9.4, LISREL 8.8 and R statistical software. First, a descriptive analysis was conducted in SAS 9.4, and
the frequency and percentage of categorical variables and the mean and standard deviation of continuous variables were calculated.
Then, we used structural equation modeling (SEM) via the maximum likelihood (ML) method to explore the mediating effects of
academic self-efficacy (Fig. 1). The root-mean-squared error of approximation (RMSEA), the nonnormed fit index (NNFI), the
comparative fit index (CFI), the incremental fit index (IFI), the adjusted goodness-of-fit index (AGFI) and the critical N (CN) were used
to evaluate model fit [74]. If RMSEA <0.05, NNFI, CFI, IFI, and AGFI are all greater than 0.90 and CN > 200, then the model exhibits a
good fit. We then performed Monte Carlo simulations using R statistical software to confirm the significance of the estimated mediating
effects [75]. The Monte Carlo simulations were based on parameter estimates, associated asymptotic variance and covariance matrices.
The simulations were repeated 20,000 times to construct 95 % confidence intervals for the indirect effects (http://quantpsy.org/
medmc/medmc.htm).

3. Results
3.1. Descriptive analysis

The average values of the individual items used to measure teacher praise, teacher criticism, positive peer and academic stress were
2.50 (SD = 0.77), 1.50 (SD = 0.66), 2.48 (SD = 0.51), and 2.44 (SD = 0.66), respectively; 8.20 % of the students reported that one or
two of their best friends always went to internet cafes, while 1.97 % reported that most of their friends did so. The average value of the
individual item used to measure academic self-efficacy was 3.19 (SD = 0.69). The average value of the individual item used to measure
depression was 2.16 (SD = 0.91), and 1.14 % of participants reported that they often went to internet cafes, while 1.01 % reported that
they always did so.

3.2. Mediation analysis

Based on the hypothesized model, we first used a structural model to investigate whether academic self-efficacy mediates the
effects of unmonitored internet use and depression. Among the paths included in the initial model, two paths were found to have t
values less than 1.96. Therefore, TP—UIA and AS—UIA were omitted from the final model since they exhibited the smallest and most
nonsignificant t values. The final model exhibited moderate fit indexes: RMSEA = 0.059, NNFI = 0.92, CFI = 0.94, IFI = 0.94, AGFI =
0.93, and CN = 338.35 (Table 2). The final model is shown in Fig. 2.

The results of the SEM showed that teacher criticism, positive peers and unmonitored peer internet use have positive, direct, and
significant relationships with students’ unmonitored internet use (f = 0.09, p < 0.001; p = —0.06, p < 0.001; f = 0.22, p < 0.001).
Furthermore, teacher praise, teacher criticism, positive peers, peers’ unmonitored internet use and academic stress were directly and
positively related to depression (p = —0.04, p < 0.01; p = 0.13, p < 0.001; f = —0.02, p < 0.05; p = 0.03, p < 0.001; p = 0.18, p <
0.001). Thus, H1, H2 and H3 were partially supported.

The relationships among teacher feedback, peer effects, academic stress levels, unmonitored internet use levels and depression
levels were mediated by academic self-efficacy (H4). That is, if students receive higher levels of praise from teachers or have higher
numbers of positive friends, they tend to have higher levels of academic self-efficacy and subsequently lower levels of unmonitored
internet use and depression. However, if students receive higher levels of teacher criticism, have higher numbers of friends with
unmonitored internet use, or face higher levels of academic stress, they tend to have less academic self-efficacy and may have higher
levels of unmonitored internet use and depression (Fig. 2 and Table 3). In addition, we used Monte Carlo simulations to test for indirect
effects. The results indicated that the 95 % confidence interval for the indirect effect of academic self-efficacy did not include zero
(Table 4). Therefore, H4, which focuses on this mediating effect, was supported.

