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Preface

Normative development of children’s social, emotional, and school adjustment stems from

sources including both family and peer groups. Parent–child and peer interactions have unique and

significant implications for children, and these social relationships serve as a foundation for feelings

of security and belonging. During the socialization process in family and school contexts, children

display a wide variety of social behaviors, including aggressive behavior, social withdrawal, prosocial

behavior, antisocial behavior, cooperative behavior, bullying behavior, etc. However, several issues

require further exploration. For example, what are the different causal relations that might underlie

children’s social behaviors? What is the trajectory of these social behaviors at different developmental

stages? Could we find a more neural basis for these social behaviors via advanced techniques (e.g.,

EEG, ERP, fNIRS, and fMRI)? In light of these premises, this Book aims to advance the literature

on the development trajectory of children’s social behaviors and their cognitive neural mechanisms.

The research collated in this Book focuses on predictors and outcomes of children’s social behaviors

in family and school contexts from early childhood to emerging adulthood, risk/protective factors

among these associations, social behaviors in different contexts, or their cognitive neural mechanisms.

Xuechen Ding and Wan Ding

Guest Editors
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Shyness, Sport Engagement, and Internalizing Problems in
Chinese Children: The Moderating Role of Class Sport
Participation in a Multi-Level Model
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Abstract: The relations between shyness and internalizing problems have been mainly explored at the
individual level, with little known about its dynamics at the group level. This study aims to examine
the mediating effect of individual-level sport engagement and the moderating effect of class-level
sport participation in the relations between shyness and internalizing problems. The participants
were 951 children attending primary and middle school from grade 3 to grade 7 (Mage = 11 years,
509 boys) in urban areas of China. Cross-sectional data were collected using self-report assessments.
Multi-level analysis indicated that (1) shyness was positively associated with internalizing problems;
(2) sport engagement partially mediated the relations between shyness and internalizing problems;
and (3) class sport participation was a cross-level moderator in the mediating relations between
shyness, sport engagement, and internalizing problems. Shy children in classes with a higher level of
sport participation tend to have less sport engagement and more internalizing problems than those
in classes with a lower level of sport participation. These findings illuminate implications from a
multi-level perspective for shy children’s adjustment in a Chinese context. The well-being of shy
children could be improved by intervening in sport activity, addressing both individual engagement
and group dynamics, such as class participation.

Keywords: shyness; internalizing problems; sport engagement; sport participation; multi-level model

1. Introduction

Shyness refers to excessive wariness, discomfort, and internal anxiety in contexts of
social novelty or when perceived social evaluation is present [1]. Shyness is a tempera-
mental trait that is considered moderately inherited and biologically based, demonstrating
relative stability throughout personality development [2]. According to the social moti-
vational perspective, social engagement arises from the interplay between two opposing
motivational tendencies, social approach and social avoidance [3]. Shyness reflects the
underlying approach–avoidance conflict, whereby the desire for engaging with their peers
(i.e., high social approach motivation) is simultaneously inhibited by social fear and anxiety
(i.e., high social avoidance motivation). This inhibition contributes to the tendency of shy
children to withdraw from social interactions and have fewer opportunities to engage
with peers, which may lead to negative adjustment outcomes [4]. There is growing evi-
dence indicating shyness is associated with various adjustment difficulties, particularly
internalizing problems, such as loneliness, depression, social anxiety, and higher negative
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affect [5–7]. Research has shown that sport engagement and participation are associated
with a variety of positive psychosocial outcomes [8,9]. Class-centered physical education is
the primary way for school-aged children to engage in sports activities in the context of
Chinese culture [10]. As an important form of team sports activities, physical education
class can provide a structured and supportive environment that fosters the development
of individual competencies, the formation of social connections, and the expansion of
support networks [11]. Thus, participation in and engagement with team sports activities
holds the potential to mitigate internalizing problems in shy children. Although exten-
sive research provides evidence linking shyness to internalizing problems, the internal
mechanisms that may underlie (i.e., mediators) or modulate (i.e., moderators) these links
remain under-investigated. Meanwhile, previous studies on shy children mainly focused
on the individual level, with less attention given to the group level influences. Accord-
ingly, the present study aims to fill the gap by exploring the relations between shyness,
sport engagement, class sport participation, and internalizing problems among children in
mainland China.

1.1. Shyness and Internalizing Problems in China

Shy children tend to withdraw from social interactions, increasing the likelihood of
experiencing internalizing problems [12]. In the present study, we particularly focused on
loneliness, depression, and social anxiety as indices of internalizing problems, which have
a variety of negative consequences for both physical and mental health [13–15].

Peer relationships and friendships are important sources of emotional and social
support [16]. Children who interact less with their peers, such as those who are shy,
may be at a higher risk of developing emotional problems than their more outgoing
counterparts [17]. Shy children often feel uncomfortable in social situations, making
it difficult to establish deep friendships with peers. As a result, they are perceived to
be sad and anxious and may even be intentionally excluded by peers, which leads to
loneliness [18]. Moreover, shyness can disconnect children from peer play, contributing to
feelings of loneliness [19]. It has also been reported that low levels of peer acceptance and
approval in shy children result in higher levels of loneliness [20]. Empirical support from
the Chinese sample has shown that shyness is associated with feelings of loneliness [21–25].
For example, Tan et al. found Chinese children with greater level of shyness were not
conducive to developing close relationships, resulting in insufficient social support and
greater feelings of loneliness [26].

Similarly, shyness interferes with the healthy development of satisfying interpersonal
relationships in children. Interpersonal failures and concomitant anxiety can produce nega-
tive affect, which may cause an increase in depression [27]. Meanwhile, shy children may
develop negative self-perceptions and other psychological problems such as depression
when they realize their difficulties in social situations [28]. Numerous studies have shown
that shyness is linked to depression [6,29–32].

According to the cognitive model of social anxiety, anxiety arises from the negative
cognitive processing bias towards self and external information [33]. Shy children, who
often focus on themselves with fear of negative judgment, are particularly prone to experi-
encing social anxiety [28]. Furthermore, shy individuals tend to have relatively pessimistic
perceptions of their social performance, influenced by previous negative social experi-
ences [34], which consequently leads to the development of social anxiety [35]. Previous
studies have also shown that shyness is related to social anxiety in China [6,36,37]. For
example, Ran et al. found that shy individuals were more likely to have low self-esteem,
resulting in high social anxiety [38].

Research has also highlighted differences in the interpretation and implications of
shyness across cultural contexts [39]. In Western societies, where assertiveness and ex-
pressiveness are strongly encouraged [40], shyness is likely to be perceived as socially
immature and inappropriate [7]. However, the definition and development of shyness in
China is not exactly the same as in the Western context. On the one hand, shyness from
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the Chinese perspective involves self-conscious avoidance of public attention and social
restraint in behavior that presents as modesty and maintains social harmony, in line with
traditional Chinese culture and the collectivist orientation [37,41]. On the other hand, in
China, which has experienced large-scale economic and social reforms in the past 30 years,
the evaluation and perception of shyness have undergone great changes from positive
to negative. Specifically, in the traditional Chinese culture, shyness is often valued as
a positive behavioral trait that reflects social maturity, mastery, and understanding [42].
Now, new behavioral qualities such as initiative-taking and self-expression are increasingly
appreciated by individuals in the competitive urban environment [43]. Thus, shyness
may be perceived as a negative quality in the current social evaluation system and has
been proven to be increasingly associated with the internalizing dimension of adjustment
difficulties among children and adolescents in urban China [36,44,45]. In summary, shy
children’s internalizing problems deserve more attention.

1.2. Shyness and Internalizing Problems: Mediating Role of Sport Engagement

As mentioned above, shyness is directly related to internalizing problems, such as
loneliness, depression, and social anxiety. In addition to the direct relations, the present
study focused on the underlying process from shyness to these internalizing problems.
Ryan and Deci’s self-determination theory [46] suggests that shy children often experience
diminished feelings of competence, autonomy, and connectedness with peers, which, in
turn, contributes to the development of internalizing problems like anxiety and depression.
These basic human behavioral needs, particularly the sense of connection with others,
coincide with the concept of sport engagement proposed by positive psychologists [47].
Ramey et al. proposed that sport engagement could be conceptualized as comprising
three elements: (a) an affective component, including positive and negative responses
(e.g., enjoyment, excitement, and stress) to a sport activity; (b) a cognitive component,
including thoughtfulness and knowledge about the sport activity; and (c) a relational
component indicating the connection to others or group (e.g., relatedness, belongingness,
etc.) [47]. Drawing upon this perspective, this study proposed that sport engagement
would mediate the relations between shyness and internalizing problems.

Shy children may avoid sport engagement. They were less likely to list sports activity
as their primary activity as compared to other activities [48] and reported less involvement
in sports activities than their more sociable peers [49]. From a motivational perspective,
shy students may feel anxious or uncomfortable [7], which can lead to a lack of interest
or engagement in team sports activities. In fact, there is some evidence to suggest that
shy children are less likely to be involved in sports activities [48,50]. For example, Miller
suggested that shy children may hesitate to become involved in team sports because of fear
of negative evaluation from peers and coaches [51].

Furthermore, lack of sport engagement may be related to shy children’s internalizing
problems. Positive sport engagement (e.g., enjoyment, competence, and relatedness) may
be uniquely important in promoting well-being [9], as it enhances peer relations, increases
self-esteem, fosters a sense of security, and reduces anxiety [52]. On the contrary, shy
children tend to be more concerned with others’ evaluations [1], leading to less enjoyment
and more negative experiences during sports activities. This preoccupation negatively
impacts their happiness and increases their likelihood of developing internalizing problems.
In fact, previous studies have explored the role of sport engagement in internalizing
problems [53,54]. For example, Fletcher et al. found that sport engagement was related to
lower social anxiety in elementary school children [53]. Page et al. found that children aged
6 to 11 years with higher sport activity engagement reported lower scores on loneliness [55].
Moreover, a longitudinal study showed that sport engagement was related to lowered
depression across two years (from 10 to 12 years of age) [56]. Taken together, shy children
could experience internalizing problems through less sport engagement.
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1.3. Moderating Role of Class Sport Participation

According to ecological systems theory [57], the class, as an important part of the
micro-system, is a direct environment for individual activities and social interaction. Sport
participation, as an aspect of the class environment, is also critical for the establishment of
peer relationships and the shaping of their own behavior, which has a profound impact
on children’s mental health and socialization [58]. Class sport participation refers to an
organized, class-centered physical activity that is characterized by regular time schedules,
specified locations, coach supervision, and a group setting and usually includes goals for
performance or skill development [59]. A growing body of research has demonstrated
that class sport participation is negatively associated with internalizing problems among
samples of general individuals or non-shy children [8,60]. However, for shy children
with social withdrawal, there are different explanations. Salmivalli’s healthy context
paradox may provide new insight into the relation between class sport participation and
internalizing problems [61]. This paradox proposes that an improved social environment
can be detrimental for some children. For example, Bellmore et al. found that the negative
impact of victimization may be especially damaging in contexts where the overall level
of aggression or victimization is low [62]. Their findings were interpreted in terms of
social misfit and attribution theories. Specifically, being victimized in a context where very
few others share this plight, one is a social misfit deviating from what is normative. In
such a context, attributing the cause of victimization to oneself is likely [61]. Similarly, for
shy children, they play the role of social misfits and deviants in a class with more active
sport participation, and they then believe they possess personal inadequacies due to the
negative self-attribution tendency [63,64]. Thus, they may suffer more negative impacts
from sport participation. Therefore, we hypothesized that shy children in high-class-sport-
participation environments would develop more internalizing problems than shy children
in low-class-sport-participation environments.

In addition, class sport participation is also reasonable as a moderator in the relation
between shyness and sport engagement. Shy children often undergo feelings of self-
consciousness, worry, and anxiety when engaging in high social interactions [7]. For
example, in group play activities, shy children may behave by hovering, onlooking, and
avoiding approaching [3,65]. When shy children partake in class sports activities, they
may derive less enjoyment from the experience, which means less sport engagement based
on the affective component of sport engagement [48]. Meanwhile, shy children are less
likely to be included in class sports activities, which may lead to less bonding with other
participants in class sports, meaning less relational sport engagement [51]. Therefore, we
hypothesized that shy children in high-class-sport-participation environments would have
less sport engagement than shy children in low-class-sport-participation environments.

1.4. The Present Study

This study aimed to evaluate a model linking shyness, sport engagement, class sport
participation, and internalizing problems among Chinese children. Based on the relevant
theories and empirical literature, the following hypotheses were forwarded: (a) shyness
would be positively related to internalizing problems (depression, loneliness, and social
anxiety); (b) sport engagement would mediate the relations between shyness and internal-
izing problems; and (c) the relations between shyness and internalizing problems as well as
shyness and sport engagement would be moderated by class sport participation. It should
be mentioned that the amount of time spent with peers develops steadily from middle
childhood through to early adolescence [66], and peers become increasingly significant in
children’s daily lives throughout this developmental stage [67]. Consequently, withdraw-
ing from social interactions may be considered as particularly unfavorable and undesirable
during this stage. In the context of traditional culture in China, social interactions have
become increasingly crucial; disengagement from social settings could potentially lead to in-
creased distress for socially withdrawn individuals, such as shy children [25]. Accordingly,
we focused on children in middle childhood and early adolescence.

4
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2. Materials and Methods
2.1. Participants

The participants were N = 951 students (509 boys, age range = 8.75 to 13.34 years
old, Mage = 11.29 years, SD = 1.47 years) in grades 3 to 7 from public primary and
middle schools in the urban areas of Shanghai, China. The participants included 181 third
graders (Mage = 9.38 years, SD = 0.49 years), 240 fourth graders (Mage = 10.26 years,
SD = 0.46 years), 169 fifth graders (Mage = 11.30 years, SD = 0.47 years), 180 sixth graders
(Mage = 12.31 years, SD = 0.46 years), and 181 seventh graders (Mage = 13.41 years,
SD = 0.49 years), respectively. The sample was drawn from 21 classes in total, with an
average of approximately 45 students per class. All children in this sample were of the Han
ethnicity, which is the predominant ethnic group in China.

2.2. Measures
2.2.1. Shyness

The Chinese version of the Children’s Shyness Questionnaire (CSQ) was used to
measure shyness [1], which consists of 19 items related to shyness (e.g., “I find it difficult
to talk to people I don’t know”, “I feel nervous when I am with important people”, etc.).
Children were asked to rate each item on a 3-point scale, ranging from 1 = no to 3 = yes.
Higher average scores indicated greater levels of shyness. This measure has demonstrated
good psychometric properties and reliability in previous studies with Chinese children [36],
with a Cronbach’s alpha of 0.88 in the present study.

2.2.2. Sport Engagement and Class Sport Participation

Sport engagement and class sport participation were assessed using the Chinese
version of the Snapshot Survey of Engagement tool—Revised (The Snapshot Survey of
Engagement tool—Revised was validated among Chinese individuals (n = 535). A confir-
matory factors analysis (CFA) indicated that the data fit well, χ 2 = 163.31, df = 38, p < 0.001,
CFI = 0.97, TLI = 0.95, RMSEA = 0.06, and SRMR = 0.03, and all loadings for items ranged
from 0.66 to 0.89), which includes 11 items and has a reliability of α = 0.91 [68–70]. Nine
of these items assess three aspects of sport engagement—cognitive engagement, affective
engagement, and relational engagement —on a 4-point scale ranging from 1 (not at all) to
4 (a lot). For example, cognitive engagement includes items like “I really focus on sports
activities when I am doing it”, affective engagement includes items like “I enjoy sports
activities and have fun when I am involved”, and relational engagement includes items like
“Sports activities help me connect to something greater than myself”. Higher average scores
reflect greater sport engagement. The remaining two items measure sport participation
by asking children how often they participate in sports activities (e.g., “How often do you
participate in sports activities?”) and how long they have been involved (e.g., “How long
have you been involved in sports activities?”). The responses for frequency range from 1
(achieved it just once) to 6 (several times a week), and for duration from 1 (just started)
to 6 (more than 5 years) [9]. These frequency and duration scores are multiplied to create
an individual sport participation score, which is then averaged to calculate the class sport
participation score. Higher scores indicate greater class sport participation.

2.2.3. Depression

A 14-item measure of the Children’s Depression Inventory (CDI) was used to assess
children’s depressive symptoms [71]. Each item offers three possible responses to capture
the frequency and intensity of depressive feelings, such as “I feel like crying every day”, “I
feel like crying most days”, and “I feel like crying once in a while”. Children were asked
to choose the statement that best represented their feelings over the past two weeks. An
average score was then calculated for each child, with higher scores indicating more severe
depressive symptoms. This tool has been validated and shown to be reliable in previous
research involving Chinese children [72], with the present study reporting a Cronbach’s
alpha of 0.87.
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2.2.4. Social Anxiety

The Social Anxiety Scale for Children—Revised, developed by La Greca and Stone [73],
was used to measure children’s social anxiety. Children completed the Chinese version
of this scale, adapted by Liu et al. [74], which consists of 15 items rated on a 5-point scale
ranging from 1 (never) to 5 (always). An example item is “Kids are making fun of me”.
Higher average scores on this scale indicate greater levels of social anxiety. This scale has
demonstrated reliability and validity in studies with Chinese students [74], with the current
study reporting a Cronbach’s alpha of 0.92.

2.2.5. Loneliness

Loneliness was measured using the Children’s Loneliness Scale, a self-report measure
adapted from Asher [75]. This scale includes 16 items, such as “I don’t have any friends”,
which are rated on a 5-point scale from 1 (not at all true) to 5 (always true). An average
loneliness score was calculated for each child, with higher scores indicating greater feelings
of loneliness. This measure has been validated and shown to be reliable in previous research
with Chinese children [76], with the current study reporting a Cronbach’s alpha of 0.92.

2.3. Procedure

Children completed self-report measures that were group-administered during class
time on a school day. The administration of the measures was carried out by trained
researchers (i.e., graduate students). The Research Ethics Committee of Shanghai Normal
University (No. 2023026) approved this study in 2021, which was carried out in compliance
with the standards of the Declaration of Helsinki. Written informed consent was obtained
from all students and their parents through the school beforehand. Extensive explanations
of the procedure were provided during the administration. No evidence was found that
the children had difficulties understanding the procedure or the items in the measures.
Recruitment and data collection were all completed at the end of semester.

2.4. Plan of Data Analysis

Two-level hierarchical linear modeling (HLM) was conducted to examine the main
effect, the mediating effect of sport engagement, and the moderating effect of class sport
participation [77]. The analyses were conducted by SPSS 23.0 and Mplus 8.0. Drawing
on previous studies [47,48,78,79], two latent variables were created as follows: sport
engagement (cognitive engagement, affective engagement, and relational engagement)
and internalizing problems (depression, loneliness, and social anxiety). Shyness, sport
engagement, and internalizing problems were included as individual-level predictors, and
child gender and individual sport participation were included as control variables at the
individual level. Class sport participation was included as a group-level predictor, and class
size and grade were included as control variables at the class level. As suggested by Enders
and Tofighi [80], the selection of centering should not be based on statistical evidence but
instead depends on substantive research questions. Group-mean centering is appropriate
when the primary substantive interest involves a Level 1 (i.e., individual level) predictor,
while grand-mean centering is suitable for interactions involving Level 2 (i.e., class level)
variables. Thus, shyness was group-mean centered, and class sport participation was
grand-mean centered.

3. Results
3.1. Descriptive Statistics

A MANOVA was conducted to test the effect of gender on all study variables. A
significant effect of gender was found: Wilk’s λ = 0.90, F (7, 897) = 13.82, p < 0.001, and
η2 = 0.10. Follow-up univariate analysis indicated that girls had higher scores on shyness
and social anxiety and lower scores on individual sport participation and sport engagement
(including cognitive engagement, affective engagement, and relational engagement) than
boys. Detailed descriptive statistics are presented in Table 1. The magnitudes of the
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intercorrelations among the variables ranged from low to moderate, indicating that these
variables measured different but related aspects of child adjustment. Pearson correlations
among variables are presented in Table 2.

Table 1. Means and standard deviations of study variables.

Variable Boys Girls

Shyness 1.44 (0.45) 1.56 (0.41)
Cognitive engagement 3.25 (0.77) 2.87 (0.81)
Affective engagement 3.28 (0.81) 2.93 (0.92)
Relational engagement 3.20 (0.84) 2.97 (0.91)

Social anxiety 1.99 (0.84) 2.20 (0.91)
Depression 1.40 (0.33) 1.42 (0.38)
Loneliness 1.92 (0.71) 1.90 (0.75)

Individual sport participation 24.28 (11.52) 22.68 (12.08)
Note: standard deviations are in parenthesis.

Table 2. Pearson correlations among study variables.

Variable 1 2 3 4 5 6 7

1. Shyness -
2. Cognitive engagement −0.31 ** -
3. Affective engagement −0.32 ** 0.79 ** -
4. Relational engagement −0.30 ** 0.74 ** 0.77 ** -

5. Depression 0.53 ** −0.37 ** −0.39 ** −0.41 ** -
6. Loneliness 0.47 ** −0.35 ** −0.36 ** −0.40 ** 0.64 ** -

7. Social anxiety 0.74 ** −0.30 ** −0.32 ** −0.33 ** 0.65 ** 0.54 ** -
8. Class sport participation 0.11 ** −0.15 ** −0.11 ** −0.08 * 0.14 ** −0.02 0.14 **

Note: * p < 0.05. ** p < 0.01.

3.2. Testing Cross-Level Moderated Mediation Model

The HLM results regarding the main effects of the individual- and class-level variables
and the cross-level interactions between shyness and class sport participation are presented
in Table 3 and Figure 1. For within-group associations, shyness was positively associ-
ated with internalizing problems and negatively associated with sport engagement. Sport
engagement was negatively associated with internalizing problems. For between-group
associations, the results showed that after controlling for shyness, sport engagement, and in-
ternalizing problems, class sport participation was positively associated with internalizing
problems and negatively associated with sport engagement.

Table 3. Results of hypotheses testing.

Variables

Model 1 Model 2 Model 3

Internalizing
Problems

Sport
Engagement

Internalizing
Problems

Sport
Engagement

Internalizing
Problems

Individual level
Gender −0.03 (0.03) −0.15 *** (0.03) −0.08 ** (0.03) 0.35 *** (0.08) 0.28 *** (0.07)

ISP −0.09 *** (0.03) 0.26 *** (0.04) −0.03 (0.03) 0.04 *** (0.01) −0.01 ** (0.01)
Shyness 0.79 *** (0.02) −0.31 *** (0.03) 0.71 *** (0.03) −0.77 *** (0.12) 0.67 *** (0.26)

Sport engagement −0.24 *** (0.04) −0.32 *** (0.07)
Class level
Class size −0.01 (0.14) −0.03 (0.09)

CSP −0.30 *** (0.03) 0.10 *** (0.03)
Shyness × CSP −0.06 ** (0.03) 0.09 * (0.04)

Notes. ISP = individual sport participation; CSP = class sport participation. Standard errors are in parenthesis.
* p < 0.05. ** p < 0.01. *** p < 0.001.
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*** p < 0.001.

For the mediating effect, we found that shyness was negatively associated with sport
engagement (β = −0.31, p < 0.001, Model 2) and, in turn, sport engagement was negatively
associated with internalizing problems (β = −0.24, p < 0.001, Model 2). The positive relations
between shyness and internalizing problems were significant when sport engagement
entered in the same model (β = 0.71, p < 0.001, Model 2). These results suggest that sport
engagement partially mediated the relations between shyness and internalizing problems.

For the moderating effects, there were significant shyness × class sport participation
interactions on sport engagement (γ = −0.06, p < 0.05, Model 3) and internalizing problems
(γ = 0.09, p < 0.05, Model 3). Follow-up simple slope tests were conducted to understand
the moderating effects of class sport participation following the approaches suggested
by Aiken and West [81]. Specifically, the associations of internalizing problems–shyness
and sport engagement–shyness were plotted at a high value (1 SD above the mean) and a
low value (1 SD below the mean) of class sport participation, respectively. The results are
presented in Figures 2 and 3. As illustrated in the figures, the associations between shyness
and internalizing problems were stronger in classes with higher class sport participation
(simple slope = 1.02, p < 0.001) than in classes with lower class sport participation (simple
slope = 0.31, p < 0.001). In addition, the associations between shyness and sport engagement
were stronger in classes with higher class sport participation (simple slope = −1.03, p < 0.001)
than in classes with lower class sport participation (simple slope = −0.51, p < 0.001). In
summary, higher class sport participation made children with high shyness have less
sport engagement than lower class sport participation. Additionally, higher class sport
participation made children with high shyness have more internalizing problems than
lower class sport participation.
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4. Discussion

Previous studies have demonstrated that shyness is associated with internalizing
problems among Chinese children [6,22]. However, the underlying mechanisms are not
well understood. Therefore, we investigated a model linking shyness, sport engagement,
class sport participation, and internalizing problems among Chinese children. Our findings
demonstrate that sport engagement mediated the relations between shyness and internaliz-
ing problems. In addition, our result also indicated that class sport participation plays a
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moderating role between shyness and internalizing problems, as well as between shyness
and sport engagement.

4.1. Shyness, Sport Engagement, and Internalizing Problems

We found evidence that shyness is negatively associated with sport engagement,
which, in turn, was negatively associated with internalizing problems. To the best of our
knowledge, this is the first study to demonstrate that sport engagement mediates the
relations between shyness and internalizing problems among Chinese youth. Consistent
with previous research, shyness has consistent links with indices of internalizing prob-
lems from early childhood through adolescence (e.g., loneliness, anxiety, and depressive
symptoms) [82–84]. Shy children may experience heightened feelings of worry, anxiety,
and rumination, especially when facing stressful situations, such as sports with peers [7].
They may not like engaging in sports due to the social interaction and communication,
leading to negative thoughts about the sport and unwillingness to invest in the sport.
Indeed, previous findings suggest that shy children reported less engagement in sports
activities [49,85]. Sport engagement may be a salient factor for internalizing outcomes
associated with shyness [86]. Individuals may experience a sense of belonging, intimate
friendships, fellowship, and positive peer relationships through engaging in sports activi-
ties, all of which are linked to better mental health [60,87]. The need to belong is thought
to be most important in terms of buffering against perceptions of loneliness. Intimate
relationships also provide an important source of emotional support and happiness, which
is beneficial to relieve depression and social anxiety [88]. Positive social contact within
the context of valued relationships with people is seen as essential for greater emotional
well-being [59]. In contrast, when individuals experience lower levels of sport engagement,
negative thoughts may arise and feelings of connection with others may diminish, which,
in turn, was associated with higher levels of internalizing problems. Take together, in
our study, the less sports shy children were involved in, the more internalizing problems
they experienced.

4.2. Role of Class Sport Participation

We further found that class sport participation played a moderating role in the rela-
tions between shyness and internalizing problems as well as shyness and sport engagement.
Specifically, a stronger sports environment in class is likely to lead to less sport engagement
and more internalizing problems among shy children. Sports for children and adolescents
are frequently performed within group settings such as classes [89]. Feeling of social
wariness and self-consciousness may cause shy children to withdraw from opportunities to
participate in class sports, resulting in their inability to enjoy and engage in sports activities.
Shy children may constitute a minority group in classes where sports are popular, making
them more prone to being overlooked by peers, leading to a significant psychological
disparity. The team collaboration and competitive atmosphere of class sports competitions
may be related to experiences of stress, which would exacerbate anxiety and tension in
shy children [90]. Moreover, due to their negative attribution and poor emotion regulation
ability, shy children may experience more internalizing problems [91]. In addition, accord-
ing to the “healthy environment paradox” theory, despite an overall positive or healthy
environment, certain individuals or groups may still experience significant difficulties,
leading to negative outcomes within that context [61]. In the present study, in classes with
a stronger sports environment, children who are shy and dislike sports may feel increased
pressure to deal with the group activities. Due to the peer pressure and the fear of their
performance in sports, shy children may disengage from sports activities, which, in turn,
exacerbates the internalizing problems [92].

4.3. Limitations and Implications

The present study explored the internal mechanism and factors between shyness and
internalizing problems. However, there are several limitations that must be considered. The
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first limitation arises from the cross-sectional, single-source research design of this study.
Although we theoretically delineated the causal relations among variables, the design
features increase the possibility that the results are influenced by common method variance
and limit our ability to establish causal relations [93–95]. Thus, future research could use
longitudinal or experimental approaches to examine the causal nature of these relations.
Second, we used a multi-level modeling approach to analyze hierarchical data in this
study, which may risk underestimating the effects. The method of Multi-level Structural
Equation Modeling (MSEM) is recommended to produce more accurate estimated effects
and confidence intervals [96]. Despite this, there are some challenges of using MSEM;
serious convergence issues may be encountered with MSEM estimates based on fewer than
80 groups [97]. Due to its accuracy and precision in latent variable models, MSEM is still
recommended for further studies, which should consider enlarging the sample size at the
school level. Third, we conducted the study in urban China where the sociocultural context
is different from other Chinese contexts, which limits the generalizability of the findings
to other suburban or rural areas of China. Given that there are significant geographical
differences in terms of social and cultural values within China, these results should be
interpreted with caution when generalizing to other regions and cultures. Fourth, the
measurement of sport engagement in this study was limited to the school context, without
distinguishing between individual sports and team sports. Future studies could employ
more detailed and effective measurements to differentiate between these types of sports
activities. Finally, there are potential effects of other mediating variables that have not been
discovered, such as perceived positive effects of exercise and exercise efficacy [98]. These
are also considered as important variables, which are affected by individual cognition and
exercise experience and deserve further attention. Future research should investigate other
potential pathways to gain a more comprehensive understanding of the complex interplay
between these variables.

Despite these limitations, by exploring the underlying mechanism of the relations
between shyness and internalizing problems, this study extends existing research by
uncovering the mediating role of sport engagement and expanding the mediation model to
include the cross-level moderating effect of class sport participation. Our findings provide
educational guidelines and suggestions about how to alleviate internalization problems
among shy children. First, our findings have demonstrated that sport engagement is
a mediator linking shyness to internalizing problems. This finding implies that wider
sport engagement within the school can be essential in reducing loneliness, depression,
and social anxiety among shy students. In this regard, more accessible, inclusive, and
diverse sports activities should be available for students to choose from, especially for shy
individuals. Second, it was found that class sport participation moderates the relations
between shyness and internalizing problems as well as shyness and sport engagement.
It means that the plight of shy children should be improved not only from an individual
perspective but also from a group perspective such as the class. For example, teachers
or coaches could build an autonomic and relaxed class sport atmosphere, which could
promote shy students to establish more positive self-evaluation of their social capacity.
Finally, professionals or coaches could help shy students by creating more sport programs
that meet their individual needs and interests. These programs could involve sports that
enhance engagement, participation, social skills, and self-esteem, and, more importantly,
can be delivered in a supportive and inclusive sport environment.

5. Conclusions

Our study tested a multi-level moderated mediation model of sport engagement as a
mediator and class sport participation as a moderator between shyness and internalizing
problems among Chinese children. The results suggest that shyness is related to lower
levels of sport engagement, which, in turn, is associated with lower levels of internalizing
problems. A higher level of class sport participation is associated with lower sport engage-
ment and higher internalizing problems among shy children in China. The mechanisms of
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these relations may inform prevention and early intervention programs for internalizing
problems through the strength of class sport participation. This highlights the importance
of considering individual experiences and needs within broader social contexts, rather than
assuming that a positive environment guarantees positive outcomes for everyone.
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Abstract: The aim of the current study was to examine the unique relations between
introversion and indices of well-being while accounting for aspects of solitude (i.e., time
spent alone, shyness, affinity for solitude, and negative thinking while alone). Participants
were n = 1036 adolescents (15–19 years of age, M = 16.19 years, SD = 0.58; 67% girls)
who completed a series of self-report measures assessing introversion, time spent alone,
negative thinking while alone, motivations for solitude (shyness, affinity for solitude),
and indices of well-being (i.e., loneliness, positive/negative affect, general well-being).
Overall, results from correlational analyses indicated that introversion was associated
with poorer functioning across all indices of well-being. However, when controlling for
aspects of solitude, results from hierarchical regression analyses indicated a complex set
of associations that varied across indices of well-being. Introversion remained associated
significantly and negatively with well-being and positive affect, was no longer related
significantly to loneliness, and became related significantly and negatively to negative
affect. Findings are discussed in terms of how personality characteristics and aspects of
solitude can impact the well-being of adolescents.

Keywords: adolescence; solitude; introversion; well-being

1. Introduction
1.1. Adolescence

Adolescence is a transitional developmental period between late childhood and early
adulthood characterized by increased time spent alone, identity development, the naviga-
tion of new intimate relationships, and the shaping of personality traits that will become
more stable over the course of one’s life (Klimstra et al., 2013; Weinstein et al., 2021). As
a result, personality traits are particularly important to study in adolescence (De Fruyt &
Karevold, 2021), a developmental period with important implications for mental health
and well-being implications (Gale et al., 2013; Roberts et al., 2006; Steinmayr et al., 2019).

The extroversion-introversion dimension of personality may be particularly impactful
on well-being during adolescence (Steinmayr et al., 2019). Extroverted individuals are bold,
outgoing, and lively compared to their introverted counterparts, who are more reflective,
thoughtful, and reserved (Briggs Myers, 2022; Eysenck, 1991). Whereas extroverts tend to
prefer social environments and avoid being alone, introverts are more prone to seeking
solitude (Card & Skakoon-Sparling, 2023; Teppers et al., 2013). Importantly, although there
are happy introverts (Hills & Argyle, 2001), there is a large and robust empirical literature
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indicating that, overall, introversion is negatively related to aspects of psychological well-
being (Anglim et al., 2020; Buecker et al., 2020; Zelenski et al., 2021). However, introversion
is also related to other characteristics and behaviors that may also impact well-being
(Zelenski et al., 2021).

For example, in terms of behaviors, evidence indicates that introverts tend to spend
more time alone than their more extroverted counterparts (Srivastava et al., 2008), which
may reduce opportunities for social interactions that serve to boost positive mood (Sand-
strom & Dunn, 2014; Sprecher et al., 2023). Introversion is also positively associated
with both an affinity for solitude (i.e., the tendency to enjoy spending time alone; Borg
& Willoughby, 2022) and shyness (i.e., a personality trait characterized by fear and self-
consciousness in social situations; Cheek et al., 1986). Being highly motivated to seek
solitude may undermine adolescents’ abilities to build meaningful bonds with others,
which are conducive to promoting and of paramount importance to well-being during ado-
lescence (Bagwell et al., 2021; Coplan et al., 2019). Notwithstanding solitude motivations,
spending time alone can also promote engagement in negative patterns of thinking, such as
rumination, which is negatively associated with indices of well-being (i.e., negative affect,
loneliness; Hipson et al., 2021).

Although there are many theories that attempt to account for why extroverts are
generally happier than introverts, additional empirical research is required to better under-
stand the unique contributions of extroversion-introversion that account for this association
(Zelenski et al., 2021). Importantly, there have only been a handful of studies that have
specifically explored the correlates of introversion in adolescence (e.g., Suldo et al., 2015).
Accordingly, the goal of the current study was to examine associations between introver-
sion, aspects of solitude, and indices of well-being in the under-studied developmental
period of adolescence. In particular, we sought to assess the unique associations between
introversion and well-being (loneliness, positive/negative affect, general well-being) after
accounting for factors related to aspects of solitude, including time spent alone, motivations
for seeking solitude (e.g., shyness, affinity for solitude), and negative thinking in solitude.

1.2. Overview of Introversion-Extroversion

Extraversion-introversion is a core personality trait that is part of the predominant
contemporary models of personality (McCrae & John, 1992; Zelenski et al., 2021). At
one end of the continuum, extraversion is broadly characterized as reflecting a desire for
gratification from sources outside of the self, whereas introversion denotes interest in one’s
internal mental faculties (Briggs Myers, 2022; Petric, 2022). Jung (1921) first proposed that
introversion-extroversion describes individual differences in energy among people, which
drive behavior. He argued that introverts gain energy from inward-focused endeavors (e.g.,
reflection), whereas extroverts receive energy by engaging outwards with others (e.g., social
encounters). Eysenck later asserted that introversion-extroversion is a singular dimension
of personality and individual differences in the trait are dependent on need for cortical
arousal (Eysenck, 1967). Extraverts require more arousal than introverts and, in turn,
may be more likely to seek stimulation through spending time with others or engaging in
exciting activities (Hills & Argyle, 2001). Introverts have a lower threshold for arousal and
are more likely to engage in activities that have little stimulation, such as reading a book
(Eysenck & Eysenck, 1985).

Although Jung (1921) argued that people are either dichotomously introverts or
extroverts, the introversion-extroversion personality trait is a continuous dimension of
personality, and people usually fall between the two extremes (Petric, 2022; Zelenski et al.,
2021). The introversion-extroversion dimension of personality has been conceptualized as a su-
per trait, which includes additional narrower facets that could provide a further understanding
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of the intricacies of the dimension (Zelenski et al., 2021). Facets of extroversion-introversion
include sociability/unsociability, assertiveness/passivity, gregariousness/shyness, and risk-
taking/cautiousness (Costa & McCrae, 1992; Eysenck & Eysenck, 1985; Zelenski et al., 2021).

Introversion/extroversion is a robust predictor of well-being (Busseri & Erb, 2024;
Zelenski et al., 2021). For example, as compared to their more introverted counterparts,
extroverts tend to experience more positive emotions, which last longer and are more
intense (Hemenover, 2003; Rusting, 2001). Across studies of adults, extroversion has been
found to be negatively associated with loneliness (Cacioppo et al., 2006; Vanhalst et al.,
2012) and robustly positively related to happiness, resilience, subjective well-being, job
satisfaction, and other indices of well-being (Anglim et al., 2020; Lun & Yeung, 2019; Soto
& Tackett, 2015). Although the trait of extroversion has some overlap with the greater
experience of positive emotions, there are other aspects of extroversion that are associated
with happiness outside the measure of emotionality (Steel et al., 2008). Moreover, in
experimental manipulations, being assigned to act in more extroverted ways (e.g., being
more talkative) can make people happier compared to when they are assigned to act
in introverted ways (e.g., being quiet or reserved; Margolis & Lyubomirsky, 2020). Of
note, relative to knowledge about the concomitants of introversion during adulthood,
considerably less is known about the implications of introversion during the adolescent
developmental period.

Adolescence, typically studied as the ages of 10–18 years, is often described as a
tumultuous time, characterized by a plethora of biological, cognitive, behavioral, and social
developmental changes (D. Wood et al., 2018). Adolescence is a critical time for pubertal
and brain development, cultivating peer relationships and avoiding peer rejection, and
identity formation (Corsano et al., 2006; Griffin, 2017; Luyckx & Robitschek, 2014). It is
also a time associated with developing advanced reasoning skills and agency to formulate
autonomous goals and engage in task-specific endeavors, which may in turn promote
positive psychological development (Napolitano et al., 2021; Wehmeyer & Shogren, 2017).
Personality traits are an important contributor to shaping social, biological, and health
outcomes in adolescence (Carvalho & Novo, 2014; Tackett, 2006). For example, Suldo et al.
(2015) found that personality accounted for 47% of an adolescent’s total life satisfaction.

As aforementioned, little is known about the psychological concomitants of introver-
sion during adolescence. However, consistent with findings among adults, there is some
indication that introverted adolescents tend to be less happy than their more extroverted
counterparts (Cheng & Furnham, 2003; Young & Bradley, 1998). Moreover, introversion
during adolescence has been related negatively to general well-being, as well as self-esteem,
life satisfaction, and positive affect (Butkovic et al., 2012; Ho et al., 2008; Steinmayr et al.,
2019). For example, in one study of younger (Mage = 14.6 years) and older adolescents
(Mage = 17.4 years), introversion was significantly and negatively related to indices of well-
being (i.e., positive attitudes, self-esteem, joy in life, lack of depressed mood) and positively
associated with indices of ill-being (i.e., problems/worrying, somatic complaints), even
after controlling for other personality traits such as neuroticism (Lampropoulou, 2018).
Introverted adolescents are also more likely to report both peer-related and parent-related
loneliness (Teppers et al., 2013).

1.3. Introversion, Solitude, and Well-Being: Considering Conceptual Mechanisms

Several possible explanations for the negative relation between introversion and
indices of well-being have been proposed. For example, it has been suggested that introverts
are less likely to possess positive traits (e.g., positive emotions, energy) and skills (e.g., social
competence; Argyle & Lu, 1990a, 1990b), which in turn may interfere with psychological
well-being. They may also be less prone to engage in social activities, which are conducive
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to fostering positive relationships that promote well-being (Lampropoulou, 2018; Suldo
et al., 2015; Teppers et al., 2013). However, to date, there has been limited direct empirical
support for these relations (Zelenski et al., 2021), particularly in adolescence. Given the well-
established linkages between introversion and solitude-seeking (Burger, 1995; Thomas et al.,
2021; Thomas & Nelson, 2024; Yuan & Grühn, 2023), in the current study, we considered
several plausible factors related to aspects of solitude that may help to account for the
negative association between introversion and well-being.

