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ABSTRACT: Objectives: Adolescents’ aggression is widely studied, the underlying heterogeneity of aggression among
rural Chinese boarding students remains unexplored. This study investigates the latent profiles of Chinese rural
boarding junior high school students’ aggression and its correlations with moral disengagement and preference for
solitude. Methods: A cross-sectional survey was conducted from 04–22 April 2022, using a convenient sampling method
among 516 junior high school students from six Chinese rural boarding schools. The survey included the Aggression
Questionnaire, the Moral Disengagement Scale (MDS), and the Preference for Solitude Scale (PSS). Results: Participants
were divided into three latent profiles: low (36.0%), medium (50.9%), and high aggression levels (13.1%). Compared
with low aggression, students who felt left-behind (minors who stay in the rural areas while one or both parents
migrated to the urban areas for the work) accounted for a larger proportion in the medium aggression profile. The
higher the grade level and the lower the educational level of the students’ parents, the greater proportion of students
in the medium and high aggression profiles. Additionally, students with high moral disengagement and preference for
solitude showed a significant association with the medium aggression and high aggression profiles. Conclusions: The
results demonstrate the significant group heterogeneity of aggression groups in Chinese rural boarding junior high
school students. Targeted prevention and intervention measures can be carried out according to feeling left-behind,
grade level, parents’ education, and MDS and PSS scores.
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1 Introduction
Adolescent aggressive behavior is closely related to their physical and mental health [1]. In recent

years, the aggressive behavior of adolescents has increased, which has become a major concern of many
researchers [2]. Considering the Chinese educational system, junior high school students are generally refer
the grade 7 to 9, corresponding age range between 12 to 15 years [3]. Existing evidence suggests that for
adolescents with higher aggression, their physical and mental health, and interpersonal relationships are
relatively poor; higher aggression has also been shown to hinder the healthy development of adolescent
personality [4,5]. Across adolescent aggression research, rural boarding junior high school students’ aggres-
sion has become a popular focus [6]. This could be, in part, because adolescent rural boarding students
live in a closed school environment for a prolonged time and lack parental companionship and support, so
they are prone to psychological and behavioral problems [7–9]. For instance, previous research has shown
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that the mental health of non-boarding students was significantly better than that of boarding students,
after investigating the mental health status of 274 boarding junior high school students and 300 non-
boarding junior high school students [10]. A survey of 59 rural schools in five provinces in China also
compared the mental health status and behavioral performance of boarders and non-boarders, finding that
boarding students were worse than non-boarding students in both areas and more likely to show aggressive
behavior [11]. Another study focusing on the developmental problems of rural boarding students found that
rural boarding students showed higher aggression and impulsivity than non-boarding students [12]. The
literature has consistently demonstrated that aggression is a prominent issue occurring in rural boarding
student samples. It is essential to explore the contributing factors of aggression to ensure the healthy
development and well-being of rural boarding junior high school students.

Beyond cognitive and psychological factors, the behaviors of rural residential middle school students
are significantly influenced by certain demographic variables that are particular to their living context.
Recent studies have broadly pointed out two key factors: left-behind children and parental education, both
of which exert significant impacts on students’ psychology and behavior [13–15]. Left-behind children are
defined as children living in rural areas whose parents have migrated to the city center to make a living.
Because of being separated from their parents for a long time, left-behind children lack mental support and
supervision, often experiencing significant mental distress [16]. Existing studies have shown that, in contrast
to peers who live with their parents, left-behind children exhibit higher levels of impulsivity, aggression,
anxiety, low self-esteem, and social withdrawal [17–19]. Existing literature has demonstrated that children’s
aggressive behavior is highly influenced by parenting styles and parent-child attachment, which are indirectly
influenced by some significant demographic factors (i.e., parental academic levels, left-behind experience,
emotional and social development, etc.) [20,21]. Lower parental education levels and left-behind experiences
tend to have lower parent-child attachment and harsh parenting, disrupt emotional regulation, and multiply
the likelihood of aggressive behavior [22]. Often, these parental demographic factors do not directly impact
a child’s aggressive behavior; rather, it declines the emotional resilience to cope with the stress, which
subsequently affects the aggression.