Table 2
Measures of goodness-of-fit for the unmonitored internet use and depression model of adolescents.
RMSEA NNFI CFI IFI AGFI CN
Initial model 0.059 0.92 0.94 0.94 0.93 336.13
Delete SEX—ASE 0.059 0.92 0.94 0.94 0.93 337.11
Delete AS—UIU 0.059 0.92 0.94 0.94 0.93 337.68
Delete TP—UIU? 0.059 0.92 0.94 0.94 0.93 338.35

Note. ASE, Academic self-efficacy; AS, Academic stress; UIU, Unmonitored internet use; TP, Teacher praise.
@ The goodness-of-fit of the Final model.
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Fig. 2. Model diagram of the mediating effect of academic self-efficacy on unmonitored internet use and depression among adolescents.
Note. In this model, sex, family financial condition, father’s/mother’s highest education level are taken as control variables. TP, Teacher praise; TC,
Teacher criticism; PP, Positive peers; PUIU, Peer unmonitored internet use; AS, Academic stress; ASE, Academic self-efficacy; UIU, Unmonitored

internet use; DP, Depression.
*p < 0.05, **p < 0.01, ***p < 0.001.

Table 3

Direct and indirect effects of academic self-efficacy on unmonitored internet use and depression among adolescents.
Variables Unmonitored Internet Use Depression

Direct effect Indirect effect Total effect Direct effect Indirect effect Total effect

Independent variables
Teacher Praise —0.02%** —0.02%** —0.04*** —0.01%** —0.05%**
Teacher Criticism 0.09** 0.02%** 0.11%** 0.13%** 0.01%** 0.14%**
Positive Peers —0.06%** —0.02%** —0.09%** —0.02%** —0.02%** —0.04%**
Peer Unmonitored Internet Use 0.22%%** 0.01%** 0.23%** 0.03*** 0.01%*** 0.04***
Academic Stress 0.03%** 0.03%** 0.18%** 0.02%** 0.21
Mediating variables
Academic Self-Efficacy —0.18*** —0.18%** —0.12%%* —0.12%**

Note. **p < 0.01, ***p < 0.001.

Table 4

Tests of indirect effects of the hypothesized model by Monte Carlo method.
Path 95 % Confidence Interval
TP—ASE-UIU [-0.024, —0.016]
TC—ASE-UIU [0.011, 0.021]
PP—ASE-UIU [-0.025, —0.018]
PUIU-ASE—-UIU [0.011, 0.015]
AS—ASE-UIU [0.022, 0.036]
TP—ASE—DP [-0.017, —0.010]
TC—ASE—DP [0.007, 0.015]
PP—-ASE—DP [-0.018, —0.011]
PUIU—ASE—DP [0.006, 0.010]
AS—ASE—-DP [0.014, 0.025]

Note. TP, Teacher praise; TC, Teacher criticism; PP, Positive peers; PUIU, Peer unmonitored
internet use; AS, Academic stress; ASE, Academic self-efficacy; UIU, Unmonitored internet
use; DP, Depression.

4. Discussion

This study focused on the effects of three important school-related factors (teachers, peers, and academics) on adolescents’ levels of
unmonitored internet use and depression. As expected, teacher criticism and negative peers had a direct and significant positive
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association with unmonitored internet use and depression in adolescents, and academic stress also exacerbated depression. Teacher
praise and positive peers could alleviate adolescent depression, and positive peers could also reduce unmonitored internet use. Ac-
ademic self-efficacy plays an important mediating role in these relationships. Notably, the negative impacts of teacher criticism,
negative peers and academic stress are greatly outweighed by the positive impacts of teacher praise and positive peers (Table 3). These
differences are understandable, as previous psychophysiological research has shown that people are more responsive to criticism than
to praise and require greater regulation to cope with negative (as opposed to positive) feedback [76]. According to social learning
theory, adolescents imitate and reinforce the negative behaviors of their peers and gradually develop a positive attitude toward such
negative behaviors [77]. Many studies have found that negative peers are more likely to promote changes in adolescent beliefs and
behaviors than positive peers [78]. These findings suggest that when creating a positive school environment, special attention should
be given to the task of preventing the possible negative effects of teacher criticism, negative peers, and academic pressure on ado-
lescents since those factors may have greater and more direct effects.