1.4. Time Spent Alone

A relatively simple explanation for why introverts report lower well-being is that they
spend too much time alone. Time alone can be problematic in adolescence because it limits
opportunities for positive interactions with peers, which are particularly important in the
face of growing social expectations and norms during this developmental period (Borg
& Willoughby, 2021; Bowker et al., 2020; Coplan et al., 2015). Engaging in more social
interactions also promotes the obtainment of social capital, which may open doors for future
opportunities to pursue endeavors perceived as rewarding (Card & Skakoon-Sparling, 2023;
Zelenski et al., 2021). Results from several studies indicate a positive association between
introversion and solitude in adulthood (e.g., Burger, 1995; Thomas et al., 2021; Thomas
& Nelson, 2024; Yuan & Grühn, 2023). Research indicates that introverted adolescents
show less aversion to being alone (Teppers et al., 2013), but, somewhat surprisingly, our
review of the literature did not uncover any studies directly examining the link between
introversion and time spent alone in adolescence. Limited research has examined time
spent alone in adolescence (McVarnock et al., 2023). Although solitude emerges as a context
for positive development in later adolescence (Larson, 1990), generally, time spent alone
appears to be associated with socio-emotional difficulties, including symptoms of anxiety
and depression, low self-esteem, and lower quality friendships, during adolescence (Borg
& Willoughby, 2022; Coplan et al., 2019; Hipson et al., 2021; Sette et al., 2024). However,
additional research is needed to establish what role, if any, the tendency to spend time in
solitude plays in the links between introversion and well-being.

1.5. Motivations for Seeking Solitude

Just as time alone is important, it is also important to consider introverts’ underlying
motivations for seeking solitude. For example, some introverts may report lower well-
being because they also tend to be shy. In adolescence, the personality trait of shyness is
characterized by feelings of wariness and self-consciousness in social contexts, particularly
in situations involving perceived social evaluation (Cheek et al., 1986). Shyness is posi-
tively associated with the personality trait of neuroticism, which is likely a result of the
worrying associated with neuroticism accompanying shyness (Bratko et al., 2002). How-
ever, introversion is also strongly associated with shyness in adolescents (Kwiatkowska &
Rogoza, 2019). Shyness in adolescence is associated with heightened negative affect and
loneliness, lower positive affect, and a negative view of the self (Coplan et al., 2021; Zhao
et al., 2018). Further, shy adolescents often have both fewer social relationships overall and
fewer close relationships and are more prone to peer victimization than their more sociable
counterparts (Kwiatkowska & Rogoza, 2019; Ojanen et al., 2017).

Adolescents may also seek time alone due to an affinity for solitude (Borg &
Willoughby, 2022). Adolescents high in an affinity for solitude seek solitude because they
enjoy and value spending time alone (Coplan et al., 2019). Results from numerous studies
have indicated a positive association between introversion and affinity for solitude (and
related constructs) in samples of adults (e.g., Burger, 1995; Thomas & Azmitia, 2019) and
adolescents (e.g., Corsano et al., 2019; Teppers et al., 2013). Of note, affinity for solitude is
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typically conceptualized as a relatively ‘benign’ reason for seeking solitude in adolescence,
particularly when compared to shyness (Coplan et al., 2015; Daly & Willoughby, 2020).
Having an affinity for solitude can be considered adaptive in adolescence, and depending
on motivations, it can be associated with psychosocial benefits (Borg & Willoughby, 2022).
However, results from several studies suggest that affinity for solitude often demonstrates
associations with indices of socio-emotional difficulties (e.g., symptoms of anxiety and
depression, low self-esteem, emotion dysregulation, loneliness) in adolescence (Borg &
Willoughby, 2022; Endo et al., 2017; Wang et al., 2013), perhaps due to cascading negative
social consequences of seeking solitude, for any reason, during adolescence. Mixed findings
regarding affinity for solitude emphasize the need for more research during this important
developmental period. Thus, motivations for solitude, such as shyness and affinity for
solitude, should be considered in conjunction with introversion due to their associations
with introversion and potential differential impacts on how time alone affects adolescents.

1.6. Negative Thinking While Alone

Finally, we considered what introverted adolescents might do during their time alone.
Adolescents engage in a variety of activities while alone, which are differentially associated
with adjustment (Hipson et al., 2021). One particularly maladaptive solitary activity
appears to be engaging in patterns of negative thinking, such as worrying (Borkovec et al.,
1983), rumination (Constantin et al., 2018), and procrastination (Flett et al., 2012). Introverts
are characterized as individuals who spend time engaged with their inner thoughts, which
may promote introspection but also patterns of negative thinking (Thomas & Nelson, 2024).
In support of this notion, introversion has been positively (and moderately) associated with
rumination (Conway et al., 2000; Oral & Arslan, 2017; Thomas & Nelson, 2024). However,
findings pertaining to the links between introversion and negative thinking styles have
been more mixed (Hui et al., 2024; Vélez et al., 2024). Results from two recent studies found
that adolescents (Hipson et al., 2021) and adults (McVarnock et al., 2023) who frequently
engage in thinking (e.g., rumination, daydreaming, planning) when alone were more likely
to experience negative affect and loneliness. There is also some preliminary evidence to
indicate that negative thinking styles (i.e., brooding and reflection) mediate the association
between introversion and depressive symptoms (Lyon et al., 2021).

2. The Current Study
The goal of this research was to examine the links between introversion, aspects of

solitude, and indices of well-being in the under-studied developmental period of adoles-
cence. Further, we sought to examine whether introversion remained negatively associated
with well-being after accounting for the postulated explanatory factors related to solitude,
including time spent alone, motivations for seeking solitude (i.e., shyness, affinity for
solitude), and negative thoughts while alone. It was hypothesized that introversion would
be negatively related to general well-being and positive affect, as well as positively related
to loneliness and negative affect. In terms of aspects of solitude, time alone, shyness, and
negative thinking were each expected to be negatively associated with well-being. Given
the aforementioned mixed findings, affinity for solitude was tentatively expected to be
non-significantly (or even positively) associated with well-being. Finally, we sought to test
whether associations between introversion and indices of well-being remain significant
after controlling for aspects of solitude to determine whether introversion, or its known
correlates, best explains variability in well-being during adolescence.
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3. Method
3.1. Participants

Participants were n = 1036 adolescents (n = 304 boys, n = 692 girls, n = 40 did not
specify) ages 15–19 years (M = 16.19, SD = 0.58) attending public high schools in Eastern On-
tario, Canada. Participants were students in an elective Introduction to Psychology, Sociology,
and Anthropology course. The initial sample consisted of 1140 participants. Participants who
did not provide written consent (n = 29) or did not indicate their age (n = 75) were removed.

Although school boards did not permit the collection of individual data on ethnicity
or socioeconomic status, the participating schools were from a mix of urban, suburban, and
rural neighborhoods. In addition, the most recent publicly available data for the 2019–2020
academic year indicated that: (1) 73% of secondary school students lived in homes where
English was the primary language; (2) 20% came from a lower-income home, 14% from a
middle-income home, 38% from an upper-income home, and 19% preferred not to answer;
and (3) 58% identified as White, with a variety of racial/ethnic identities represented (e.g.,
14% Middle Eastern, 9% Black, 8% South Asian, 11% East Asian, 4% Southeast Asian, 3%
Latino/Latina/Latinx, 2% Indigenous, 1% Other; Ottawa-Carleton District School Board
OCDSB, 2020).

3.2. Procedure

Following approval from the university ethics board and public School boards, written
parental consent and online adolescent participant consent were obtained. Participants
completed the online survey during class time on a laptop or smartphone. Surveys were
completed independently, but graduate students and trained research assistants were
available for questions and clarification of survey items. Survey responses were anonymous.
Data were collected in two cohorts: Cohort 1 (October 2022–April 2023) and Cohort 2
(November 2023–May 2024).

3.3. Measures
3.3.1. Introversion

Introversion was assessed using the extraversion/introversion subscale of the Big
Five Personality Inventory (John & Srivastava, 1999). The subscale contains 8 items that
ask participants to rate how much each statement reflects them as a person (e.g., “gener-
ates a lot of enthusiasm”, “tends to be quiet”). Items are rated on a 5-point scale (from
1 = “disagree strongly” to 5 = “agree strongly”). Of note, to ease presentation and inter-
pretation, extraversion scores were reverse-coded such that higher scores reflect higher
introversion. The extraversion/introversion subscale was found to have good internal
reliability in the current sample (α = 0.84).

3.3.2. Time Alone

Time alone was measured by aggregating two items assessing the average number of
times during the last 7 days they spent at least 15 min alone (1 = “not at all”, 6 = “more
than 3 times a day”) and hours they spent alone in the last seven days (1 = “<1 h [<15 min
per day]”, 6 = “more than 15 h [more than 2 h per day]” (Coplan et al., 2019, 2021). Time
spent alone was defined for participants as being alone or doing something alone, not
including sleeping. The items of time alone were highly correlated with each other (r = 0.61,
p < 0.001).

3.3.3. Affinity for Solitude

Affinity for solitude was examined using the Affinity for Solitude Scale (AFS; Coplan
et al., 2019), which was adapted from the original Preference for Solitude Scale (PSS; Burger,
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1995). The AFS contains 9 items (e.g., “I try to structure my day so that I always have some
time to myself”; I often have a strong desire to get away by myself”) rated on a 7-point
scale (from 1 = “strongly disagree” to 7 = “strongly agree”). AFS is calculated by using a
composite score, where higher scores indicate greater affinity for solitude, and it was found
to have had good internal reliability (α = 0.86) in the current sample.

3.3.4. Shyness

Shyness was assessed using the Cheek and Buss Shyness Scale (Cheek & Buss, 1981).
The scale contains 12 items (e.g., “I feel tense when I’m with people I don’t know well”;
“It is hard for me to act natural when I am meeting new people”) rated on a 5-point scale
(from 1 = “very uncharacteristic or untrue” to 5 = “very characteristic or true”). Items were
averaged to create a composite score, and higher scores indicated greater shyness. The
shyness scale was found to have good internal reliability in the current sample (α = 0.88).

3.3.5. Negative Thinking While Alone

Finally, participants’ negative thoughts while alone were measured using a single item
created for the current study. Participants were asked to indicate how often they engaged
in “negative thoughts (e.g., worrying, rumination, bored, procrastinating)” while they were
alone (defined as “by yourself or doing something by yourself—not including sleeping”)
on a 5-point scale (from 1 = “never” to 5 = “most of the time”).

3.3.6. Positive and Negative Affect

Affect was measured using the positive and negative affect schedule (PANAS; Watson et al.,
1988). This measure includes a 10-item subscale for both positive affect (e.g., “interested”,
“enthusiastic”) and negative affect (e.g., “distressed”, “guilty”). Participants could indicate
their agreement using a 5-point scale (from 1 = “not at all” to 5 = “extremely”). The scales
are calculated using a sum, where higher scores indicate greater positive or negative affect.
Both subscales were found to have good internal reliability in the current sample (α = 0.80
for positive affect; α = 0.86 for negative affect).

3.3.7. Loneliness

Loneliness was assessed using the UCLA Loneliness Scale Short Form (Russell, 1996). The
scale includes 8 items (e.g., “I lack companionship”, “I am unhappy being so withdrawn”)
that tap into how often participants experience feelings of loneliness (from 1 = “never” to
4 = “often”). The scale was found to have good internal reliability in the current sample
(α = 0.83).

3.3.8. Well-Being

Well-being was measured using the EPOCH Measure of Adolescent Well-Being (Kern
et al., 2016). This measure taps into five aspects of well-being (i.e., engagement, perse-
verance, optimism, connectedness, and happiness). The scale contains 20 items (e.g., “I
am optimistic about my future”, “there are people in my life who really care about me”)
and asks participants to rate how much they believe each statement describes them (from
1 = “almost never” to 5 = “almost always”). Items were aggregated to create a general
index of well-being. The scale was found to have excellent internal reliability in the current
sample (α = 0.90).

4. Results
4.1. Preliminary Analyses

Descriptive statistics and inter-correlations among the main study variables are pre-
sented in Table 1. Of note, introversion was significantly related to all aspects of solitude
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and indices of well-being in expected directions. Specifically, introversion was positively
associated with loneliness, negative affect, time alone, shyness, affinity for solitude, and
negative thinking, as well as negatively associated with general well-being and positive affect.

Table 1. Descriptive Statistics and Intercorrelations Among Study Variables.

Variables M SD 1 2 3 4 5 6 7 8 9 10

1. Age 16.190 0.583 -
2. Loneliness 2.619 0.492 0.048 -

3. Shyness 3.081 0.796 −0.025 0.299 *** -
4. Well-Being 3.171 0.695 0.061 −0.403 *** −0.421 *** -

5. AFS 4.688 1.231 −0.029 0.013 0.268 *** 0.060 -
6. Positive

Affect 31.536 6.560 0.053 −0.198 *** −0.396 *** 0.610 *** 0.024 -

7. Negative
Affect 27.457 8.133 −0.021 0.398 *** 0.361 *** −0.275 *** 0.075 * −0.019 -

8. Time Alone 4.340 1.384 0.001 0.093 ** 0.142 *** −0.176 *** 0.195 *** −0.164 *** 0.063 * -
9. Negative
Thinking 3.780 1.018 −0.037 0.375 *** 0.344 *** −0.321 *** 0.066 * −0.205 *** 0.562 *** 0.108 *** -

10. Introversion 2.922 0.804 −0.010 0.165 *** 0.644 *** −0.399 *** 0.292 *** −0.439 *** 0.111 *** 0.172 *** 0.185 *** -

Note: * p < 0.05, ** p < 0.01, *** p < 0.001. AFS = Affinity for Solitude.

Additionally, aspects of solitude were also generally associated with indices of well-
being in the expected directions. Notably (and supporting its validity), the single-item
assessment of negative thinking was positively associated with loneliness and negative
affect, as well as negatively associated with well-being and positive affect. Finally, introver-
sion was not significantly related to age, and there was no significant gender difference in
introversion (t = −0.682, p = 0.496).

4.2. Hierarchical Regression Analyses

A series of hierarchical regressions was computed to explore the unique relations
between introversion and indices of well-being (i.e., loneliness, well-being, positive affect,
negative affect), while accounting for gender, time alone, motivations for seeking solitude
(i.e., shyness, affinity for solitude), and negative thinking while alone. Separate equations
were computed to predict each index of well-being. For each equation, gender was entered
at Step 1, all aspects of solitude (shyness, affinity for solitude, time alone, negative thinking
while alone) were entered at Step 2, and introversion was entered at Step 3.

Results predicting well-being are displayed in Table 2. At Step 2, aspects of solitude
added a significant amount of explained variance in predicting well-being. Examination
of individual beta values suggested that time alone, shyness, and negative thinking were
negatively associated with well-being, whereas AFS was positively related to well-being.
At Step 3, after accounting for these variables, introversion still displayed a significant and
negative relation to general well-being.

Table 2. Multiple Regression Predicting Well-Being.

Variable Model 1 Model 2 Model 3

B SE B β B SE B β B SE B β
Gender −0.099 0.051 −0.066 0.012 0.046 0.008 −0.027 0.045 −0.018
Shyness −0.339 0.028 −0.387 *** −0.186 0.034 −0.212 ***

AFS 0.112 0.017 0.199 *** 0.132 0.017 0.234 ***
Time Alone −0.069 0.015 −0.136 *** −0.063 0.015 −0.123 ***

Negative Thinking −0.125 0.022 −0.184 *** −0.129 0.021 −0.190 ***
Introversion −0.240 0.033 −0.279 ***

Adj. R2 0.003 0.247 0.290
F for ∆R2 3.853 72.466 *** 54.114 ***

Note: * p < 0.05, ** p < 0.01, *** p < 0.001. Gender was coded Males = 1, Females = 2. AFS = Affinity for Solitude.

Results predicting positive affect are displayed in Table 3. At Step 2, aspects of solitude
added a significant amount of variance to the prediction of positive affect. Similarly to
well-being, individual beta values suggested that time alone and shyness were negatively
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associated with positive affect, and AFS was positively related to positive affect. At Step 3,
after accounting for control variables, introversion still displayed a significant and negative
relation to positive affect.

Table 3. Multiple regression predicting positive affect.

Variable Model 1 Model 2 Model 3

B SE B β B SE B β B SE B β
Gender −1.683 0.465 −0.120 −1.088 0.443 −0.077 * −1.560 0.425 −0.111 ***
Shyness −3.247 0.271 −0.396 *** −1.362 0.324 −0.166 ***

AFS 0.880 0.167 0.167 *** 1.111 0.161 0.211 ***
Time Alone −0.580 0.146 −0.123 *** −0.503 0.139 −106 ***

Negative Thinking −0.244 0.209 −0.038 −0.294 0.199 −0.046
Introversion −2.942 0.307 −0.365 ***

Adj. R2 0.013 0.190 0.264
F for ∆R2 13.116 *** 50.263 *** 91.765 ***

Note: * p < 0.05, ** p < 0.01, *** p < 0.001. Gender was coded Males = 1, Females = 2. AFS = Affinity for Solitude.

Results predicting negative affect are displayed in Table 4. At Step 2, aspects of solitude
added a significant amount of variance to the prediction of negative affect. Examination of
individual beta values suggested that shyness and negative thinking most strongly pre-
dicted negative affect. However, at Step 3, after accounting for these variables, introversion
demonstrated a significant negative association with negative affect.

Table 4. Multiple regression predicting negative affect.

Variable Model 1 Model 2 Model 3

B SE B β B SE B β B SE B β
Gender 5.068 0.562 0.287 *** 2.449 0.492 0.139 *** 2.189 0.490 0.124 ***
Shyness 1.788 0.301 0.170 *** 2.828 0.375 0.275 ***

AFS −0.045 0.186 −0.006 0.082 0.186 0.012
Time Alone −0.063 0.162 −0.010 −0.021 0.161 −0.003

Negative Thinking 3.769 0.232 0.479 *** 3.742 0.230 0.468 ***
Introversion −1.623 0.355 −0.160 ***

Adj. R2 0.083 0.366 0.380
F for ∆R2 81.319 *** 100.548 *** 20.898 ***

Note: * p < 0.05, ** p < 0.01, *** p < 0.001. Gender was coded Males = 1, Females = 2. AFS = Affinity for Solitude.

Finally, results predicting loneliness are displayed in Table 5. At Step 2, aspects of
solitude added a significant amount of variance to the prediction of loneliness. Examination
of individual beta values suggested that both shyness and negative thinking most strongly
predicted loneliness. However, after accounting for these variables, at Step 3, introversion
was not significantly associated with loneliness.

Table 5. Multiple regression predicting loneliness.

Variable Model 1 Model 2 Model 3

B SE B β B SE B β B SE B β
Gender 0.146 0.035 0.137 *** 0.045 0.034 0.042 0.042 0.034 0.040
Shyness 0.130 0.021 0.209 *** 0.139 0.026 0.223 ***

AFS −0.024 0.013 −0.061 −0.023 0.013 −0.058
Time Alone 0.018 0.011 0.050 0.018 0.011 0.051

Negative Thinking 0.139 0.016 0.285 *** 0.138 0.016 0.285 ***
Introversion −0.013 0.025 −0.022

Adj. R2 0.018 0.172 0.171
F for ∆R2 17.126 *** 42.644 *** 0.295

Note: * p < 0.05, ** p < 0.01, *** p < 0.001. Gender was coded Males = 1, Females = 2. AFS = Affinity for Solitude.

5. Discussion
A large body of research has shown that introversion is negatively related to aspects

of well-being across domains, time points, and cultures (Anglim et al., 2020; Gale et al.,
2013; Lun & Yeung, 2019). However, only a few studies have examined the implications of
introversion among samples of adolescents (e.g., Suldo et al., 2015). Moreover, it remains
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unclear whether introversion is associated with negative outcomes after accounting for
its known correlates. Finding solace in solitude is one of the defining characteristics of
introverts (Zelenski et al., 2021), but several aspects of solitude may negatively impact
well-being. Accordingly, the goal of this current study was to examine the unique relation
between introversion and indices of well-being in adolescence after accounting for con-
ceptually relevant aspects of solitude (i.e., time alone, motivations for solitude, negative
thinking while alone).

Overall, results from correlational analyses indicated that introversion was associated
with poorer functioning across all indices of well-being. However, when controlling for
aspects of solitude, results from hierarchical regression analyses indicated a complex set of
associations that varied across indices of well-being. Introversion remained significantly
and negatively associated with well-being and positive affect, was no longer significantly
related to loneliness, and became significantly and negatively related to negative affect. The
results from the current study speak to the complex and unique links between introver-
sion and indices of well-being and indicate that there are other factors beyond solitary
motivations, negative thinking, and time alone that account for these links in adolescence.

5.1. Aspects of Solitude and Well-Being in Adolescence

Although not the primary focus of the study, our results add to our understanding
of how different aspects of solitude are related to well-being in adolescence. For example,
shyness was positively related to loneliness and negative affect, as well as negatively related
to general well-being and positive affect. These findings are consistent with previous
research (Sette et al., 2024) and suggest that shyness remains a risk factor for internalizing
problems in adolescence. For affinity for solitude, results supported the notion that this
motivation for solitude is more benign in adolescence (Borg & Willoughby, 2021; Coplan
et al., 2019). Overall, affinity for solitude was not significantly related to well-being,
positive affect, or loneliness, although it did demonstrate a significant (albeit modest)
positive relation with negative affect. Of note, in regressions that controlled for other
aspects of solitude (i.e., shyness, time alone, negative thinking while alone), affinity for
solitude demonstrated a significant and positive association with both general well-being
and positive affect.

Both time spent alone and negative thinking while alone were positively related to
loneliness and negative affect and negatively related to general well-being and positive
affect. The association between time alone and indices of well-being remains relatively
unexplored in adolescents, but the results are in line with previous research in adolescents
(e.g., Hipson et al., 2021; R. Larson & Csikszentmihalyi, 1978), indicating that spending
too much time alone can have negative implications in adolescence. Similarly, previous
research has found that negative thinking in solitude can exacerbate negative emotions and
lead to feelings of loneliness in adolescents (e.g., Hipson et al., 2021) and young adults (e.g.,
J. Lay et al., 2019; Vanhalst et al., 2012). This finding supports the notion that thinking in
solitude can be an uncomfortable experience (Wilson et al., 2014).

5.2. Introversion, Solitude, and Well-Being

Overall, in line with predictions, results from correlational analyses indicated that
introversion was significantly associated with poorer well-being indices. Specifically,
introversion was negatively associated with general well-being and positive affect, as well
as positively related to loneliness and negative affect. These findings are in line with results
from considerable research in adults (Anglim et al., 2020; Card & Skakoon-Sparling, 2023)
and add to the few studies demonstrating such effects among adolescents (Suldo et al.,
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2015; Teppers et al., 2013). However, when controlling aspects of solitude, results were
more complex and appeared to vary across domains of well-being.

To begin, after accounting for aspects of solitude, introversion remained significantly
and negatively related to adolescent general well-being and positive affect. These results
suggest that aspects of solitude play a role in impacting adolescent well-being outcomes
but do not account for why introverts tend to report poorer well-being. That is, our
findings suggest that introverts are not less happy because they also tend to be more shy or
spend more time alone. Rather, there seem to be aspects of the introversion-extraversion
dimension of personality that explain adolescent well-being outcomes beyond aspects
of solitude.

Several other potential explanations as to why introverts might experience less happi-
ness than extroverts have been postulated (Zelenski et al., 2021). For example, extroverts
may perceive ambiguous events as more positive than introverts or may have a higher set
point for positive emotions (Hemenover, 2003; J. C. Lay et al., 2017). Introverts are less
likely to engage in social situations and have more high-quality friendships than extroverts,
which is conducive to promoting happiness (Waldinger & Schulz, 2023). Introverts may
also have neurological differences in reward sensitivity, which make seeking out social
situations perceived as less worthwhile (Card & Skakoon-Sparling, 2023).

Findings were more nuanced in terms of the relation between introversion and both
loneliness and negative affect. After accounting for aspects of solitude, the relation between
introversion and loneliness was no longer significant, and introversion evidenced a signifi-
cant and negative association with negative affect. These findings suggest that aspects of
solitude do play a potentially significant explanatory role in the links between introversion
and these specific indices of adolescent ill-being.

For example, our findings indicate that the tendency to seek solitude—and spending
more time alone—may help to explain why introversion displays a positive association with
loneliness. Navigating new social challenges and pressures is a fundamental characteristic
of adolescence; however, retreating to solitude as a respite from these stresses can lead to
feelings of loneliness (Matthews et al., 2023). Our findings can be interpreted to suggest this
may be particularly true for introverts (Teppers et al., 2013). Despite the belief that introverts
require less social interaction than extroverts to fulfill their need to belong (Baumeister &
Leary, 1995), emerging research indicates that social connection is equally as important for
the well-being of both introverts and extroverts (Card & Skakoon-Sparling, 2023). However,
this begs the question, if introverts need social connection similarly to extroverts, why are
they more likely to seek solitude over spending time with others? It has been argued that
introverts may perceive themselves to derive less benefit from spending time with others
than extroverts and, in turn, find it less appealing than spending time alone (T. T. Nguyen
et al., 2022; Thomas & Azmitia, 2019). However, this perception is a forecasting error, and
introverts derive similar levels of happiness as extroverts from social interactions (Zelenski
et al., 2013).

Forecasting errors may also be related to neurotic tendencies during solitude (i.e.,
shyness, negative thinking). Having a positive social mindset (i.e., motivation to engage in
social interactions) is key to establishing and maintaining social relationships conducive to
reducing feelings of loneliness (Turner et al., 2024). However, perceptions of having inade-
quate social competencies (e.g., shyness) and engaging in maladaptive coping strategies
(e.g., ruminating) may negatively impact one’s mindset and, in turn, lead to feelings of
loneliness (Turner et al., 2024). Importantly, the neurotic tendencies associated with aspects
of solitude may have negative implications for introversions down the line. Vanhalst et al.
(2012) found that at age 15, participants with the highest levels of introversion were more
likely to be in a moderate decreasing trajectory of loneliness, which was associated with
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high levels of anxiety and social phobia at age 20. As such, it may be important to promote
the use of positive solitary reappraisal strategies (e.g., highlight the benefits of solitude;
Rodriguez et al., 2020; Turner et al., 2024) to buffer the negative impacts that loneliness can
have on introverts.

Introversion was significantly and positively correlated with negative affect. However,
after controlling for aspects of solitude in regression analyses, introversion evidenced a
significant and negative relation with negative affect. It is possible that this result is a
statistical artifact known as a suppression effect (Akinwande et al., 2015). The suppression
effect is when a predictor variable increases predictive validity in other variables in a model,
which impacts the ability to appropriately interpret the regression coefficients (Ludlow &
Klein, 2014). As such, this finding should be interpreted with caution. Suppression effects
are less replicable (Wiggins, 1973). The strong bivariate correlation between introversion
and shyness suggests that the suppression effect may be present.

However, it may also be that the neurotic tendencies associated with aspects of solitude
(i.e., shyness, negative thinking) contribute most strongly to adolescent ill-being. It is
possible that when accounting for an introvert’s neurotic solitary tendencies, spending time
alone reduced the negative emotions for introverts, as opposed to exacerbating them. This
is in line with research that found having a capacity for solitude (i.e., feeling comfortable
in solitude) is negatively related to neuroticism, suggesting that people with neurotic
tendencies may experience frequent negative emotions and discomfort in solitude (Lin
et al., 2020). This goes back to the notion that solitude is not inherently bad—solitude
is what you make of it, which is dependent on various individualistic characteristics
(Weinstein et al., 2023). Although solitude offers adolescents a place to engage in growth,
self-regulation, identity development, and self-reflection (Larson, 1990; T. V. T. Nguyen
et al., 2018), it may also be a place for individuals to socially withdraw and engage in
rumination (Li et al., 2021).

5.3. Limitations and Future Directions

Although this study is relatively novel in its focus on the outcomes of introversion
among adolescents, it is not without its limitations. For one, this research was cross-
sectional, and thus alternative causal explanations of the relations between variables
cannot be discounted—nor can the influence of other variables. For example, lonely
introverts may seek out solitude because of their experiences of being ostracized (Ren
et al., 2021). The cross-sectional design also prevented us from conducting formal tests
of mediation, which would have allowed us to more specifically test mechanisms of
influence. Understanding how aspects of solitude may impact the well-being of introverted
adolescents provides initial statistical evidence of how aspects of solitude play meaningfully
impact introverted adolescent’s well-being. However, future research should examine
the mediating role of aspects of solitude towards further uncovering why introversion
is associated with negative outcomes in adolescence and beyond. Also, we considered
the particular developmental stage of adolescence. It is important to further examine the
development and implications of introversion and aspects of solitude across the lifespan
and longitudinally over time. The current study only examined individuals between mid-
to-late adolescence. However, it has been argued that introversion may pose a greater risk
for well-being in early adolescence (10–14 years), when friendships are still forming and
cultivating, as opposed to late adolescence and early adulthood, when spending time alone
becomes more comfortable (Vanhalst et al., 2012; Steinmayr et al., 2019) and viewed as
more normative (Bowker et al., 2020; K. R. Wood et al., 2021).

From a methodological perspective, the use of a single item to assess negative thinking
while alone substantially reduces the validity of this measure (Allen et al., 2022). We were
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also not able to consider different types of negative thinking patterns. Notwithstanding,
this item did correlate in expected directions with theoretically relevant variables (e.g.,
shyness, negative affect), providing at least some initial support for its construct validity.
However, future research will need to further explore how negative thinking impacts the
relation between personality characteristics and adolescent well-being.

Finally, the current study did not include assessments of other personality traits. Pre-
vious research has suggested that the combination of specific traits may have heightened
associations with aspects of well-being (Lynn & Steel, 2006; Steinmayr et al., 2019). For
example, Young and Bradley (1998) found in a sample of adolescents that, overall, emotion-
ally stable (i.e., less neurotic) introverts were less happy than emotionally stable extroverts.
However, emotionally stable introverts were happier than emotionally unstable extroverts
and introverts. As such, neurotic tendencies seem to explain some of the variance between
introversion and well-being. Results from other studies also suggest that heightened neu-
roticism may exacerbate the negative associations between introversion and well-being
(Fadda & Scalas, 2016). As such, future research will need to further explore the interactions
between neuroticism and introversion (as well as other personality traits) in the prediction
of well-being in adolescence.

6. Conclusions
A growing body of evidence has indicated the potential negative impacts that intro-

version can have on well-being (Butkovic et al., 2012; Ho et al., 2008; Steinmayr et al., 2019).
Adolescence is a developmental time period surrounding immense transition and growth,
and as such, introversion may be particularly consequential during this milestone (Corsano
et al., 2006; Griffin, 2017; Luyckx & Robitschek, 2014). Yet, few studies have examined the
role of introversion in adolescence. Considering that enjoyment of solitude is marked as a
defining feature of introversion (Zelenski et al., 2021), the current study considered aspects
of solitude as contributing factors in the relation between introversion and well-being in
adolescence. Initial support was found to suggest that aspects of solitude do not play a
significant role in impacting adolescent well-being or negative affect. However, the neurotic
tendencies associated with aspects of solitude, such as rumination and shyness, were found
to meaningfully minimize the relation between introversion and loneliness. These results
highlight that while solitude may negatively impact an adolescent’s need to belong, the
mechanisms that are reducing the happiness of introverts beyond aspects of solitude are
still unclear. Future research will need to further explore the complex relations between
personality, aspects of solitude, and well-being in adolescence to further understand under
what conditions and for whom spending time alone will help versus hinder development.
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Abstract: Past research suggests that expressions of shyness are associated with several distinct
behaviors that may differ between Eastern and Western cultures. However, this evidence has largely
been derived from subjective ratings, such self-, teacher-, and parent-report measures. In this
study, we examined between-country differences on measures of directly observed shyness-related
behaviors during a speech task in children. Participants were 74 Chinese (Mage = 4.76 years old,
SDage = 0.62 years old; 77.0% male) and 189 Canadian (Mage = 4.80 years old, SDage = 0.82 years
old; 48.1% male) children aged 4–6 years. As predicted, the results reveal that Chinese children
exhibit a higher frequency of gaze aversion and lower total time speaking compared to Canadian
children. Additionally, significant interactions between country and gender were found for fidgeting
and smiling behaviors, indicating that cultural expectations and norms influence how boys and girls
express some shyness-related behaviors in social situations. These preliminary findings extend prior
cross-cultural research on shyness-related behaviors indexed using subjective report measures to
directly observed measures, highlighting the importance of cultural context in shaping children’s
responses to social evaluation.

Keywords: shyness-related behaviors; gender differences; cross-cultural comparison; cultural norms

1. Introduction

Shyness is a characteristic of personality that reflects a tendency to feel anxious and
inhibited in anticipation of or during social situations [1]. Shyness is perceived differently
across Western and Eastern cultures due to varying cultural norms and values. In Western
cultures, which emphasize individualism and personal freedom, shyness is often associated
with social withdrawal and is linked to negative outcomes, such as low social status,
peer victimization, and academic underachievement [2–4]. On the other hand, Eastern
cultures, which prioritize group harmony and respect for authority, may view shyness
more positively. In societies like traditional China, shyness is seen as a reflection of humility
and respect for others, and is often considered an acceptable and adaptive behavior [5,6].
Although many previous articles have focused on the differences in shyness between
Western and Eastern cultures [7], most studies have primarily measured shyness using
subjective scales, with very few cross-cultural studies examining the expression of shyness-
related behaviors.

Shyness-related behavioral responses occur when a person is in a situation that elicits
perceived social evaluation, such as during a public performance or when meeting new
people. Some of these behaviors include fidgeting, avoidance, gaze aversion, limited time
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spent speaking, and smiling [8–11]. The expression of shyness-related behaviors may vary
by culture. For example, during a free-play laboratory session, Rubin and colleagues found
that young children from East Asian countries (e.g., South Korea and China) exhibited more
inhibitory behaviors, such as more time spent in contact with the mother and long latency to
approach strangers and touch unfamiliar objects than young children from individualistic
cultures (e.g., Italy and Australia) [12]. In addition, a study examined behavioral differences
in trait measures of social anxiety, which is conceptually and empirically linked to shyness
between Asian Americans and White Americans [13]. The responses of both groups of
participants to social stimuli could be behaviorally coded in a speech task (e.g., avoidance
of gaze and fidgeting), and the results indicate that Asian Americans reported more anxiety
than White Americans on trait measures and mood rating scales.

Another important factor related to different manifestations of shyness in different
cultures might be the social expectations of shyness vary across cultures [14]. Many Western
studies consider shyness as a negative personality characteristic and consistently observe
that young children lacked social initiation and exhibited more social withdrawal and
inhibitory behaviors [15,16]. Since shyness may affect children’s interaction with their
peers, a lack of social initiation may result in peer rejection and refusal [17], as well as
deficits in long-term social competence [18]. In contrast, Chinese cultures value personal
interdependence, focusing on group harmony associated with modesty, self-control, and
unassuming behaviors [7,19]. These different social expectations influence the prevalence
of shyness and how others treat shy people [7]. To gain social acceptance, connectedness,
and a sense of belonging, children need to maintain or change their behavior in accordance
with social views and expectations [12]. Additionally, China has experienced large-scale
economic and social reforms in the past 30 years; different evaluations and perceptions
of shyness are beginning to emerge [20]. In traditional Chinese culture, shyness has been
viewed more positively than in Western cultures. However, in recent decades, as China has
become more globalized and individualistic traits have gained prominence, perceptions
of shyness have shifted [21,22]. Researchers found that shyness is increasingly seen as a
social hindrance in urban China, and shyness may lead to more negative peer relations and
psychological challenges compared to their rural counterparts [22]. Due to the sociocultural
changes and shifts in attitudes toward shyness, the expression of shyness in both Eastern
and Western contexts in the new era needs more attention and research.

Collectively, in addition to those behaviors associated with shyness and related con-
structs, such as social anxiety, which have been mentioned above, a question remains: Are
there other behaviors (fidgeting, avoidance, gaze aversion, smiling, and length of speech)
associated with shyness across countries? Whether these behaviors manifest with different
intensities in different cultures is still in need of study. An investigation of these issues
will help developmental researchers better understand the similarities and differences in
the process of social interaction in different cultures. Additionally, most existing studies on
cultural differences regarding the expression of shyness focus exclusively on toddlers and
subjective measures of shyness (e.g., self-, parent, and teacher reports), leaving a gap in our
understanding of whether these differences persist in preschoolers and early school-aged
children in both Western and Eastern cultural contexts, and whether the effects are present on
more objective behavioral measures of shyness. The preschool and early school-age periods
are particularly critical for examining shyness, as these time periods are when key features of
shyness, such as self-awareness and self-consciousness, begin to develop and crystallize [23].

While some cultural differences in shyness-related behaviors have been explored,
it is also important to consider how these differences interact with gender, particularly
given the varied social norms and expectations that shape behavior in different cultural
contexts. Although there has been a general lack of consistent gender differences reported
in observed shyness-related behaviors in early and middle childhood [15,24–26], cultural
norms regarding gender roles may influence these behaviors differently across cultures.
For example, Chinese culture has more traditional attitudes toward girls [27]. In traditional
Chinese culture, compared to boys, girls are typically expected to be quieter, more modest,
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and gentler and softer [28]. These expectations can lead to greater demands on girls’
behavior, such as maintaining a proper posture, displaying good manners, and minimizing
outward emotional expressions [29]. Research suggests that girls are often encouraged to be
more compliant and to conform to social norms within family and social environments [30].
These cultural expectations may contribute to differences in how shyness is expressed and
perceived across genders in different cultural contexts.

The Present Study

The purpose of the current study was to examine whether expressions of shyness-related
behaviors in response to a self-presentation birthday speech differed between preschoolers
and early school-aged children in China and Canada. This task, in which children speak
about their most recent birthday, is commonly used to elicit self-presentation anxiety and
expressions of shyness-related behaviors in the lab in children [31–33]. Here, we coded
five shyness-related behaviors in response to the task, including fidgeting, avoidance, gaze
aversion, time spent speaking, and smiling. Based on previous findings regarding behavioral
inhibition (a shyness-related construct) across different countries [18], we predicted that there
would be between-country differences in observed shyness-related behaviors during the
speech task. Specifically, we expected that Chinese children would exhibit more fidgeting,
avoidance, gaze aversion, and would speak and smile less than Canadian children.

Although gender differences regarding shyness appear during early and middle
childhood in the Western context [15,24], we know relatively little about the interaction
between culture and gender in shyness-related behaviors. However, based on the previous
literature and cultural differences, we hypothesized that the interaction between culture
and gender may have a more noticeable impact on behaviors like fidgeting and smiling, as
these are more influenced by gender-specific social norms [25,26]. In contrast, behaviors like
avoidance, gaze aversion, and speaking duration reflect more general cultural expectations
and may be less likely to show an interaction between culture and gender.

The practical implications of this study are relevant for understanding the socialization
processes and cultural expectations that shape early childhood development across different
societies. Insights from this research could inform culturally responsive approaches in
educational and developmental settings, allowing caregivers and educators to support
diverse expressions of shyness in constructive and culturally sensitive ways.

2. Materials and Methods
2.1. Participants

Chinese participants included 74 children (Mage = 4.76 years old, SDage = 0.62 years old;
77.0% male) between four and six years of age and their parents who were recruited from
preschools in Shanghai, the People’s Republic of China. The annual income of the Chinese
sample, who were predominantly from the middle class in China, was approximately
CAD 29,500. Procedures for the Chinese sample were conducted in a quiet extracurricular
activity room in the kindergarten with a portable camera.

Canadian participants included 189 children (Mage = 4.80 years old, SDage = 0.82 years
old; 48.1% male) between four and six years of age and their parents who were recruited
from a Child Database at McMaster University. The majority of the participants (81.9%) was
White, and more than half (57.3%) had a total annual family income more than CAD 100,000
(in Canadian dollars). The Canadian sample was tested in a quiet playroom at McMaster
University equipped with two closed-circuit TV (CCTV) cameras mounted on the walls.

Written informed consent was obtained from all children and their parents in both
countries. In the consent form and prior to the study, both children and parents were
informed about the entire study procedure and were told that they could withdraw from
the experiment at any time for any reason during or after the study. If the parents chose to
provide a debriefing to their children, the researchers would provide a debriefing of the
study afterward. The Shanghai Normal University and McMaster University Research
Ethics Boards approved the study procedures for both samples.
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2.2. Self-Presentation Task
2.2.1. Procedures

The procedures and measures were identical across the two countries. For both
country samples, a self-presentation task was used to elicit shy behavior in preschool-aged
children [31–33]. The children were asked to stand in front of a video camera, then to look
into the camera and talk about their most recent birthday. They were informed that the
videotape of their speech would be shown to other children later, so that other children
could know all about what they did on their last birthday.

If children were silent for more than 20 s, experimenters prompted the child with
open-ended questions about their last birthday (e.g., “Did you have a birthday cake?”).
The speech was videotaped, and behavioral responses to the task were coded offline by
research assistants who were naive to the study hypotheses.

2.2.2. Behavioral Coding and Measures

Five shyness-related behaviors were coded based on coding schemes previously used
with similar tasks [32,34,35]: fidgeting, avoidance, gaze aversion, time spent speaking,
and smiling. These behaviors were coded across 6 10 s epochs (i.e., the first 60 s of the
speech task), and average scores were calculated for each child’s behavior. The mean values
reported represent the average individual 10 s epoch.