Extensive empirical studies on aggression in rural boarding junior high school students have mostly
been divided into the dimensions and scores of the students on an aggression questionnaire, the variable-
centered approach that assumes that all the participants were homogeneous. The conclusions drawn from
these studies then reflect the overall average of the aggression levels in rural boarding junior high school
students but ignore individual differences [23–25]. This approach is not wrong; however, person-centered
approaches, such as latent profile analysis (LPA), would provide a more in-depth understanding of the
associations between the variables, considering individual differences. First, LPA emphasizes the “centrality”
of individuals to classify heterogeneous groups of variables by judging the underlying characteristics of
individuals [26,27]. Secondly, because LPA is based on the probability model to explore the heterogeneous
classification within the group, this classification effect is more objective than the traditional cluster
analysis [28]. Finally, LPA ensures that intra-class differences are minimized and inter-class differences
are maximized. Thus, it will provide researchers with more valuable information to provide more tar-
geted advice and recommendations for intervention strategies [29]. Therefore, using LPA to explore the
aggressive behavior of rural boarding junior high school students may help resolve the clarity in group
heterogeneity. Moreover, LPA is mostly grounded in person-environment interaction theories, which suggest
that behavioral outcomes (e.g., aggression) often result from an individual’s experience influenced by the
environment. In the context of this study, utilizing LPA can potentially demonstrate how different aggression
profiles emerge based on various influencing factors (e.g., moral disengagement, preference for solitude,
and socio-demographic characteristics, including left-behind experience and parental education). This



Int J Ment Health Promot. 2025;27(9) 1385

extends a comparatively more in-depth understanding of the underlying complex mechanisms of aggressive
behavior, which is hard to achieve through a variable-centered approach. Previous studies have identified
that demographic variables such as age, gender, and grade were the main factors affecting the aggression of
rural boarding junior high school students [8,30]. In addition, based on Bandura’s Social Learning Theory,
moral disengagement is also an important factor associated with individual aggression [24]. In the adolescent
literature, moral disengagement allows the individual to justify their aggressive behavior. Chinese rural
boarding junior high school students often have a unique living-away experience, leading them to emotional
negligence and subsequent higher levels of moral disengagement [31]. This left-behind demography is likely
to use moral disengagement as a coping mechanism for their emotional distress [32]. Furthermore, this
demography is also attributed to the preference for solitude, which can exacerbate aggressive behavior
by voluntary social exclusion and indispensable frustration. Studies show a positive association between
the level of individual moral disengagement and the level of aggression. However, most of the recent
research is heavily variable-centric; further investigation is required to comprehend how and to what extent
demographic variables and moral disengagement affect different types of aggressive behavior [25,26].

Students from Chinese rural boarding junior high schools offer a unique perspective to comprehend the
cultural norms surrounding by collectivism and social connection related to aggressive behavior. Existing
research has mainly analyzed the possible mechanisms of rural boarding junior high school students’
aggression through cognitive factors [9,17,22]. However, few studies have explored related factors from the
perspective of individual needs. According to needs theory, individuals have both the need to establish
contact with others and the need to be alone at all stages of development, and solitude is considered an
internal motivation [33]. Theoretically, there are two main forms of solitude: one is being alone for a long
time without interaction with the outside world, such as staying alone in a room; the other is being in a group
without interacting with others in that group [34]. Everyone has a preference for solitude to varying degrees,
which is generally referred to as a preference for solitude [35].

Existing literature has demonstrated that the preference for solitude is highly dependent on cultural
norms. For example, a preference for solitude is often closely associated with psychological, social, and
school maladjustment in those with an Eastern cultural background [36,37]. Conversely, in Western cultural
contexts, a preference for solitude appears to have no direct connection with maladjustment [30,38]. Chinese
culture emphasizes interpersonal relationships and collectivism more strongly. If an individual deliberately
avoids or withdraws from group interactions, it is often regarded as unsociable or problematic behavior.
In contrast to Western culture emphasizes individualism, and solitude is more widely accepted. Preference
for solitude also plays different roles in individual adaptability across different ages [39,40]. For instance, in
adults and the elderly, a preference for solitude is not generally linked to negative adaptation [38], whereas in
adolescents, it is often closely associated with maladjustment [40]. In view of the close relationship between
maladjustment and aggression [34,35], whether preference for solitude also affects the latent profiles of
aggression among rural boarding junior high school students in the Chinese cultural background need to be
further clarified and examined.