As mentioned in previous studies, the influence of family factors decreases with age, in which context some school influences can be
observed and require attention [79]. School-related factors become more important in adolescence [14], and teachers serve as role
models for students’ behaviors during this time [80]. In Chinese culture, students tend to evaluate themselves based on the judgments
of authorities, such as teachers [81]. In the Chinese context, Confucianism emphasizes unconditional respect for teachers [82]. A
Western philosophy of teaching might be as follows: “Love your subject and convey that love; all else is secondary.” [83]. Obviously,
teacher criticism is contrary to this guideline. Previous studies have emphasized that excessive teacher criticism hinders students’
sense of security and self-esteem and increases their depression and antisocial behaviors [26]. Specifically, teacher criticism usually
indicates that the teacher’s expectations are not met, which can easily lead to student depression [51]. Simultaneously, teacher
criticism can exacerbate misbehavior because students who are at risk of behavioral problems are more sensitive to reprimands [84].
Criticism tends to convince such students that they are not good students; therefore, they can go in and out of internet cafes without
fear. Teacher praise can increase students’ self-identity and reinforce their beliefs [85]. However, it is usually easier to weaken stu-
dents’ self-efficacy through negative evaluations than to enhance their self-efficacy through praise [86]. Therefore, teachers should be
cautious in their use of criticism.

Becoming part of a peer group is a major experience associated with adolescence [87]. Adolescents tend to imitate the behavior of
their peers and participate in the same activities [88]; this behavior choice may be the result of peer pressure or the desire to avoid
potential social sanctions or social isolation [89]. Adolescents tend to engage in more unmonitored internet use if they have more peers
who are doing so. However, the network norms of such a peer group are different from those of the school, and this difference may be
rejected by other students, thus making it difficult to achieve high levels of recognition [90] and leading to high levels of depression.
Adolescents’ values are not yet stable, and they assess themselves by observing their peers. Observing high academic achievement on
the part of peers can increase adolescents’ academic self-efficacy, causing them to believe that they can accomplish the same tasks and
become equally good students. However, if peer failure is observed, academic self-efficacy decreases [91].

The effects of academic stress on internet addiction and depression have been repeatedly demonstrated [40,41]. The present study
also found positive associations adolescents’ levels of academic stress, levels of unmonitored internet use and depression. Specifically,
we found that this positive effect of academic stress was mediated by academic self-efficacy. In Asia, academic stress is a significant
source of daily stress for adolescents because students have high expectations for academic success [92]. Excessive academic stress can
affect adolescents’ academic self-efficacy judgments [47] and thus reduce their academic self-efficacy. This finding is consistent with
social cognitive theory, according to which stress is negatively related to self-efficacy [93]. Previous research also supports the
negative association between academic stress and academic self-efficacy [94]. However, low academic self-efficacy increases the risk
of depression in adolescents [95]. Adolescents with low academic self-efficacy perceive that they cannot meet the relevant standards
while nevertheless believing that they should do so [96]. This difference between aspirations and perceived ability can lead to feelings
of depression. In addition, academic self-efficacy has a significant negative relationship with behaviors that trigger internet addiction
[501, and this study demonstrates that high academic self-efficacy can reduce unmonitored internet use behaviors among adolescents.
High academic self-efficacy can help students set realistic goals, create encouraging thought patterns, cope with stress and negative
emotions, become more resistant to difficulties, and maintain their motivation [97].

School-based interventions are an effective strategy for improving adolescents’ behaviors and moods [98]. The findings reported in
this paper inform schools of ways of reducing unmonitored internet use and depression levels among adolescents with the goal of
reducing their risk of internet addiction and promoting students’ mental health. At the teacher level, schools can provide teachers with
training related to effective praise and criticism. Research has shown that teachers’ use of task-specific and constructive feedback can
have a positive impact on student behavior [99] and that praise for specific behaviors is more effective than general praise [100].
However, teachers should be particularly cautious when providing negative feedback, such as criticism, to students with depressive
tendencies and problematic behaviors. At the student level, students should be encouraged to develop positive relationships or taught
to choose more positive school members with whom to interact [101]. In a positive environment, adolescents may develop appropriate
norms and attitudes about internet use and reduce their own internet use, and a positive climate is conducive to such a reduction in
negative feelings [102].