2.2.3. Fidgeting

Intensity of nervous fidgeting was coded on a 4-point scale: 0 = no evidence of fidgeting
or very small incidences of fidgeting to 3 = highly repetitive and large bodily movements (e.g., big
arm swinging, kicking, and swiveling body back and forth). Intensity of avoidance behavior
was coded on a 4-point scale: 0 = no avoidance behavior (e.g., the child stands in a designated
place, no bodily avoidance) to 3 = high avoidance behavior (e.g., the child refuses to stand in a
designated place or turns more than 90 degrees, covers their face, and articulates fearfulness).

2.2.4. Gaze Aversion

Gaze aversion was assessed by the extent to which children avoided the gaze of the
experimenter and/or the camera over the course of 6 10 s epochs. Each epoch was coded
in accordance with either a majority (6 s or more out of 10 s) gaze aversion or social gaze:
gaze aversion was coded when children averted their gaze from the researcher or camera
for at least 6 s within the 10 s epoch; social gaze was coded when children sustained their
gaze with either the researcher or the camera for at least 6 s within the 10 s epoch. The
proportion of epochs in which each child was considered to have been engaging in gaze
aversion was then calculated.

2.2.5. Time Spent Speaking

Time spent speaking was assessed by recording the time (in seconds) that the child
spent speaking during each 10 s epoch. An average time speaking scare was then calculated
across all six epochs.

2.2.6. Smiling

Smiling was coded for each 10 s epoch, and the proportion of epochs in which smiling
was present was calculated.

2.2.7. Behavioral Reliability

The Chinese coders who were fluent in both English and Chinese coded behaviors
in the Chinese sample. These coders were trained to reach inter-coder reliability with
the first author. The coders were naive to the study hypotheses and completed a subset
of 20% of participant videos within the Chinese sample to establish inter-rater reliability.
The inter-rater reliability was computed on this 20% subset across 2 raters. Inter-rater
reliability was established (avoidance: κ = 0.83; fidgeting: κ = 0.82; gaze aversion κ = 0.78;
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time spent speaking: r = 92; smiles: r = 0.98). Similarly, two English-speaking RAs coded
videos for the Canadian sample on a subset of 19% of the participants (15% subset for time
spent speaking). Inter-rater reliability was then established (avoidance: κ = 0.69; fidgeting:
κ = 0.73; gaze aversion κ = 0.70; time spent speaking: r = 84; smiles: r = 0.83).

2.3. Data Analysis

A series of Pearson correlations was computed to examine the relations among the
five coded shyness-related measures in the country. A repeated measures ANCOVA was
conducted to examine the effects of country (China vs. Canada) and gender (boys vs. girls)
on five z-scored shyness-related behaviors (gaze aversion, time spent speaking, fidgeting,
smiling, and avoidance), while controlling for children’s age. All analyses were performed
using SPSS Version 24.

3. Results
3.1. Descriptive Statistics

Descriptive statistics and between-country differences of the five shyness-related
behaviors coded from the birthday speech task are presented in Table 1. The mean values
for each behavior measure represent the average per each 10 s coded epoch. Skewness and
kurtosis values for these items in both samples were well within the cutoff levels of ±2.

Table 1. Means and standard deviations and between-group differences on the five expressions of
children’s shyness-related behaviors by country.

China (N = 74) Canada (N = 189)

Variable M SD Skewness Kurtosis M SD Skewness Kurtosis Df t p

Gaze aversion 0.740 0.278 −0.754 −0.529 0.472 0.306 0.049 −0.984 250 6.504 <0.001
Time spent speaking 3.449 2.232 0.659 −0.251 4.985 2.206 −0.290 −0.543 250 −5.017 <0.001
Fidgeting 1.639 0.770 0.101 −0.935 1.900 0.664 −0.554 0.084 119.420 −2.528 0.013
Smiling 0.232 0.326 1.285 0.370 0.578 0.388 −0.315 −1.479 161.566 −7.216 <0.001
Avoidance 1.667 0.586 0.257 −0.591 1.557 0.753 −0.226 −0.867 174.885 1.234 >0.05

Notes. Mean values represent the mean value in an average 10 s coded epoch. Between country differences are
evaluated at p = 0.01 to correct for multiple comparisons (i.e., p < 0.05/5 = p = 0.01).

Pearson correlations among the five shyness-related measures for each country are
presented in Table 2. Of note, there were significant correlations between gaze aversion
and avoidance in both countries, suggesting that these two shyness-related measures were
associated with self-presentation in children, regardless of their country. However, the
other observed behavioral measures during their speech were not inter-related in either
country, suggesting that the individual behavioral measures may have presented different,
unrelated, behavioral aspects of shyness.

Table 2. Correlations among the five expressions of children’s shyness-related behaviors by country.

Item 1 2 3 4 5

1. Gaze aversion - −0.026 −0.208 −0.102 0.498 **
2. Time spent speaking 0.106 - −0.018 0.021 −0.034
3. Fidgeting −0.045 0.013 - 0.199 0.203
4. Smiling −0.157 * −0.002 0.256 ** - 0.140
5. Avoidance 0.262 ** −0.021 0.272 ** −0.021 -

Notes. Correlations above the diagonal are for the Chinese sample, and correlations below the diagonal are for
the Canadian sample. All behaviors are standardized. Chinese N = 74; Canadian N = 189. * p < 0.05; ** p < 0.01.

3.2. Country by Gender

A significant interaction was found between country and gender for shyness-related
behaviors, F (3.660, 867.521) = 2.850, p = 0.027, indicating that the pattern of these shyness-
related behaviors differs significantly when considering the interaction of country and
gender. In order to understand this interaction, we computed a series of separate two-way
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ANCOVAs to examine how the interaction between country (China vs. Canada) and
gender (boys vs. girls) affected each of the five shyness-related behaviors separately, while
controlling for the children’s age (Table 3).

Table 3. Results of repeated measures ANCOVA for the effects of country, gender, and age on
shyness-related behaviors.

Source Sum of
Squares df Mean Square F p Partial η2

Within subjects
Behaviors 24.357 3.66 6.654 7.325 <0.001 0.030
Behavior × Country 93.172 3.66 25.454 28.020 <0.001 0.106
Behavior × Gender 4.634 3.66 1.266 1.394 >0.05 0.006
Behavior × Country × Gender 9.476 3.66 2.589 2.850 0.027 0.012
Error (behaviors) 788.068 867.521 0.908
Between subjects
Country 9.834 1 9.834 8.731 0.003 0.036
Gender 0.069 1 0.069 0.061 0.805 0.000
Country × Gender 5.027 1 5.027 4.463 0.036 0.018
Age (Covariate) 0.461 1 0.461 0.409 0.523 0.002
Error 266.954 237 1.126

3.2.1. Gaze Aversion

The results of the ANCOVA reveal that the main effect for country on gaze aversion
is significant, F(1, 243) = 42.04, p < 0.001 (see Figure 1). As predicted, Chinese children
(M = 0.595, SE = 0.10) displayed significantly more gaze aversion compared to Canadian
children (M = −0.245, SE = 0.07). However, the main effect of gender on gaze aversion
was not significant, F(1, 243) = 2.13, p = 0.146, indicating no significant difference in gaze
aversion between boys (M = 0.031, SE = 0.08) and girls (M = −0.058, SE = 0.09). Moreover,
the interaction effect between country and gender on gaze aversion was not significant,
F(1, 243) = 1.303, p = 0.255.
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Figure 1. Main effect of country on gaze aversion behaviors. Error bars represent the standard error
of the mean.

3.2.2. Time Spent Speaking

The results of the ANCOVA reveal that the main effect for country on time spent
speaking is significant, F(1, 243) = 21.09, p < 0.001 (see Figure 2).
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Figure 2. Main effect of country on time spent speaking behaviors. Error bars represent the standard
error of the mean.

As predicted, Chinese children (M = −0.46, SE = 0.09) spent significantly less time
speaking compared to Canadian children (M = 0.19, SE = 0.07). However, the main effect of
gender was not statistically significant, F(1, 243) = 0.11, p = 0.740, indicating no significant
difference in the time spent speaking between boys (M = −0.053, SE = 0.08) and girls
(M = 0.089, SE = 0.09). Moreover, the interaction effect between country and gender on
time spent speaking was not significant, F(1, 243) = 0.794, p = 0.374.

3.2.3. Fidgeting

The results of the ANCOVA reveal a significant interaction effect between country and
gender on fidgeting, F(1, 237) = 9.97, p = 0.002 (see Figure 3). As shown in Figure 3, this
interaction suggests that differences in fidgeting between boys and girls varied by country.
Specifically, Canadian girls showed higher fidgeting scores (M = 0.25, SE = 0.99) compared
to Chinese girls (M = −0.78, SE = 1.10), while Canadian boys had similar fidgeting scores
(M = −0.038, SE = 0.87) compared to Chinese boys (M = −0.14, SE = 1.02).
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3.2.4. Smiling Behaviors

The results of the ANCOVA reveal a significant interaction effect between country
and gender on smiling, F(1, 242) = 4.00, p = 0.047 (see Figure 4). As shown in Figure 4, this
interaction suggests that differences in smiling between boys and girls vary by country.
Specifically, Canadian girls smiled more (M = 0.31, SE = 0.09) compared to Chinese girls
(M = −0.94, SE = 0.11), while Canadian boys smiled more (M = 0.19, SE = 0.10) compared
to Chinese boys (M = −0.48, SE = 0.09).
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3.2.5. Avoidance Behaviors

The country and gender interaction effect was not significant, F(1,239) = 0.17, p = 0.683),
nor were the main effects for country, F(1, 239) = 0.96, p = 0.329 or gender, F(1, 239) = 0.31,
p = 0.577 on avoidance behavior. There was no significant difference in avoidance behavior
between Canadian (M = −0.046, SE = 0.081) and Chinese children (M = 0.112, SE = 0.097),
as well as no significant differences between boys (M = −0.042, SE = 0.088) and girls
(M = 0.051, SE = 0.093).

4. Discussion

In this study, we investigated whether Chinese and Canadian children differed in their
observed expressions of shyness-related behaviors in response to a self-presentation task.
As predicted, we found that Chinese children exhibited a higher frequency of gaze aversion,
lower total time speaking, and a lower frequency of fidgeting and smiling compared with
Canadian children during the speech task. Interestingly, the two countries did not differ
in the avoidance measure. We also found that many of the observed measures during the
speech task were not inter-related in either country, suggesting that the measures might
affect different and unrelated behavioral aspects of shyness.

What do between-country and gender differences in children’s observed shyness-
related behaviors reflect? Previous studies have shown that Asian groups tend to exhibit
more passive, deferential, unconfident, and anxious behaviors in social contexts, whereas
Western groups are often characterized as more assertive [14,19]. Western cultures en-
courage lower levels of shyness, promoting peer acceptance and better well-being, and
encouraging children to be more socially assertive [5,36]. In contrast, Eastern cultures
emphasize self-restraint and non-assertiveness in interpersonal interactions, prioritizing
social harmony [37,38]. Conforming to these social and cultural norms in both cultures
is considered crucial for successful social development, even in young children [39]. Our
findings support group differences in shyness-related behaviors in Chinese and Canadian
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children during a self-presentation task and suggest that culture may play a role in shaping
these differences [18].

Eye contact can hold different cultural meanings regarding its directness [40]. In West-
ern cultures, direct eye contact during communication is often encouraged, whereas in
Eastern cultures, influenced by the etiquette values of Confucianism, direct eye contact
is considered impolite and should be avoided when communicating [41]. Thus, this may
be one explanation for the higher level of gaze aversion in the Chinese compared to the
Canadian children. Researchers have posited that people who unknowingly attribute
certain motives to eye avoidance (e.g., inattention, rudeness, shyness, and low intelligence)
tend to be more biased [42].

Regarding the length of speech, previous research has supported the idea that children
who are consistently shy and reticent are considered well-behaved in China [43]. Similarly,
sensitive and silent children are considered “guai”, a common term used to praise children
in China [43]. Therefore, Chinese children may be more likely to exhibit silent behavior
due to Chinese acceptance than Canadian children.

The overall trend shows that fidgeting and smiling are relatively similar across cul-
tures, with children from the same country exhibiting similar patterns. However, the
differences in these behaviors between girls from China and Canada are more obvious than
those observed between boys. This significant interaction between country and gender
suggests that cultural expectations and norms play a critical role in shaping how boys and
girls express discomfort or anxiety in social situations. In Canada, girls exhibited higher
levels of fidgeting and smiling compared to their Chinese counterparts, while boys from
both countries showed similar levels of fidgeting. Although Canadian boys smiled more
frequently than Chinese boys, the difference was less obvious compared to that observed
in girls. These patterns can be understood through the lens of cultural differences in the
socialization of emotional expression.

In Chinese society, Confucianism plays an important role in influencing fidgeting
behaviors, emphasizing the importance of considering others’ views and evaluations [44,45].
As a result, Chinese children may be more susceptible to social threats in evaluative contexts,
leading to fear-related behaviors, such as freezing or avoidance [46]. Therefore, Chinese
children fidgeted less than Canadian children. Additionally, Chinese culture places greater
social expectations on girls to behave delicately and quietly [28], which may explain why
Chinese girls exhibit lower levels of fidgeting compared to boys.

Cultural differences in smiling behaviors can also be attributed to distinct norms
and attributions regarding emotional expression. Researchers indicated that Canadian
smile attributions may be based on internal emotional responses, while Chinese smile
attributions may be based on modesty and assurance of the other person’s face [47]. There-
fore, these distinct cultural norms provide insights into why Chinese children may not
smile as frequently in social settings. In Western cultures, smiling is often encouraged as
a social behavior, especially for girls, who are typically socialized to be warm, friendly,
and approachable [48]. This could explain why Canadian girls smile more compared to
Chinese girls, who may be subject to cultural norms that emphasize modesty and emotional
restraint [49–51]. For boys, while there is also the encouragement to smile in the Canadian
culture, this expectation may not be as strongly enforced as it is for girls, leading to a
smaller difference in smiling behavior between Canadian and Chinese boys. Therefore,
although Chinese children generally exhibit lower levels of fidgeting and smiling compared
to Canadian children, these differences are more pronounced among girls. This suggests
that cultural norms place greater emphasis on behavioral expectations for girls, leading to
more significant variations in how these behaviors are expressed across cultures.

Lastly, it is noteworthy that, although the mean level of avoidance behavior was higher
in Chinese children than Canadian children, the two groups were not significantly different
from one another regarding this behavioral measure. This may be due to the smaller
sample size of Chinese children limiting the frequency of the behavior for this particular
measure. Another possible explanation is that slight discrepancies in the positions of the
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experimenters and cameras between China and Canada resulted in deviations in the coding
of avoidance behavior due to differences in the control of angles.

Strengths, Limitations, and Future Directions

The present study had several noteworthy strengths. These included (1) the collection
of shyness-related behaviors from direct observations rather than a reliance on self-, teacher,
and/or parent reports; (2) the developmental age studied, which coincides with the mat-
uration and emergence of reliably measured social shyness; and (3) a direct comparison
of children who were raised and residing in different countries, rather than comparing
cultural differences among different cultural groups residing in the same country.

Despite these strengths, our study also had several limitations. First, unlike previous
recent studies with self-report measures [52], we were unable to test for measurement
invariance between the two countries to see if the coded measures were methodologically
equivalent between China and Canada because of the relatively small sample sizes. Second,
despite the advantages of observational methods, the micro-level behavioral variables
chosen for coding in this study may not be equally sensitive to shyness, social anxiety, or
social evaluation across ethnic groups [13]. Third, even though reliability among behavioral
coders was established within and between countries, there may have been unmeasured
variables and factors due to cultural differences in a setting that we did not control that
may have adversely affected our observations. For example, the size of the observation
room and the positioning of experimenters and cameras need to be considered. Fourth,
the homogeneity of variance assumption was not met for smiling and avoidance behav-
iors, as indicated by Levene’s test. This was likely due to cultural norms and individual
coping strategies influencing these behaviors, leading to greater variability. Therefore,
we need to exercise caution when interpreting the results for these two measures. Future
research could use more robust statistical analyses to better understand cultural variances
and may consider using alternative coding approaches and implementing more precise
study designs to ensure consistency in behavioral observations. Future research should
involve larger and more demographically diverse samples that incorporate multiple mea-
surements of shyness in different contexts and establish measurement invariance for the
measures to ensure trustworthiness between country comparisons. Future work should
also consider examining psychophysiological measures between countries to extend and
provide convergent evidence to the present findings. In terms of practical implications, it is
important to consider how these findings can inform educational and social interventions,
particularly for children transitioning between cultures. For example, when children from
different cultures migrate or travel to new cultural contexts, understanding how cultural
differences might condition the expression of shyness can be crucial for both educators and
parents. Providing supportive environments that respect cultural differences in emotional
expression may help children adapt more comfortably to new cultural settings and improve
their social understanding.

5. Conclusions

To our knowledge, no previous studies have directly compared observed shyness-
related behaviors in children in response to a self-presentation speech task at this age from
Eastern and Western cultures. Our preliminary findings extend prior work examining
cross-cultural differences in children’s shyness using subjective measures of self-, teacher,
and parent reports to measures obtained from direct observation. This study demonstrates
the impact of culture on the expression of some shyness-related behaviors in children,
highlighting the importance of cultural norms and individual behaviors. These findings
also contribute to our understanding of how cultural context influences the manifestation of
shyness-related behaviors in social contexts and also provide insights for educators, parents,
and researchers interested in promoting the socioemotional development of children from
diverse cultural backgrounds.
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Abstract: Oppositional defiant symptoms are some of the most common developmental symptoms
in children and adolescents with and without oppositional defiant disorder. Research has addressed
the close association of the parent–child relationship (PCR) with oppositional defiant symptoms.
However, it is necessary to further investigate the underlying mechanism for forming targeted
intervention strategies. By using a machine learning-based causal forest (CF) model, we investigated
the heterogeneous causal effects of the PCR on oppositional defiant symptoms in children in Chinese
elementary schools. Based on the PCR improvement in two consecutive years, 423 children were
divided into improved and control groups. The assessment of oppositional defiant symptoms
(AODS) in the second year was set as the dependent variable. Additionally, several factors based
on the multilevel family model and the baseline AODS in the first year were included as covariates.
Consistent with expectations, the CF model showed a significant causal effect between the PCR and
oppositional defiant symptoms in the samples. Moreover, the causality exhibited heterogeneity. The
causal effect was greater in those children with higher baseline AODS, a worse family atmosphere,
and lower emotion regulation abilities in themselves or their parents. Conversely, the parenting
style played a positive role in causality. These findings enhance our understanding of how the PCR
contributes to the development of oppositional defiant symptoms conditioned by factors from a
multilevel family system. The heterogeneous causality in the observation data, established using the
machine learning approach, could be helpful in forming personalized family-oriented intervention
strategies for children with oppositional defiant symptoms.

Keywords: oppositional defiant symptoms; multilevel family model; parent–child relationship;
causal forest model; causal effect; heterogeneity

1. Introduction

Oppositional defiant disorder includes a variety of emotional and behavioral problems
characterized by a recurrent pattern of angry/irritable moods, argumentative/defiant
behavior, and vindictiveness toward authority figures [1–3]. As one of the most prevalent
mental health disorders among children, the average prevalence rate is approximately
3–4% [1]. In China, the prevalence rate is believed to be 2.3–8% [4–6]. Moreover, based on
the rating of parents or teachers [3,7–9], oppositional defiant symptoms can be found in
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a larger group of children and adolescents not directly diagnosed as having oppositional
defiant disorder by professional psychiatrists or authoritative organizations [9,10]. Previous
studies have identified numerous factors associated with oppositional defiant symptoms,
whereas family factors, such as weak and poor familial contextual conditions [7], bad
parental psychopathology [3,8–10], poor disciplinary practices [7], frequent interpersonal
conflicts [10], and low emotional regularity ability [7,10] are known to be significantly
associated with the development of oppositional defiant symptoms in children. However,
for forming more effective intervention strategies, research is needed to further clarify the
underlying pathways linking these factors to oppositional defiant symptoms.

1.1. Multilevel Family Model and Oppositional Defiant Symptoms

The multilevel family model is proposed to explain the effects on the development
and maintenance/exacerbation oppositional defiant symptoms in children across the entire
family level, dyadic level, and individual level [9–11]. Factors at the entire family level
include surface features (such as socioeconomic status) and deep features (such as family
functions). Socioeconomic status is a comprehensive evaluation of a family’s economic
income and social status, and family monthly income is a representative indicator. Many
studies have shown that poor economic conditions, such as low family income and unem-
ployment [12,13], are closely related to oppositional defiant symptoms. Family function
refers to the interaction of physical, emotional, and psychological activities among all family
members and is composed of family cohesion and adaptability. Considering the family as a
complete unit and system, factors at the entire family level have proven to be closely related
to destructive behavior in children, including oppositional defiant symptoms. Specifically,
excessive conflict and contradictions in the family will worsen the relationship between
family members and lead to destructive behavior in children [14–17], while family cohesion
is a protective factor for children in terms of them developing oppositional defiant symp-
toms [18]. Moreover, factors at the entire family level can not only impact oppositional
defiant symptoms directly but also indirectly through factors at the dyadic level (e.g., the
relationship between the parent and children) and the individual level (e.g., the child’s
emotion regulation abilities) [9].

The dyadic level, as a subsystem level, refers to the interactions between two or more
family members, including a husband–wife subsystem and a parent–child subsystem. In
the husband–wife subsystem, the marital relationship is one of the most impactful family
risk factors in relation to children’s disruptive behaviors. Lower marital quality, such as
more marital conflict and violence between intimate partners, is associated with more
oppositional defiant symptoms in children [19,20]. In the parent–child subsystem, a large
number of research has emphasized the strong association with oppositional defiant symp-
toms. On the one hand, children with oppositional defiant symptoms have more conflicts
with their parents in comparison with children without oppositional defiant symptoms [21],
and children with oppositional defiant symptoms are associated more with subsequent
depression and less happiness, which can be influenced by the parental attachment [4]. On
the other hand, a maladaptive parenting style is very critical in increasing oppositional
defiant symptoms [6,8,15]. Children with oppositional defiant symptoms are more likely
to experience maltreatment, including physical and emotional abuse and emotional ne-
glect [22,23]. It is also found that factors at the dyadic level can have direct effects on
oppositional defiant symptoms and indirect effects through individual characteristics [9].

The individual level mainly focuses on the individual family members themselves,
including both the parent’s individual level and the child’s individual level. With respect
to individual parent factors, parental individual characteristics (e.g., parental depression,
aggression, anxiety), cognitive factors (e.g., parental negative attribution style) and emotion
factors (e.g., emotion regulation) are included [8,24–26]. One of the main contributing
factors to the development of oppositional defiant symptoms in children is parental emotion
regulation. Research shows that parental emotion dysregulation was significantly and
positively related to child’s oppositional defiant symptoms [22,27]. At the individual level
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of children, child emotion regulation has proven to be a consistently strong predictor of
child emotional and behavioral problems [7,10]. The multilevel family model has proposed
that factors at the individual level are the most proximal factors linked to oppositional
defiant symptoms [9,11,22].

In summary, the multilevel family model respectively integrates the related family fac-
tors into the entire, dyadic and individual levels to increase understanding the development
of oppositional defiant symptoms. Moreover, studies have demonstrated contributions
from these factors to oppositional defiant symptoms. Many family factors could affect
the development of oppositional defiant symptoms directly, but also, the factors highly
interact and are associated with the oppositional defiant symptoms. It is still worthy of
investigating the complicated linkages between these factors and oppositional defiant
symptoms along with the family system perspective.

1.2. Parent–Child Relationship and Oppositional Defiant Symptoms

The parent–child relationship (PCR) is one of the most important factors at the dyadic
level, and reflects the attention parents give to children and the attachment of children
to parents [28]. Basically, a strong and secure PCR can provide a stable and supportive
environment for children, which can mitigate the negative effects of family conflicts and
be conducive to their healthy growth [29]. In contrast, a poor and impaired PCR can
increase the risk of oppositional defiant symptoms. In a study with a large sample [7], the
parents’ support showed a direct association with the oppositional defiant symptoms in
preschool children. It is also suggested that the PCR plays a pivotal role in the development
and exacerbation of oppositional defiant symptoms in Chinese children [6,10]. Moreover,
many intervention strategies are focused on the management of PCR [6,30], and have
demonstrated the feasibility and effectiveness of improvements in PCR across different
cultural contexts [31]. Behavioral problems in young children, including oppositional
defiant symptoms, could be alleviated by improving PCRs with behavioral intervention
strategies [32]. They can also enhance parents’ parenting skills and sense of parenting
efficacy [33]. However, despite the strong association, it is quite valuable to precisely predict
the potential benefits of improvements in PCR in terms of oppositional defiant symptoms
at the individual level or among different populations for providing personalized advice
before implementing a targeted intervention strategy.

Additionally, as a two-way interpersonal relationship between parents and children,
the impact of the PCR on oppositional defiant symptoms is quite complex. On the one hand,
there are indirect associations the between the PCR and oppositional defiant symptoms me-
diated by other family factors. Firstly, the PCR could affect oppositional defiant symptoms
through child emotional regulation [6,7]. Children with a poor PCR have more difficulties
in regulating their emotions and behaviors, which leads to a greater risk of developing anx-
iety and other internalized problems [34]. Furthermore, the level of temperament-related
negative affects and sensory regulation can further serve as mediators in the relationship
between parent support and oppositional defiant symptoms [7]. Moreover, a longitudinal
study further showed that the quality of the PCR in the first year could affect the risk of
oppositional defiant symptoms in the third year through the level of parental depressive
symptoms in the second year [5]. On the other hand, PCR can also serve as a mediator
linking factors on the entire family level [4,11]. A family environment characterized by
frequent conflicts and tense relationships may lead children to learn negative interpersonal
patterns, including undesirable methods of emotional regulation and behavioral control,
thereby increasing the risk of oppositional defiant symptoms [34]. Considering a specific di-
mension of the PCR, parental alienation plays a mediating role between family violence and
oppositional defiant symptoms, which indicates that family violence increases children’s
feeling of alienation from parents and that higher parental alienation contributes to more
oppositional defiant symptoms [35]. Hence, there is a need to more deeply understand the
mechanisms of the PCR in the development of child oppositional defiant symptoms and
explain the complex relationship between them by considering the family factors.
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1.3. Causal Inference and Its Heterogeneity

Causal inference based on observational data has received attention from scholars
in mathematics and machine learning, which can hierarchically consists of three layers
with different causal concepts for reasoning: association, intervention, and counterfactu-
als [36–38]. Association deals with purely ‘observational’ and factual information, which is
what machine learning usually achieves by recognizing what is happening. For example,
regression models [38] are often used to assess the relationship between variables. In
addition to this, the method of using the structural equation model (SEM) could establish
correlations when considering multiple dependent variables simultaneously [39]. These
methods have been widely used in human behavior and psychology studies.

The second layer of intervention is about the effect of the action, which encodes infor-
mation about what would happen if a certain intervention is hypothesized. The typical
question asked in child development is “What happens if we carry out the behavioral
intervention strategy?”. Finally, counterfactuals deal with information about what would
have happened if a certain intervention had been carried out, from a counterfactual per-
spective. The typical question asked is “How would the outcome be different now if
the behaviour had been different in the past?”. A new data-driven approach, the causal
forest (CF) model, has been proposed for explaining interventional causality as well as
counterfactual causality with observational data [40–43].

The CF model comprises a number of causal trees consisting of a single root node and
multiple child nodes with binary branches. First, the samples in the CF model are assigned
into two groups according to the conditions of an independent variable. Then, every
single causal tree is grown based on the principle of maximizing the variance in estimated
causal effects in each node by comparing the outcomes or values of the dependent variable
within the two groups in each node [43]. Meanwhile, all the covariates in each node are
balanced between the two groups for controlling their effects on the causality estimation.
Until the tree cannot be divided further, the causal effect estimated in the leaf nodes (the
final nodes in the tree) serves as the individual-based causal effect or all the samples in
both groups defined by independent variable. To decrease selection bias and increase
robustness, the data samples and covariates are randomly selected to generate new trees
and calculate new causal effects, iteratively forming the causal forest. Each sample may be
allocated in a different node across the trees, and a weighted individual-based causal effect
is obtained. Hence, based on the individual-based causal effects, the causal influence of
an independent variable on the dependent variable is estimated without the traditional
manipulation process of randomization. Thus, the CF model can explore interventional
causality by estimating the individual-based causal effect between two groups as well
as balancing the covariates in leaf nodes. Moreover, the CF model can further explore
counterfactual causality via an estimation of the individual-based causal effect. Specifically,
for the samples in both the groups defined by the independent variable, the counterfactual
outcomes can be obtained by calculating the difference between the estimated individual-
based causal effect and the factual outcomes. Actually, causal inference with observation
data is a fundamental problem in a variety of domains, and the method of CF modeling
has been widely used to evaluate causal effects, including policy evaluation [42], disease
causality evaluation [44–46], and evaluations of the impact of psychological interventions
on student achievement [41].

Moreover, the CF model divides samples into subgroups based on the differences
in multiple covariates, which makes it possible to analyze the heterogeneity of causal
effects. The heterogeneity of causal effects focuses on assessing different causal effects
across individuals or subgroups. Individual-based causal inference in the CF model can
predict the counterfactual results for each individual, e.g., what the treatment effect would
be if the individuals in the control group received the treatment. This is very useful to guide
personalized treatment strategies or the formation of public policies [46]. For instance,
the causal effect of federal spending and its associated economic effects on decreasing
crime was larger in below-median-income counties [47]. Preschool children in rural areas
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with less educated mothers benefited more from health insurance. The installation of
cameras reduced the occurrence of traffic accidents in densely populated and poor areas
more significantly.

1.4. Aims of the Study

In this study, to more deeply understand the underlying mechanism of the PCR in
oppositional defiant symptoms and predict the potential benefits at the individual level or
among different populations, we focused on the effect of the PCR on the development of
oppositional defiant symptoms, to further infer the causal relationship and estimate the
heterogeneity on observational data. To address the issue, we trained the CF model with
follow-up ODD samples in China. The questions and hypotheses of interest are as follows:
(1) Is there an “interventional” and “counterfactual” causality for the PCR in oppositional
defiant symptoms with the machine learning-based approach of the CF model? Based on the
strong association in previous research with the methods of SEM and intervention studies,
we hypothesized that there would be a deeper causality between them via CF modeling.
(2) Since many family factors were observed to link the PCR and oppositional defiant
symptoms, what is the deeper mechanism of the PCR in the development of oppositional
defiant symptoms and how can we explain the complex relationship between family
factors? Guided by the multilevel family model and heterogeneous causality estimation in
the CF model, we hypothesized that some related family factors from the entire, dyadic
and individual family levels are involved in affecting causality, exhibiting the heterogeneity
across individuals and subgroups. (3) Despite the strong association found in previous
studies, testing it in these sample data as supplementary evidence is necessary. Therefore,
the last goal is to further assess the “associational” level of causality and test the prediction
of oppositional defiant symptoms for PCR. We hypothesized that improvements in the PCR
could directly predict the development of oppositional defiant symptoms after controlling
the related family factors with hierarchical multiple regression (HMR).

2. Materials and Methods
2.1. Participants

The samples came from a large-scale longitudinal research project on oppositional
defiant disorder, and was taken from 14 elementary schools in northern (Beijing), eastern
(Shandong Province) and southwestern (Yunnan Province) Mainland China during 2013
and 2014. First, invitation letters and informed consent forms were sent to the parents
and children by school teachers to recruit the participants, then the parents and children
with complete consent forms were involved in the subsequent investigation. The inclusion
criteria were as follows: (1) Children were enrolled in the first grade to the six grade
in the schools; (2) There was no obvious organic or neurological disease in the children.
The children and parents who could not participate in the project during the follow-up
period were excluded. The basic demographic information and assessments of oppositional
defiant symptoms and other family factors of both children and parents were recorded and
assessed in two consecutive years [4,10,11,14]. In total, there were 307 boys (62.1%) and
187 girls (37.8%) involved in this study. The children’s ages ranged from 6 to 13 years old
(M = 9.37, SD = 1.59), and the parents’ ages ranged from 25 to 64 years old (Mmother = 37.03,
SD = 3.98; M f ather = 39.23, SD = 4.91).

Prior to conducting the study, the research protocol was reviewed and approved
by the Ethics Committee of Beijing University of Technology (No. xxxb202404-2) and
the Institutional Review Board of Beijing Normal University (No. 202003310034 and
202302280035), respectively. All procedures performed in the studies were in accordance
with the ethical standards of the institutional research committee and with the 1964 Helsinki
Declaration and its later amendments or comparable ethical standards.
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2.2. Measures
2.2.1. Assessment of Oppositional Defiant Symptoms (AODS)

The children’s parents assessed their oppositional defiant symptoms on an 8-item
scale according to the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-
TR) [48] both in the first year and second year, named baseline AODS and outcome AODS,
respectively. The severity of oppositional defiant symptoms was evaluated by adding
together the scores of items, with a higher total score indicating more oppositional defiant
symptoms. Cronbach’s α of the scale was 0.85 in this study.

2.2.2. PCR

The Chinese version of the Child-Parent Relationship Scale (CPRS) [49,50] was used
to assess the PCR, which was calculated using the sum of two subscales: closeness and
conflict. Closeness measured parents’ feelings of affection and open communication with
their children (10 items; e.g., I share an affectionate, warm relationship with my child).
Conflict measured parents’ conflict with their children (12 items; e.g., My child easily
becomes angry at me). The higher the total summed score, the better and stronger the
parent–child relationship. In this study, Cronbach’s α of the scale was 0.82.

2.2.3. Monthly Income

A 5-point scale for monthly income was used to evaluate the entire family’s economic
level. A higher score suggested higher monthly income in a family.

2.2.4. Family Cohesion/Adaptability

The Family Adaptability and Cohesion Evaluation Scale (FACES-II) [51,52] was used
to evaluate cohesion and adaptability in the family. The subscale of cohesion was used to
evaluate the emotional connection between family members (16 items; e.g., At home, we
do things together), and the subscale of adaptability examined the ability of a family to
change in response to problems at different stages (14 items; e.g., Our family likes to try
different ways to solve problems). The total score of the questionnaire was the sum of the
two subscales scores. A higher score on the FACES suggested stronger adaptability and
cohesion in the family. In this study, Cronbach’s α for FACES-II was 0.84.

2.2.5. Marital Relationship

The Dyadic Adjustment Scale (DAS) [53] was a 32-item questionnaire used to measure
the perception of the relationship with an intimate partner (e.g., Do you confide in your
mate). A higher score of DAS indicated a higher-quality marriage. Cronbach’s α for the
DAS was 0.89 in this research.

2.2.6. Parenting Style

The Authoritative Parenting Index (API) [54] consisted of two subscales: responsive-
ness and demandingness. The responsiveness subscale (API-r) was reported by the parent
and reflected the support of parents for their children (7 items; e.g., I listen patiently to my
child). The higher the score, the higher the degree of support from parents. Cronbach’s
α for this subscale was 0.82. The demandingness subscale (API-d) reflected the control of
parents over their children (9 items; e.g., I always tell my child what to do). The higher the
score, the higher the degree of control from parents. In this research, Cronbach’s α for this
subscale was 0.81.

2.2.7. Parent Emotion Regulation

The self-reported Difficulties in Emotion Regulation Scale (DERS) [55,56] was used to
assess parents’ ability to engage in emotion regulation (36 items; e.g., When I am upset,
I become angry with myself for feeling that way). A higher score on the DERS indicated
greater difficulty in emotion regulation being experienced by the parents. Cronbach’s α
was found to be 0.84 in this study.
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2.2.8. Child Emotion Regulation

The Emotion Regulation Checklist (ERC) [57] was a 24-item measure used to assess
children’s positive and negative emotion-related behaviors as reported by parents (e.g., Is
easily frustrated). A higher score based on the ERC indicated poorer emotion regulation in
children. In this study, Cronbach’s α was 0.82.

2.3. CF Modeling

The procedure of CF modeling was implemented in R studio based on the GRF (Gen-
eralized Random Forests) package [58,59]. GRF is used as an R package that contains
numerous models, such as causal forests, random forests, etc., which can provide corre-
sponding methods and tools for the estimation of heterogeneous causal effects. For details
on the package, please refer to its technical reference (https://github.com/grf-labs/grf
accessed on 13 June 2022).

2.3.1. Data Preprocessing

As shown in Figure 1, the independent variable, X, dependent variable, Y and covari-
ates, Cs, were first defined for CF modeling.
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The independent variable, X, is usually a binary value used to divide samples into two
groups, and is further used to generate causal trees based on the principle of maximizing
the variance in estimated causal effects in each node by comparing the values of the
dependent variable within the two groups. To achieve this goal, we first defined the X
values according to the difference in CPRS scores (range from −20 to 36) between the two
consecutive years and divided the samples into an improved group and a control group.
As shown in Figure 2, the differences in CPRS scores in the two consecutive years in most
of the samples were within 10%. To balance the maximization of the difference between the
improved PCR group and the control group as well as to ensure the inclusion of as many
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samples as possible, the samples with improvement in CPRS scores (10% change) were
defined as the improved group, while those with relative stable scores (within 10% change)
were defined as the control group. Therefore, in total, there were 423 qualified samples
selected for CF modeling, with 155 children (37%) in the improved group and 268 children
(63%) in the control group. In total, there were 274 boys (64.8%) and 149 girls (35.2%)
involved. The children’s ages ranged from 6 to 13 years old (M = 9.35, SD = 1.58), and the
parents’ ages ranged from 25 to 64 years old (Mmother = 36.12, SD = 3.75; M f ather = 38.26,
SD = 4.63).
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For the outcome of oppositional defiant symptoms, the AODS score in the second
year was defined as the dependent variable. The values of dependent variables were used
to calculate the causal effects at the leaf nodes by comparing the differences between the
improved PCR group and the control group.

The other measurements in the first year were used as Cs to evaluate their impacts
on causality. The measurements at the entire family level (monthly income and FACES),
dyadic level (DAS, API-r, and API-d measurements), and individual level (DERS and ERC)
in the multilevel family model and the baseline AODS score in the first year were defined
as Cs in the CF model.

The expectation–maximization (EM) method was employed to handle missing values.
This statistical approach uses a probabilistic model and iteratively updates parameters
until convergence is achieved for estimating missing values. SPSS 26.0 was utilized.

2.3.2. Model Construction

Because branch dividing in each node of the tree relies on the differences in covariates,
the CF model may lead to over-sensitivity to heterogeneity. Hence, two regression forest
models were first introduced to estimate the influences of the related family factors, Cs, on
the causality of the PCR (X) and the outcome AODS (Y) (shown in Figure 1). Specifically,
we put the previously defined Cs and Y into the random forest model to estimate the Ŷ. In
the same way, we further put the Cs and X into the random forest model to estimate the
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X̂. Then, all the parameters (X, X̂, Y, Ŷ, Cs) were put into the causal forest to adjust the
influences of Cs on the estimation of causal effect.

Furthermore, the regular causal forests were used to estimate the causal effects and
the differences across samples. As shown on the right in Figure 1, each causal tree was
generated by fitting the data and characterized with binary branching in the root node,
multiple leaf nodes, and other intermediate nodes. The trees were grown based on the
principle of maximizing the variance in estimated causal effects in each node by considering
Cs; therefore, the samples in the leaf nodes for each tree had similar values for Cs and
the causal effect was estimated by comparing the outcome AODS (Y) in the groups with
and without improved PCRs. Specifically, during the generation of causal trees, all the Cs
were used for the division of the binary branch in each node. In this way, the influences
of the covariates on the causality could be controlled to ensure a more rational estimation
of the causal effect. Because each sample might have been assigned to different leaf
nodes across trees, a weighted mean was calculated to obtain the individual-based causal
effects for the samples during CF modeling. Hence, based on the individual-based causal
effects, the causal influence of the PCR on the oppositional defiant symptoms in the
second year was estimated without the traditional manipulation process of randomization.
Furthermore, with the continuous branches being divided in the causal tree based on
covariates, the heterogeneous causal effects of the PCR on oppositional defiant symptoms
could be further estimated.

Moreover, the strategy of honest tree was adopted in the CF model to decrease overfit-
ting. The training samples were divided into two sub-samples, with one used to generate
the tree and the other used to estimate the causal effect within the leaf nodes. The optimal
number of trees in the forest was adjusted to 300 to minimize the variance in causal effect.
Other parameters were set to the package default.