In sum, the present study aimed to conduct the LPA to classify rural boarding junior high school
students’ aggression. LPA was utilized due to its ability to demonstrate the latent subgroups within the sample
population, extending the comprehension of different aggression profiles that might be difficult to achieve
through conventional variable-centered approaches. Based on the needs theory [41], we explored gender,
grade level, and other demographic variables as well as moral disengagement and preference for solitude in
this sample’s aggression latent profiles.
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2 Methods

2.1 Participants
A total of 557 junior high school students were recruited from six rural boarding schools in three

provinces of China by convenience sampling from 04–22 April 2022. The study was conducted in accordance
with the Declaration of Helsinki and approved by the Institutional Review Board of Northwest Normal
University (ERB Number: 20220311, dated: 01 April 2022). The participants’ responses were collected using
a structured questionnaire. Before administering the questionnaire, we requested the head teachers of each
class to obtain consent and support from the guardians. We commenced the survey after the consent of the
guardians and the school authorities. Three staff members were responsible for organizing and coordinating
the questionnaires on-site. Responses from 516 participants were finally included after excluding incomplete
questionnaires (Male = 48.6%, Meanage = 13.28, standard deviation [SD] = 1.05), with an effective recovery
of 92.64%. For the classification purpose, parental education was categorized as middle school and below,
high school or technical secondary school, vocational/training college, and bachelor’s degree or above. In
this study, the parental education referred to the highest level of education attained by either father or
mother. Participants received stationery gifts (pens and writing pads) for participating in the survey. The
demographic information of the respondents is listed in Table 1.

Table 1: Socio-demographic characteristics of the participants

Variables Groups Frequency (%)

Gender Male 251 (48.64%)
Female 265 (51.36%)

Grade First grade 199 (38.57%)
Second grade 166 (32.17%)
Third grade 151 (29.26%)

Residence

Sichuan province Guangyuan city 82 (15.89%)
Dujiangyan city 85 (16.47%)

Gansu province Longnan city 101 (19.57%)
Linxia city 87 (16.86%)

Qinghai province Xining city 78 (15.11%)
Haidong city 83 (16.08%)

Homing frequency Go home one week apart 458 (88.76%)
Go home more than one week apart 58 (11.24%)

Left-behind experience No 188 (36.43%)
Yes 328 (63.57%)

The highest education level of parents

Middle school and below 283 (54.84%)

High school or technical secondary school 173 (33.53%)
Vocational/training college 47 (9.11%)
Bachelor degree or above 13 (2.52%)
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2.2 Measures
2.2.1 Chinese Version of Aggression Questionnaire (C-AQ)

The Chinese version of the Aggression Questionnaire was compiled by Buss and Perry [42] and revised
by Liu et al. [43]. There are 20 items in the questionnaire, including 4 dimensions: vicarious aggression,
physical aggression, anger, and hostility. Each item was scored on a 5-point Likert scale (1 =Very inconsistent
with 5 = Fit in well). A higher total score denotes a higher level of aggression. The internal consistency in the
present study was appropriate (Cronbach’s α = 0.89). Confirmatory factor analysis (CFA) was conducted on
the data from this present study, and the results indicated good structural validity: (χ2/df = 4.19, Comparative
Fit Index [CFI] = 0.94, Tucker-Lewis Index [TLI] = 0.93, Root Mean Square Error of Approximation
[RMSEA] = 0.05, Standardized Root Mean Square Residual [SRMR] = 0.04).

2.2.2 Chinese Version of Moral Disengagement Scale (C-MDS)
The Chinese version of the Moral Disengagement Scale was compiled by Bandura et al. [44] and

revised by Yang and Wang [45]. There are 32 items on the scale, including eight dimensions: moral
justification, euphemism labeling, favorable comparison, responsibility transfer, responsibility dispersion,
distorted results, dehumanization, and blame attribution. Each item was scored on a 5-point Likert scale
(1 = Strongly disagree to 5 = Strongly agree). A higher total score denotes a higher level of moral disen-
gagement. The internal consistency in the present study was appropriate (Cronbach’s α = 0.91). CFA was
conducted on the data from this present study, and the results indicated good structural validity: (χ2/df =
4.01, CFI = 0.94, TLI = 0.94, RMSEA = 0.04, SRMR = 0.04).

2.2.3 PQQUS Chinese Version of Preference for Solitude Scale (C-PSS)
The Chinese version of the Preference for Solitude Scale was compiled by Burger [46] and revised by

Chen et al. [47]. There are 11 items on the scale, including three dimensions: solitude need, solitude value,
and solitude preference. The scale is scored by the 2-point method. If subjects chose items related to solitude,
scored 1 point. A higher total score denotes a higher degree of preference for solitude. The internal consistency
in the present study was appropriate (Cronbach’s α = 0.88). CFA was conducted on the data from this present
study, and the results indicated good structural validity: (χ2/df = 4.27, CFI = 0.95, TLI = 0.94, RMSEA = 0.05,
SRMR = 0.04).