In addition, physical activity is known to be an important way of preventing and treating internet addiction [103], in which context
exercise can replace a great deal of the internet experience and significantly reduce the amount of time spent online and the severity of
internet addiction [104]. Physical activity also has psychological benefits, such as reducing the risk of adolescent depression and
promoting adolescent mental health [105]. Physical activity has also been identified as an effective strategy to increase adolescents’
academic self-efficacy [106]. Therefore, schools can increase students’ number of hours of physical activity on the one hand and can
train more physical education teachers on the other hand with the goal of developing physical activity programs/interventions that
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emphasize a sense of accomplishment and hedonism and that feature achievable and realistic goals, thus increasing individual aca-
demic self-efficacy. High academic self-efficacy helps adolescents resist the negative effects of teacher criticism, negative peers, and
academic stress, thereby reducing their risk of unmonitored internet use and depression.

To test the robustness of the model in further detail, we set the random seed number to 200 and 800 and randomly selected 10 %
and 20 % of the original samples for model validation. The results are shown in Fig. 3. Compared to the full-sample path diagram
shown in Fig. 2, when the number of the random seed is 200 and the sampling proportion is 10 % (Fig. 3A), we find that the difference
lies in the reduction of the direct paths PP-UIA, PP-DP, AS—UIA and AS—DP; when the number of the random seed is 200 and the
sampling proportion is 20 % (Fig. 3B), the difference lies in the reduction of the direct paths PP—DP and PUIA—DP; when the number
of the random seed is 800 and the sampling proportion is 10 % (Fig. 3C), the difference lies in the reduction of the direct paths TP—DP,
TC—DP, and PP—DP and the indirect path PUIA—ASE; and when the number of the random seed is 800 and the sampling proportion is
20 % (Fig. 3D), the difference lies in the reduction of the direct paths TP—DP and TC—UIA. These results indicate that, with the
exception of some direct paths, the important path direction and significance of the small-sample tested model do not differ signifi-
cantly from those of the full-sample model, thus indicating the relative robustness and reliability of the model used in this study.

5. Limitations

This study is not without certain limitations. First, this study is based on a Chinese survey that focused on the specific context of
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Fig. 3. Robustness check.

Note. TP, Teacher praise; TC, Teacher criticism; PP, Positive peers; PUIU, Peer unmonitored internet use; AS, Academic stress; ASE, Academic self-
efficacy; UIU, Unmonitored internet use; DP, Depression.

*p < 0.05, **p < 0.01, ***p < 0.001.
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Chinese culture, and the generalizability of these results to other countries must take this limitation into account. As CEPS is a large
follow-up survey, due to considerations of follow-up success and time to fill in the responses, the survey team of experts, through
numerous adjustments, could only include the most critical topics to measure the variables, some of which had only one question, such
as unmonitored internet access, which is indeed a limitation of this study. The CEPS focused on the frequency with which students use
the internet and did not examine the purposes for which they do so or the specific types of internet use, although most youths use the
internet for entertainment-related purposes [107]. In the future, more dimensions should be used to measure adolescents’ unmoni-
tored internet use behavior. Additionally, this study focused on school-level influences, and in the future, we could consider adding
more influences, such as sports, which have been found to be important in previous studies [103,105]; accordingly, we advocate
increasing physical activity at the school level. Finally, the indirect effect of academic self-efficacy is small. However, the significance
of this indirect effect remains high based on a large-scale sample survey, thus indicating that our estimate is very accurate and that
academic self-efficacy is thus a critical mediating factor.

6. Conclusion

This study demonstrated the ability of teacher criticism, peer unmonitored internet use, and academic stress to exacerbate two risk
outcomes as well as the ability of teacher praise and positive peers to mitigate unmonitored internet use and depression levels among
adolescents. Academic self-efficacy plays an important mediating role in these effects. We advocate that schools should create a
positive school climate, establish appropriate online norms, and provide teacher feedback training to ensure that students can receive
more appropriate feedback. Additionally, physical activity programs should be designed to increase academic self-efficacy. These
multifaceted measures should reduce the risk of unmonitored internet use and depression among adolescents and thus promote the
healthy growth of young people.
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