2.3.3. Model Evaluation

The CF model serves as an estimator for quantifying causal effects, thereby obviating
the necessity for cross-validation with the division of the training set and testing set,
which is typically employed in predictive analytics in conventional machine learning.
Nonetheless, it remains imperative to examine reliability when estimating causal effect
and heterogeneity to ensure a comprehensive understanding of the variability across the
subsets of samples in each tree. A test with the best linear predictor (BLP) was performed
to assess the goodness of fit of the CF model to the longitudinal samples. Furthermore, it
was also able to evaluate whether or not the heterogeneity of the causal effect had been
well calibrated [60]. With the BLP test, the predicted dependent variable could be estimated
as follows in Formulas (1) and (2):

Y = b0(C)(X = 0) (1)

Y = b0(C) + β1τ(C) + β2∆τ(X = 1) (2)

According to Formula (1) for the control group (X = 0), the output result was the
baseline value, b0(C) . On the other hand, according to Formula (2), for the improved group
(X = 1), the output result included two more components. With the individual-based
causal effects, the average causal effect, τ(C), reflected the overall difference between the
improved and control groups. In addition, the heterogeneity (∆τ = τ − τ) reflected the
fluctuations in the causal effect between individuals. Basically, a coefficient of 1 for β1
reached the significant level, suggesting that the mean forest prediction was reasonable.
Similarly, a coefficient of 1 for β2 also reached the significant level, additionally suggesting
that the heterogeneity across subgroups estimated from the forest was well calibrated.
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2.3.4. Analysis of Causal Effect and Its Heterogeneity

Based on the CF modeling, the group-level causal effect could be further analyzed
with the obtained individual-based causalities. The average causal effects (ACEs) for all
samples, the improved group (ACI) and control group (ACC) and their 95% confidence
intervals (CIs) were calculated. An independent two-sample t-test was used to compare
the different causal effects between the improved group and control group.

The heterogeneity of the causal effect can typically be further analyzed in two ways.
The first one is to compare the different causal effects between subgroups based on single
Cs. Here, we divided the group into two subgroups according to the median value of each
C, and then compared the differences between the high and low subgroups [14,42]. The
second way is to analyze the heterogeneity based on a representative tree selected from the
CF model, and was able to analyze the heterogeneous causal effects in several subgroups
by considering the important Cs together [45].

2.4. Analysis of HMR

The selected samples in CF modeling were involved in HMR analysis with SPSS 26.0.
Similarly, the critical independent variable was defined as the change in the PCR, which
was calculated based on the difference of CPRS scores between the two consecutive years.
The AODS score in the second year was defined as a dependent variable. Finally, the
measurements at the entire family level (monthly income and FACES), dyadic level (DAS,
API-r, and API-d measurements), and individual level (DERS and ERC) in the multilevel
family model as well as the baseline AODS score in the first year were defined as covariates.
Therefore, during the analysis, all the covariates were first entered as predictors into the
regression model, and then the change in the PCR was entered as a predictor into the second
regression model. The F-test was used to assess the fitting of the regression model, and the
t-test was used to assess the contributions of the covariates and the independent variable.

3. Results
3.1. Descriptive Statistics

In the analysis of the t-test, there was no difference between the two groups for
the baseline AODS, while the outcome of the AODS in the second year was different
(t (421) = 2.571, p < 0.001) (Table 1), suggesting that oppositional defiant symptoms in the
improved group had been alleviated more than they had been in the control group. The
group difference was also observed in the API-d (t (421) = −1.131, p < 0.05) and ERC
(t (421) = −2.843, p < 0.001).

Table 1. Summary in improved group and control group.

Improved Control t p
Mean/SD Mean/SD

Outcome AODS 0.94/1.40 1.39/1.93 2.571 <0.001
Baseline AODS 2.12/2.29 1.62/2.23 −2.215 0.276

Income 2.87/0.87 3.07/1.05 1.970 0.066
FACES 121.97/14.18 124.94/15.69 1.941 0.734

DAS 134.63/15.08 135.13/17.70 0.294 0.755
API-r 18.96/3.75 17.71/3.63 −3.367 0.444
API-d 13.88/3.50 13.51/3.03 −1.131 <0.05
DERS 76.64/14.07 72.98/14.19 −2.564 0.639
ERC 56.94/11.35 52.41/17.88 −2.834 <0.001

3.2. Causal Effect of PCR on Oppositional Defiant Symptoms

The results of the BLP test are shown in Table 2. The estimated β1 was 0.97 (p < 0.001),
suggesting the causal effect was well estimated. The ACE for all samples was estimated as
−0.727, and the negative value indicated significant improvements in oppositional defiant
symptoms with PCR improvement. Moreover, as expected, there was a larger causal effect
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in the improved group (t (421) = 3.093, p < 0.05) (Table 3), which further indicated the causal
effect of an improved PCR on oppositional defiant symptoms.

Table 2. BLP tests for causal effect and heterogeneity.

Estimated S.E. p-Value

β1 0.94 0.16 <0.001
β2 1.37 0.36 <0.001

Note. S.E. standard error.

Table 3. Causal effect obtained from causal forest.

Estimated 95% CI

ACE −0.727 (−0.974, −0.480)
ACI −0.854 (−0.881, −0.827)
ACC −0.653 (−0.892, −0.414)

Note: ACE: average causal effect for the whole data; ACI: average causal effect in the improved group; ACC:
average causal effect in the control group; CI, confidence interval.

3.3. Heterogeneous Causal Effects
3.3.1. General Analysis of Heterogeneity

The estimated value of β2 was 1.37 (p < 0.001) (Table 2), indicating the reliable het-
erogeneity of the causality. Based on the weighted sum of how many times the Cs were
split at each depth in the causal forest, we could analyze the contribution of the Cs to the
heterogeneity prediction. The results are shown in Figure 3. The most important Cs were
baseline ODD, on which the forest spent 37% of its split. Apart from that, the proportions
of FACES, API-r, DERS, and ERC were higher than 10%.
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3.3.2. Heterogeneity among Cs

As shown in Figure 4A, both the monthly income and FACES at the entire family level
affected the causal effects, which suggested that children in families with a low income, or
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those from families with poor cohesion and adaptability, saw stronger benefits from PCR
improvement (both p < 0.05).
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Figure 4. Heterogeneity along single covariates. The influence on the causality of PCR on the
oppositional defiant symptoms from the factors in the entire family level (A), dyadic level (B),
individual level (C) and the baseline AODS (D), respectively. The empty triangels represent the
groups with higher values of the scales and the solid circles represent the groups with lower values.

As for the dyadic level (Figure 4B), first the children in families with a lower DAS
score had greater causal effects (p < 0.05). Then, based on the two subscales of the API, we
observed a reverse pattern of heterogeneity. The children in families with high API-r or
high API-d value showed greater causal effects (both p < 0.05), suggesting the parenting
style played a positive role in the causal effect.

The emotional regulation abilities of parents and children were crucial factors at the
individual level. When parents and children had poorer emotional regulation abilities, the
causality was greater (p < 0.001) (Figure 4C).

Finally, we also observed the role of this in heterogeneous causality based on the
baseline AODS. Based on the division of subgroups according to the median value of the
baseline AODS, the causal effect in the high-baseline AODS group was greater than that in
the low-baseline AODS group (p < 0.001) (Figure 4D). This result further suggested that the
causal effect was strongly dependent on the severity of oppositional defiant symptoms.

3.3.3. Heterogeneity Based on Causal Tree

Based on the Cs ranking result, we selected trees including the following five variables:
baseline AODS, FACES, API-r, DERS, and ERC. There were three trees matching the criteria.
Then, we selected one tree with the greatest difference in causal effects on the root node.
As shown in Figure 5, the tree divided the sample of children into two parts on the root
node based on the baseline AODS, and the children in the right part had more severe
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oppositional defiant symptoms than those in the left part. Their causal effect was mainly
influenced by the FACES score, and Subgroup 6 showed the greatest causality in the whole
tree. The findings were consistent with the results based on the ranking of important Cs
and the heterogeneity between single variables, indicating the key roles of the FACES score
and the severity of oppositional defiant symptoms in the causal effect. Moreover, to further
maximize the variance in the causal effect, the causal tree continued to be divided into two
branches with selected covariates, and this process was repeated until the causal tree could
not be further divided. There were more covariates involved in influencing the causal
effects. The smallest causal effect was observed in Subgroup 3 in the whole tree, in which
the children had relatively lower ERC, higher DERS and lower API-r scores, indicating that
multiple Cs affected the causality jointly.
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3.4. Results of HMR Analysis

First, the VIF for all predictors included in the models ranged from 1.00 to 2.99,
suggesting that the multicollinearity was not a concern in the study. Then, both the
regression models significantly fit the data (both p < 0.001 with F(8, 422) = 52.893 in Model
1 and F(9, 422) = 60.698 in Model 2). Finally, the details of the regression models are listed
in Table 4. After controlling the effects of other predictors, entering the change in the PCR
significantly improved the explanation of the variance in Model 2 (∆R2 = 0.064, p < 0.001),
suggesting its unique contribution in predicting the oppositional defiant symptoms.
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Table 4. Results of HMR analysis.

Outcome AODS
Predictors ∆R2 Beta

Model l 0.505 ***
Baseline AODS 0.609 ***

Income −0.035
FACES 0.010

DAS −0.244 ***
API-r 0.031
API-d −0.116 **
DERS −0.011
ERC −0.048

Model 2 0.064 ***
Baseline AODS 0.623 ***

Income −0.042
FACES −0.019

DAS −0.193 ***
API-r 0.052
API-d −0.094 **
DERS 0.002
ERC 0.002

Change in PCR −0.266 ***
Note. level of significance: ** p < 0.01, *** p < 0.001.

4. Discussion

In this study, we aimed to train a data-driven CF model and elucidate the causal
relationship and its heterogeneity between PCR and oppositional defiant symptoms under
the framework of the multilevel family model. The CF model showed a significant causal
effect of the PCR on oppositional defiant symptoms, which provides further evidence of
causality estimation with observational and longitudinal data. Furthermore, we found
that the causal effect was varied in individuals or subgroups based on the heterogeneity
analysis, suggesting factors from multiple levels in a family play different roles in causality.
These results contribute to a deeper understanding of the mechanism of the PCR on the
development of oppositional defiant symptoms and enrich the theory of the multilevel
family model [6,9,11]. From the perspective of prevention and intervention, the discovery of
heterogeneous causality could be extremely helpful when forming more targeted strategies.

Based on previous research with the methods of SEM and intervention studies, there
may be a potential causal link between the PCR and oppositional defiant symptoms [9,22,34,
61,62]. In the present study, we first observed a unique prediction of oppositional defiant
symptoms from a PCR change with the method of HMR, which is consistent with the
previous findings. Furthermore, a causal effect from the PCR on oppositional defiant
symptoms was further clarified with the machine learning-based CF approach. During
CF modeling, the causal trees were grown by maximizing the difference in causal effects
between improved PCR group and control group in each node. At same time, the baseline
AODS score and factors within the multilevel family model were accounted for to ensure
comparability. Therefore, the approach of the CF model was very similar to the method of a
randomized controlled trial (RCT), but the causality was estimated in naturally developing
samples with no real intervention. To further eliminate the selection bias often found in
intervention studies based on the RCT method, we repeated this process hundreds of times
by randomly selecting samples and calculated individual-based causal effects with the
weighted means in the CF model. Hence, by comparing it with SEM and HMR, the CF
model was found to be able to uncover the causal relationships on the interventional and
counterfactual levels rather than relying on association alone, and our results provide
new evidence to demonstrate a deeper causal relationship between PCR and oppositional
defiant symptoms in observational and longitudinal data.
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Moreover, the prediction based on the CF model may be more practical in reality.
Based on the methods with an associational causality reference, for a new sample, the
development of oppositional defiant symptoms in the second year can be predicted using
the difference in the PCR between the two consecutive years while controlling the influences
from other related family factors in the first year, as observed from the results of the HMR.
On the other hand, based on the interventional and counterfactual causality estimated with
the CF model, just the PCR and other covariates in the first year are required to predict
the oppositional defiant symptoms in the second year for a new sample, which provides
the opportunity to make predictions in advance with time and cost savings. Hence, the
findings with CF modeling may be very helpful in evaluating the potential benefits from
the improvement in the PCR in terms of oppositional defiant symptoms at the individual
level before implementing the targeted intervention strategy.

By considering the theoretical support for the multilevel family model, three factors
are addressed. First, as many family factors contribute to the development of oppositional
defiant symptoms [4–11], guided by the multilevel level family model, we can investigate
the causal relationship between PCR and oppositional defiant symptoms by integrating
all the factors from the entire, dyadic and individual family levels, along with the family
system perspective of oppositional defiant symptoms. Second, consistent with the multi-
level level family model [6,9–11], the findings for the direct association between PCR and
oppositional defiant symptoms are further supported by the causal effect estimated via CF
modeling and the prediction effect determined in the HMR analysis when family factors
were taken as covariates in the present study. Finally, knowledge about the interactions
between the family factors in the multilevel level family model is enriched in present
study, which is mainly related to the heterogeneous effect of PCRs on oppositional defiant
symptoms. The multilevel family model has illustrated the mediating role of the dyadic
family level between the entire level and individual level in linking to oppositional defiant
symptoms [4,7,9–11,35], whereas the present study exhibits the moderating roles of the
family levels in the association of PCRs and oppositional defiant symptoms. FACES scores
on the entire family level, API-r scores on the dyadic level, and the DERS and ERC scores on
the individual family level were the most important factors contributing to the causal rela-
tionship between the PCR and oppositional defiant symptoms. Moreover, the heterogeneity
can be further revealed by considering multiple family factors together with an illustration
of a representative causal tree. The heterogeneous causal effects across individuals and
subgroups indicate quite a complicated mechanism of the PCR in oppositional defiant
symptoms, which can be divided into approximately three types.

The first one is related to the expectation of or support for oppositional defiant symp-
tom alleviation. The baseline AODS and FACES scores were the most two important Cs and
used as the root node and secondary node, respectively, in the representative tree. Notably,
the effect of the baseline AODS score did not reflect the longitudinal change in the compari-
son between the baseline AODS and the outcome AODS scores as in intervention studies,
while it was used as one covariate to estimate the influence of the causal effect during CF
modeling. The multilevel family model proposes that factors at the entire family level
play a basic supporting function in the family system [22], and are distal factors that affect
oppositional defiant symptoms indirectly via more proximal factors, such as the PCR and
child emotion regulation [16,22,62]. When children with oppositional defiant symptoms
have more emotional and behavioral problems, there are more likely to be conflicts with
their parents [4,9]. In such families, family members were less supported by each other [63].
Therefore, it might be more urgent for children with severe oppositional defiant symptoms
and a less harmonious family atmosphere to alleviate oppositional defiant symptoms by
improving the PCR.

The second type is related to the ethological or manipulable explanations for oppo-
sitional defiant symptoms. Children with lower emotion regulation abilities themselves
or had parents with lower emotional regulation abilities could benefit more by reducing
oppositional defiant symptoms via PCR improvement. The results advance the knowledge
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of the effects from individual family factors on the development of oppositional defiant
symptoms. Research has emphasized that parents’ negative emotional handling styles may
easily impair children’s emotional regulation skills, and subsequently lead to an increase
in the risk of oppositional defiant symptoms [11,64]. Furthermore, a high-quality PCR
could not only have a unilateral effect on a child’s development but also can influence
the parents’ relationship and functioning [22]. Based on the multilevel family model, we
further propose factors at the individual level might affect the causality of the PCR in
oppositional defiant symptoms.

The last type of heterogeneity is related to the parenting style, particularly the factor
API-r, which plays a compensatory role. The parenting style is one factor from the dyadic
level of the parent–child subsystem. Generally, positive parenting styles play protective
roles in the development of oppositional defiant symptoms [65]. It is suggested that factors
at the dyadic level may directly or indirectly have an effect on oppositional defiant symp-
toms by mediating/linking the entire family-level factors and individual-level parent and
children factors, so the interaction of family factors between levels exhibits a hierarchical
connection [22]. However, the influence of factor interplay within the family levels in op-
positional defiant symptoms is rarely considered in research. The observed compensatory
role of parenting styles on the causality in this study provides preliminary knowledge
about the mutual link in the parent–child subsystem at the dyadic level. Parenting style is
highly related to the PCR, and emphasizes parents’ leading role in behavior control and
manipulation. To some extent, the PCR is a consequence of parenting style. A reasonable
explanation for the larger causal effect in children with higher API-r scores is that parents
can actively respond to their children’s needs and, accordingly, the children’s oppositional
defiant symptoms can be alleviated significantly.

There are some limitations to this study that should be considered in the future. The
first is related to the data samples. The samples used in this study were selected from
an ordinary school population, and oppositional defiant symptoms were assessed by
the parents of the children. Although this method is commonly used when investigating
behavioral problems in children from a community [3,7–9,14], it is still very limited in terms
of allowing us to generalize conclusions to the samples from clinical institutions. Moreover,
the findings in this study need to be verified with larger sample sizes. The second limitation
is related to the methodology. For some considerations, we set a criterion based on the
difference between the two consecutive years for the binary group division, but it was
still subjective and more validations are needed. Furthermore, in the CF model, the causal
effect is estimated by comparing the group difference in each node with matching Cs. This
group-based method may also still have selection bias. Currently, many “real” individual-
based methods are being developed to predict counterfactual outcomes and are aimed
at reducing the influence of the binary definition of the individual variable [66], so they
could be introduced in future research. Finally, we mainly focused on the psychological
factors under the framework of the multilevel family model to estimate the heterogeneous
causality in this study, while research has found that the occurrence and development of
oppositional defiant symptoms varies with the factors gender, age and social culture [2], so
whether or not the causality effect would be different across the subgroups based on these
factors is still not clear.

Despite these limitations, the following section briefly outlines some important im-
plications for the prevention/intervention of oppositional defiant symptoms from both
theoretical and practical perspectives. First, the findings from the current study highlight
the importance of the management of the PCR in a family. Research has shown that there
may be a reverse link, with severe oppositional defiant symptoms leading a to bad PCR [9],
though we did not evaluate the causality in this direction. This is because based on a consid-
eration of the practice, the effects of improvements in the PCR on alleviating oppositional
defiant symptoms are of more interest. Second, the application of a machine learning-based
CF model offers a novel research technique in investigating the causal relationship between
PCR and oppositional defiant symptoms in observation data. Meanwhile, this approach can
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quantitatively represent the variability in this causal effect between different individuals or
groups in detail, which may help in evaluating the intervention strategies aimed at more
rational PCR management.

5. Conclusions

A machine learning-based CF model was introduced to investigate the causal relation-
ship between PCR and oppositional defiant symptoms with observational and longitudinal
data. The causality and heterogeneity across individuals and subgroups could be helpful
in more deeply understanding the mechanism of PCR on the development of oppositional
defiant symptoms as well as in forming precision- and personalization-based preven-
tion/intervention strategies.
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Abstract: The association between post-traumatic growth (PTG) and cognitive empathy is well
documented; however, few studies have tested the causal pathways explaining this association in
school bullying victims’ later recovery and growth in the long term. This study used a longitudinal
design to examine the reciprocal relations between cognitive empathy and post-traumatic growth
(PTG) in school bullying victims. We screened 725 adolescents who had experienced school bullying
as our final subjects out of the 2173 adolescents we surveyed over three periods (November 2019,
2020, and 2021). Controlling for gender, cross-lagged analysis revealed that both cognitive empathy
at T1 and T2 predicted adolescents’ later PTG at T2 (γ = 0.096, p < 0.05) and T3 (γ = 0.085, p < 0.05),
respectively, but the predictive effect across time points from PTG to cognitive empathy was not
significant. The results delineated a specific directionality in the relation between cognitive empathy
and PTG and suggested an important role of cognitive empathy in fostering school bullying victims’
later recovery and growth. These findings contribute to ongoing research into ways researchers and
educators may help and support school bullying victims.

Keywords: school bullying victimization; adolescents; cognitive empathy; post-traumatic growth;
temporal relations

1. Introduction

Individuals who frequently endure aggressive behavior intended to cause
harm—whether physically, psychologically, or socially—are identified as victims of bul-
lying [1]. Research by Einarsen and his colleagues [2,3] presented the perspective that
bullying can be equated to experiencing a traumatic event. A synthesis of numerous
studies, both domestic and international, indicated that the prevalence of school bullying
falls within a range of 20% to 33% [4]. Currently, school bullying has emerged as a chronic
social issue, profoundly impacting the well-being and mental health of young individuals.
This has led to heightened awareness and concern among nations globally [5].

Bullying victimization is increasingly recognized as a form of interpersonal violence
that can be akin to a traumatic event [6]. Victims of bullying are susceptible to a spectrum
of adverse outcomes, affecting them in both the short term and in the long term [7].
Nonetheless, a hopeful phenomenon was observed where, through personal resilience
and external support [8], some individuals underwent a form of positive psychological
transformation referred to as post-traumatic growth (PTG). This concept, introduced by
Tedeschi and Calhoun [9], describes the beneficial psychological changes individuals
experience as they navigate and overcome significant life crises. PTG encompasses three
primary dimensions: transformations in self-perception, shifts in the nature of interpersonal
relationships, and a re-evaluation of life’s priorities [10]. The journey toward PTG is rich
in cognitive and emotional processing. Recent research endeavors have embarked on
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unraveling the intricate interplay between post-traumatic growth and empathy, hinting at
a potential interconnectedness between these constructs [11,12].

Cognitive empathy is the capability to grasp the emotional state of another individ-
ual [13]. As outlined by Davis [14,15], cognitive empathy sits at the heart of empathetic
understanding, focusing on the cognitive aspect of stepping into someone else’s shoes to
view the world from their perspective. This form of empathy involves interpreting others’
experiences in a manner that facilitates effective social negotiation and interaction [16]. It
plays a critical role in fostering healthy interpersonal connections and securing a more
robust network of social support. Recognized as a valuable socio-emotional skill, cog-
nitive empathy involves top–down processing [15,17,18]. It is mirrored in the ability to
identify and comprehend the emotions and viewpoints of others, a competency crucial for
navigating and adapting to the ever-evolving social landscape [19].

Post-traumatic growth (PTG) and cognitive empathy are increasingly recognized as
vital components of positive psychology. A substantial body of research has explored the
linkage between these two factors, identifying post-traumatic growth as a phenomenon
deeply intertwined with extensive cognitive and emotional processing [8]. Further inves-
tigations have uncovered a significant positive correlation between empathy and post-
traumatic growth. For instance, Wang’s research indicated a close connection between the
level of PTG in individuals who have experienced trauma and their capacity for empa-
thy [20]. However, it is noteworthy that the cognitive aspect of empathy has often been
overlooked in research focusing on the dynamics between empathy and trauma derived
from bullying [21].

According to de Waal and Preston’s [22] Russian-doll model, empathy is structured
in hierarchies, layering from the inside out, with cognitive empathy positioned at the
outermost layer and emotional resonance at its core. Research by Shamay-Tsoory et al. [23]
found that emotional empathy and cognitive empathy exhibited a dual separation, both
behaviorally and anatomically. Moreover, cognitive empathy typically emerges during
childhood and adolescence, a developmental stage when individuals begin to adeptly
assume the perspectives of others [24–27]. This development highlights that, particularly
for adolescents, the advancement of cognitive empathy takes precedence over emotional
empathy in importance [28]. Given these insights, our study opts to disentangle cognitive
empathy from its emotional counterpart, investigating it as an independent variable.

Post-traumatic growth (PTG) and cognitive empathy share a complex, bidirectional
relations. On the one hand, post-traumatic growth appears to unlock an individual’s latent
cognitive empathy [11], while on the other, cognitive empathy may act as a catalyst for an
individual’s post-traumatic growth [12].

Evidence suggests that cognitive empathy serves as a predictor for post-traumatic
growth. Zhou et al. [12] demonstrated that the activation of cognitive empathy enabled
individuals to adopt broader perspectives, facilitating the re-evaluation of trauma-related
events and fostering personal growth. Similarly, An et al. [29] found that empathetic indi-
viduals, being more open to external influences, underwent stress and negative emotions
that prompted reflection on traumatic events, thus aiding in post-traumatic growth. Cal-
houn and Tedeschi [30] highlighted the significance of empathy among people as a potential
source of post-traumatic growth for individuals experiencing trauma. The longitudinal
study conducted by Wang and Wu [20] further confirmed that empathy can significantly
enhance subsequent post-traumatic growth. Notably, cognitive empathy, a crucial element
as outlined by Shamay-Tsoory et al. [23], played a pivotal and indispensable role in this
process. Moreover, secondary post-traumatic growth studies hinted that cognitive empathy
may be more conducive to individual growth than affective empathy [31,32]. Furthermore,
pertinent theories endorse the contention that cognitive empathy serves as a contributor to
post-traumatic growth. Drawing from the interpersonal model of stress and coping, when
stressful occurrences endanger the well-being of a group, effective coping mechanisms
encompass not merely problem-solving and the regulation of stress-induced negative
emotions, but also the preservation of harmonious interpersonal relationships. Empathy
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emerges as a prototypical interpersonal-oriented coping strategy [33], with cognitive empa-
thy occupying a pivotal role in interpersonal exchanges [34]. Additionally, the cognitive
processing theory of trauma posits that cognitive factors are crucial for post-traumatic
growth [35], suggesting a significant impact of cognitive empathy on positive growth
outcomes. Together, these research findings imply the important role of cognitive empathy
for post-traumatic growth.

Conversely, research also indicates that post-traumatic growth could predict cogni-
tive empathy. Growth stemming from one’s connection to vulnerability may enhance
latent empathy, subsequently stimulating cognitive empathy [11]. Earlier studies suggested
potential pathways where growth may lead to an enhancement in cognitive
empathy [36–38]. The theory of suffering-based altruism [37] posits cognitive empathy as a
potential outcome of growth, with psychological changes from trauma recovery enhancing
cognitive empathy. Lifelong developmental models of empathy [39,40] and recent meta-
analyses [28] further underscore the developmental trajectory of empathy, emphasizing
that cognitive empathy, which evolves and strengthens over time, may be fostered by
post-traumatic growth.

Yet, some research, such as that of Elam and Taku [41], pointed towards a non-
significant relations between PTG and empathy, although it did not specifically dissect the
relations between cognitive empathy and PTG. The relations between cognitive empathy
and post-traumatic growth remains intricate, likely influenced by variables such as study
populations, traumatic experiences, measurement timelines, and tools. Additionally, past
relevant research paid less attention to adolescent victims of bullying [42]. Furthermore, a
notable limitation in the existing literature is the reliance on cross-sectional designs, which
hampers identifying definitive relationships and exploring causality.

This study, grounded in the interpersonal model of stress and coping and theories
of suffering altruism, employs a longitudinal design with a cross-lagged approach. Our
aim is to elucidate the relations and directionality between post-traumatic growth and
cognitive empathy in the context of school bullying trauma, contributing valuable insights
to empirical research in this domain.

2. Materials and Methods
2.1. Participants

In this investigation, we surveyed 2173 adolescents across Zhejiang Province, compris-
ing 1384 junior high school students and 789 high school students. Following the guidelines
proposed by Xie et al. [43], a participant was considered to have experienced bullying
if they reported encountering such incidents “once or twice a month” or more often on
any item of the Delaware Bullying Victimization Scale (student version). This criterion
implicates that the individual has undergone bullying within the specific domain addressed
by the question, thereby marking them as a victim of bullying. Applying this definition,
we identified 802 out of the 2173 adolescents as having been bullied at the first time point.
For this research, the focus was placed on these 802 adolescents who had encountered
bullying. They were tracked and assessed at three distinct intervals: November 2019 (T1),
November 2020 (T2), and November 2021 (T3). Due to various reasons such as school
transfers and illnesses, some participants were unable to complete all three surveys. To
ensure the reliability of the results, we retained subjects who had participated in at least
two surveys, resulting in a sample size of 725 participants at the first time point. Within this
group, there were 430 (59.3%) male students, 294 (40.6%) female students, and 1 individual
who did not specify their gender. The average age of the participants was 14.44 years
(SD = 1.40) at the first time point, with ages ranging from 10 to 18 years.

2.2. Measures
2.2.1. Bullying Victimization

In this study, the Delaware Bullying Victimization Scale (student version) revised
by Xie et al. [44] was used to assess adolescents’ school bullying victimization. The scale
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has 17 question items divided into four dimensions: verbal, physical, social/relational,
and cyberbullying victimization, with item 13 as a screening item not counted in the data
analysis. The items on the scale are scored on a six-point Likert scale, where 0 means
“never,” 1 means “occasionally”, 2 means “once or twice a month,” 3 means “once a week”,
4 means “many times a week”, and 5 means “every day”. Higher scores indicate more
severe bullying. Cronbach’s alpha coefficients for this scale in this study ranged from 0.902
to 0.961.

2.2.2. Post-Traumatic Growth

In this study, the Post-Traumatic Growth Questionnaire (PTGQ) developed by Tedeschi
and Calhoun [10] and revised by Zhou [45] was used. The questionnaire was designed to
assess in what ways individuals changed significantly after experiencing bullying in school.
The revised questionnaire consists of 22 questions, including three dimensions: changes
in self-awareness, changes in interpersonal experiences, and changes in life values. The
corresponding item numbers are 9, 7, and 6, respectively. The questionnaire is assessed on
a 6-point scale, where 0 means “no change” and 5 means “very big change”. The higher the
score on the scale, the stronger the PTG, i.e., the more growth. Cronbach’s alpha coefficients
for this scale in this study ranged from 0.969 to 0.987.

2.2.3. Cognitive Empathy

In this study, a five-item version of the perspective-taking dimension of the Inter-
personal Reactivity Index [14,15] was used to measure cognitive empathy. The scale has
5 question items, and a sample item included, “When my friends are having a disagree-
ment or an argument, I try to listen to everybody before I decide who is right.” Each
item is scored on a five-point Likert scale (1 = completely inconsistent, 5 = completely
consistent). Cronbach’s alpha coefficients for cognitive empathy in this study ranged from
0.841 to 0.914.

2.3. Procedure and Data Analysis

In this research study, several graduate students specializing in psychology were
meticulously trained to serve as examiners. This comprehensive training covered the
test’s content, administration requirements, procedural details, and essential precautions
to be observed. Prior to test administration, the schools and teachers facilitated intro-
ductory sessions for parents and students to ensure a thorough understanding of the
test’s objectives and methodology. The testing was uniformly conducted across all classes,
with students completing the questionnaires under the supervision of an invigilator who
subsequently collected them immediately. This protocol was consistently applied across
all three testing sessions. At the end of the survey, all participants were informed that
psychological/counseling services were available from school psychologists or teachers
if needed.

Data analysis was performed using SPSS 26.0, employing techniques for descriptive
statistics, correlation analysis, and testing for common method bias. Furthermore, Mplus
8.3 software was utilized to develop a structural equation model for cross-lagged analysis.
Model estimation was carried out using robust maximum likelihood estimation (MLR),
while the full information maximum likelihood estimation (FIML) approach was adopted
to handle missing data, following the methodology proposed by Muthén and Muthén [46].

2.4. Testing for Common Method Bias

To address the potential for common method bias in this study, we applied the Harman
single-factor test. This analysis revealed twelve factors with eigenvalues exceeding 1 across
the three time-points of measurement. Specifically, the proportion of variance explained by
the first factor, both before and after rotation, was 28.87% and 16.67%, respectively. These
findings suggest that common method bias does not pose a significant concern in this study,
allowing for a more confident interpretation of the results.
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Subsequently, we employed descriptive statistics and correlation analyses to explore
the relationships between levels of variables and the variables themselves. Furthermore,
cross-lagged regression analyses were conducted to investigate the dynamic relations
between cognitive empathy and post-traumatic growth among school bullying victims.

3. Results
3.1. Correlations between Post-Traumatic Growth and Cognitive Empathy

Table 1 displays the mean values, standard deviations, and Pearson correlation co-
efficients for the scores of post-traumatic growth and cognitive empathy among school
bullying victims over a three-year period. The analysis revealed a positive correlation
between the post-traumatic growth scores and cognitive empathy scores of school bullying
victims at each respective time point, with all correlations being significant (rs ranging from
0.316 to 0.376, ps < 0.001). Furthermore, a significant positive correlation persisted over
the course of the three years for both post-traumatic growth (rs ranging from 0.26 to 0.40,
ps < 0.001) and cognitive empathy (rs ranging from 0.22 to 0.41, ps < 0.001) among the
victims. Gender showed a significant correlation with both post-traumatic growth and
cognitive empathy in school bullying victims, but age did not. As such, gender was in-
corporated as a control variable in subsequent cross-lagged modeling analyses to further
investigate these relationships.

Table 1. Correlation analysis.

M SD Sex age T1PTG T2PTG T3PTG T1CE T2CE T3CE

sex — — 1
age 14.44 1.4 0.014 1

T1PTG 54.6 30.8 −0.052 −0.012 1
T2PTG 48.6 30.2 −0.115 * −0.054 0.263 *** 1
T3PTG 46.7 33.3 0.014 −0.078 0.266 *** 0.395 *** 1
T1CE 17.4 4.9 0.008 0.03 0.334 *** 0.182 *** 0.077 1
T2CE 17.2 4.4 0.106 * −0.038 0.073 # 0.316 *** 0.134 * 0.270 *** 1
T3CE 16.6 4.5 −0.039 −0.005 0.1 # 0.095 0.376 *** 0.126 * 0.308 *** 1

Note: *** denotes p < 0.001; * denotes p < 0.05; # denotes borderline significant; PTG = post-traumatic growth,
CE = cognitive empathy; gender coded as male = 0, female = 1.

3.2. Cross-Lagged Analysis of Post-Traumatic Growth and Cognitive Empathy

To ascertain the dynamic interplay between post-traumatic growth and cognitive
empathy among school bullying victims, we proceeded with cross-lagged analyses that
necessitated verifying the measurement invariance of these constructs over the three
assessment points. We established and examined models for configural invariance, weak
invariance, and strong invariance for the measures of post-traumatic growth and cognitive
empathy among school bullying victims, with model fits detailed in Table 2.

Table 2. Measurement invariance test.

χ2 df CFI TLI SRMR RMSEA (90%CI) ∆CFI ∆RMSEA

PTG

Configural
invariance 4053.911 1943 0.924 0.916 0.038 0.039 [0.037, 0.040] — —

Weak invariance 4133.524 1981 0.923 0.916 0.039 0.039 [0.037, 0.040] −0.001 0
Strong invariance 4217.308 2019 0.921 0.916 0.041 0.039 [ 0.037, 0.040] −0.002 0

CE

Configural
invariance 93.428 69 0.991 0.987 0.037 0.022 [0.008, 0.033] — —

Weak invariance 103.641 77 0.99 0.987 0.043 0.022 [0.009, 0.032] −0.001 0
Strong invariance 110.135 85 0.991 0.989 0.043 0.020 [0.006, 0.030] 0.001 0.002

Note: PTG = post-traumatic growth, CE = cognitive empathy.
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A comparison was made between the configural invariance model (serving as the
baseline model) against the weak invariance and strong invariance models. Although the
chi-square test results indicated significant differences between the models, it is essential
to note that the chi-square value is susceptible to sample size, rendering it a somewhat
unstable indicator for model evaluation. Recognizing this limitation, it is prudent to
consider variations in other fit indices when comparing models. In line with Cheung and
Rensvold’s [47] recommendation, we employed the ∆CFI for model comparison, since
it remains unaffected by model parameters and sample size. The criterion for accepting
measurement invariance, as suggested by these authors, is a ∆CFI of 0.01 or less. By
examining the discrepancies across multiple fit metrics, we determined that both post-
traumatic growth and cognitive empathy among school bullying victims exhibited sufficient
configural and weak invariance over time. This finding paved the way for conducting
in-depth cross-lagged analyses to further explore the relations between these variables.

Structural equation modeling was employed to explore the cross-lagged relations be-
tween post-traumatic growth and cognitive empathy among school bullying victims. In this
model, gender served as a control variable, influencing both post-traumatic growth and cogni-
tive empathy across the three time points. The results of this model are depicted in Figure 1,
showcasing satisfactory model fits: Satorra–Bentler Scaled Chi-square (SBχ2) (8) = 13.507,
p > 0.05; Comparative Fit Index (CFI) = 0.982; Tucker–Lewis Index (TLI) = 0.953; Root Mean
Square Error of Approximation (RMSEA) = 0.031 (90% CI [0.000, 0.058]); Standardized Root
Mean Square Residual (SRMR) = 0.039. To simplify model presentation, path coefficients
for the control variable—gender—are not included in Figure 1.
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Figure 1. Cross-lagged analysis of post-traumatic growth and cognitive empathy. Note: *** denotes
p < 0.001; * denotes p < 0.05; PTG = post-traumatic growth, CE = cognitive empathy. (In the model,
solid lines indicate significant standardized path coefficients, while dashed lines represent non-
significant path coefficients. For clarity, path coefficients related to control variables have been
omitted from the visual representation).

As illustrated in Figure 1, both post-traumatic growth and cognitive empathy demon-
strated moderate stability over the course of the three-year observation, with autoregressive
path coefficients ranging from 0.26 to 0.29 (ps < 0.001). When controlling for autoregressive
effects and within-time correlations between post-traumatic growth and cognitive empathy,
cognitive empathy at the first time point (T1) was found to significantly and positively
predict post-traumatic growth at the second time point (T2) (γ = 0.096, p < 0.05). Similarly,
cognitive empathy measured at the second time point (T2) significantly and positively
predicted post-traumatic growth at the third time point (T3) (γ = 0.085, p < 0.05). Con-
trarily, post-traumatic growth at T1 did not significantly predict cognitive empathy at T2
(γ = −0.002, p =.0.948), nor did post-traumatic growth at T2 significantly predict cognitive
empathy at T3 (γ = −0.002, p = 0.948). This analysis therefore highlighted a temporal
association where cognitive empathy precedes and positively influences the development
of post-traumatic growth in school bullying victims over time.
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4. Discussion

This research study utilized a cross-lagged design across three time points to delve
into the dynamic interplay between post-traumatic growth and cognitive empathy among
adolescent victims of bullying. The outcomes indicate that pre-existing cognitive empathy
in victims can positively influence subsequent levels of post-traumatic growth. However,
the emergence of post-traumatic growth does not appear to reciprocally amplify cogni-
tive empathy. These findings partially corroborate the interpersonal modeling theory of
stress and coping, as well as the cognitive processing theory related to post-traumatic
growth [35,48], aligning with the trajectories observed in longitudinal research [20].

4.1. The Role of Cognitive Empathy in Post-Traumatic Growth

This study uncovered that cognitive empathy in adolescents who have experienced bul-
lying significantly fosters post-traumatic growth one year following the initial trauma. This
finding broadens the longitudinal insight previously established by other researchers [49],
offering a novel lens through which we can view the psychological recuperation of school
bullying victims. This observation is supported by similar findings across various stud-
ies [12,20,50–52].

Cognitive empathy, or the capacity to understand the perspectives and emotions of
others, is identified as a crucial socio-emotional skill [53], vital for sustaining healthy social
relationships [54]. This skill enables individuals to recognize and respond to the needs of
others effectively. Among victims of bullying, those with heightened cognitive empathy
exhibit better interpersonal-focused coping mechanisms when confronted with trauma.
These strategies facilitate their recovery and psychological development. This aligns with
the anticipations made by the interpersonal modeling theory of stress and coping [48],
which elucidates how people can more efficaciously manage stressful situations. Addition-
ally, the cognitive processing theory of trauma [35] suggests that recovery from trauma
necessitates the reintegration of disrupted beliefs and disconcerting information emanat-
ing from the traumatic event. The cognitive dimension of empathy allows individuals
to transcend self-centered perspectives and objectively view and understand the event
from others’ viewpoints, fostering recovery and post-traumatic progression. For bullying
victims, heightened cognitive empathy can also engender a more reconciliatory stance to-
wards perpetrators [55], transitioning from animosity towards others to self-improvement,
enhancing adaptation to their environment, and fostering post-traumatic growth.

In addition, individuals exhibiting cognitive empathy are likely to adopt others’ per-
spectives on issues [56], which strengthens personal connections and facilitates receiving
more support [57]. This not only aids in effectively mitigating the trauma’s adverse impacts
but also enables victims to experience positive changes in their interpersonal relationships,
further encouraging post-traumatic growth.

In summary, this result highlighted the significant influence of cognitive empathy
on the psychological recovery and growth journey of school bullying victims. Enhancing
cognitive empathy could potentially arm victims with more effective tools for coping
with their trauma and achieving psychological development. These insights contribute
to a deeper understanding of the psychological evolution of school bullying victims post
trauma, offering valuable guidance for psychologists and educators in recognizing potential
psychological outcomes and formulating suitable support strategies for victims. Moreover,
by exploring post-traumatic growth among school bullying victims, this research introduces
fresh perspectives and insights into the field, emphasizing that post-traumatic growth
extends beyond catastrophic events to include daily life challenges such as bullying.

4.2. The Role of Post-Traumatic Growth in Cognitive Empathy

Contrary to initial predictions, this study revealed that post-traumatic growth ob-
served in adolescents who had experienced bullying did not serve as a predictor for
cognitive empathy in the subsequent year. According to Tedeschi and Calhoun [10], post-
traumatic growth represents a positive change across three domains—self-perception,
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interpersonal relationships, and life’s perceived value—following a traumatic event. Such
transformation is a gradual process, and Yan et al. [28] asserted that the period from mid-
childhood to early adulthood is primarily characterized by the development of cognitive
empathy. However, the three-year duration of our study may not have been adequate to
capture post-traumatic growth’s potential to enhance cognitive empathy.

Moreover, the development of cognitive empathy in victims of bullying could be
influenced by various factors, including previous bullying encounters. While our research
focused on individuals who have suffered bullying, it failed to distinguish among different
forms of bullying victimization. A recent meta-analysis by Meng et al. [58] proposed
that the nature of the traumatic experience mediated the relations between trauma and
empathy. Furthermore, the experience of post-traumatic growth and its influence on
cognitive empathy might vary among individuals. For instance, Yan et al. [59] observed
that women exhibited significantly higher levels of empathy compared to men. This is
consistent with the results of this study, which found that women had higher levels of
cognitive empathy at the T2 time point compared to men. Consequently, gender could
play a certain role in mediating the relations between post-traumatic growth and cognitive
empathy. But gender differences were not the main purpose of this study and gender
was shown to be associated with cognitive empathy and post-traumatic growth only at
the T2 time point. Therefore, while this study controlled for gender, it did not break
down study results by men and women. This might have hidden specific gender-related
dynamics in the interplay between post-traumatic growth and cognitive empathy. In future
research, a deliberate classification of subjects by gender for separate analyses could offer
deeper insights.

5. Implications and Limitations

The present study revealed that the cognitive empathy of victims of school bullying
could predict their subsequent post-traumatic growth. This finding suggests that victims
with higher levels of cognitive empathy are more likely to achieve positive psychological
transformation and growth after experiencing bullying. These findings will enable a
more comprehensive exploration of the evolving interplay between post-traumatic growth
and cognitive empathy among bullying victims. Such efforts are anticipated to foster an
understanding of the dynamics governing the relation between post-traumatic growth
and cognitive empathy among this demographic and to refine interventions for enhancing
bullying victims’ post-traumatic growth by improving their cognitive empathy levels.
Cognitive empathy training can be added to the intervention program for the bullied
person; for example, cognitive empathy can be enhanced through methods and tools such
as role-playing, emotional transposition, and empathy training games [60–62].

The current study also has some limitations. Firstly, while employing a longitudinal
study design, the reliance on questionnaires for all three data collection points may have
introduced susceptibility to social desirability biases and potential common method biases.
Future studies are encouraged to incorporate methods such as interviews and observations
to enhance study validity. Secondly, the current study was conducted during the COVID-19
pandemic, so some psychological responses may have been influenced to some extent
by pandemic exposure. Future studies should control for COVID-19 pandemic exposure
as a covariate when assessing psychological responses in the context of school bullying.
Thirdly, the examination of the link between post-traumatic growth and cognitive empathy
among bullying victims was confined to middle school students, predominantly from a
specific city in Zhejiang Province, China. This limitation restricts the broader applicability
of this study’s findings. Future research endeavors will aim to broaden the sampling scope,
employ diverse methodologies, and integrate measurements at various intervals.
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Abstract: Positive emotions play an essential role in adolescent resilience and mental
healthy development, yet whether it affects emotional resilience, mental health, and the
internal mechanism remains unknown. Therefore, the current study aims to, using a
two-wave panel design, examine the relationship between emotional resilience and mental
health, as well as the mediating role of positive emotion. We conducted this longitudinal
study in two waves with a 6-month interval, surveyed 266 Chinese adolescents (54.9% boys,
Mage = 14.11 years, SD = 1.77), and constructed a mediation model. The participants com-
pleted the measures of demographic information, positive emotions, emotional resilience,
and mental health at two times. The results revealed that after controlling for gender and
age, Time 2 positive emotions partially mediated the relationship between Time 1 emotional
resilience and Time 2 mental health. In detail, emotional resilience is positively correlated
with life satisfaction and self-esteem. It shows a negative correlation with symptoms of
depression and anxiety, partly mediated by positive emotions. The findings highlighted
the role of emotional resilience in mitigating psychological problems and enhancing mental
health in Chinese adolescents. The implications and limitations were discussed.

Keywords: adolescents; emotional resilience; positive emotions; mental health

1. Introduction
Adolescence is a particularly crucial period for emotional development, as it presents

opportunities for personal growth and the cultivation of lifelong well-being, as well as
associated with a significant risk for mental health (Anderson & Priebe, 2021). During this
period, episodes of mental health issues are common, with 10% to 20% of adolescents glob-
ally affected by mental health problems (Aguirre Velasco et al., 2020; Ma et al., 2021). It is
crucial and urgent to comprehensively understand the factors and mechanisms that protect
and harm adolescent mental health. Existing cross-sectional evidences demonstrated that
emotional resilience as a type of resilience is recognized as an essential protective factor for
adolescent mental health (i.e., Shapero et al., 2019; Wu et al., 2020).

Emotional resilience, stemming from the term “psychological resilience”, is character-
ized by the ability of an individual to improve or maintain positive emotions and recover
from negative emotions when faced with stress and adversity (Davidson, 2000). Previous

Behav. Sci. 2025, 15, 567 https://doi.org/10.3390/bs15050567
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documents have suggested that the emotional resilience linked with depression and anxiety
symptoms (Davis, 2009; Mesman et al., 2021; Shi et al., 2022), well-being (Sterina et al.,
2022), and self-efficacy (Rudolph et al., 2025). Moreover, existing findings have shown that
emotional resilience is associated with positive emotion (Gloria & Steinhardt, 2016) and
that positive emotion is crucial to mental health (Alexander et al., 2021). However, there is
no research examining the positive emotion function as a mediational role of emotional
resilience and mental health. Moreover, previous studies addressing the associations be-
tween emotional resilience and mental health are mostly cross-sectional designs, while
data analysis methods focus on correlation and regression analysis rather than exploring
causational relationships (i.e., Gatt et al., 2020; Li et al., 2020; Wu et al., 2020). To address
abovementioned research gaps, the present study aimed to examine emotional resilience
and positive emotion and explore potential mediating mechanisms for enhancing adoles-
cent mental health through a two-wave panel design. The current study contributes to a
deeper understanding of the positive emotional pathways that link emotional resilience and
mental health, thereby broadening the existing body of research in this field. Furthermore,
it provides valuable implications for the development of interventions aimed at promoting
adolescent mental health.

1.1. Emotional Resilience and Mental Health

According to the Complete Mental Health Theory put forward by Keyes (2007), com-
plete mental health implies not only the absence of disease but also a positive and flourish-
ing mental state, which can lead to a high level of emotional and social adjustment (Arslan
& Allen, 2022; Arslan & Renshaw, 2018). Given the theoretical points, complete mental
health was supposed to contain two aspects: positive mental health and negative mental
health (Mesman et al., 2021). Draper et al. (2022) identified depression and anxiety as indi-
cators of negative mental health, while life satisfaction and self-esteem were also included
in the indicators of positive mental health in previous studies (Moksnes & Espnes, 2013;
Zhou & Cheng, 2022). Consequently, we chose positive mental health indicators (i.e., life
satisfaction, self-esteem) and negative mental health indicators (i.e., depression, anxiety).

Previous research showed that there was a close and significant relationship between
emotional resilience and negative mental health indicators such as depression and anxiety
among adolescents (Chung et al., 2020; Ramos-Díaz et al., 2019). For example, Chung
et al. (2020) found that adolescents who lived with single parents showed lower emotional
resilience, which in turn was related to high levels of depression. Also, the results of a
study conducted by Ramos-Díaz et al. (2019) highlighted that the importance of developing
resilience improves life satisfaction among adolescents. High levels of emotional resilience
trigger multiple and flexible coping strategies among adolescents as a result, which could
generate high levels of self-esteem by solving problems easily (Chung et al., 2020). In spite
of this, the possible mediated variable has not been examined. From the perspective of
positive psychology, positive emotion is a vital variable that has received more attention in
recent years.

1.2. Emotional Resilience and Positive Emotions

Positive emotions are featured by the pleasure feelings that arise when individuals’
physical and mental needs are satisfied (Fredrickson, 2009). It is important to note that
positive emotion and emotional resilience are both theoretically and functionally distinct
constructs. Emotional resilience emphasizes a dynamic capacity to recover from adversity,
rooted in stress-coping models that underscore cognitive–behavioral regulation (e.g., threat
appraisal; Lazarus & Folkman, 1984; Ward et al., 2021). It prioritizes adaptive processes (e.g.,
restoring equilibrium) rather than transient affective states. In contrast, positive emotion
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emphasizes short-term hedonic experiences (e.g., joy) that enhance cognitive flexibility,
as articulated in Fredrickson’s (1998) broaden-and-build theory. While positive emotions
may temporarily alleviate negative emotions states (Fredrickson et al., 2000), they lack the
sustained self-regulatory mechanisms that are central to resilience. Crucially, emotional
resilience involves actively confronting adversity (e.g., tolerating uncertainty), whereas
positive emotions can arise independently of adversity (Tugade & Fredrickson, 2004). Thus,
emotional resilience represents a capacity for recovery, while positive emotion constitutes
an affective outcome that may coexist with, but is not essential to, resilient processes.

The broaden-and-build theory (BBT) supposed by Fredrickson (1998) of positive
emotions highlights that if the relationship between emotional resilience and positive
emotion is reciprocal, positive emotion can build emotional resilience, and the build of
emotional resilience can generate more positive emotion (Fredrickson, 1998). It is worth
noting that previous studies have focused more on the influence of positive emotion on
emotional resilience (i.e., Gloria & Steinhardt, 2016; Zhu et al., 2023). However, an increasing
amount of evidence regarding emotional resilience has shown strong associations with
positive emotions recently (Gilchrist et al., 2023). For instance, a study involving adolescents
demonstrated that those with low emotional resilience exhibited lower levels of emotional
pleasure compared to their counterparts with high emotional resilience (Cohn et al., 2009).
In another study involving 421 college students who reported their mood states, the results
from implementing a structural equation model indicated that one dimension of emotional
resilience, which is the capacity to generate positive emotions, could foster the emergence
of positive emotions and contribute to the attenuation of negative emotions. Meanwhile,
another dimension of emotional resilience, which is the ability to recover from negative
emotions, also directly lessened negative emotions (Y. Wang et al., 2016). Overall, emotional
resilience has been recognized as to be associated with positive emotions, whereas how
emotional resilience predicts positive emotions needs to be further examined.

1.3. Positive Emotion and Mental Health

In the field of mental health, researchers have argued that positive emotions are
crucial for complete mental health (Keyes, 2007). Recently, an increasing number of re-
searchers have differentiated positive emotion and mental health as two distinct constructs
through various operational definitions and different measurements (Fredrickson & Joiner,
2018; Z. Wang et al., 2011). Positive emotions as emotional states that are related to the
satisfaction of personal needs and are usually accompanied by the subjective experience
of pleasure, including both transient emotions (i.e., pleasure) and diffuse and persistent
positive emotions (Z. Wang et al., 2011). Mental health is a functional component of an
individual’s overall psychological quality (L. Chen & Zhang, 2009). Therefore, the scope of
mental health is larger and relatively stable than positive emotions and is generally used as
an outcome variable in studies.

The undoing hypothesis proposed that positive emotions facilitate recovery from the
autonomic arousal associated with negative emotions (Fredrickson & Levenson, 1998), in-
dicating that positive emotions impact on negative indicators of mental health in a positive
way. Furthermore, an individual with positive emotions in daily life or work experiences a
high level of self-esteem (Nezlek & Kuppens, 2008), satisfies their own basic psychological
and physical needs (Schutte & Malouff, 2021), and has access to complete mental health
easily (Dong et al., 2012; Fredrickson & Joiner, 2018). Correspondingly, positive emotions
helped individuals to relieve depression, fear, and anxiety (Santos et al., 2013). Cultivating
positive emotions was an effective way to eliminate individual psychological barriers and
promote healthy mental status (Gloria & Steinhardt, 2016). However, how to improve
mental health through positive emotion remains to be addressed.
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1.4. The Present Study

To address these gaps, the present study utilizes a two-wave panel design to investi-
gate how emotional resilience predicts mental health outcomes among adolescents, and
whether positive emotions serve as a key mediating mechanism in this relationship. By
incorporating both positive and negative indicators of mental health, this study offers a
more balanced and developmentally sensitive understanding of psychological well-being
during adolescence. Given the existing evidence and the aims of the current study, the
hypotheses were supposed as follows:

H1: Emotional resilience significantly predicts mental health among Chinese adolescents.

H2: Positive emotions mediate the relationship between emotional resilience and mental health.

H3: T2 positive emotions mediate the relationship between T1 emotional resilience and T2 mental health.

2. Methods
2.1. Participants

A longitudinal study was conducted involving three high school classes and five
middle school classes. These medium-sized schools are located in urban areas of moderate
socio-economic status. A total of 291 questionnaires were distributed, resulting in a final
sample of 266 adolescents, comprising 146 boys (54.9%) and 120 girls (45.1%). The partici-
pants’ ages ranged from 12 to 18 years, with a mean age of 14.11 years (SD = 1.77). Over
90% of the students were of Han nationality, the predominant ethnic group in China.

2.2. Measures

Emotional resilience was measured using the Adolescents’ Emotional Resilience Ques-
tionnaire (AERQ) developed by Zhang and Lu (2010). The AERQ contains 11 items that
yield two dimensions: the ability to generate positive emotions (GPE) (e.g., ‘When I’m in a
bad mood, I can think of happy things’) and the ability to recover from negative emotions
(RNE) (e.g., ‘I can adjust my negative emotions in a short time’). Each item is rated on
a 6-point scale (from 1 = completely disagree to 6 = completely agree). A higher score
indicates a greater level of emotional resilience. During the T1 assessment, the overall scale
demonstrated good reliability, with Cronbach’s α = 0.91. Furthermore, the reliabilities for
the GPE and RNE dimensions were also very good at 0.90 and 0.85, respectively.

Positive emotion was measured using the positive affect items from the Positive Affect
and Negative Affect Scale for Children (PANAS-C) (Pan et al., 2015), originally developed
by Laurent et al. (1999). This measure consists of 15 items; each item describes a positive
emotion, such as ‘happy’, among others. Participants rated their own emotional levels over
recent weeks using a 5-point scale ranging from 1 (none) to 5 (very much). Higher total
scores reflect higher levels of positive emotion. In this study, Cronbach’s α for the Positive
Emotion Questionnaire was found to be 0.92.

Life satisfaction was evaluated using the Satisfaction with Life Scale (SWLS), which
includes five items and was developed by Diener et al. (1985). This scale has been widely
utilized in China with established reliability and validity (Jiang et al., 2018). Participants
rated their perceptions of life quality on a 7-point scale ranging from 1 (strongly disagree)
to 7 (strongly agree), responding to statements such as ‘I am satisfied with my life’. Higher
total scores indicate greater life satisfaction; in this study, Cronbach’s α for this measure
was reported at 0.83.

Self-esteem was measured using the 10-item Self-Esteem Scale (Wu et al., 2017), which
uses 5 scoring points ranging from 1 (complete non-conformity) to 5 (complete conformity).
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A higher total score indicated a higher level of self-esteem (e.g., ‘Overall, I am satisfied
with myself’). Previous studies have shown that the scale has good reliability and validity
(Wu et al., 2017; Xie et al., 2019). Cronbach’s α in this study was 0.87.

Depression was assessed using the Center for Epidemic Studies Depression Scale
(CES-D), which comprises 20 items (Radloff, 1977). This scale required participants to
subjectively evaluate the frequency of depressive symptoms experienced over the past
week (e.g., ‘It’s hard for me to concentrate’), and it has been previously validated in Chinese
adolescents (Tang et al., 2019). The questionnaire employed a 4-point scale ranging from 0
to 3, where scores of 0, 1, 2, and 3 corresponded to occasional or none (less than one day
per week), sometimes (1–2 days per week), frequently or about half the time (3–4 days per
week), and most of the time or nearly every day (5–7 days per week). A higher total score
indicated a greater level of depressive symptoms. In this study, Cronbach’s α was found to
be 0.91.

Anxiety was assessed using the ‘Trait Anxiety Questionnaire’, which consists of
20 items adapted from prior research (J. Chen et al., 2015; Shek, 1993). Participants were
instructed to reflect on their own emotional experiences and provide ratings for four
statements presented in the scale (e.g., ‘I worry too much about things that don’t really
matter’), with a scoring system ranging from 1 (almost none) to 4 (almost always). A higher
total score indicated a greater level of anxiety. Previous studies have demonstrated that the
reliability and validity of this questionnaire fulfill psychometric standards (J. Chen et al.,
2015; Shek, 1993). In this study, Cronbach’s α was found to be 0.89.

2.3. Procedures

The current study received initial approval from the Institutional Review Board (IRB)
of BLINDED University prior to data collection. Data for Time 1 (T1) were collected in
April and May of 2021. Subsequently, all Time 2 (T2) data were gathered six months
after T1, specifically in October and November of 2021. Participants included students
aged 12 to 18, as well as their parents, who were informed about this study and asked to
provide voluntary consent by signing an informed consent form. Students had the right to
withdraw from this research at any time, even if they had previously signed the informed
consent.

All data utilized in this study were obtained from students through a paper-based ques-
tionnaire. Trained investigators administered these questionnaires by providing face-to-face
instructions to all participating students. Afterward, the investigators collected the com-
pleted questionnaires and securely stored them in a laboratory setting for further analysis.

2.4. Statistical Analysis

The analyses conducted in the current study utilized SPSS 22.0 and the SPSS Process
Macro. First, we performed a test for common method bias to confirm that there was no
significant effect of common method bias present. Second, we examined the correlations
among the variables under investigation. Finally, we employed the SPSS Process Macro to
assess the mediating role of positive emotions between emotional resilience and mental
health, utilizing bias-corrected bootstrap tests with a 95% confidence interval to determine
whether the indirect effects were statistically significant.

3. Results
3.1. The Control and Verification of Common Method Variance

Since all variables utilized in the current study were measured through students’
self-reports, there is a potential for common method variance (CMV) effects. To assess this
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possibility, the Harman single-factor test was conducted to evaluate CMV (Podsakoff et al.,
2003). All variables were subjected to exploratory factor analysis without rotation.

For the T1 assessment, results indicated that there were 13 factors with characteristic
roots greater than 1, and the variance explained by the first factor was 31.88%, which falls
below the critical threshold of 40%. In the T2 assessment, findings revealed that there were
15 factors with characteristic roots exceeding 1, and the variance accounted for by the first
factor was 32.73%, also less than the critical value of 40%. Consequently, no significant
CMV effects were identified in this study.

3.2. Descriptive Statistics

As presented in Table 1, the descriptive statistics and the interrelationships among T1
emotional resilience, T2 positive emotions, and T2 mental health indicators are reported.
The findings revealed a robust positive correlation between T1 emotional resilience, T2
positive emotions, and the positive indicators of mental health at T2 (i.e., life satisfaction
and self-esteem). In contrast, there exists a significant negative correlation between T1
emotional resilience, T2 positive emotions, and the negative indicators of mental health at
T2 (i.e., depression and anxiety).

Table 1. Mean, standard deviation (SD), and correlation coefficient of emotional resilience, positive
emotion, and mental health (n = 266).

Variables M SD 1 2 3 4 5 6

1. T1 Emotional resilience 41.62 12.90 -
2. T2 Positive emotions 47.49 10.27 0.34 *** -
3. T2 Life satisfaction 22.92 5.94 0.44 *** 0.43 *** -
4. T2 Self-esteem 28.67 4.33 0.43 *** 0.43 *** 0.47 *** -
5. T2 Depression 16.19 8.79 −0.47 *** −0.37 *** −0.60 *** −0.72 *** -
6. T2 Anxiety 43.80 7.18 −0.43 *** −0.47 *** −0.57 *** −0.71 *** 0.78 *** -

Note. *** p < 0.001.

3.3. The Mediating Effect of Positive Emotion on the Relationship Between Emotional Resilience
and Mental Health

By using the SPSS Process Macro, the mediating effects of T2 positive emotions on the
relationship between T1 emotional resilience and four T2 mental health indicators were
tested. As shown in Table 2, after controlling for gender and age, the results suggested that
T2 positive emotions partially mediated the relationship between T1 emotional resilience
and T2 mental health. The Bootstrap test results showed that the 95% confidence interval
did not include the number 0, and the mediating effect was significant. As can be seen
from Figure 1, the total and direct effects of emotional resilience were also significant.

Table 2. Test of mediating effect of positive emotions on the relationship between emotional resilience
and mental health (n = 266).

Dependent
Variable Gender Age T1 Emotional

Resilience
T2 Positive
Emotion

Indirect Effect
(95% Confidence
Interval)

T2 Positive
emotion

B −0.85 −1.46 0.33
t −0.53 −3.49 ** 5.51 ***
95%CI [−4.03, 2.33] [−2.28, −0.64] [0.21, 0.45]
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Table 2. Cont.

Dependent
Variable Gender Age T1 Emotional

Resilience
T2 Positive
Emotion

Indirect Effect
(95% Confidence
Interval)

T2 Life
satisfaction

B 0.71 0.17 0.20 0.17
0.06 [0.03, 0.10]t 0.82 0.74 5.66 *** 4.37 ***

95%CI [−0.99, 2.41] [−0.28, 0.63] [0.13, 0.27] [0.09, 0.25]

T2 Self-esteem
B −0.58 0.49 0.13 0.15

0.05 [0.03, 0.08]t −0.93 2.96 ** 5.22 *** 5.34***
95%CI [−1.80, 0.65] [0.16, 0.82] [0.08, 0.18] [0.09, 0.21]

T2 Depression
B 0.13 0.23 −0.34 −0.16

−0.05 [−0.10, −0.02]t 0.10 0.68 −6.71 *** −2.80 ***
95%CI [−2.40, 2.67] [−0.44, 0.91] [−0.44, −0.24] [−0.28, −0.05]

T2 Anxiety
B 0.68 0.23 −0.21 −0.23

−0.08 [−0.13, −0.04]t 0.66 0.84 −4.95 *** −4.86 ***
95%CI [−1.36, 2.74] [−0.32, 0.79] [−0.29, −0.13] [−0.32, −0.14]

Note. ** p < 0.01, *** p < 0.001.
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Figure 1. The mediating model of positive emotion on the relationship between emotional resilience
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4. Discussion
This study explored the impact of emotional resilience on adolescent mental health

in a two-wave panel design, highlighting the mediating role of positive emotion. The
findings indicated the critical role emotional resilience plays in both reducing mental
health problems and promoting positive mental health outcomes. Specifically, the results
demonstrate that emotional resilience positively influences life satisfaction and self-esteem
while mitigating the effect of depression and anxiety. Moreover, positive emotions partially
mediate these relationships, indicating that emotional resilience not only exerts direct
effects on mental health but also facilitates improvements through the enhancement of
positive emotional experiences.

Previous studies found that psychological resilience had a significant influence on
mental health (Liu et al., 2019; Chung et al., 2020; Gloria & Steinhardt, 2016). The current
study focused on a specific type of psychological resilience, emotional resilience, and found
that it also had a significant effect on mental health, consistent with H1, which deepens
the research on the relationship between psychological resilience and mental health. The
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integration of positive and negative mental health indicators into a single framework aligns
with Keyes’ theory of complete mental health (Keyes, 2007). This approach underscores
the importance of addressing both the reduction of mental illnesses and the promotion
of flourishing mental states. By focusing on a sample of adolescents, this study expands
the literature beyond younger adults and seniors, offering valuable insights into a criti-
cal developmental period. Moreover, the broaden-and-build theory of positive emotions
(Fredrickson, 1998) provides a theoretical basis for understanding the mechanisms through
which emotional resilience fosters mental health. Positive emotions, as posited by this
theory, not only broaden cognitive and behavioral repertoires but also build enduring psy-
chological resources such as resilience and well-being. The current findings align with prior
research, suggesting that positive emotions serve as a key driver in this dynamic process.

The significant mediating effect of positive emotions indicated that they played a
significant role in promoting mental health, consistent with H2 and H3. Positive emotions
have been a cornerstone of contemporary positive psychology, receiving considerable
attention for their role in enhancing mental health. Seligman (2018) considered positive
emotions as one of the three main concepts of positive psychology and built the PERMA
model of positive psychology. Seligmans’s PERMA model underscores the importance
of positive emotions as one of five key pillars of well-being, alongside engagement, re-
lationships, meaning, and achievement. Positive emotions not only initiate and sustain
positive mental states but also counterbalance the human tendency to focus on negative
experiences. Extensive research on positive emotions emerged during the beginning of the
20th century; more attention was given to the important role of positive emotions on mental
health (Gruber & Purcell, 2015; Sang et al., 2014). Meanwhile, positive emotions are usually
associated with positive feedback on individuals’ behaviors. When individuals experience
positive emotions while they are performing certain activities, they are more likely to show
such behaviors, especially for healthy behavior. Positive emotions promote mental and
physical health. People should cultivate positive emotions in their daily lives not only
because they feel good in the moment but also because they help them to feel better and
lead them to prosperity, health, and longevity. The BBT of positive emotions emphasized
that positive emotions were the core factors in helping individuals reach their optimum
functions and moving forward to a more psychologically healthy status (Fredrickson, 2009;
Fredrickson & Joiner, 2018).

4.1. Educational Implications from the Current Investigation

Integrating the findings from previous research (focused on how positive emotions
promote emotional resilience) and the current study (focused on how emotional resilience
promotes positive emotions), this study highlights the potential of positive emotions
to create a virtuous cycle in building psychological resources. Positive emotions foster
emotional resilience, which, in turn, generates further positive emotions, leading to a
dynamic upward spiral of mental health and well-being.

Positive emotions can be cultivated in daily life through accessible activities such as
interacting with others, helping others, playing, and learning. These activities utilize abun-
dant endogenous resources that remain largely untapped (Troy & Mauss, 2011). Positive
emotions generated in such contexts can stimulate a process of spiral escalation: positive
emotions build psychological resources, and these resources lead to more positive emotions,
creating a self-reinforcing cycle (Fredrickson & Joiner, 2018). Psychological resilience, while
often associated with positive emotions experienced during difficult situations, is not nec-
essarily linked to a reduction in negative emotional arousal but contributes meaningfully
to overall well-being.
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These findings provide important implications for promoting mental health practices.
Individuals can actively cultivate positive emotions through small, intentional actions,
carving a pathway to improved health and well-being (LaBelle, 2023). Interventions should
focus on embedding these practices into educational and community programs to foster
resilience and mental health on a larger scale.

4.2. Limitations and Future Research

Even though this study provides significant insights into the interplay between emo-
tional resilience and positive emotions, several implications and avenues for further
research emerge. First, the findings rely primarily on self-reported data, which could
introduce biases. While this study utilized longitudinal data, future research should in-
corporate mixed methods, including behavioral experiments and cognitive neuroscience
approaches, to yield more convergent conclusions about the influence of emotional re-
silience on mental health.

Second, more nuanced studies are needed to explore the effects of emotional resilience
on specific types of positive emotions. Research suggests that positive emotions can
be categorized into high-approach emotions (e.g., enthusiasm, desire, excitement) and
low-approach emotions (e.g., contentment, satisfaction, love, gratitude) (Gilbert, 2012).
High-approach emotions are associated with reward-seeking behaviors and motivate ac-
tions, whereas low-approach emotions emphasize savoring the present moment without
necessarily prompting action. Understanding whether emotional resilience exerts dif-
ferential effects on these categories, and how each influences mental health, remains an
important area for future research.

Third, while positive emotions generally enhance mental health, disturbances in pos-
itive emotional regulation may have adverse effects. Excessive positive emotions have
been linked to clinical syndromes such as problematic drug and alcohol use, risky sexual
behavior, bulimia, gambling, and mania (Gruber & Purcell, 2015). Individuals who fail to
down-regulate overly heightened positive emotions are particularly susceptible to these
risks. Future study could explore the boundaries of positive emotional experiences on dif-
ferent types of behaviors, as well as the strategies to regulated excessive positive emotions,
which will provide theoretical evidence for psychological and educational interventions.

Lastly, the reliance on two-time-point data restricts the ability to model nonlinear
trajectories, limiting insights into dynamic processes that may unfold over multiple in-
tervals. Methodologically, while the SPSS Process Macro was selected for its accessibility
and capacity to test mediation, future study might employee latent variable modeling or
advanced longitudinal techniques (e.g., cross-lagged models) to replicate this study. Addi-
tionally, the absence of measurement invariance testing between time points might raise
concerns about whether observed changes reflect true differences or measurement artifacts;
the observational design and limited temporal resolution preclude definitive conclusions
about causality. Future research should incorporate multi-wave designs, validate measures
across time points, and employ robust longitudinal analyses to strengthen temporal and
causal claims.

5. Conclusions
This study highlights the pivotal role of emotional resilience in promoting adolescent

mental health, both directly and through the mediating influence of positive emotions
using a two-wave panel design. Integrating the findings from prior research (focused on
how positive emotions foster emotional resilience) and the current study (focused on how
emotional resilience promotes positive emotions), the results suggest a self-reinforcing
cycle between positive emotions and psychological resources. Positive emotions facilitate
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the development of emotional resilience, which, in turn, fosters further positive emotional
experiences, creating a dynamic upward spiral of well-being. Positive emotions can be
cultivated in daily life through activities such as social interactions, acts of kindness,
play, and learning. These easily accessible endogenous resources provide a foundation
for improving health and well-being. By leveraging this positive cycle, individuals can
enhance their mental health and achieve flourishing states.
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Abstract: In this study, 793 college students were examined through the utilization of the
socioeconomic status scale, mental health literacy scale, and social well-being questionnaire
at T1 and T2, respectively, with the aim of exploring the relationship between mental health
literacy and social well-being and the relative static and dynamic development of the two.
The results indicated that mental health literacy was significantly and positively correlated
with social well-being to a moderate extent (T1: r = 0.31; T2: r = 0.35). Furthermore, the
across-lagged model was employed to determine the relationship between mental health
literacy and social well-being over time, revealing that mental health literacy and social
well-being merely have a unidirectional predictive relationship; social well-being at T1 can
significantly and positively predict mental health literacy at T2, but mental health literacy
at T1 cannot predict social well-being at T2. We carried out the latent change score model
and discovered that a higher level of T1 social well-being can facilitate the enhancement of
mental health literacy subsequently.

Keywords: mental health literacy; social well-being; late adolescent; cross-lagged model;
latent change score model

1. Introduction
Mental health literacy (MHL) is a multifaceted and evolving concept character-

ized by various definitions (Jorm, 2015; Jorm et al., 1997; Wei et al., 2015). Jorm and
his colleagues, who were the pioneers in introducing the notion of MHL, defined it
as “knowledge and beliefs about mental disorders which aid their recognition, man-
agement or prevention” (Jorm et al., 1997). For an extended period, researchers have
mainly concentrated on the prevention and intervention of mental disorders rather than
on promoting well-being and personal development (Jorm, 2000; Jorm, 2012). There
is an increasing consensus among scholars that mental health literacy encompasses
individuals’ knowledge, beliefs, and behaviors related to mental disorders, including an
understanding of how to achieve and maintain positive mental health, a comprehensive
awareness of mental disorders and their treatments, efforts to reduce the stigma associ-
ated with these conditions, as well as strategies for enhancing self-help and supporting
others (Bjornsen et al., 2017; Kutcher et al., 2015, 2016). Most of the existing MHL mea-
sures adopt self-reported evaluations of a single dimension, such as a person’s beliefs
or knowledge regarding depression (Gabriel & Violato, 2010; Wang et al., 2013). Spiker
and Hammer (2019) contend that MHL ought to be multiconstruct rather than single-
dimensional. This contention is upheld by Jiang’s team, which not only incorporates
mental illness and health promotion but also considers two dimensions of self-seeking
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help and assisting others, and can enhance individuals’ mental health literacy from three
aspects: knowledge, attitude, and behavior (Jiang et al., 2020).

As a critical component of health literacy, it is essential for enhancing both individual
and population health outcomes (Kajawu et al., 2016; Zhong et al., 2024). Previous investiga-
tions have demonstrated that low mental health literacy is correlated with adverse mental
health conditions, such as depression and anxiety (Jacka et al., 2017; Tambling et al., 2023),
stress (Tambling et al., 2023), internalized stigma (Tambling et al., 2023), suboptimal sleep
quality (Jacka et al., 2017), and unhealthy lifestyles (Tambling et al., 2023). However, there
are also studies indicating that individuals diagnosed with specific mental health disorders
exhibit higher levels of MHL (BinDhim et al., 2023; O’Connor & Casey, 2015; Zeng et al.,
2023). This might imply that people with mental illnesses are more prone to seek informa-
tion on the subject, which promotes positive health behaviors and subsequently leads to
enhancements in MHL. Brijnath et al. (2016) carried out a meta-analysis of 14 intervention
investigations concerning MHL from 2000 to 2015 and discovered that enhancing MHL
ameliorates mental health outcomes. For major mental illnesses, it is widely acknowledged
that increasing public awareness of preventive measures, early intervention strategies, and
treatment options can significantly benefit individuals (Jafari et al., 2021; Ming & Chen,
2020). Elevated levels of mental health literacy empower individuals to recognize mental
illness at an early stage, reduce the stigma surrounding mental disorders, and facilitate
access to timely and effective support and treatment, thereby enhancing their overall men-
tal health and quality of life (Jafari et al., 2021; Ming & Chen, 2020; Morales-Torres et al.,
2023; Tang et al., 2024). It is evident that mental health literacy is closely associated with
mental health.

As one of the indicators closely related to mental health, well-being has garnered
the attention of numerous researchers. Concurrent with the progress of well-being theory
and empirical research, the conceptual orientation of well-being manifests two principal
viewpoints. The prevailing perspective on hedonism suggests that well-being encompasses
the pursuit of pleasure or the acknowledgment of distressing encounters (Kahneman et al.,
1999); eudaimonism reflects the perspective that well-being encompasses not only being
happy but also realizing human potential (Waterman, 1993). Thus, from the eudaimonic
perspective, subjective well-being cannot be equated with well-being (Diener, 2009; Ryan &
Deci, 2001). Prior research on well-being has predominantly concentrated on individual-
level factors, such as subjective well-being and physical health, while neglecting social-
level determinants, including social adjustment and social support (Larson, 1993). Mental
well-being is increasingly regarded as comprising happiness, contentment, subjective
well-being, self-realization, and positive functioning (Ryan & Deci, 2001). In fact, well-
being is not merely manifested in terms of satisfaction with relationships, family life,
employment, health, and finances, but also in terms of the connections with various aspects
of the environment (Moser, 2009). In 1947, the World Health Organization established a
conceptual link between mental health and social health, and defined health as a state of
complete physical, mental, and social well-being. Since then, a growing body of research
has focused on social well-being, with most scholars believing that social health and
social well-being are synonymous (Diener, 2009). Keyes (1998) defined social well-being
as individuals’ appraisal of their present social circumstances and their social functions,
which reflects the significance or value of the realization of personal skills for others or
society, as well as whether social skills are in a propitious state. According to Keyes, social
well-being includes five aspects: social integration, social actualization, social contribution,
social acceptance, and social coherence (Keyes, 1998). Keyes further maintains that well-
being represents a comprehensive state of individual psychological experience and the
integration of emotional well-being, psychological well-being, and social well-being, which
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are interrelated yet independent (Keyes, 2005, 2007; Ryff & Keyes, 1995). These three
types of indicators of mental health, respectively, mirror the individual’s evaluation of
their own quality of life in three aspects, namely, their sense of a good life, proper self-
functioning, and sound social functioning (Keyes, 2003, 2007). Through confirmatory
factor analysis, it is revealed that the goodness of fit of the three-factor model of emotional
well-being, psychological well-being, and social well-being is significantly higher than
that of the single-factor and two-factor models (Gallagher et al., 2009). To sum up, well-
being encompasses three dimensions that possess certain correlation and independence:
emotional well-being, psychological well-being, and social well-being. A considerable
number of studies contend that positive mental health literacy is positively associated with
subjective well-being, and positive mental health literacy can positively predict subjective
well-being (Bjornsen et al., 2019; Mahmoodi et al., 2023; Nalipay et al., 2024). Previous
research has mostly approached the relationship between mental health literacy and well-
being from an individual perspective. However, as members of social groups, individuals
are influenced by interactions with others and the social environment, which in turn affects
their self-assessment of their environment and social functions. This well-being, which
places emphasis on sociality, is equally important for individual development. However,
limited knowledge is available regarding the associations between mental health literacy
and social well-being (de Carvalho et al., 2022). The relationship between mental health
literacy and social well-being is still unclear.

Some researchers assert at the theoretical level that mental health literacy could be
one of the significant related factors influencing social well-being. Firstly, the ecological
systems theory elucidates the promotional impact of mental health literacy on social well-
being (Bronfenbrenner, 1979). This theory highlights the dynamic interaction between
individuals and the environment, and posits that people’s psychology and behavior are
the outcomes of the interaction with their environmental system. This environmental
system encompasses multiple levels, ranging from the micro individual environment to
the macro social and cultural environment, which jointly affect individual psychological
development and well-being. Individuals with higher mental health literacy are capable
of coping more effectively with challenges and pressures in life (Winding et al., 2023),
maintaining a positive attitude and emotional state, making better utilization of social
support resources, establishing positive interpersonal relationships, enhancing their social
competence, and having positive social ties, thereby augmenting social well-being. Sec-
ondly, the theory of positive psychology (Seligman & Csikszentmihalyi, 2000) also discloses
the facilitating effect of mental health literacy on social well-being. This theory emphasizes
the significance of positive emotions and coping styles for individual mental health and
well-being. Individuals with high mental health literacy are better equipped to identify,
express, and regulate their emotions, and adopt positive behavioral strategies, such as
seeking social support and participating in community activities (Cicognani et al., 2008;
Son & Wilson, 2012). Individuals experience more positive emotions in daily life, which
enhances the connections and activities between individuals and others and the community,
thus enhancing social well-being. Based on the foregoing theories, we hypothesize that
mental health literacy exerts a positive predictive effect on social well-being.

On the other hand, social well-being may also be predictive of mental health literacy.
The cognitive behavioral theory contends that an individual’s emotions, behaviors, and re-
sponses are shaped by their cognitive processes, such as thinking, beliefs, and assumptions.
When individuals experience a higher level of social well-being, they are more inclined to
hold positive cognitive appraisals of the social environment (e.g., the society is improving,
I have made my own contribution to the development of the society, people are willing to
assist others, etc.), establish healthier thinking patterns and behavioral habits, and thereby
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fulfill interpersonal functions optimistically and confidently (Baldwin et al., 2020). This
positive cognitive and behavioral pattern contributes to further enhancing individuals’
mental health literacy and makes them more disposed to seek help when they encounter
mental health problems. Similarly, the ecological systems theory and the theory of pos-
itive psychology also uphold this perspective, believing that the well-being individuals
experience in the social environment will have a positive influence on their mental health
literacy. A social environment replete with support, understanding, and acceptance can
assist individuals in forming positive self-cognition and self-efficacy, thereby improving
their mental health literacy level. Based on the above reason, we propose a hypothesis that
social well-being has a positive predictive effect on mental health literacy.

In current study, firstly, we used an integrated multidimensional concept of mental
health literacy, including self–others, mental health–mental disorders, and knowledge–
attitude–behavior, to explore the correlation between mental health literacy and social
well-being in the Chinese college students’ group. Secondly, cross-lagged analysis was
used to explore the prediction direction of mental health literacy and social well-being
from the static level. Lastly, a latent change score model was used to further verify the
relationship between the two variables, and the interactive relationship between the rate of
change of mental health literacy and social well-being was explored at the dynamic level.
This study aimed to deepen our comprehension of the relationship between mental health
literacy and social well-being, illuminating the potential effects and implications of mental
health literacy.

2. Method
2.1. Participants

The G*power software (Version 3.1.9.7) was utilized in this study to conduct a power
analysis and calculate the necessary sample size. We aimed for a power of 0.95 and set the
α level at 0.05 with an expected effect size of 0.15 (Faul et al., 2007). G*Power eventually
determined a total sample size of 107 participants, which provided acceptable statistical
power. The final sample size of the study was determined after accounting for potential
attrition or missing data during data collection.

The study was carried out with 795 participants from a business college in Shanghai,
China, at the T1 time point, which was in the early fall semester. The second test was con-
ducted four months later. Both tests were executed in the form of coursework, and students
received corresponding credits. However, due to illness, absence, etc., two participants
did not participate in the T2 time point test. After excluding these participants without T2
data, 793 participants were included in the study. The age range of participants at T1 time
point was 17–31 (M = 19.23, SD = 0.76). Among these participants, there were 507 female
(63.9%), 285 male; 448 participants were single children (43.5%), 345 participants were
non-single children; 621 participants were from urban areas (78.3%), 172 participants were
from rural areas.

2.2. Measures
2.2.1. Social Economic Status

The Social Economic Status Scale (SES) included three indicators of parental occu-
pation type, parental education level, and income, with a total of 5 items (Jiang et al.,
2021). Among these, the occupation type was divided into 11 categories, the educa-
tion level into 4 categories, and the income into 6 categories based on the results of the
2022 China’s National Economic and Social Development Statistical Bulletin. In this
study, SES score was obtained by converting three indicators of parental occupation
type, parental education level, and income into rank variables and using factor analy-
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sis to carry out weighted transformation. The specific approach was as follows: Firstly,
the average values of parental occupation type and parental education level were calcu-
lated, respectively. Then, the 10 levels of occupation type (excluding school students)
were assigned scores of 1–10 in ascending order of points from low to high. The 4 lev-
els of education were assigned 1–4 points from in the same manner, and the 6 levels
of per capita disposable annual income of families were assigned 1–6 points from low
to high. Then, the three indexes were converted into standard scores, and principal
component analysis was carried out to obtain a principal factor with characteristic root
greater than 1, which explained 66.29% of the variance. Finally, using the load coefficients
of the three indexes on the principal factors, the calculation formula of SES was made
as follows: SES = (0.856 × Zoccupation type + 0.843 × Zeducation level + 0.738 × Zincome)/1.989.
Among them, 0.856, 0.843, and 0.738 were the factor loads of the three factor indexes,
respectively, and 1.989 was the characteristic root of the first factor. The higher the SES
score, the higher the socioeconomic status.

2.2.2. Mental Health Literacy

Mental health literacy was measured using the Mental Health Literacy Question-
naire (MHLQ) developed by Wu et al. (Wu et al., 2023). This 60-item scale consists of
six dimensions: mental illness knowledge (e.g., “People who have good relationships with
others do not have mental illness”), mental health knowledge (e.g., “One’s mental health
state is stable and unchanging”), attitudes towards mental illness (e.g., “Mental illness is a
minor problem, and we don’t need pay too much attention to it”), attitudes towards mental
health (e.g., “I think my mental health is the most important”), behaviors to cope with
mental illness (e.g., “When I feel down or lack energy and this doesn’t get better for some
time, I’ll seek professional help”), and behaviors to maintain mental health (e.g., “I know
how to find information and knowledge about mental health”). Thirty true/false/don’t
know items assessed MHL knowledge, of which “True” responses were coded as 1 and
other responses were coded as 0. It was scored using a 5-point Likert scale (1 = strongly
disagree, 5 = strongly agree) to assess MHL attitude and behavior—the two options in the
same correct direction as the score were coded as 1, and the other options were coded as 0.
The MHL score is the sum of the values of all items. A higher total score indicates a greater
level of mental health literacy. The Cronbach’s α coefficient of the scale in this study at two
time points were 0.85 and 0.91, respectively.

2.2.3. Social Well-Being

The Social Well-being Scale was employed to measure the participants’ level of social
well-being (Miao & Wang, 2009), which was revised by Miao and Wang to be suitable
for Chinese (Keyes & Shapiro, 2003). This scale comprises 15 items and consists of five
dimensions (e.g., “The community I belong to makes me feel good”), including social
acceptance, social actualization, social contribution, social coherence, and social integration.
The 5-point Likert scoring method was adopted in this scale, and the total score is calculated
by summing all items. The higher total score indicates the higher level of social well-
being. The Cronbach’s α coefficients at two time points in current study were 0.89 and
0.93, respectively.

2.3. Statistical Analyses

The data were statistically analyzed by SPSS 20.0, Mplus 8.3, and R 4.4.1 software.
Firstly, SPSS 20.0 was used for data collection, descriptive statistical analysis, correlation
analysis, and the common method deviation test. Secondly, Mplus 8.3 was used to construct
a cross-lagged model to test the model fit, exploring how a variable affects itself and
other variables over time. Finally, we further investigated the relationship between the
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rate of change among variables and built a bivariate latent change score model through
R 4.4.1 software to explore the impact of the initial state of a variable on the subsequent
development rate of itself or other variables at a dynamic level (Kievit et al., 2018).

3. Result
3.1. The Common Method Deviation Test

The data in this study were based on self-reported questionnaires, which may lead
to common method bias. In the process of testing, the anonymity and confidentiality of
data were emphasized to control the common source of method deviation. In addition, the
result of Harman’s single-factor test showed that there were 23 factors at T1 and 17 factors
at T2 with eigenvalues greater than 1, respectively. The total variance explained by the first
factor was 13.08% and 18.75%, which was below the critical value of 40% (Podsakoff et al.,
2003), indicating that there was no severe common method bias in this study.

3.2. Descriptive and Correlation Analysis

The results of descriptive statistics and correlation analysis are shown in Table 1. The
mean scores of mental health literacy and social well-being across the two time points
(T1 and T2) ranged from 39.11 to 40.60 and from 51.61 to 54.61, respectively. Correlation
analysis of the measured variables in the two time points (T1 and T2) manifested that
T1 was significantly positively correlated with T2 both in mental health literacy (r = 0.58,
p < 0.05) and in social well-being (r = 0.64, p < 0.05). At both time points, mental health
literacy and social well-being were significantly positively correlated with each other
(r = 0.31, p < 0.05; r = 0.35, p < 0.05). Mental health literacy at two time points was
significantly negatively associated with gender (T1: r = −0.17, p < 0.05; T2: r = −0.23,
p < 0.05), and significantly positively associated with single children (T1: r = 0.08, p < 0.05;
T2: r = 0.08, p < 0.05) and SES (T1: r = 0.08, p < 0.05; T2: r = 0.08, p < 0.05). In addition, at
any point in time, social well-being was not significantly related to gender, single children,
or SES.

Table 1. Descriptive and correlation analysis of all variables.

M ± SD 1 2 3 4 5 6 7

1. T1 MHL 39.11 ± 8.10 -
2. T1 SW 51.61 ± 10.02 0.31 ** -
3. T2 MHL 40.60 ± 10.15 0.58 ** 0.27 ** -
4. T2 SW 54.61 ± 11.25 0.25 ** 0.64 ** 0.35 ** -
5. Gender - −0.17 ** 0.02 −0.23 ** −0.01 -
6. SC - 0.08 * −0.04 0.08 * 0.02 0.002 -
7. SES - 0.08 * 0.01 0.08 * 0.06 −0.06 0.43 ** -

Note. N = 793. * p < 0.05, ** p < 0.01. Gender is a dummy variable; female = 0, male = 1. SC = single children; SC
is a dummy variable: non-single children = 0, single children = 1. SES = social economic status. MHL = mental
health literacy. SW = social well-being.

3.3. Longitudinal Cross-Lagged Model Analysis

As shown in Figure 1, a cross-lagged model was used to determine the relationship
between mental health literacy and social well-being over time. Controlling for gender,
single children, and SES, the model fit of the cross-lagged model had an acceptable fit to the
data (χ2/df = 38.31/6, CFI = 0.94, TLI = 0.89, RMSEA = 0.08, SRMR = 0.05). Cross-lagged
paths indicated that all variables at T1 could predict themselves at T2. To be specific, the
level of initial mental health literacy could significantly predict the level of subsequent
mental health literacy (β = 0.52, p < 0.05), and the level of initial social well-being could
significantly predict the level of subsequent social well-being (β = 0.62, p < 0.05). In
addition, the results indicated that one variable at T1 can predict another variable at T2.
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Social well-being at T1 could significantly and positively predict mental health literacy at T2
(β = 0.12, p < 0.05). However, mental health literacy at T1 could not significantly predict
social well-being at T2 (β = 0.05, p > 0.05).

Figure 1. Cross-lagged model. Note. ** p < 0.01, *** p < 0.001. MHL = mental health literacy.
SW = social well-being. Nonsignificant paths are represented by dotted lines. The paths from the
covariates gender, single children, and SES are not presented for reasons of clarity. All path coefficients
are standardized.

3.4. Latent Change Score Model Analysis

The latent change score model of the relationship between mental health literacy
and social well-being is presented in Figure 2. The data obtained a saturated model. The
results of self-feedback effect demonstrated that prior levels of mental health literacy
could significantly and negatively predict subsequent changes in mental health literacy
(β = −0.30, p < 0.05), indicating an overall slowing of growth over time. That is, compared
with individuals with a high level of mental health literacy, individuals with a low level
of mental health literacy would increase their mental health literacy ability faster in the
future. A similar pattern was found for social well-being (β = −0.34, p < 0.05). The results
of the cross-domain coupling effect demonstrated that prior levels of social well-being
could significantly and positively predict subsequent changes in mental health literacy
(γ = 0.12, p < 0.05), indicating that higher levels of social well-being in the previous time
point (T1) could facilitate the rate of growth change in mental health literacy. However,
the prior levels of mental health literacy could not predict subsequent changes in social
well-being (γ = 0.07, p > 0.05). The above results showed that social well-being is a leading
variable in the developmental process.

Figure 2. Latent change score model. Note. ** p < 0.01, *** p < 0.001. MHL = mental health literacy.
SW = social well-being. All path coefficients of solid line are standardized, except for unlabeled paths
that are constrained to 1. Nonsignificant paths are represented by dotted lines.
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4. Discussion
The aim of this study was to investigate the relationship between mental health

literacy and social well-being in college students (i.e., early adulthood) and to examine the
predicted directivity of relative static and dynamic development changes between the two.

The social well-being and mental health literacy of young adults in China were
evaluated in this study, and both scores were higher than half of the total, demonstrating
that they are at medium to high levels. Our results found that there was a significant
positive correlation between social economic status and mental health literacy; that is,
individuals with higher socioeconomic status have higher levels of mental health literacy,
which is consistent with the findings of Jiang et al. (Jiang et al., 2021). As China’s social and
economic development proceeds, people’s priorities move from basic material requirements
to psychological health demands, resulting in an increased focus on mental health. As a
result, as social and economic conditions have improved, so too has mental health literacy.
When controlling for age and gender, research shows that socioeconomic disadvantage is
strongly related with depression symptoms in early adulthood, implying that higher income
levels predict fewer depressed symptoms (Ferschmann et al., 2024). This corresponds
to our research findings. It is clear that social and economic development levels can
influence individuals’ motivations for psychological health needs, hence improving mental
health. Meanwhile, the advancement of many parts of society fosters individuals’ social
relationships and improves social well-being.

In addition, the results of this study show that gender is significantly related to
mental health literacy, as shown by females having higher levels of mental health lit-
eracy. This result further supports the view of previous studies (Holzinger et al., 2012;
Jiang et al., 2021; Tay et al., 2018). A systematic review found gender differences in mental
health literacy (Holzinger et al., 2012). On the one hand, for themselves, females were more
likely to seek informal and formal help (family, doctors, psychological counselors, etc.)
(Furnham et al., 2014) and had a higher propensity to seek help (Tay et al., 2018). On the
other hand, females were more likely to recommend professional help for other people
(Coles et al., 2016; Holzinger et al., 2012). Mental health literacy is not only the individual’s
understanding of mental health knowledge, but also includes the knowledge learning,
attitude internalization, and behavior performance of their own and others’ mental health
or disease (Jiang et al., 2021; Wu et al., 2023). Compared with males, females tended to
be more accommodating, more helpful, more agreeable, and had more prosocial behavior
(Holzinger et al., 2012; Kuhnert et al., 2017). These characteristics make females, while
focusing on themselves, often hopeful of improving their mental health literacy by increas-
ing their knowledge of mental health and disease prevention (knowledge level), having a
greater willingness to help people around them (such as family, friends, and even strangers)
(attitude level), and then adopting corresponding behavioral strategies conducive to mental
health (behavior level).

The results in this study indicated that single children had higher levels of mental
health literacy. Although there were few studies exploring the mental health literacy of
single children, numerous studies have shown that single children are able to receive more
family attention (Chen & Zhou, 2019; Liu & Jiang, 2021). Due to the influence of traditional
Chinese culture, the single children in China are often favored by parents and grandparents,
and have more educational resources, family support, and material foundation. A study
of junior high school students in China found that single children tended to have closer
relationships with their parents than children from multiple-child families (Liu & Jiang,
2021), and that parents were more concerned about their children’s physical and mental
health (Chen & Zhou, 2019). This positive family relationship can effectively promote
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parent–child communication and imperceptibly pass on parents’ knowledge, attitude, and
behavior of mental health to their children.

Is mental health literacy related to social well-being? The results of this study found
that mental health literacy was significantly positively correlated with social well-being
to a moderate degree (T1: r = 0.31; T2: r = 0.35), which is consistent with previous studies
(Bjornsen et al., 2019; de Carvalho et al., 2022; Gorczynski et al., 2020; Mahmoodi et al., 2023;
Nalipay et al., 2024; Zhang et al., 2023). A study of young and middle-aged people
found that individuals with a high level of mental health literacy tended to have higher
levels of well-being (Zhang et al., 2023). Similar results were found in the study of
15–21-year-old adolescents, with a significantly positive correlation between mental health
literacy and well-being (Bjornsen et al., 2019). It is worth noting that in previous studies,
there was only a weak positive correlation between mental health literacy and well-being
(Bjornsen et al., 2019; Mahmoodi et al., 2023; Nalipay et al., 2024), or even no significant cor-
relation (Hamzah et al., 2023). The reason may be that these researchers mostly used subjec-
tive well-being or psychological well-being (Gorczynski et al., 2020; Mahmoodi et al., 2023),
which emphasize individual emotional experience and psychological function, respectively,
and reflect the personal characteristics of well-being (Ye et al., 2023). As a social charac-
teristic, social well-being refers to an individual’s self-assessment of the quality of their
relationships with others, the collective, and society, as well as their living environment
and social function (Keyes, 1998). As individuals, we are part of society and cannot func-
tion without social connection. Individuals are closely connected with themselves, others,
and their environment, and they evaluate their quality of life and personal functioning
based on social standards. Mental health literacy refers to the knowledge, attitudes, and
behavioral habits developed to promote mental health and cope with mental disorders. It
encompasses not only aspects related to oneself but also those related to others (Jiang et al.,
2021; Wu et al., 2023). This means that an individual’s mental health literacy is not isolated;
it is influenced by external factors and, in turn, affects the external environment or others,
also possessing social characteristics. Therefore, compared with subjective well-being and
psychological well-being, social well-being has a stronger correlation with mental health
literacy. Our results confirm that social well-being, subjective well-being, and psychological
well-being are distinct components of well-being, sharing commonalities as well as unique
aspects (Gallagher et al., 2009). There are varying degrees of correlation between mental
health literacy and different subtypes of well-being.

Mental health literacy and social well-being are merely a unidirectional predictive
relationship. Our longitudinal cross-lagged study results found that social well-being at T1
can significantly positively predict mental health literacy at T2, but mental health literacy at
T1 cannot predict social well-being at T2. This differs from previous cross-sectional study re-
sults (Bjornsen et al., 2019; Nalipay et al., 2024). Nalipay and other researchers explored the
impact of positive mental health literacy on well-being, and they found that positive mental
health literacy can positively predict well-being (Nalipay et al., 2024). Positive mental
health literacy mainly focuses on how individuals can acquire and maintain mental health
(Carvalho et al., 2022), while neglecting the aspect of coping with mental disorders. But, as
Keyes’ dual-factor model of mental health suggests, mental health and mental disorder are
not a one-dimensional, bipolar potential unity. Mental disorder and mental health do not lie
at the ends of this continuum, respectively, but, rather, are two potential continuums (Keyes,
1998). The elimination of mental disorder does not mean the presence of mental health;
neither the disease model nor the health model can independently describe the mental
health of a population. Mental health and mental disorder are a combined assessment
system. When the aspect of addressing mental disorder is integrated into mental health
literacy, this excessive focus on mental disorder can trigger negative emotions such as
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anxiety and depression in individuals, thereby reducing their sense of well-being (Malone
& Wachholtz, 2018). Previous studies have focused more on positive aspects of mental
health literacy (Bjornsen et al., 2019; de Carvalho et al., 2022; Nalipay et al., 2024). When
adopting this mental health literacy that integrates mental health with mental disorders,
the effect of individual attention to mental health in promoting increased well-being is,
thus, offset; therefore, mental health literacy cannot predict subsequent social well-being.
In addition, highly sensitive personality traits may also affect the relationship between
mental health literacy and social well-being. The Intense World Theory posits that some
individuals have intense and excessive perceptions, attention, memory, and emotional
responses to environmental information, and integration deficits further lead to various
social withdrawal issues (Markram & Markram, 2010). Some studies have found that
highly sensitive personalities often positively predict individuals’ internalizing problems
(Burgard et al., 2022), and they are more likely to experience anxiety (Dosari et al., 2023).
Compared to normal individuals, when these individuals are exposed to an environment
with high mental health literacy, their own highly sensitive personality traits make them
overly sensitive to mental disorders, resulting in more anxiety, depression, and other nega-
tive emotions. This, in turn, affects their social interactions, leading to social withdrawal,
decreased satisfaction, and, ultimately, a decline in their sense of social well-being. The
diversity of these personality traits may also be one of the reasons why mental health
literacy cannot directly predict social well-being.

The cross-lagged model analysis showed results that were different from previous
studies, finding that social well-being can predict subsequent mental health literacy. Keyes
proposed in 1998 that social well-being has five dimensions, including social integration,
social acceptance, social contribution, social actualization, and social coherence (Keyes,
1998). Social integration refers to individuals having a sense of belonging and being able to
receive comfort and support from society. Healthy individuals feel like a part of society,
and this sense of integration makes them feel a commonality with others who make up
society. Therefore, individuals with a good sense of social well-being not only pay attention
to their own mental health and mental disorders but also to the mental health and mental
disorders of others, thereby having better mental health literacy. Individuals with high
social well-being also tend to have stronger social acceptance. These individuals often
perceive others as benevolent, have better relationships with others, possess higher levels of
mental health literacy, and have a greater willingness to seek help (for themselves) and offer
help (to others). Social contribution reflects an individual’s recognition of their social value,
while also being acknowledged or valued by society and others. This recognition further
promotes the development of the individual’s social actualization, making them believe
that people, collectives, and society have the potential to develop and grow positively.
This sense of self-efficacy regarding the positive aspects of society inspires individuals to
strive to improve their own mental health literacy and also enhances their desire for society
and others to have mental health as well. Thus, while maintaining one’s own mental
health and addressing personal mental disorder, one should not forget to pay attention to
these aspects in others and attempt to help them. Individuals with good social harmony
are often interested in life, can find meaning in social life, and have a certain degree of
understanding. We experience countless life events every day, some positive and some
negative, some predictable and some unpredictable, some involving others and some
involving ourselves. This requires individuals to coordinate various aspects well to achieve
a degree of harmony (Miao & Zhao, 2009). The concept of mental health literacy aligns with
this viewpoint, encompassing the maintenance of mental health (positive aspect) and the
coping with mental disorder (negative aspect), self and others, knowledge, attitude, and
behavior. Individuals with high social well-being can accept and pay attention to both the
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positive and negative aspects of things, respond actively to achieve harmony, and possess
higher mental health literacy. It can be seen that social well-being can affect the positive
development of individual mental health literacy.

The latent change score model reaffirms the conclusions of the cross-lagged model
analysis from a dynamic change perspective. First, the higher the initial level of mental
health literacy, the slower its subsequent rate of change. Social well-being exhibits the same
developmental pattern. Second, only the initial level of social well-being can positively
predict the subsequent changes in mental health literacy, meaning that a high level of social
well-being can promote the rapid improvement of mental health literacy. Individuals with
high social well-being have a better self-concept, self-esteem, and self-acceptance, are more
satisfied with their personal lives, and hold a more optimistic attitude towards the future
and society (Lluch-Canut et al., 2013). An individual’s positive inclination towards society,
as well as their acceptance of others and different social characteristics, can encourage
them to be willing to understand mental health knowledge, help others cope with mental
disorder, and engage in corresponding positive behaviors. Therefore, individuals with
high social well-being often experience a faster growth rate in their mental health literacy
(Carvalho et al., 2022).

5. Limitations and Future Directions
First, the participants in this study were recruited from a business college in Shanghai,

China, with a higher proportion of female students. Social culture, sampling range, and
gender ratio may all affect the generalizability of the results. In the future, it is necessary
to balance the gender ratio and expand the sampling range to include multiple regions,
schools, and age groups to enhance the representability of the results and increase external
validity. Furthermore, future research could compare the relationship between mental
health literacy and social well-being across different cultural groups to explore whether the
conclusions are cross-culturally consistent.

Second, this study only measured two time points, making it difficult to observe more
subtle developmental changes in individuals’ mental health literacy and social well-being.
Future research could further extend the interval and number of test points to explore
the developmental changes in the relationship between mental health literacy and social
well-being over time.

Third, although there is a unidirectional relationship between mental health literacy
and social well-being, the mechanisms of their development are still unclear. Further
exploration can be conducted on the roles of other variables in this relationship and the
mediating mechanisms involved.

6. Conclusions
Our research expands on the relationship between mental health literacy and well-

being, finding a moderate and significant positive correlation between mental health literacy
and social well-being. Cross-lagged model analysis shows that mental health literacy at T1
can significantly and positively predict its own level at T2, and social well-being at T1 can
similarly and significantly predict its own level at T2. Social well-being at T1 can positively
predict mental health literacy at T2, meaning that higher social well-being is associated
with higher mental health literacy. But mental health literacy at T1 cannot predict social
well-being at T2. The latent change score model analysis shows that the self-feedback effect
of mental health literacy is significant, meaning that the higher the initial level of mental
health literacy, the smaller the subsequent development changes in mental health literacy.
Social well-being exhibits the same pattern of self-feedback effect. Mental health literacy
and social well-being only exhibit a unidirectional cross-domain coupling effect. Merely, the
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initial level of social well-being can positively predict the subsequent development changes
in mental health literacy, implying that the higher the initial level of social well-being, the
faster the growth rate of mental health literacy. This indicates that social well-being is the
leading variable between the two.
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Abstract: In the contemporary digital milieu, children’s pervasive engagement with electronic media
is ubiquitous in their daily lives, presenting complex implications for their socialization. Prosocial
behavior, a cornerstone of social interaction and child development, is intricately intertwined with
these digital experiences. This relation gains further depth, considering the significant roles of
parent–child relationships and emotion regulation in shaping children’s social trajectories. This
study surveyed 701 families to examine the association between children’s electronic media use and
prosocial behavior, specifically exploring the mediating roles of parent–child closeness and emotion
regulation. Structural equation modeling was employed for the analysis. Children’s electronic media
use negatively correlated with prosocial behavior, parent–child closeness, and emotion regulation. In
contrast, a positive association emerged between parent–child closeness, emotion regulation, and
prosocial behavior. Emotion regulation also correlated positively with prosocial behavior. Statistical
analyses revealed that parent–child closeness and emotion regulation function as both individual
and sequential mediators in the relation between electronic media use and prosocial behavior. The
study’s analyses reveal that fostering children’s prosocial behavior in the digital era requires strong
family ties, effective emotional management, and balanced digital exposure, which are pivotal for
their comprehensive development.

Keywords: electronic media; parent–child relationship; emotion regulation; prosocial behavior; social
interaction; children

1. Introduction

The post-pandemic era has witnessed a significant rise in electronic media use among
children, altering their daily interactions and educational methodologies. The rapid spread
of coronavirus disease 2019 (COVID-19) has exerted a profound impact on human life
across the globe [1]. To mitigate the spread of the virus, educational institutions from
kindergartens to secondary schools universally embraced online learning [2], thereby inte-
grating electronic media deeply into children’s conventional living and learning paradigms.
Research has highlighted a downturn in children’s physical and social activities during
the pandemic, coupled with a noticeable increase in time allocated to electronic devices
such as televisions, computers, and mobile phones [3]. Nagata et al. discovered that
adolescents’ average daily screen time soared to 7.70 h during the early pandemic period,
markedly higher than pre-pandemic figures, within a cohort of 5412 U.S. adolescents aged
12 and 13 [4]. Additionally, Carroll et al. found that, based on parent-reported data, 87% of
Canadian children experienced a screen time surge [5]. This change in children’s electronic
media consumption did not recede. Rather, it persisted beyond the reopening of schools [6],
indicating a potential long-term shift in their media use patterns.
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Electronic media use encompasses a spectrum of digital platforms, extending beyond
traditional mediums like television and DVDs to include mobile phones, computers, tablets,
and an array of interactive and streaming services [7]. This expansion reflects a broader
societal pivot toward digital integration. The diverse implications of electronic media on
children’s development have been extensively studied, yielding many outcomes across
various domains. Feng et al. have noted potential benefits, such as enhancing spatial atten-
tion and reducing gender disparities in spatial cognition through action video games [8].
Conversely, findings by Zoromba et al. suggest that excessive media exposure may be
associated with hyperactivity, anxiety, and learning difficulties in children [9]. Similarly, re-
search by Raheem et al. has shown negative correlations between the duration of electronic
media exposure and developmental aspects such as attention and language [10]. Given
these varied findings, there is a pressing need for focused inquiry into electronic media use
by children who have experienced the COVID-19 pandemic, to guide the development of
informed media usage behaviors.

As digital technology entrenches itself in the fabric of childhood, a deeper understand-
ing of electronic media use and its association with critical developmental outcomes like
prosocial behavior becomes increasingly important. Prosocial behavior, characterized by
voluntary actions intended to benefit others, such as care, help, consideration, comfort, and
sharing, is a vital indicator of healthy social development in children [11]. Notably, positive
social development, including prosocial behavior, is linked to enhanced interpersonal
relationships, academic achievement, and cognitive abilities later in life [12,13]. Prosocial
behaviors emerge early, around 1–2 years, and become more varied and frequent between
ages 3 and 6, a critical period for social norm internalization [14]. The Social Context Model
further emphasizes the significance of normative behaviors like prosocial actions for group
acceptance and integration, underscoring their importance for social development [15].
This study delves into the complex association between electronic media use and the
development of prosocial behavior in children, with particular attention to the roles of
parent–child closeness and emotion regulation. In examining these relations, the research
highlights the need for supporting prosocial development in children, particularly in an era
where digital interactions are increasingly shaping their experiences and social dynamics.

1.1. Electronic Media Use and Prosocial Behavior in Children

The interplay between electronic media use and children’s prosocial behavior is
multifaceted, drawing continued attention and scholarly debate. A segment of this research
suggests a positive correlation. For example, Coyne et al. conducted a meta-analysis that
uncovered a substantial relation between multidimensional prosocial media content and
an increase in children’s prosocial behaviors [16]. Additionally, Stone et al. noted that
the multiplayer collaborative nature of many video games could enhance cooperative
skills, such as social interaction and information sharing [17]. Prot et al. similarly reported
a positive association between prosocial media use and helpful behaviors in children,
suggesting that certain types of electronic media use could support the development of
prosocial tendencies [18]. Furthermore, Ostrov et al. found that among a sample of children
of relatively high socio-economic status who were frequently exposed to educational
programming like PBS Kids, there was an association between the amount of television
viewed and concurrent prosocial behavior [19].

In contrast, other studies have offered a more nuanced view, suggesting potential
negative outcomes associated with extensive electronic media use. Poulain et al. identified
a link between excessive media use in children and reduced prosocial behavior [20]. Guo
observed a negative correlation between media violence exposure and prosocial behav-
iors [21], resonating with earlier findings by Veraksa et al., who noted a relation between
electronic media use, increased aggressive behavior, and decreased prosocial behavior [22].
Adding to this perspective, Lissak provided psychoneurological evidence indicating an
inverse correlation between screen time and social skills [23]. Moreover, Christensen dis-
cussed how instant rewards in video games, enhancing gaming pleasure and triggering
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dopamine release, can lead to electronically mediated addictive behaviors and frontal
lobe structure changes [24], impacting cognitive processes crucial for prosocial behaviors
like empathy [25]. The General Learning Model (GLM) suggests that escalating electronic
media use might lead to addiction-like relationships, potentially hindering social devel-
opment [12,26]. Wiegman and van Schie highlighted a significant negative correlation
between video game use and prosocial behavior [27]. Such evidence implies that the nature
of media content and the extent of its use play significant roles in influencing children’s
prosocial behavior.

Based on these findings, Hypothesis H1 is formulated in this study: There is a negative
correlation between children’s electronic media use and prosocial behavior. It is postulated
that increased engagement with electronic media may correspond to diminished real-world
prosocial interactions among children.

1.2. Relations among Children’s Electronic Media Use, Parent–Child Closeness, and Prosocial Behavior

The construct of parent–child closeness, characterized by support, warmth, and a
shared willingness for open communication, is a cornerstone of the parent–child dy-
namic [28,29]. Empirical evidence has illuminated the significant impact of children’s
electronic media use on the quality of this relationship. Studies such as those by Zhu et al.,
Horita et al., and Ahmadian et al. have consistently shown that higher levels of problem-
atic internet use among children are linked to poorer parent–child relationships [30–32].
The Displacement Hypothesis posits that excessive use of electronic media may supplant
meaningful face-to-face interactions, eroding intimacy and satisfaction within familial
relationships [33]. Similarly, Sampasa-Kanyinga et al. reported that intensive social media
use can diminish parent–child communication and weaken the positive bonds within
these relationships [34]. Adding to this, Nergiz et al. found that excessive screen time is
positively associated with parental neglect, potentially leading to a decrease in parent–child
closeness [35].

Conversely, a robust body of research underscores a positive association between
parent–child closeness and children’s prosocial behavior. The Attachment Inner Work
Model suggests that the quality of the parent–child bond lays the groundwork for the
child’s interpersonal relationships and behaviors [36]. Xu et al. demonstrated that nur-
turing parent–child relationships is fundamental to preschoolers’ social interactions and
significantly influences their subsequent social development [37]. Confirming this, Liu and
Wang found a positive correlation between parent–child closeness and prosocial behaviors
in a study encompassing 507 young children, with considerations for genetic factors [28].
Furthermore, research conducted in Ireland on 1,151 families illustrated that parent–child
closeness significantly predicted prosocial behaviors in children, even when controlling for
a spectrum of demographic variables [38]. This positive trend continues into adolescence,
as indicated by Padilla-Walker et al., who observed that warmth and connection in the
parent–child relationship are positively related to adolescents’ prosocial behavior [39]. Simi-
larly, Ferreira et al. emphasized the link between the quality of early caregiver relationships
and children’s prosocial behavior [11].

Therefore, this study introduces Hypothesis H2, which posits that parent–child close-
ness acts as a mediating factor in the relation between children’s electronic media use and
their prosocial behavior. Specifically, it is hypothesized that increased electronic media
use among children may be associated with decreased parent–child closeness, which may
reduce prosocial behaviors. This mediation hypothesis suggests that parent–child closeness
is a critical mediator that could explain the link between children’s electronic media use
and prosocial conduct.

1.3. Interconnections among Children’s Electronic Media Use, Emotion Regulation, and
Prosocial Behavior

Emotion regulation is pivotal for maintaining both physical and mental well-being. It
involves modulating one’s emotional responses adaptively through various strategies to
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alter the intensity and duration of emotions [7,40]. The nexus between electronic media
use and emotion regulation has increasingly become scrutinized with the rise in media
accessibility. Lobel et al. found in their longitudinal study of 7 to 11-year-olds that chil-
dren’s gaming on electronic devices correlated with heightened emotional difficulties [41].
Günaydin et al. and Özer et al. corroborated this by identifying a significant link between
problematic internet use and challenges in emotion regulation [42,43]. Moreover, Oflu
et al. emphasized that excessive screen time was associated with the negative development
of emotional regulation in early childhood [44]. Echoing these findings, Hidayatullah
et al. reported that internet-addicted individuals exhibited significant difficulties with
emotion regulation [45]. This trend persisted across various demographic groups, including
differences in gender, age, and educational level [46].

The relation between children’s emotion regulation and prosocial behavior has been
extensively studied, revealing a consistent pattern of associations. Dunfield noted that
individual differences in emotion regulation abilities significantly influence children’s
propensity for prosocial actions [47]. This finding aligns with Benita et al., who identified
effortful control, an essential aspect of emotion regulation, as facilitating empathy and
prosocial behavior in social contexts [48]. Fabes et al. further elucidated that positive emo-
tion regulation aids children in being attentive to and empathetic towards others’ suffering,
thereby enhancing their prosocial inclinations [49]. Additionally, effective emotion regu-
lation enables children to better manage their responses in distressing scenarios, making
them more likely to offer help and support [50]. Similarly, Song et al. found in their study
with 4–8-year-old children that the ability to regulate grief was positively associated with
mother-reported prosocial behavior [51].

Based on these observations, Hypothesis H3 is proposed: children’s use of electronic
media is negatively associated with their capacity for emotion regulation, which in turn is
positively associated with prosocial behavior. The hypothesis further suggests that emotion
regulation may mediate the relation between electronic media use and prosocial behavior
in children.

1.4. Associative Patterns among Children’s Electronic Media Use, Parent–Child Closeness,
Emotion Regulation, and Prosocial Behavior

Research has shed light on the relation between parent–child closeness and emotion
regulation in children. Dysfunctional family environments or negative parent–child rela-
tionships have been shown to disrupt emotion regulation, leading to increased insecurity
in individuals [52,53]. In contrast, children with secure attachment, which fosters improved
emotion regulation, are likely to exhibit enhanced empathic responding and prosocial be-
havior [54]. Strong parent–child bonds, characterized by quality interactions, are essential
for developing effective emotion regulation. These interactions often involve emotional
synchronization, positively contributing to children’s emotional growth [55,56]. Zhao
et al. emphasized how early mother–child interactions develop synchrony across physi-
ological, neurological, and behavioral aspects, influencing children’s emotion regulation
abilities [57].

Building on Bowlby’s Attachment Theory, Ainsworth introduced an emotional di-
mension to the parent–child attachment relationship, emphasizing its profound influence
on children’s emotion regulation and social adjustment [58]. This early childhood re-
lationship is crucial in forming children’s self-perception and understanding of others.
Bronfenbrenner and Morris further demonstrated that positive parent–child relationships
are instrumental in nurturing children’s socio-emotional regulation, influencing their ability
to form healthy interpersonal relationships [59]. On the other hand, negative parent–child
interactions can lead to emotional dysregulation and foster negative perceptions in children
about interpersonal relationships, potentially leading to a reduction in prosocial behaviors
such as cooperation and helping [28,60].

Considering the insights gained from the preceding review, a chain mediation hypoth-
esis is proposed. This hypothesis, Hypothesis H4, suggests that parent–child closeness
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and emotion regulation play sequential mediating roles in the relation between children’s
electronic media use and prosocial behaviors. Specifically, this hypothesis considers the
possibility of an association where higher levels of children’s electronic media use might
be related to lower parent–child closeness. In turn, lower parent–child closeness might be
associated with less-effective emotion regulation, which could correlate with decreased
prosocial behaviors among children.

1.5. The Present Study

In the burgeoning field of child development research, the comprehensive effects of
electronic media have become increasingly prominent. Despite extensive exploration, the
majority of existing studies predominantly focus on the adverse developmental outcomes
associated with children’s electronic media use, such as problematic behaviors. However,
there is a noticeable dearth of research delving into the positive aspects of development,
particularly prosocial behavior, concerning children’s electronic media engagement. This
gap is significant considering the pivotal role of early childhood in cultivating social and
emotional competencies, often nurtured through family interactions. Our study seeks to
fill this gap by investigating the specific impact of children’s media use within the family
context, exploring its relation with parent–child closeness, emotion regulation, and the
development of prosocial behaviors.

Moreover, the previous literature has frequently concentrated on the impact of parental
media habits on the parent–child relationship. In contrast, our study focuses on how chil-
dren’s interactions with media contribute to this dynamic, providing a more comprehensive
understanding of the family media environment. We frame our exploration using Knafo
and Plomin’s Individual–Environment Interaction theory [61]. This theory suggests that
children’s development is influenced by a blend of individual characteristics, such as media
use and emotion regulation, and environmental factors, like parent–child closeness. Ad-
ditionally, we integrate the concept of the Bi-Directionality of Parent–Child Relationships
theory, highlighting the reciprocal nature of these interactions. This perspective empha-
sizes the co-contributory roles of both parents and children in shaping their relationship
dynamics. Through our research, we aim to illuminate how children’s electronic media
use, within the context of their family environment, influences and is influenced by their
emotional and social development.

Our study addresses a critical knowledge gap by exploring the positive developmental
outcomes associated with electronic media use in children, particularly focusing on proso-
cial behavior. Employing chain mediation analysis and grounded in established theories,
our research delves into the associations and interrelationships between children’s use of
electronic media, their prosocial behaviors, and the roles of parent–child closeness and
emotion regulation as mediators. This study aims to provide a deeper understanding of
these associations within the digital age context. The chain mediation model, depicted in
Figure 1, is designed to elucidate these interconnections, offering insights into the complex
dynamics of electronic media’s role in children’s social and emotional development.
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2. Materials and Methods
2.1. Participants and Procedure

For this study, we collaborated with teachers from kindergartens and primary schools
across northern China to facilitate the distribution of questionnaires. From December 2022
to February 2023, these questionnaires were administered to parents via an online survey
platform. The selection criteria included ensuring that the children and their parents were
free from any psychiatric or neurological conditions, as reported by the teachers. Before
participants filled out the questionnaire, we provided them with a comprehensive briefing.
This briefing included detailed definitions and the scope of electronic media use to ensure
a common understanding of the terms used in the study. Informed consent was obtained
from all participants, affirming their voluntary participation and awareness of the study’s
objectives and procedures.

We conducted rigorous screening to ensure data integrity and the relevance of the
responses. The initial phase of our study involved the distribution of 796 questionnaires.
Questionnaires were excluded if they contained inconsistencies, such as affirmative re-
sponses to the lie detector statement “My child never blinks”, which served to identify
non-serious responses. We also excluded questionnaires with contradictory responses (e.g.,
claiming “The child has never been exposed to electronic media” but later reporting media
usage), incomplete entries, or those not filled out by the child’s primary caregivers. After
applying these criteria, we obtained 701 valid questionnaires for our final analysis.

To validate the robustness of our statistical conclusions, we conducted a post hoc
power analysis using G*Power 3.1.9.7 software. We aimed for an effect size of at least a
small magnitude (f 2 = 0.02) with an alpha level (α) set at 0.05. This analysis showed that
our sample of 701 participants provides a power value of 0.84, surpassing the commonly
accepted threshold of 0.80 [62]. The power analysis result confirmed that the sample size
of 701 is sufficiently large to detect small effect sizes, thus ensuring adequate statistical
power for the statistical tests employed. Moreover, according to guidelines by Bentler et al.,
the sample size for structural equation modeling should ideally range from 5 to 10 times
the number of estimable parameters [63]. With 47 estimable parameters in our model, the
recommended sample size would be between 235 and 470. Thus, our sample size meets
and comfortably exceeds these recommendations, enhancing our findings’ reliability and
validity and ensuring the structural equation model’s robustness.

The final participant pool comprised 190 fathers (27.1%), with an average age of
34.09 years (SD = 5.11), and 511 mothers (72.9%), with an average age of 32.33 years
(SD = 4.63). The predominance of mothers in the sample can be attributed to the traditional
gender roles prevalent within Chinese families. Historically, societal expectations have
designated men as the primary breadwinners, involved chiefly in the public sphere. At the
same time, women are typically seen as the principal caregivers, responsible for domestic
roles, including child-rearing. This cultural norm has naturally led mothers to assume
a more substantial role in managing children’s daily needs and activities, resulting in
their deeper involvement and understanding of the children’s routines and challenges [64].
However, contemporary societal shifts and changes in family dynamics are gradually
altering these traditional roles. An increasing number of fathers are now actively engaging
in parenting, spending more time with their children, and sharing the responsibilities
traditionally held by mothers. It is important to note that all participants in this study were
primary caregivers who resided with the children, ensuring they were well-informed about
their daily lives and capable of providing reliable responses.

Further enriching the demographic profile, the educational qualifications of the partic-
ipants vary significantly, offering a broad perspective on parental influence. Concerning
the educational qualifications of the children’s mothers, 2.8% attained junior high school
level or below, 8.5% completed high school or junior college, 78.4% held a college or bache-
lor’s degree, and 10.3% were postgraduate students. Similarly, for the fathers, 2.7% had a
junior high school education or below, 9.4% had completed high school or junior college,
70.4% had a college or undergraduate degree, and 17.5% had postgraduate qualifications.
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Additionally, family structure within the sample was split between 54.6% nuclear fami-
lies and 45.4% extended families, illustrating the diversity of family setups influencing
child development.

The children involved in this study had a mean age of 5.20 years (SD = 1.87), consisting
of 339 boys (48.4%) and 362 girls (51.6%). The sample included 547 singletons (78.0%)
and 154 children with siblings (22.0%). Concerning their educational settings, 6.7% of the
children were not enrolled in any educational institution, 81.7% attended kindergartens,
and 11.6% were enrolled in primary schools. To ensure the reliability of our findings,
we only included children and parents with no psychiatric or neurological conditions,
as verified by the teachers at the time of recruitment. This careful selection was crucial
to ensure that the observed behaviors and interactions were typical of the general child
population, unaffected by underlying health issues.

2.2. Measures
2.2.1. Electronic Media Use

Our recent study assessed children’s interaction with electronic media using an ad-
justed version of the Children’s Electronic Media Use Questionnaire. Building upon
foundational work by Huang et al. [65], further elaborated on by Geng et al. [66], this
instrument consists of 14 items designed to evaluate various aspects of children’s media
usage. For example, it includes questions such as “My child throws tantrums because I
limit her/his time to use electronic media”, highlighting emotional reactions to restricted
media access. Responses to these items were recorded on a 5-point scale to quantify the
extent of media engagement. The questionnaire’s reliability in our study was evident, with
a Cronbach’s α value of 0.93, indicating high internal consistency.

2.2.2. Parent–Child Closeness

In assessing the parent–child intimacy, our study utilized the closeness subscale
from the Child–Parent Relationship Scale, originally conceptualized by Pianta [29] and
later adapted by Xu and Wang [67]. The closeness aspect of this scale is particularly
insightful, encompassing ten items that gauge the warmth and affection in the parent–child
relationship (e.g., “My child values his/her relationship with me”). These items are rated
on a 5-point scale, where higher scores indicate a stronger, more positive bond between
parent and child. In our study, the closeness subscale exhibited strong internal consistency,
as evidenced by a Cronbach’s α value of 0.85.

2.2.3. Emotion Regulation

In this study, we utilized the Emotion Regulation Checklist, originally developed by
Shields and Cicchetti [68] and later revised by Xing et al. [69], with a particular emphasis on
its emotion regulation subscale for assessing this facet of children’s abilities. The subscale
comprises eight items that measure children’s adaptability and response to emotional
challenges. An example is the item “Can recover quickly from upset or distress (for
example, doesn’t pout or remain sullen, anxious, or sad after emotionally distressing
events)”. These items were rated on a 4-point scale, with higher scores indicating more
effective emotion regulation. In our research, the emotion regulation subscale demonstrated
sound internal consistency, as reflected by Cronbach’s α value of 0.73.

2.2.4. Prosocial Behavior

The Strengths and Difficulties Questionnaire (SDQ), known for its robust reliability
in assessing mental health across various child age groups, was employed to evaluate
children’s prosocial behavior. Formulated initially by Goodman [70] and adapted for
broader applicability by Aarø et al. [71], this questionnaire includes 21 items spanning three
key dimensions: prosocial behavior, externalizing problems, and internalizing problems.
For this research, we selectively focused on seven items from the prosocial behavior
dimension. For example, my child shares readily with other children (treats, toys, pencils
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etc.). These items were rated on a 3-point scale, where 0 signifies “not true” and 2 denotes
“certainly true”. A higher tally on this subscale suggests a more frequent occurrence of
prosocial behaviors like sharing. The Cronbach’s α value for this specific subscale in our
research was 0.80, indicating a satisfactory level of internal consistency.

2.3. Data Analysis

In this study, SPSS software (version 23.0) served as the primary tool for the initial
stages of data handling, encompassing input, organization, and preliminary assessments
such as checking for common method bias, evaluating data normality, and verifying
scale reliability. We then conducted descriptive and correlational analyses to ascertain
the scores of each variable and explore their interrelationships. Subsequently, to build
upon this initial data exploration, structural equation modeling (SEM) was employed using
AMOS (version 26.0). This advanced technique detailed the associations among children’s
electronic media use, parent–child closeness, emotion regulation, and prosocial behavior.

3. Results
3.1. Common Method Bias and The Normality of the Data

To address potential common method bias due to the self-reported nature of our data,
we implemented measures such as anonymous response collection and the inclusion of
reverse-scored items. In further evaluating common method bias, we applied Harman’s
single-factor test, as Podsakoff et al. suggested [72]. The exploratory factor analysis results
revealed six factors with eigenvalues exceeding one. Notably, the variance attributed to
the most substantial common factor was 25.48%, falling below the threshold of 40%. This
finding suggests that common method bias did not significantly influence our study’s
results. Regarding data normality, we utilized Q–Q plots for assessment. The alignment
of most data points close to the diagonal line in these plots substantiates our research’s
assumption of data normality.

3.2. Descriptive Statistics and Correlation Analysis

This section provides a comprehensive overview of the demographic data and dis-
tribution characteristics of our study sample, detailing the socio-economic, familial, and
individual attributes along with their associations with the study’s outcomes. To accurately
categorize families and analyze their potential influence on child development, we cal-
culated Family Socio-Economic Status (SES) using Reng’s formula [73]. This calculation
incorporates the highest educational level of the parents, their occupation, and monthly
family income as key indicators: SES = β1 × Z higher education level + (β2 × Z higher occupation +
β3 × Z monthly family income)/εf.

Following this foundational classification, Table 1 provides a detailed breakdown
of the children’s and families’ sociodemographic characteristics alongside the children’s
scores for electronic media use and prosocial behavior. Notable findings include signifi-
cant differences in prosocial behavior scores between genders, with boys scoring lower
than girls (p < 0.001). Children under three years of age displayed significantly lower
prosocial behavior scores compared to those aged 3–6 years and older than 6 years, with
all comparisons yielding p < 0.001. However, no significant differences were observed
between other sociodemographic characteristics and scores for electronic media use and
prosocial behavior.

Building upon the demographic and socio-economic profiles outlined, we delve deeper
into the data to explore various interactions and correlations, as detailed in Table 2. Notably,
a negative correlation existed between children’s electronic media use and key variables
such as parent–child closeness, emotion regulation, and prosocial behavior. In contrast,
parent–child closeness positively correlated with emotion regulation and prosocial behavior
in children. Additionally, children’s emotion regulation was positively correlated with their
prosocial behavior. Furthermore, children’s age positively correlated with electronic media
use and prosocial behavior. Intriguingly, the correlation between children’s gender and
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prosocial behavior was positive, suggesting that girls exhibited more prosocial behavior
than boys. Given these insights, children’s age and gender, informed by the results above,
were subsequently included as control variables in the model.

Table 1. Associations between sociodemographic features and scores for children’s electronic media
use and prosocial behavior.

n (%)
Electronic Media Use Score

p
Prosocial Behavior Score

p
Median Mean SD IQR Median Mean SD IQR

Family structure
Nuclear families 383 (54.64%) 2.29 2.33 0.71 1.14

0.370
1.43 1.37 0.41 0.71

0.304Extended families 318 (45.36%) 2.36 2.38 0.78 1.14 1.43 1.40 0.40 0.57

Family socio-economic status (SES)
Low SES 224 (32.0%) 2.43 2.43 0.74 1.00

0.064
1.29 1.34 0.42 0.71

0.071Middle SES 213 (30.4%) 2.29 2.36 0.75 1.00 1.43 1.38 0.40 0.57
High SES 264 (37.7%) 2.29 2.27 0.74 1.14 1.43 1.42 0.39 0.57

Situation of siblings
Singletons 547 (78.03%) 2.29 2.34 0.74 1.07

0.514
1.43 1.40 0.40 0.57

0.157Children with siblings 154 (21.97%) 2.36 2.38 0.77 1.21 1.29 1.34 0.42 0.71

Children’sgender
Boys 339 (48.36%) 2.36 2.39 0.76 1.14

0.116
1.29 1.33 0.40 0.71

0.000Girls 362 (51.64%) 2.29 2.31 0.73 1.07 1.43 1.44 0.40 0.61

Children’sage
<3 years 46 (6.56%) 2.07 2.12 0.78 1.20

0.055
1.14 1.13 0.48 0.61

0.0003–6 years 495 (70.61%) 2.29 2.35 0.74 1.07 1.43 1.40 0.39 0.57
>6 years 160 (22.82%) 2.43 2.42 0.72 1.13 1.43 1.42 0.40 0.57

Table 2. Descriptive statistics and correlations of the main variables.

Variables M SD 1 2 3 4 5 6

1. Age 5.20 1.87 -
2. Gender 0.52 0.50 - -
3. Electronic media use 2.35 0.74 0.11 ** −0.06 -
4. Parent–child closeness 3.73 0.65 0.06 0.04 −0.15 *** -
5. Emotion regulation 3.32 0.47 0.05 0.07 −0.21 *** 0.64 *** -
6. Prosocial behavior 1.39 0.41 0.11 ** 0.13 *** −0.16 *** 0.59 *** 0.62 *** -

Notes. Boy = 0, Girl = 1, ** p < 0.01, *** p < 0.001.

3.3. Chain Mediation Model Test

To analyze the structural equation model, AMOS 26.0 was employed to validate the
mediating roles of parent–child closeness and emotion regulation. We implemented a
bias-corrected confidence interval Bootstrap test for examining the model paths. This
test involved 5000 resamples and set 95% confidence intervals, ensuring robustness in
our findings. In line with the guidelines suggested by Little et al. [74] and Rogers and
Schmitt [75] for item parceling in structural modeling, we adopted specific approaches
for different scales. For the Electronic Media Use questionnaire, which contains multiple
subscales, we used isolated parceling to combine these subscales into a single indicator.
Conversely, a factorial algorithm approach was applied for scales with a single dimension,
such as the parent–child closeness and emotion regulation subscales. Given the limited
number of items in the prosocial behavior subscale, we opted not to employ the parceling
strategy for this measure.

The initial stage of our mediation analysis was to investigate the relation between
children’s usage of electronic media and their display of prosocial behavior, considering
age and gender as potential influencing factors. The model fit, as measured by several
indices, showed an appropriate level: χ2/df = 1.85, RMSEA = 0.03, NFI = 0.97, GFI = 0.98,
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IFI = 0.98, RFI = 0.96, CFI = 0.98, and TLI = 0.98. A statistically significant negative link
was found between children’s electronic media usage and prosocial behavior (β = −0.19,
p < 0.001, 95% CI [−0.27, −0.10]), implying that increased electronic media use tends to
correspond with reduced prosocial behavior.

In further exploring the model, we included parent−child closeness and emotion
regulation to understand their roles as mediators. The revised model also demonstrated a
satisfactory fit (χ2/df = 2.35, RMSEA = 0.04, NFI = 0.94, GFI = 0.95, IFI = 0.97, RFI = 0.93,
CFI = 0.97, and TLI = 0.96). Interestingly, the direct association between children’s electronic
media use and prosocial behavior became non-significant (β = 0.04, p = 0.290, and 95%
CI [−0.03, 0.12]) upon introducing parent−child closeness and emotion regulation into
the model. However, as depicted in Figure 2, negative paths emerged from electronic
media use to both parent−child closeness (β = −0.15, p < 0.001, and 95% CI [−0.23, −0.07])
and emotion regulation (β = −0.19, p < 0.001, and 95% CI [−0.26, −0.12]). Positive and
significant pathways were observed from parent–child closeness to emotion regulation
(β = 0.74, p < 0.001, and 95% CI [0.68, 0.79]) and prosocial behavior (β = 0.19, p < 0.05, and
95% CI [0.03, 0.32]), as well as from emotion regulation to prosocial behavior (β = 0.66,
p < 0.001, and 95% CI [0.52, 0.82]). These findings indicate a complete mediation effect,
suggesting the pivotal role of parent−child closeness and emotion regulation in the link
between electronic media use and prosocial behavior.
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To substantiate these mediating roles, we employed Bootstrap analysis for a more accu-
rate estimation of confidence intervals (see Table 3). The mediating effect is significant if the
95% confidence interval does not include zero. The results showed a significant mediated
effect from children’s electronic media use to prosocial behavior via parent–child closeness
(standardized effect = −0.0282 and 95% CI [−0.06, −0.01]) and via emotion regulation
(standardized effect = −0.1249 and 95% CI [−0.19, −0.07]). Moreover, the chain-mediated
pathway—from electronic media use through parent–child closeness and emotion regu-
lation to prosocial behavior—was also significant (standardized effect = −0.0744 and 95%
CI [−0.12, −0.03]). This outcome illustrates the significance of the chain-mediated effect,
suggesting a cascading influence: higher electronic media use in children is associated with
reduced parent–child closeness and increased emotional challenges, adversely affecting
prosocial behavior.
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Table 3. Bootstrap analysis of the mediation effect significance in the proposed model.

Effect Value
95% Confidence Interval

Boot LLCI Boot ULCI

Electronic media us→Parent–child
closeness→Prosocial behavior −0.0282 −0.06 −0.01

Electronic media us→Emotion
regulation→Prosocial behavior −0.1249 −0.19 −0.07

Electronic media us→Parent–child
closeness→Emotion

regulation→Prosocial behavior
−0.0744 −0.12 −0.03

Total indirect effect −0.2275 −0.30 −0.15

Notes. When parent−child closeness and emotion regulation are included as mediators in the model, the direct
effect of electronic media use on prosocial behavior is not significant (β = 0.04, p = 0.290, and 95% CI [−0.03, 0.12]).
However, without accounting for these mediating variables, the direct effect is significant (β = −0.19, p < 0.001,
and 95% CI [−0.27, −0.10]), suggesting full mediation within the tested model.

4. Discussion

This study aimed to validate the association between children’s electronic media use
and prosocial behavior and explore the mediating role of parent–child closeness and emo-
tion regulation in this connection. Our findings support the complexity of this interplay, re-
vealing that electronic media use is intricately linked with prosocial behavior through both
direct and mediated pathways involving parent–child closeness and emotion regulation.

4.1. Children’s Electronic Media Use and Prosocial Behavior

Consistent with the first hypothesis (H1), our analysis found a negative association
between children’s electronic media use and prosocial behavior. Structural equation model-
ing unveiled that prosocial behavior tends to diminish as electronic media use escalates.
This phenomenon may be attributed to the pervasive nature of electronic media, which, as
documented by Ding et al., is becoming a significant health concern globally, increasingly
affecting younger populations [76]. The World Health Organization, in the 11th edition of
the International Classification of Diseases (ICD) published in 2018, has recognized video
game addiction as a mental health disorder. Children, with their developmental cognitive
and neural mechanisms, are particularly vulnerable to the adverse impacts of electronic
media [23,76]. Excessive engagement with electronic media may disrupt crucial real-life
interactions that foster the development of communication skills and prosocial behaviors
such as empathy, sharing, and cooperation [22,77]. The displacement of face-to-face in-
teraction time is particularly concerning, as it is through these direct social engagements
that children learn and practice prosocial behaviors [78]. Such interpersonal experiences,
often cultivated through real-life experiences and direct social engagement, may not be
adequately stimulated in digitally mediated environments. Furthermore, the immersive
qualities of electronic media can engender escapism, potentially diminishing children’s
willingness to engage with real-world challenges and respond with prosocial behaviors [79].

4.2. Mediation of Parent–Child Closeness

Our investigation, corresponding to the second hypothesis (H2), indicated that parent–
child closeness appears to mediate the relation between children’s electronic media use
and prosocial behavior. The data suggest a pattern where elevated use of electronic media
aligns with reduced levels of parent–child closeness, which is concurrently associated with
lower indications of prosocial behavior in children. Insights into the association between
children’s electronic media use and the quality of parent–child closeness emerge from
examining the Displacement Hypothesis. This theory, as outlined by Hong et al., suggests
that time spent engaging in electronic media might encroach upon and diminish valuable
real-life interactions, leading to reduced intimacy in interpersonal relationships [33]. Sup-
porting this theory, research by Nergiz et al. indicates that excessive access to electronic
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media could exacerbate parental neglect and undermine the development of parent–child
closeness [35]. Furthermore, high media engagement levels might conflict with parental
expectations for their children’s active involvement in real-life activities, leading to an
“expectation deviation” that can negatively impact the parent–child bond [66]. Addition-
ally, Beyens and Beullens noted the negative impact of extensive tablet computer use on
developing a positive parent–child relationship [80].

The linkage between parent–child closeness and prosocial behavior can be understood
through various psychological frameworks. The Emotional Security Hypothesis suggests
that secure parent–child relationships are fundamental to children’s emotional well-being
and social adaptation, while insecure relationships may contribute to difficulties in social
adjustment [81]. This view is supported by the Attachment Inner Work Model, which
posits parent–child closeness as foundational for an individual’s interpersonal relationships
and behaviors [36]. Consistent with these perspectives, positive parent–child interactions
have been shown to significantly predict children’s prosocial behavior, as seen in the
findings of Liu and Wang [28]. Moreover, Attachment Theory provides a compelling
framework for understanding the impact of parent–child relationships on children’s social
development. Secure attachments, characterized by warmth and responsiveness, are
essential for children’s development of empathy and cooperative behaviors, which are key
components of prosocial conduct [82]. Conversely, insecure attachments may hinder these
competencies. Supporting these findings, Katsantonis and Mclellan have demonstrated that
high-quality parent–child relationships foster prosocial behaviors in children, underscoring
the importance of positive family interactions in developing social competencies [83].

4.3. Mediation of Children’s Emotion Regulation

Hypothesis 3 (H3) of our study posited that emotion regulation may mediate the
relation between children’s electronic media use and prosocial behavior. Confirmatory
results from structural equation modeling indicated a notable association, suggesting that
as children’s electronic media use increases, their capacity for emotion regulation may be
compromised, which is associated with a lower propensity for prosocial behavior. This
finding contributes to understanding how electronic media, which often require rapid and
reactive attention shifts, may influence children’s emotional development. The cognitive
load imposed by many electronic media tasks may tax children’s developing neural systems,
leaving less capacity for the reflective control necessary for emotion regulation [84–86].
These findings align with the work of Lobel et al., which associated extensive gameplay on
electronic devices with increased emotional problems among children [41]. von der Heiden
et al. also reported that problematic video game use was moderately negatively associated
with emotional and psychological well-being, further highlighting the potential impact of
electronic media on children’s emotional competencies [87].

Beyond psychological explanations, recent research has revealed the physiological
underpinnings that strengthen the association between emotion regulation and prosocial
behavior in children. Eisenberg accentuated the role of cardiac vagal tone—a physiological
marker of emotion regulation—in nurturing prosocial behavior, suggesting that a calm and
well-regulated emotional state is likely instrumental in promoting prosocial actions [88]. In
support of this notion, Song et al. provided complementary evidence, showing that children
who excel in emotion regulation tend to exhibit more prosocial behaviors [51]. Likewise,
Elhusseini et al. found that children skilled in managing their emotions demonstrate a
heightened ability to attend to others’ needs and show an increased propensity for helping
behaviors in difficult situations [50].

4.4. Sequential Mediation of Parent–Child Closeness and Children’s Emotion Regulation

Our investigation substantiates Hypothesis 4 (H4), suggesting that parent–child close-
ness and emotion regulation sequentially mediate the relation between children’s electronic
media use and prosocial behaviors. Specifically, this hypothesis considers a pathway
wherein elevated levels of electronic media engagement in children may correlate with
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diminished parent–child intimacy. This observed decrease in closeness is associated with a
corresponding decrease in children’s emotion regulation capabilities, which may be related
to a reduction in prosocial behaviors. The Parent–Child Emotion Regulation Dynamics
model, developed by Morris and colleagues, provides a framework for understanding the
association between parent–child relationships and children’s emotion regulation [89]. It
emphasizes the dynamic, reciprocal processes of emotion regulation within the parent–child
interaction, where both parties influence each other’s emotional states. This model is en-
hanced by neurobiological research, such as that by Ratliff et al., which includes cross-brain
associations in dyadic emotion regulation during social-emotional interactions, highlight-
ing the role of coordinated brain responses in shaping children’s emotion regulation [90].
Supporting this, studies like Liu et al.’s associate negative parent–child interactions with
negative emotion regulation outcomes in children [91].

In the nuanced interplay between electronic media use and children’s prosocial behav-
ior, the chain mediation effect of parent–child closeness and emotion regulation emerges as
a pivotal factor. Geng et al. highlight how children’s intensified use of electronic media may
clash with parental expectations, potentially diminishing parent–child intimacy and in-
creasing the likelihood of conflict [66]. This disruption in closeness is a critical precursor to
the observed impairments in emotion regulation as outlined by Cummings and Davies [52]
and Fabes et al. [53], which, in turn, can lead to decreased prosocial behaviors among
children. The findings of Criss et al. reinforce this cascade by delineating the strong link
between the quality of parent–child relationships and children’s emotion regulation and
subsequent behavior patterns [92]. Secure attachments, foundational for the development
of effortful control as described by Gross et al., enable children to engage in other-oriented
behavior, a cornerstone of prosocial action [93]. By eroding these attachments, excessive
electronic media use may decrease positive parent–child interactions, reducing closeness
and fostering emotional dysregulation. This sequence—beginning with electronic me-
dia use and flowing through diminished parent–child closeness and impaired emotion
regulation—culminates in reduced prosocial behavior, outlining a clear chain-mediating
pathway.

4.5. Limitations and Future Research Directions

In the present study, we explored how children’s electronic media use might inversely
relate to their prosocial behaviors and how this relation is potentially mediated by parent–
child closeness and the children’s ability to regulate emotions. These connections offer
insights into the multifaceted influences of digital media consumption on the healthy devel-
opment of children. Nevertheless, acknowledging the limitations enhances the robustness
of the research.

Turning to the constraints of our study, we acknowledge that our analysis did not
differentiate between various types of electronic media content such as video games, in-
ternet usage, or TV programs. While programs like “Baby Einstein” and “Sesame Street”
are intentionally designed for children, providing educational content and themes suitable
for their developmental stages, our study did not precisely control for these distinctions.
Future studies should incorporate a comprehensive content analysis to deepen our un-
derstanding of how media influences children’s social and emotional well-being. Such an
analysis would examine how various types of media—educational, entertainment, and
social networking—differentially affect children’s development. By exploring the specific
intentions behind media design, such as whether they aim to enhance learning or foster
social skills, researchers can better assess how these influences contribute to or detract from
children’s prosocial behaviors.

Beyond the content analysis, the methodological design of our research also warrants
further discussion. Our study’s methodology is rooted in cross-sectional analysis, which
provides a snapshot of the complex relations between children’s electronic media use and
prosocial behavior. While useful, this approach is limited in its ability to ascertain the
directionality or causality of these relationships. The intricate dynamics of how children’s
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media consumption patterns might be shaped by, and potentially shape, the quality of
parent–child interactions call for a deeper, temporal examination. In light of this, adopting
a longitudinal research design would be highly valuable, enabling observation of the long-
term dynamics between children’s electronic media use and prosocial development and
providing the evolution of these relations over time.

Additionally, while considering the data’s validity, the nature of its collection ne-
cessitates scrutiny. Parental self-reports, which served as the primary data source for
this study, are susceptible to biases such as social desirability, where respondents may
answer in a manner they perceive to be more favorable rather than reflecting their actual
behaviors or feelings. Such biases can particularly distort insights into sensitive areas
such as parent–child relationships. Thus, future research should adopt a multifaceted data
collection strategy to mitigate these limitations and enhance the reliability of the findings.
An improved research methodology would incorporate objective measures like digital
usage logs and behavioral observations to complement self-reported data. Additionally,
collecting data from multiple informants, including teachers and healthcare providers,
could broaden the perspective and enrich the data quality. Furthermore, directly engaging
with children alongside their parents would offer deeper insights into family dynamics and
their impact on children’s prosocial behaviors and interactions with media. This compre-
hensive approach would provide a more holistic understanding of the factors influencing
children’s development in a digital world.

In addition to the methodological enhancements, the development of children’s proso-
cial behavior is influenced by multiple factors, including temperament, which plays a
crucial role. While the emotion regulation examined in this study partially reflects temper-
ament, it is clear that a more detailed control of variables such as children’s temperament
types is necessary for future studies to provide a more comprehensive understanding
of prosocial development in the digital media era. Additionally, replicating this study
with parents of older children would be insightful, particularly by comparing groups with
preschoolers, school-aged children, and adolescents. This approach would allow us to
explore how prosocial behavior evolves with age and how different stages of childhood
might interact differently with media use.

4.6. Practical Implications

Drawing on the findings of our study, the practical implications for children’s devel-
opment in the context of digital media are multifaceted. These implications, integrating
the research outcomes, provide a framework for informed interventions and strategies to
support children’s healthy development in the digital age.

Parent–child closeness is a critical factor in mediating the impact of electronic media
use on children’s prosocial behavior. This finding underscores the importance of fostering
strong parent–child relationships. Parents can be encouraged to engage more actively with
their children’s media use, supervising and participating in their digital activities. This
active involvement can provide opportunities for bonding, understanding each other’s
perspectives, and guiding children toward positive digital practices.

Emotion regulation emerged as a crucial mediator between electronic media use and
prosocial behavior. Educational interventions can be designed in schools and communities
to enhance children’s emotional awareness and management skills. These programs can be
integrated into the curriculum or offered as extracurricular activities, focusing on teaching
children effective strategies for understanding and regulating their emotions, which are
necessary for developing prosocial behaviors.

Considering the complex interplay between electronic media use and children’s de-
velopment, promoting a balanced approach to digital consumption is essential. Parents
and educators can collaborate to set reasonable limits on screen time while encouraging
children to engage in various activities that support their social and emotional development.
This balanced approach should include outdoor activities, reading, and face-to-face social
interactions, pivotal for holistic growth.
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In summary, the practical implications of our research highlight the need for compre-
hensive strategies involving parents and educators to support children’s development in the
digital age. By enhancing parent–child closeness, improving emotion regulation skills, and
promoting a balanced media diet, we can guide children toward positive developmental
outcomes in the era of digital media.

5. Conclusions

Our study found a notable association between children’s electronic media use and
prosocial behavior, underscoring the complex dynamics of digital media in the context
of child development. The research not only highlighted the individual mediating roles
of parent–child closeness and emotion regulation but also importantly confirmed their
interconnected, sequential mediation effect in this relation. The results suggest that exten-
sive involvement in electronic media might be linked to decreased parent–child closeness
and could be associated with challenges in emotion regulation, which in turn appears to
correlate with reduced prosocial behaviors in children.
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Abstract: This study aimed to examine distinct loneliness trajectories and to explore the roles of
group-level peer preference and individual-level social withdrawal (i.e., unsociability and shy-
ness) as predictors of these trajectories. Participants were 1134 Chinese elementary school students
(Mage = 10.44 years; 565 boys). Data were collected from self-reports and peer nominations. La-
tent class growth analysis (LCGA) was employed to identify distinct trajectories of loneliness, and
multinomial logistic regression was subsequently used to examine the relationships between these
trajectories and their predictors. Results showed that three loneliness trajectories were identified:
high increasing, moderate decreasing, and low decreasing. Participants at baseline with higher peer
preference were more likely to belong to the low decreasing trajectory subgroup rather than the other
two subgroups. Furthermore, those at Time 1 with higher unsociability had lower odds of being
classified into the moderate or low decreasing trajectory subgroup compared to the high increasing
trajectory subgroup. Additionally, participants at baseline with higher shyness had reduced likeli-
hoods of following the low decreasing trajectory subgroup as opposed to the other two subgroups.
These results have implications for how we understand both the different subgroups of loneliness
trajectories and the predictions of peer preference and social withdrawal on these trajectories in
Chinese early adolescents.

Keywords: loneliness; peer preference; unsociability; shyness; social withdrawal; developmental
heterogeneity

1. Introduction

Loneliness is commonly defined as a negative emotional response arising from the dis-
crepancy between one’s ideal and actual perceptions of their interpersonal relationships [1].
Most people experience different levels of loneliness during their lifetimes [2]. Although
temporary loneliness may be adaptive and normative, chronic loneliness poses a significant
risk during the early years of life [3]. Chronic loneliness during childhood and adolescence
has been linked to a range of psychological issues, including depressive symptoms, suicidal
ideation, anxiety, and low self-esteem [4–6], as well as an increased risk for physical health
problems, including poor general health, great sleep disturbance, morbidity, and mortal-
ity [4,7]. Therefore, it is essential to conduct longitudinal research to identify the factors that
contribute to chronic loneliness among children and adolescents. However, existing studies
in this field have primarily concentrated on Western societies [4,5]. To our knowledge, little
research has examined distinct trajectories of loneliness in Chinese samples or explored
predictors of these trajectories [8]. Thus, the current research aims to address these gaps by
examining the developmental trajectories of loneliness among Chinese early adolescents,
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taking into account peer preference and social withdrawal factors such as unsociability and
shyness.

1.1. Development of Loneliness from Childhood to Adolescence

Previous empirical research on the developmental trends of loneliness was inconsistent.
For example, Heinrich and Gullone summarized that the prevalence of loneliness was the
highest during adolescence [2]. However, Brennan suggested that there was no significant
difference in loneliness incidences between childhood and adolescent age groups [9].
Additionally, Liu et al. claimed that Chinese children’s loneliness decreased over time
from grade 2 to grade 5 [10]. Furthermore, a recent meta-analysis of longitudinal studies
revealed that, in terms of mean-level development, loneliness tends to decrease throughout
childhood and remains relatively stable from adolescence into the oldest old age [11].

These contradictory findings stem from comparisons based on mean-level loneliness,
which assume that all individuals within the samples follow the same pattern of changes
in loneliness. However, not all children and adolescents are able to successfully form and
maintain satisfying social relationships to fulfill their need for belonging [12]. Therefore,
individual differences may emerge in the development of loneliness, as not all children and
adolescents experience the same patterns of social connection and support [6]. According to
Bauer and Curran, researchers may not be able to obtain accurate and adequate information
that appeared in distinct subgroups if developmental heterogeneity is not taken into
account [13]. Indeed, Western studies have suggested that there existed subgroups in which
individuals followed different developmental courses. For instance, Qualter et al. identified
four loneliness trajectories in people aged 7–17 (data gathered at 2-year intervals), namely, a
low stable (37% of the sample), a moderate decreasing (23%), a moderate increasing (18%),
and a relatively high stable subgroup (22%) [4]. Schinka et al. found five discrete trajectories
of loneliness (each wave at the age of 9, 11, and 15). These trajectory classes were referred
to as low stable (49.1%), moderate increasing (31.6%), decreasing (10.7%), high increasing
(4.5%), and chronic (4.1%) [5]. Additionally, Liu et al. found that Chinese children’s
mean-level loneliness was initially low and decreased in a non-linear (i.e., quadratic)
trend from grade 2 to grade 5 [10]. Given the differences in the sample’s age range
(Mage = 10.44 years at wave 1) and the longitudinal intervals (once a year) in this study
compared to previous research, it is reasonable to expect heterogeneity in the developmental
trajectories of loneliness among Chinese early adolescents. We anticipate that most will
follow a low, decreasing trajectory of loneliness. Additionally, we expect to observe
moderate decreasing and high increasing loneliness trajectories as well.

1.2. Peer Preference and Developmental Trajectories of Loneliness

Peer preference refers to the extent to which a child is accepted and liked by their
peer group [14]. Loneliness occurs when individuals perceive deficiencies in the quantity
and/or quality of their social connections [11]. Peer relationships are among the most
important social connections in early adolescence. Positive peer interactions significantly
fulfill the need for security and belonging, both of which are essential for the development
of socioemotional functioning, including the prevention of loneliness [15]. Moreover,
Parkhurst and Hopmeyer’s developmental theory on the sources of loneliness suggests
that a lack of prestige, popularity, and acceptance among peers can lead to feelings of
loneliness in upper-grade elementary and middle school students [16].

Previous longitudinal studies have supported these theoretical perspectives, showing that
children who are more popular among their peers tend to experience less loneliness [10,17].
For instance, Liu et al. reported that peer preference as a time-variant variable in latent
growth curve modeling reduced loneliness among Grades 2–5 children [10]. In the re-
search of Liu et al., results from the developmental cascade model indicated that peer
preference could negatively predict children’s later loneliness [17]. Additionally, research
on distinct trajectories of loneliness and its predictors among 7–17-year-old individuals
showed that low peer preference was a predictor for highly stable and moderately increas-
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ing trajectories [4]. Taken together, guided by both theoretical and empirical evidence, we
inferred that low peer preference serves as a risk factor for increasing loneliness during
early adolescence.

1.3. Social Withdrawal and Developmental Trajectories of Loneliness

Socially withdrawn children and adolescents often remove themselves from peer
interactions [18]. We proposed that two subtypes of social withdrawal—unsociability and
shyness—might influence the developmental trajectories of loneliness. Unsociability refers
to a non-fearful preference for solitude [19]. Unsociable individuals enjoy and value their
alone time [20]. Nonetheless, researchers have suggested that unsociability may negatively
impact the socioemotional development of older children and early adolescents [20,21].
Individuals who spend excessive time alone miss out on many opportunities for social
interactions and skill development, which can negatively affect their social and emotional
adjustment, leading to poor social skills, depressive symptoms, and loneliness [15,18].
Moreover, based on Maslow’s Hierarchy of Needs [22], humans have strong needs and
motivations to form and maintain interpersonal relationships and to gain a sense of belong-
ing, but unsociability may lead to a lack of social connections, which can cause emotional
maladjustment such as loneliness [21,23].

Furthermore, researchers have suggested that cultural values influence the implica-
tions of different subtypes of social withdrawal [24]. Specifically, Chinese culture is a
collectivist culture that focuses on maintaining harmony [25]. Thus, intentionally with-
drawing from the social group is viewed as eccentric and abnormal within this cultural
context [25]. Therefore, unsociability has been associated with a range of internalizing prob-
lems, particularly loneliness, within Chinese culture [21,24]. For instance, Bullock et al. [26]
and Xiao et al. [21] both revealed that unsociability was positively related to loneliness
in Chinese older children and early adolescents. Additionally, a short-term longitudinal
study showed that unsociability perhaps acted as a risk factor for later loneliness among
10–14-year-old children [23]. Despite the consistently detrimental effects of unsociability on
Chinese children, to our knowledge, no research has examined whether or how unsociabil-
ity influences the trajectories of loneliness over time. Based on the aforementioned factors,
we hypothesized that high levels of unsociability may serve as a risk factor for increasing
loneliness over time among Chinese early adolescents.

Shyness is another subtype of social withdrawal, which refers to a temperamental
trait characterized by anxiety and wariness in the face of social interaction [19]. In Western
culture, shy children are perceived as deviant, immature, and incompetent [18]. From
early childhood to adulthood, shyness is concurrently and predicatively linked to malad-
justment [18], such as loneliness, depression, and peer difficulties [27,28]. As discussed
before, in traditional Chinese society, being sensitive to others, wariness, and behavioral
restraint are positively valued and viewed as social maturity and accomplishment [25].
In this cultural context, shy children may obtain support and encouragement from peers
and adults, which in turn would help them develop socioemotional adjustment [25]. How-
ever, China has undergone massive economic reform and societal change over the past
four decades. In the competitive and fast-paced urban environment, temperament and
behavioral traits such as bravery, proactiveness, goal orientation, and expressiveness have
become more adaptive for achieving progress and success [25]. This shift has led to a
significant decrease in the adaptability of shyness. Indeed, recent research has shown
that shyness in children and early adolescents is positively associated with internalizing
problems, such as loneliness and depression, in contemporary urban China [28].

Specifically, recent cross-sectional and longitudinal studies have demonstrated that
shy children and preadolescents are more likely to experience both concurrent and sub-
sequent loneliness in suburban and urban Chinese areas [24,28]. For instance, Yang et al.
indicated that Chinese children’s shyness had significant contributions to later internaliz-
ing problems (including loneliness) in a four-wave longitudinal study [28]. Therefore, we
hypothesized that early adolescents with high levels of shyness are less likely to follow a
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decreasing trajectory of loneliness and are more likely to follow a high increasing trajectory
of loneliness.

1.4. The Present Study

The aim of this study was to describe the developmental trajectories of loneliness and
examine the differential effects of peer preference and social withdrawal (i.e., unsociability
and shyness) on these trajectories among Chinese early adolescents. Gender was controlled
for due to inconsistent findings in previous research regarding gender differences in
loneliness trajectories. Based on the aforementioned literature, we hypothesized that the
majority of participants would follow low or moderate decreasing loneliness trajectories
while a minority would exhibit high increasing loneliness trajectories. Additionally, we
posited that participants with high initial peer preference would be more likely to belong
to the low decreasing trajectory group, whereas those with high initial levels of shyness
would be more likely to follow a high increasing trajectory. Similarly, participants with
high initial levels of unsociability were expected to have a higher probability of following
the high increasing loneliness trajectory.

2. Materials and Methods
2.1. Participants

Participants were a sample of early adolescents from a large longitudinal study on
the development of socioemotional functioning. They were recruited from 19 classes in
five public elementary schools in Anhui Province, China. At Time 1 (T1), participants were
1134 fourth-grade students (Mage = 10.44 years, SD = 0.65 years; 565 boys).

Almost all participants in this sample identified their ethnicity as Han, which is the
primary ethnic group (about 91% of the whole population) in China. Most of the subjects
were from families with low socioeconomic status. Among their parents, about 28.71% of
the fathers and 42.23% of the mothers received a junior high school or lower education,
64.77% of the fathers and 52.77% of the mothers received a high school education, and
6.52% of the fathers and 5.00% of the mothers received an education above high school.

Longitudinal data were annually gathered for two years in the same schools. At Time
2 (T2) and Time 3 (T3), 1045 and 1048 participants provided effective data, respectively. We
utilized Little’s Missing Completely at Random test to examine missing data [29], with
χ2 (106) = 130.365, p = 0.054, suggesting that there were no significant differences in main
study variables between subjects who participated in all waves and those who did not.

2.2. Measures
2.2.1. Loneliness

Participants rated their loneliness with a Chinese version of the self-report measure,
revised by Asher et al. [30]. This single factor measure comprises 16 items (e.g., “Nobody
talks to me”) employing a 5-point scale (1 meaning not true at all and 5 meaning always
true). The mean score of the answers was computed, with higher scores meaning a higher
degree of loneliness. This measure has been demonstrated to be valid and reliable in
prior research in Chinese children and early adolescents [28]. The internal consistency
reliabilities were 0.86 to 0.90 at T1-T3 in the current investigations.

2.2.2. Peer Preference

Each participant nominated a maximum of 3 classmates with whom he/she preferred
to be and 3 classmates with whom he/she preferred not to be (i.e., positive and negative
nominations). As recommended by previous researchers [31], nominations were permitted
for both same-gender and different-gender individuals. The number of nominations for
each student received from every classmate was added up and subsequently standardized
within each class to enable suitable comparisons. In line with previous research, an index
of peer preference was calculated by subtracting negative nomination scores from positive
nomination scores [31]. Higher scores on peer preference indicated higher peer likability in
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the class. This measure has been proven to be valid and reliable in Chinese children and
adolescents [17,32].

2.2.3. Unsociability

Unsociability was assessed by a peer nomination measure modified from the Revised
Class Play [32,33]. In accordance with the prior procedure [33], each participant nomi-
nated up to three classmates who were most suitable for playing the specific role in a
class play. Each specific role corresponds to one item. Four items were used to measure
unsociability (e.g., “prefer to play alone rather than with others”). Subjects can nominate
both same-gender and different-gender classmates. One’s nominations received from each
classmate for each item were summed and then standardized within the class to account
for differences in class size. Previous research demonstrated that this measure is a valid
and reliable assessment of unsociability among Chinese children and adolescents [21]. In
this research, the Alpha coefficient of this measure was 0.70 at T1.

2.2.4. Shyness

The shyness of participants was assessed by a Chinese version of the Children’s
Shyness Questionnaire [34], revised by Crozier [35]. This measure consists of 12 self-
statements (e.g., “I feel shy when the teacher talks to me”) rated on a 3-point scale (1 = yes,
2 = sometimes, 3 = no). The example item and the other nine items were reverse-coded,
after which the mean score of the responses was calculated. Higher scores indicated greater
levels of shyness. In this study, the Alpha coefficient was 0.74 at T1.

2.3. Procedure

We annually administered a self-report measure of loneliness around the end of the
academic year for 3 years. The data were collected in June 2022, June 2023, and June 2024.
During data collection of this study, the participants studied and lived normally as they did
before the COVID-19 pandemic. Additionally, at T1, we gathered data on peer acceptance
rejection (for peer preference) and unsociability from peer nominations, and participants
rated their own shyness. Participants were given the necessary explanations during the
data collection. There was no indication that the participants encountered any challenges in
comprehending the measures or procedures of this study. Ethical approval for the current
study was obtained from the institutional review board of the first author’s affiliation.
Informed consents were obtained from all subjects and their parents via the schools.

2.4. Statistical Analytic Strategy

Data analyses were performed with SPSS 23 and Mplus 7.2. Preliminary analysis
was first performed, which mainly included descriptive statistics such as means, standard
deviations, and correlation coefficients of the main study variables.

To test our primary hypothesis regarding the various developmental trajectories of
loneliness and the predictive influence of peer preference and social withdrawal (i.e.,
unsociability and shyness) on these trajectories, we conducted the data analysis in three
phases. Firstly, to examine the overall pattern in the trajectory of loneliness, we utilized
latent growth curve modeling (LGCM) [36], which offers both mean level (referred to
as intercept) and mean rate of change (referred to as slope). To evaluate model fit, we
employed several statistical indicators, such as the chi-square index (χ2), in which smaller
values are preferred, the Comparative Fit Index (CFI), which should exceed 0.90, and both
the Standardized Root Mean Square Residual (SRMR) and the Root Mean Square Error of
Approximation (RMSEA), which should be below 0.08 for an acceptable fit [37].

Secondly, to identify distinct classes of loneliness trajectories while accounting for
gender differences, we utilized latent class growth analysis (LCGA) [38]. The LCGA
method combines both variable-centered and person-centered approaches, allowing for the
summarization of longitudinal data by modeling individual variability in developmental
trajectories. It identifies a small number of trajectory classes based on differences between
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individuals (intercepts) and changes within individuals over time (slopes) [38]. Based
on LGCM results, a series of LCGAs was performed, and model fit was evaluated using
Bayesian Information Criteria (BIC), sample-size adjusted BIC (ABIC), Akaike Information
Criteria (AIC), entropy, Lo–Mendell–Rubin likelihood ratio test (LMR-LRT), Vuong–Lo–
Mendell–Rubin likelihood ratio test (VLMR-LRT), Bootstrapped LRT (BLRT), and practical
usefulness [39]. Lower BIC, ABIC, and AIC values indicated better fit, while entropy
values above 0.70 suggested good classification accuracy. LMR-LRT, VLMR-LRT, and BLRT
tested whether models with more classes fit better, with BLRT being the most reliable [40].
Practical considerations, such as trajectory shape and class size (no less than 1%), were also
factored into model selection [39].

Thirdly, after determining the optimal number of latent classes, we estimated the
effects of the predictors (i.e., peer preference, unsociability, and shyness) on class mem-
bership using a multinomial logit model. One class was designated as the reference class,
and the log odds ratios of belonging to the other classes were compared to this reference,
allowing us to assess how each predictor distinguished class membership. Missing data
were handled using the full information maximum likelihood method in Mplus 7.2.

3. Results
3.1. Preliminary Analysis

Means, standard deviations, and correlation coefficients for gender, loneliness, peer
preference, unsociability, and shyness are shown in Table 1. We then conducted LGCM
analyses to assess the mean-level trajectory of loneliness, with results displayed in Table 2
indicating an acceptable model fit. The general trajectory of loneliness showed a decreasing
pattern over time. The significant variance in the intercept suggested that there was enough
variability to justify exploring interindividual differences in loneliness trajectories using
LCGA. Additionally, to determine whether there were any gender-based differences in
the overall trend of loneliness, we performed a linear regression analysis of the intercept
and slope of the loneliness trajectory on gender. The results showed that gender had no
statistically significant effect on the intercept or slope of the loneliness trajectory (B = −0.03,
0.02, p > 0.1, respectively), indicating that the average loneliness trajectories for boys and
girls were similar in this study.

Table 1. Correlation coefficients, means, and standard deviations of main study variables.

1 2 3 4 5 6 7

1. Gender 1
2. Loneliness G4 −0.00 1
3. Loneliness G5 −0.05 0.50 ** 1
4. Loneliness G6 0.02 0.43 ** 0.48 ** 1
5. Peer preference G4 0.09 ** −0.25 ** −0.22 ** −.022 ** 1
6. Unsociability G4 −0.04 0.18 ** 0.19 ** 0.19 ** −0.32 ** 1
7. Shyness G4 0.08 * 0.31 ** 0.22 ** 0.17 ** −0.03 0.05 1
Mean 1.50 2.13 1.98 1.89 0.02 −0.01 1.82
Standard deviations 0.50 0.66 0.66 0.67 1.51 0.98 0.37

Note: Gender, 1 = boys, 2 = girls; G, grade; * p < 0.05. ** p < 0.01.

Table 2. Model fit, means, and variances of intercept and slope in LGCM of loneliness.

Model Model Fit Mean Variance

χ2 (df ) p CFI RMSEA SRMR Intercept Slope Intercept Slope
LGCM 3.38 (11) 0.066 0.99 0.05 0.01 2.13 *** −0.12 *** 0.25 *** 0.03 +

Note: LGCM, latent growth curve model; + p < 0.1. *** p < 0.001.

129



Behav. Sci. 2024, 14, 1063

3.2. Unconditional LCGA of Loneliness

As shown in Table 3, we estimated models with one to four classes, and the three-
class model provided the best fit for the data. We selected the three-class model over the
two-class model because it had lower BIC, ABIC, and AIC values, and the additional class
represented a distinct group comprising 5.82% of the sample. The three-class model was
preferred over the four-class model since the latter included a trajectory with only 0.53%
of the sample, which reduced its practical usefulness. Furthermore, compared to the two-
and four-class models, the three-class model offered the best balance of interpretability,
model parsimony, and goodness-of-fit, as indicated by a significant and replicable BLRT
value [41].

Table 3. Results of different latent class growth analyses (LCGA) of loneliness.

Class BIC ABIC AIC Entropy LMR-LRT VLMR-LRT BLRT Class Probability

1 6192.285 6176.404 6167.118 N/A N/A N/A N/A 1
2 5640.996 5615.586 5600.728 0.747 <0.001 <0.001 <0.001 0.749/0.251
3 5529.961 5495.022 5474.593 0.732 0.010 0.008 <0.001 0.631/0.058/0.311
4 5502.984 5458.516 5432.515 0.762 0.004 0.003 <0.001 0.005/0.605/0.320/0.070

Note: N, 1134; BIC, Bayesian information criterion; ABIC, sample-size adjusted BIC; AIC, Akaike information
criterion; LMR-LRT, Lo–Mendell–Rubin likelihood ratio test; VLMR-LRT, Vuong–Lo–Mendell–Rubin likelihood
ratio test; BLRT, bootstrap likelihood ratio test; N/A, Not Available.

Three different trajectories of loneliness were illustrated, and the estimated means
of the corresponding trajectories were marked in Figure 1. These trajectories included
(1) a high increasing trajectory (intercept = 2.89, SE = 0.14, t = 21.03, p < 0.001; slope = 0.26,
SE = 0.12, t = 2.20, p = 0.03; 66 students, 5.82% of the sample): this trajectory began with
the highest level of loneliness in grade 4 and gradually increased throughout these three
years; (2) a moderate decreasing trajectory (intercept = 2.56, SE = 0.06, t = 41.96, p < 0.001;
slope = −0.17, SE = 0.04, t = −3.97, p < 0.001; 353 students, 31.13% of the sample): students
following this trajectory presented a moderate initial level of loneliness in grade 4 and expe-
rienced a decrease within this duration; and (3) a low decreasing trajectory (intercept = 1.81,
SE = 0.04, t = 46.14, p < 0.001; slope =−0.13, SE = 0.02, t = −6.47, p < 0.001; 715 students,
63.05% of the sample): students following this trajectory started with the lowest level of
loneliness in grade 4, continued to decrease, and maintained the lowest level throughout
the three-year span.
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3.3. Conditional LCGA with Covariates Predicting Class Membership

We added covariates (i.e., peer preference, unsociability, and shyness) to the opti-
mal model to examine potential differences among the three class memberships while
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controlling for gender. To obtain the coefficients of multinomial logistic regression for
the predictors on latent class, the high increasing (HI) subgroup was set as a reference
group (refer to Table 4). In comparison to the HI subgroup, early adolescents with higher
initial levels of peer preference had higher likelihoods (1.73 times) of being categorized into
the low decreasing (LD) subgroup, whereas those with higher initial unsociability were
less likely to be classified into either the moderate decreasing (MD) subgroup (odds ratio,
OR = 0.74) or LD subgroup (OR = 0.59). Additionally, early adolescents with higher initial
shyness were significantly less likely to fall into the LD subgroup (OR = 0.11).

Table 4. Multinomial logistic analyses of the relationships between loneliness trajectory class mem-
bership and covariates.

Covariate
Moderate Decreasing Low Decreasing Low Decreasing

vs. High Increasing vs. Moderate Decreasing

Est. S.E. OR Est. S.E. OR Est. S.E. OR

Gender 0.04 0.35 1.04 −0.02 0.33 0.98 −0.06 0.21 0.94
Peer Preference 0.11 0.12 1.11 0.55 *** 0.13 1.73 0.44 *** 0.08 1.55
Unsociability −0.30 * 0.12 0.74 −0.53 ** 0.16 0.59 −0.23 0.14 0.79

Shyness −0.32 0.50 0.73 −2.25 *** 0.48 0.11 −1.93 *** 0.30 0.15

Note: Est., estimate; S.E., standard error; OR, odds ratio. All values are unstandardized estimates. * p < 0.05.
** p < 0.01. *** p < 0.001.

Furthermore, when the MD subgroup was assigned as the reference group, early
adolescents with higher scores on initial peer preference had 1.55 times greater probabilities
of belonging to the LD subgroup. Relative to the MD subgroup, early adolescents who had
higher initial levels of shyness had a considerably lower probability of following the LD
subgroup (OR = 0.15).

4. Discussion

Chronic loneliness has numerous negative effects on children’s and adolescents’ phys-
ical and mental health [2,3]. However, there is limited long-term longitudinal research on
loneliness trajectories, particularly in non-Western contexts. Therefore, this study primarily
focused on examining different trajectories of loneliness and exploring how early peer
preference, unsociability, and shyness were related to these trajectories in a substantial
sample of Chinese early adolescents.

4.1. Distinct Trajectories of Loneliness

In this study, three distinct loneliness trajectory classes were identified: low decreasing,
moderate decreasing, and high increasing. These patterns are somewhat similar to those
found in previous research, which also demonstrated developmental heterogeneity in
loneliness during early adolescence [4,5,7].

Results revealed that most of the participants followed a low decreasing (63.05%) or
moderate decreasing (31.13%) trajectory of loneliness. These findings were partly in line
with previous studies that reported large ratios of low stable or moderate decreasing sub-
groups (37%, 23%, respectively; 49.1%, 10.7%, respectively; 81.5% in low stable subgroup)
in children and adolescents [4,5,8]. Notably, in this study, the low level of loneliness was
not stable but gradually decreased over the investigation period. Additionally, the two
decreasing trajectories began at different initial levels, which aligned with the mean-level
changes in loneliness over time. Peer groups play a critical role in providing children and
early adolescents with a sense of belonging and intimacy [10,16]. In the upper grades of
primary school, older children and early adolescents begin to place greater importance on
their acceptance by peers, along with their status and reputation within peer groups [16].
However, the formation and consolidation of peer groups is a gradual process. During
the initial stages of forming stable peer groups, individuals encounter various changes
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and uncertainties, which can increase their likelihood of experiencing loneliness [10]. As
the group structure gradually stabilizes, individuals begin to integrate into the group and
adapt to the social dynamics. As a result, their feelings of loneliness may decrease over
time [10].

Finally, a minority of individuals (5.82% of the sample) in this study were in the high
increasing subgroup. This result was in line with previous loneliness studies [4,5] and
might be associated with one’s social competence. If early adolescents consistently lack
a sense of belonging, they may experience chronic or increasing loneliness, putting them
at risk for a variety of problems, including emotional, social, psychological, and physical
issues [4–7].

4.2. Predictive Associations Between Peer Preference and Loneliness Trajectories

Peer preference promotes a high sense of popularity and prestige among peers [2,16],
which can act as a protective factor against loneliness in early adolescents. In line with the
previous study [4], the current research discovered that, generally, early adolescents getting
higher scores on initial peer preference were more inclined to belong to the low decreasing
subgroup compared to the other two subgroups. Early adolescents who initially displayed
high levels of peer preference were less likely to experience loneliness following a moderate
decreasing or high increasing trajectory. These findings suggest that, in Chinese culture,
early peer preference is a key predictor of loneliness trajectory class membership among
early adolescents. Being highly accepted and preferred by peers helps early adolescents
fulfill their need for belonging and desire for interpersonal attachments [12,22], which may
prevent or reduce loneliness over time.

4.3. Predictive Associations Between Social Withdrawal and Loneliness Trajectories

Consistent with the research on solitary activities and loneliness trajectories among
Western children and early adolescents [4], our findings revealed that Chinese early ado-
lescents with high initial levels of unsociability were more likely to belong to the high
increasing loneliness trajectory rather than the other two classes. This suggests that unsocia-
bility at an early developmental stage is a key predictor for the development of loneliness.
Children and adolescents who intentionally withdraw from their peer groups and spend
excessive time alone are likely to experience a lack of social connectedness and a diminished
sense of belonging [21]. However, within the context of Chinese culture, group orientation
and social connectedness are traditionally emphasized and continue to be highly valued in
recent years [25]. In fact, Chinese children are encouraged and supported by their mothers
to demonstrate social connectedness and attachment from a very young age [42]. Taken
together, it is not surprising that early adolescents’ initial unsociability may lead to high
and increasing levels of loneliness over time.

Additionally, our results revealed that early adolescents with higher initial shyness
were less likely to be classified into the low decreasing loneliness trajectory and more likely
to belong to the moderate decreasing or high increasing subgroups. These findings suggest
that early shyness is a significant predictor of loneliness trajectories. This aligns with recent
research showing a positive relationship between shyness and loneliness among Chinese
children and early adolescents [24]. Researchers also found that shyness can positively
predict loneliness one year later in Chinese children and early adolescents [28]. Shy early
adolescents often lack social skills due to their fear or wariness of challenging social
situations [41], and this can lead to the development of more negative self-perceptions. As
a result, they may experience increasing loneliness over time.

4.4. Limitations and Future Directions

It is important to acknowledge some limitations of this research. First, the study was
conducted with a sample of Chinese early adolescents, and given the specific historical and
cultural context, caution is necessary when extrapolating the findings to other societies.
Additionally, China exhibits significant regional differences in social, economic, and cultural
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development. Therefore, researchers should be cautious when generalizing the results to
other regions of China, including major urban centers or remote rural areas. Future studies
should consider cross-cultural comparisons (e.g., between Chinese and Western societies)
and cross-regional studies (e.g., urban vs. remote rural areas in China) to provide a broader
understanding of these issues.

Second, this research only revealed how peer preference and social withdrawal pre-
dicted loneliness trajectories. Given that previous studies have shown that parent–child
relationships [8,43], teacher–child relationships [8,44], and peer relationships, such as peer
victimization [45] and friendship quality [26], have impacts on loneliness, it would be in-
triguing to explore the relationships between these factors and loneliness in future research.
Additionally, intrapersonal and interpersonal factors may interact throughout develop-
ment, influencing loneliness trajectories [8,15]. Future researchers may find it particularly
interesting to investigate how these factors interplay in predicting the developmental
trajectories of loneliness over time.

Third, this study did not examine how changes in loneliness affect psychological
and physical health during early adolescence. Although previous research has suggested
that individuals on high stable or increasing loneliness trajectories tend to report more
socioemotional problems, such as depressive symptoms, anxiety, social skills deficits, and
suicidal ideation [7], these findings have yet to be explored in a non-Western context. Future
research could explore how these health indicators vary across different developmental
trajectories of loneliness, which may help us gain a deeper understanding of the impact of
loneliness on psychological and physical well-being.

Finally, one possible limitation of the present study is the potential conceptual overlap
among the measurement dimensions. Although the constructs of peer preference, unso-
ciability, and shyness were treated as distinct predictors of loneliness trajectories, these
dimensions may share some conceptual similarities, potentially influencing the interpre-
tation of our findings. Future research should consider using more refined measures or
conducting factor analyses to better distinguish these dimensions.

4.5. Strengths and Implications

The present study integrated person-centered and variable-centered analyses in a large
sample to identify distinct developmental trajectories of loneliness among early adolescents
in a Chinese cultural context. In addition to the overall decrease in loneliness over time,
the study revealed substantial heterogeneity in these trajectories. Three developmental
trajectory classes were identified, and they were significantly predicted by peer preference,
unsociability, and shyness in different ways. These findings underscore the importance of
applying a combination of variable-centered and person-centered approaches to study the
development of loneliness.

Moreover, the current study has important implications for designing effective preven-
tion and intervention strategies for early adolescents vulnerable to chronic or increasing
loneliness. First, researchers and educators should place greater emphasis on identifying
the high increasing loneliness subgroup and encourage their participation in interventions
that address not only loneliness but also other aspects of psychosocial maladjustment. Such
interventions can have broad benefits, as highlighted in meta-analyses of loneliness inter-
ventions [46]. Second, implementing social skills training programs for early adolescents
with low peer preference and/or high social withdrawal may reduce the likelihood of them
following a high increasing loneliness trajectory. Third, schools and teachers should create
an inclusive classroom climate and culture to promote peer interaction that meets students’
need for relatedness [47]. Meanwhile, incorporating evidence-based social and emotional
learning (SEL) programs into standard educational curricula may significantly improve
students’ social and emotional skills, attitudes, and behaviors, which would be helpful for
reducing social difficulties and loneliness among early adolescents [48].
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Abstract: During the COVID-19 pandemic, many countries and regions experienced a surge in online
learning, but the public complained about and questioned its effectiveness. One of the most important
reasons for this was the inadequate metacognitive abilities of adolescents. Studies in learning sciences
have identified various inefficient learning behaviors among students in online learning, including
help abuse, help avoidance, and wheel spinning; all closely related to metacognition. Despite concerns
about ecological validity, researchers in psychology have proposed the agenda-based regulation
framework, the COPES model, and MAPS model, which may help explain the inefficient learning
behaviors among adolescents in online learning. Future studies should aim to verify these theoretical
frameworks within the context of online learning and elucidate the causes of inefficient learning
behaviors; the design and optimization of online learning systems should be informed by theories in
cognitive psychology.

Keywords: online learning; inefficient learning behaviors; metacognition; adolescents

1. Introduction

During the COVID-19 pandemic, many countries and regions experienced a surge in
online learning. However, some parents, teachers, and students complained about and
questioned the effectiveness of online learning [1]. The inadequate self-learning abilities of
children and adolescents were identified as one of the crucial reasons for the suboptimal
outcomes in online learning [2]. Represented by Flavell, the cognitive constructivist believes
that self-learning is essentially metacognitive monitoring of learning, where students
actively adjust learning strategies and effort based on their own learning abilities and the
requirements of the learning task [3]. Unfortunately, children and adolescents often exhibit
poor metacognitive abilities and are unable to effectively monitor and regulate their own
learning behaviors, especially at a younger age, leading to ineffective learning behaviors.
For example, children tend to be overly optimistic about their performance, displaying
the overconfidence effect by overestimating their performance and placing themselves
above others [4,5]. Such misjudgments lead learners to believe they have mastered the
content, discouraging reflection after making mistakes and limiting seeking help from
external sources. These ineffective learning behaviors have a severe negative impact on the
effectiveness of online learning for youngsters, and metacognition is closely linked to this
issue. Therefore, it is necessary to explore the manifestation and underlying mechanisms of
ineffective learning behaviors in online learning from a metacognitive perspective, aiming
to enhance students’ self-learning abilities, improve the quality of online learning, and
transform students into expert learners.
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In the field of learning science, psychologists excel in using true experiments to explore
internal mechanisms, while researchers in computer science often use educational big data
for machine learning modeling studies. Although different perspectives enrich the study
of ineffective learning behaviors, the difficulty of dialogue between these fields has become
increasingly apparent, resulting in a trend where the trees are seen but the forest is not.
For instance, research on intelligent tutoring systems (ITS) often lags behind in its use of
fundamental psychological theories compared to applied research. On one hand, ITS is
highly practical, with data models focusing solely on predictive accuracy, while neglecting
interpretability [6]. On the other hand, the urgent need for teaching drives researchers to
propose numerous intervention strategies, mostly based on past teaching experience or
system design experience, lacking theoretical guidance [7]. Therefore, this narrative review
comprehensively discusses ineffective learning behaviors among adolescents and their psy-
chological mechanisms in online learning environments from a metacognitive perspective,
exploring the limitations of existing research and suggesting future research directions to
address the current state of fundamental theory lagging behind applied research.

2. Ineffective Learning Behaviors among Adolescents in Online Learning

The behaviorist psychologist Skinner pioneered teaching machines in the 1950s [8].
Subsequently, digital learning environments gradually emerged, but early digital environ-
ments simply digitized instructional content, leaving learners passively receiving knowl-
edge [8]. Intelligent learning environments are transformative products for digital ed-
ucation, with ITS being one of the most widely used intelligent learning environments,
representing the application of artificial intelligence in education. ITS simulates one-on-one
cognitive apprenticeship teaching by human teachers through a human–computer interac-
tion interface [9]. Today, ITS is widely applied in various fields of teaching, such as medical
education, mathematics, computer science, and reading and writing [10]. Its basic mode
involves students inputting specified objects on the interactive interface, and the system’s
teaching agent guides students step by step. For example, when solving an equation, the
system provides an electronic canvas for learners to detail the calculation steps, known as
substeps. The system guides students step by step in writing substeps to solve the equation
through various human–computer interaction interfaces. In recent years, researchers have
found various ineffective learning behaviors among children and adolescents in such sys-
tems, with the most typical being help avoidance, help abuse, wheel spinning, and gaming
the system. While these behaviors may be related to metacognition [11,12], the lack of a
systematic review weakens the theoretical foundation of educational data mining research.

2.1. Help Avoidance and Help Abuse

In ITS, each item/step is accompanied by hints or scaffolding of different granularity,
which students can view at any time. The presentation order of hints goes from abstract to
concrete, culminating in the final answer, aiming to facilitate students’ thinking and deepen
learning. For example, in a problem like “What is the slope of the line graphed above?”, if
the student answer incorrectly, the problem will be divided into a set of scaffolding items,
which would ask students to complete each step required to solve the original problem.
Substep1: “Slope is a number that measures the steepness of a straight line. We measure
slope by picking 2 points and dividing the change along the y-axis by the change along the
x-axis. What is the change along the y-axis for this line from point A to point B?”. Substep2:
“What is the change in x for this line from point A to point B?”. If substep2 was answered
correctly, “Good, Remember, the slope is the change in y divided the change in x. What is
the slope for this line?” [13]. Despite providing carefully designed hints and scaffolding,
students often fail to use them effectively [14]. They either ignore the hints or frequently
click them to quickly obtain the final answer [15]. In fact, the students who need help the
most are often the least willing to seek assistance. Therefore, examining students’ help-
seeking behavior is crucial, as it may reflect their metacognitive level and help understand
their academic failures, providing insights for optimizing and improving ITS.
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In the practice and research into ITS, the two most common types of help-seeking
deviations are help avoidance and help abuse. Help avoidance occurs when learners
purposefully refrain from seeking assistance or support from the available resources, such
as hints, explanations, or feedback provided by the educational system. Help abuse, on the
other hand, involves an excessive reliance on or misuse of the available help features within
the educational system [16,17]. Aleven et al. found that 36% of adolescent students showed
help abuse and 19% exhibited help avoidance [16]. These help-seeking deviations were
significantly negatively correlated with learning performance. For example, help avoidance
was significantly negatively correlated with students’ transfer learning scores. Previous
studies used Bayesian knowledge tracing algorithms to calculate learners’ probabilities of
mastering a certain skill, where Kai et al. considered students as not having mastered a skill
if the probability was below 0.6, marking students who did not seek help as having help
avoidance [18]. Specifically, help avoidance manifested in two points: first, learners did not
master the skill but did not click hints; second, students only had a slight understanding of
the skill but did not consult the system’s glossary. Help abuse typically involved students
who had not mastered a skill but continuously clicked hints or consulted the glossary, even
when they had completely mastered the skill. Overall, more than 70% of ITS users in Aleven
et al.’s study exhibited help-seeking deviations [16], indicating an urgent need to improve
students’ metacognitive levels. Furthermore, these help-seeking deviations to some extent
explained why online education is challenging. It places high demands on students’
metacognition and self-control, which many children and adolescents cannot meet.

2.2. Wheel Spinning

Persistence and self-control in learning are often significantly positively correlated with
academic performance [18,19]. However, not all persistence is effective, and meaningless
persistence may hinder learning and even lead to learned helplessness [18]. Beck and Gong
first identified a type of meaningless persistence behavior among adolescent students in
online learning, which they termed “wheel-spinning” [20]. It refers to learners spending a
considerable amount of time on a learning topic without mastering it, neither reflecting nor
seeking help, and persistently answering without reconsideration.

It is noteworthy that the definition of wheel-spinning varies among different learning
systems, due to design differences. For instance, Matsuda et al. defined it as attempting a
task more than five times without achieving mastery and without seeking help from the
system. A machine learning model of wheel-spinning had a recall rate of 79%, but a preci-
sion of only 25% [21]. Flores and Rodrigo identified wheel-spinning as attempting a task
more than five times without mastery and making four or more consecutive errors [16–23].
Similarly, ASSISTments considers answering three consecutive items correctly on the same
skill as mastery [18], while Cognitive Tutor relies on Bayesian knowledge tracing to calcu-
late the probability of learners mastering a specific skill, considering probabilities equal to
or greater than 95% as mastery.

In summary, learners’ persistence in the learning process is meaningful, but there is
a risk that this may transform into wheel-spinning and harming learning [24]. Therefore,
a learning system capable of automatically distinguishing meaningful persistence from
meaningless persistence behaviors (i.e., wheel-spinning) would be beneficial for providing
timely feedback and conducting real-time interventions. Previous studies have attempted
to differentiate between these types of persistence behaviors based on students’ actions and
cognitive levels, such as students’ actions in the system or the number of practice attempts,
as well as students’ mastery of knowledge points [18,25]. We argue that considering stu-
dents’ metacognition is crucial, as it could potentially enhance the predictive effectiveness
of machine learning models. Students’ decision to persist is often based on their metacogni-
tive monitoring of their own knowledge mastery, i.e., metacognitive monitoring. Ineffective
persistence by students may result from biased metacognitive monitoring, where students
erroneously believe they can master the learning content without seeking external help.
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2.3. Gaming the System

Gaming the system is defined as students leveraging the features and rules of online
learning platforms to achieve success in a learning task without thoroughly contemplating
the learning content [26]. For instance, students may engage in activities such as “flooding”
the discussion forum, guessing correct answers to obtain higher scores, or intentionally
quickly making errors [26–28]. These behaviors are prevalent among children and adoles-
cence in online learning environments. Baker et al. suggested that gaming the system is
related to learners’ self-regulated learning and metacognition [12]. Research indicates that
students selectively engage in gaming behaviors; for example, some may avoid specific
steps in a task, while others target areas where their mastery is weaker, and some may
focus on well-mastered content [29]. Thus, gaming the system involves learners making
behavioral decisions through cognitive monitoring.

Baker et al. categorized gaming the system into “Harmful gaming” and “Non-harmful
gaming”. Non-harmful gaming behaviors primarily refer to students employing gaming
behaviors in familiar and time-consuming problem-solving steps, allocating a significant
amount of time to what they genuinely need to learn [12]. Alternatively, students may
rapidly click hints to view answers and then engage in self-explanation or reflection [30].
However, both types of gaming behaviors are significantly correlated with poorer academic
performance [12]. The present study tends to view gaming the system as an ineffective
learning behavior resulting from learners’ cognitive monitoring bias. It is noteworthy
that gaming the system is associated with emotional states and motivation; it may be
perceived by students as a self-regulatory behavior to escape learning, especially when
they experience boredom, confusion, or frustration [31].

3. Psychological Mechanisms of Ineffective Learning Behaviors in Online Learning

The various ineffective learning behaviors among children and adolescents mentioned
earlier are closely related to metacognition, self-regulation, and self-control. Therefore, it is
essential to review relevant theoretical models to explain the psychological mechanisms
of ineffective learning behaviors. This paper focuses on Dunlosky et al.‘s agenda-based
regulation (ABR) framework [32], Winne and Hadwin’s COPES theory [24,33], and Frazier
et al.‘s MAPS model [34]. The reason for selecting these theories is that metacognitive
monitoring plays a crucial role among these theories, with metacognitive monitoring be-
ing the core content of the ABR framework and COPES theory, while the MAPS theory
emphasizes the control of metacognition by agency. In addition, they tend to focus more
on a micro-level analysis compared to other concepts and theories, such the self-directed
learning and community of inquiry framework. This is particularly evident given that the
inefficient learning behaviors discussed in this paper are all examined through microana-
lytic measures of a temporal process (i.e., event measures), meaning that the analysis of
these behaviors relies entirely on detailed log data from online learning systems. These
theories can effectively guide future research in discovering factors contributing to the
decline in students’ self-regulated learning performance and providing timely suggestions
for improvement.

3.1. ABR Framework and Its Precursor Models

Before the ABR framework, Dunlosky and colleagues proposed several theoretical
models for revealing the metacognitive mechanisms of learning time allocation. These pre-
cursor models laid the foundation for the ABR framework. They included the discrepancy-
reduction model [35], the hierarchical model of self-regulated study [36], and the hypothesis
of a region of proximal learning [37]. The discrepancy-reduction model focuses on the
gap between the target state and the current state, leading learners to choose difficult
items to narrow this gap [35,38]. The hierarchical model of self-regulated study constructs
higher-level plans based on the target state and the current state, to optimize learning
plans [36]. This model explains why learners may allocate less time to difficult items, where
time-pressed learning groups tend to focus on simple items, while time-unconstrained
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groups lean towards difficult items [36]. However, these models still do not address the core
issue of “dynamic learning processes”. Morehead et al. and Li et al. suggested that learners
prioritize learning content they have not encountered or have not mastered [39,40]. This
supports Metcalfe’s hypothesis of a region of proximal learning, where learners allocate
time to unfamiliar and easily mastered items first, gradually increasing difficulty [37]. For
example, experts allocate more time to difficult items than novices, and as proficiency
deepens, the learner’s region of proximal learning gradually increases to a higher level.
This indicates a close relationship between domain knowledge and the individual’s region
of proximal learning, affecting learners’ time allocation, and reflects the dynamic changes in
the learning process. Although research has closely related the region of proximal learning
to domain knowledge, common measurement methods like self-reporting are inadequate
for gauging changes in the region of proximal learning, making operationalization chal-
lenging. Additionally, while this hypothesis emphasizes the dynamic changes in learning,
it does not specify the mechanisms of these changes or the impact of learner traits and
external factors, etc., on the learning process.

Therefore, researchers proposed the agenda-based regulation (ABR) theoretical frame-
work (Figure 1). The ABR model suggests that learners construct learning agendas/plans
based on various factors such as their characteristics and the nature of the task, to maximize
learning goals [32]. Similarly to information processing, task-relevant internal and exter-
nal stimuli activate long-term memory representations, then enter the working memory,
triggering the learner’s attention to similar stimuli. The central executive system monitors
and maintains attention focus, while inhibiting the influence of other irrelevant stimuli.
If inhibition fails, learners will be dominated by habitual responses, making it difficult to
complete the learning task.
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According to the ABR framework, two main causes can lead to ineffective learning
behaviors in online learning: (1) learners struggle to construct appropriate learning agendas
or plans, and (2) the central executive system struggles to inhibit irrelevant stimuli. The
ABR framework suggests that learners are influenced by various factors, such as their
characteristics and the nature of the task, when constructing learning plans, but it does not
specify how the construction of learning plans is influenced. Thus, our focus is primarily
on the relationship between ineffective learning behaviors and the central executive system,
such as monitoring bias, cognitive load, attention deficits, etc. For instance, help avoidance
and wheel-spinning may be related to cognitive load; when learners’ cognitive resources are
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entirely focused on challenging tasks, they may lack additional cognitive resources to make
help-seeking decisions [17]. Additionally, research has found that conspicuous system
interface layouts (such as help-seeking signs) can make learners aware that they can seek
help [17,41]. In this process, a conspicuous help-seeking sign serves as a perceptual cue,
preventing learners from being influenced by habitual responses (such as help avoidance).
However, the impact of perceptual cues on metacognitive monitoring is not always effective;
one study found that learners tend to use perceptual cues that do not affect learning
outcomes to monitor metacognitive processes, resulting in metacognitive errors [42]. We
speculate that perceptual cues with low relevance to help seeking or learning outcomes
may affect metacognitive monitoring processes, thereby promoting habitual responses
(such as help avoidance).

Most of the precursor models of ABR framework focused on two aspects: item diffi-
culty and time allocation, viewing the learning process as a static state, and considering
the influence of other factors and dynamic changes in the learning process less. The ABR
framework not only provides a possible explanation for ineffective learning behaviors, but
also overcomes the limitations of task difficulty. It can more comprehensively consider
other factors. Of course, the ABR framework also has its limitations, such as when the
cognitive load or memory capacity is limited in the ABR framework, the mechanism of
the central executive system will be affected accordingly, as well as how effectively it can
inhibit irrelevant stimuli. Additionally, the factors that trigger habitual responses are not
sufficiently explained, making interventions challenging.

3.2. COPES Model

Winne and Hadwin proposed that learning occurs in four fundamental stages: task
definition, goal setting and planning, studying tactics, and adaptation [33]. Each stage is
influenced by both cognitive and metacognitive factors. They categorized factors interacting
with these stages into five aspects: condition, operation, product, evaluation, and standard,
collectively referred to as the COPES theoretical model (Figure 2). When learners receive
task stimuli, they engage in cognitive operations (SMART processes) based on task-related
conditions (internal conditions such as domain knowledge, learning strategies, motivation,
and external conditions) and perceived environmental features. The cognitive operations
involve forming definitions and standards for tasks, developing goals and plans based
on declarative knowledge, and selecting appropriate learning strategies [43]. The content
relevant to goals and the results of metacognitive evaluation generated throughout the
cognitive process are collectively referred to as products.

Monitoring is one of the decisive conditions for self-regulated learning [44,45], and
the COPES theory is no exception. Winne mentioned two dominant relationships in
metacognitive evaluation: control and monitoring, and two hierarchical levels: meta-level
and object-level [46]. For learners, the cognitive operations in the early stages of learning
are exploratory, and with the accumulation of practical experience, the cognitive operation
process becomes faster, gradually forming an automated cognitive pattern. If metacognitive
monitoring detects differences between meta-level and object-level, metacognition will
search for an effective cognitive form to modify the cognitive operations at the object level.

Taking wheel-spinning as an example, it can be considered an ineffective self-regulation
behavior, and one of its underlying mechanisms may be a lack of metacognitive knowledge,
making it difficult for learners to find effective cognitive patterns. They may produce
results based on past experiences that cannot meet current learning requirements. For
instance, compared to mixed training, learners in non-mixed training and control groups
find it more difficult to transfer knowledge, and their metacognitive strategy levels are
relatively lower [47,48]. This suggests that a lack of metacognitive knowledge may lead
individuals to ineffectively apply a past cognitive pattern in a new environment. Secondly,
Winne and Baker et al. found that, as the difficulty level of a task increases, learners’
metacognitive monitoring ability decreases [17,49]. This is likely because metacognitive
monitoring struggles to identify differences between meta-level and object-level, thus
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maintaining the original cognitive operation. Motivation may play a crucial role in this;
overly confident learners often have lower metacognitive monitoring levels [50].
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Winne believes that motivation and emotions are essential regulatory factors that can
influence the information of cognitive operations and metacognitive knowledge [43]. The
behavior of gaming the system is likely an external manifestation of changes in learners’
motivation. Engelschalk et al. argued that when learners face tasks that are too difficult or
too boring, they adjust their strategies for that specific task [51]. Additionally, Ocumpaugh
et al. mentioned that when learners experience negative emotions such as boredom and
frustration, they are likely to game the system [31]. This negative academic emotional
experience may also lead students to avoid seeking help. For example, performance-
oriented students may be reluctant to seek help when they do not understand the learning
content or materials, fearing that seeking help will trigger negative reactions to their
perceived abilities [52]. Help abuse can manifest in various ways (mastery vs. non-mastery),
requiring a case-by-case analysis. We believe it is essential to first determine the motivation
and goals of learners with help abuse, in order to further consider potential deviations in
their overall self-regulation process.

In summary, the ABR framework seems more like a cognitive processing process that
incorporates learner and task characteristics. Each step may cause cognitive overloads
and an uneven distribution of cognitive resources, but it does not specify the impact
of these cognitive-related factors on learning stages and behaviors. In comparison, the
COPES model is relatively more comprehensive. It specifically outlines how stages and
factors interact and creates possibilities for intervention. It may effectively explain the
ineffective learning behaviors of the current study. On the one hand, it details the roles of
self-regulated learning stages, cognition, and metacognition, helping us understand the
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learning process. On the other hand, it indicates the influence of motivation and academic
emotions on cognition, metacognition, and learning behavior, which have been extensively
discussed in the field of educational psychology.

3.3. MAPS Model

The MAPS model, proposed by Frazier et al., comprises three crucial aspects: possible
self, metacognition, and agency [34]. Similar to Markus and Nurius’s concept of possible
selves, the possible self in the MAPS model refers to the projection of the future—the
goals one hopes to accomplish and the outcomes that one is concerned about [53]. These
reflect the difference between the current self and the future self. This self-difference is a
crucial motivation or resource for self-regulation and behavioral change. However, it does
not inherently lead to behavioral change, but requires the implementation of intention to
activate metacognition. Metacognition consists of metacognitive monitoring, metacognitive
knowledge, metacognitive control, and metacognitive experience, where metacognitive con-
trol guides individual behavior, allowing individuals to adopt appropriate metacognitive
strategies to achieve behavior control, all under the umbrella of metacognitive monitoring.
Frazier et al. described these thought processes, motivations, and behaviors as a sense
of agency, which receives internal perceptions of metacognitive monitoring for process
attribution, outcome feedback, and attribution, thereby adjusting metacognition, behavior,
and feeding back to the self-concept [34].

There may be two aspects of the MAPS model that lead to the failure of goal-directed
behavior. One is related to metacognition, such as execution defects and the irrationality of
metacognitive strategies [54,55]. For example, students who wheel-spin might maintain a
behavior of unproductive persistence, due to the use of irrational metacognitive strategies.
Despite the agency receiving and providing relevant information to the self-concept, the
behavioral change may fail due to execution defects. Gaming the system is more related to
motivation, and one possible reason for gaming is that students do not have the implemen-
tation intention to narrow their self-difference, resulting in non-activation of metacognition.
The other aspect is related to agency, including agency perception and cognitive bias [56].
Gaming the system may also be a way for learners to sacrifice knowledge mastery for a
sense of control over the learning task. For instance, the study by Bucknoff and Metcalfe
indicated that participants were willing to trade less reward for more control [57]. Help
avoidance and help abuse may be a result of students perceiving their agency as lower or
higher than reality, leading to ineffective learning behaviors. However, this point deviates
slightly from the MAPS theory; Frazier et al. believed that even if individuals overestimate
their actual control level, it can still promote effective self-regulation [34].

In conclusion, the difference between the MAPS theory and the ABR framework and
COPES theory lies in their emphasis on metacognition. The MAPS theory suggests that
self-regulation does not revolve around metacognition but unfolds as regulatory activities
based on self-concept and self-control, where individual behavioral performance stems
from the possible self. The challenge lies in the macroscopic nature of the self-concept. It
is unclear which experiences that learners gain during each self-regulation activity can
update the possible self-state and how this state is manifested. Additionally, the MAPS
model cannot focus on each self-regulation activity in every task process. It is challenging to
determine when learners successfully update the self-state during self-regulation activities,
and whether the updated self-difference prompts self-regulation to approach or move away
from the current task. If learners do not update the self-state, does this mean that this self-
regulation activity has failed? After failure, what coping strategies should learners adopt?

4. Limitations and Prospects

In summary, researchers have identified various ineffective learning behaviors among
children and adolescents in online learning environments, such as help avoidance, help
abuse, wheel-spinning, and gaming the system. These ineffective learning behaviors not
only occur frequently but also show a moderate and significant negative correlation with
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students’ transfer learning, future learning readiness, and reduced test scores [17,58]. It
is evident that students engaging in online learning face significant challenges in their
metacognition, which we consider a crucial factor leading to the poor effectiveness of
online learning.

Although previous studies have suggested a close connection between ineffective
learning behaviors and metacognitive monitoring/regulation [12], there has been little
research delving into the underlying psychological mechanisms. Moreover, online learning
platforms have demonstrated its effectiveness to improve students’ academic performance.
Exploring how to leverage these platforms to train learners’ metacognitive abilities is worth
further investigation. This review detailed influential theories of self-regulated learning,
explored the relationship between ineffective learning behaviors and metacognition, and
attempted to integrate theory and practice, providing theoretical support for modeling and
intervention studies. Several limitations also exist in this narrative review. Firstly, the inef-
fective learning behaviors reviewed herein primarily relied on empirical studies utilizing
microanalytic measures of temporal processes (i.e., event measures). In other words, the
analysis of these behaviors is entirely reliant on granular log data from online learning
systems, closely associated with self-regulated learning. Consequently, our review per-
spective leant towards the analysis of micro-behaviors, and the theories included are more
inclined towards process-oriented explanations. As a result, we may have overlooked a
macro-theoretical perspective, such as neglecting the theoretical viewpoints of self-directed
learning and the community of inquiry framework [59]. For example, the temporal and
spatial separation between teaching and learning in online learning environments may
lead to the absence of social presence and teaching presence, which could be one of the
causes of ineffective learning behaviors in online learning. This highlights the importance
for educators intentionally establishing social presence, teaching presence, and cognitive
presence in online learning. Secondly, due to the reliance on studies using granular log
data from online learning systems, there was limited attention given to Bloom’s higher-
order taxonomy. Empirical research in the field finds it challenging to model students’
higher-order abilities using granular log data. Thirdly, given that this study provides a
comprehensive discussion on ineffective learning behaviors with a relative broad scope,
it is worth noting that this research is only a narrative review. Consequently, there might
have been biases in the selection of literature, as the review lacked explicit inclusion and
exclusion criteria and rigorous evaluation methods typically found in systematic reviews
or meta-analysis.

Future studies should strengthen interdisciplinary research to consolidate and en-
rich cognitive psychology theories through educational data mining research, addressing
the shortcomings of the low ecological validity in cognitive psychology [60]. Conversely,
cognitive psychology experiments could compensate for the drawbacks of practicality
over theory in educational data mining research, particularly in cases where the design of
online learning platforms lacks support from cognitive psychology theories. The COPES
model holds the potential to explain the ineffective learning behaviors among children
and adolescents in online learning, but future research should investigate its applicability
in intelligent tutoring environments, utilizing real instructional materials, log data from
online platforms, and experimental techniques from cognitive psychology. Finally, re-
garding machine learning studies on ineffective learning behaviors, previous researchers
have mostly considered learners’ cognitive and behavioral features [58,61–63], relatively
neglecting metacognition, which may affect the predictive accuracy of machine learning
models. Future research could shift the focus of feature engineering onto metacognition,
combined with physiological indicators from psychology, such as EEG and eye-tracking,
aiming to enhance the model performance of ineffective learning behaviors and lay a solid
foundation for personalized interventions.
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