2.3 Statistical Analysis
First, the mean, SD, and correlation of aggression and its dimensions, moral disengagement, and

preference for solitude were obtained by SPSS 28.0 (IBM Corp., Armonk, NY, USA). Secondly, Mplus 8.10
(Muthén & Muthén, Los Angeles, CA, USA) was used to conduct LPA analysis on the aggressive classes of
rural boarding middle school students in China. In this study, the rural boarding junior high school students
were divided into one class for benchmark model analysis, and then gradually added classified data for
model fitting. The smaller AIC (Akaike Information Criterion), BIC (Bayesian Information Criterion), and
aBIC (adjusted Bayesian Information Criterion) values signify better model fitting. The higher the Entropy
value, the higher the classification accuracy. The values of LMRT (LoMendell-Rubin Likelihood Ratio Test)
and BLRT (Bootstrapped Likelihood Ratio Test) are significant, indicating that the model with k classes
is better than that with k-1 classes. Given the result structure of LPA, polychotomous logistic regression
was not performed, considering the challenges regarding model fitting with the result interpretation when
combining different aggression classes simultaneously. Instead, two separate models based on binary logistic
regression were used, one to compare the medium aggressive class with the lower, and another to compare
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the higher aggression to low aggression class, respectively. This allowed comparatively more in-depth
interpretations of the associations between socio-demographic variables with moral disengagement, and
preference for solitude for each aggression class separately. On this basis, using SPSS 28.0, multiple logistic
regression analysis was conducted with the results of potential profile analysis as the dependent variables,
and gender, grade, frequency of going home, left-behind experience, educational level of parents, moral
detachment and its various dimensions, and preference for solitude as independent variables. Among them,
the low-aggression type was used as the reference category.

3 Results

3.1 Common Methodological Deviations
Harman’s single-factor test was used to test the common method deviation. All items of Chinese rural

boarding junior high school students’ aggression, moral disengagement, and preference for solitude were
included in the factor analysis. The results showed that the variation explained by the first factor was 19.12%,
which was below the critical value of 40%. This indicates that there is no serious common methodology bias
in this study. The CFA results show that RMSEA = 0.152, CFI = 0.809, TLI = 0.778, SRMR = 0.060. Overall,
the model fit is poor, indicating that there is no significant common method bias.

3.2 Correlation Analysis of Aggressive Behavior, Moral Disengagement, and Preference for Solitude
Pearson correlation analysis shows that aggressive behaviors of Chinese rural boarding junior high

school students are significantly correlated with moral disengagement and its dimensions, as well as a
preference for solitude. The descriptive statistical results and correlation matrices of each variable are shown
in Table 2.

3.3 LPA Results of Chinese Rural Boarding Junior High School Students’ Aggression
Taking the initial model as the reference point, the number of classes is increased by one, in turn, to

carry out the LPA to determine the best-fitting data model. The fitting index of the LPA for classes 1–5 is
shown in Table 3. The results showed that the AIC, BIC, and aBIC of the model monotonically decrease with
the increase of classes, indicating that the more classes, the better, but there was no obvious inflection point to
suggest several classes. All classification accuracy indexes Entropy > 0.8, indicating that both accuracies are
acceptable. A transverse comparison of classes 2 to 5 showed that both LMRT and BLRT values are significant
in classes 2 and 3, but Entropy is larger when aggression is divided into 3 classes. After comprehensive
consideration of each index, 3 classes are selected as the classification of aggression in the sample of Chinese
rural boarding junior high school students. The AIC values for the three latent classes are shown in Fig. 1.

In addition, a one-way analysis of variance found that there was statistical significance in the total score
of aggressive behavior and the scores of each dimension of the 3 classes for Chinese rural boarding junior high
school students, F(3512) values were 13.44 (aggressive behavior), 18.03 (vicarious behavior), 4.28 (physical
aggression), 12.18 (anger), and 3.11 (hostility); η2

p were 0.73, 0.44, 0.58, 0.48, and 0.24, respectively.
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Table 3: Fitting index of LPA of aggression of Chinese rural boarding junior high school students (n = 516)

Classes AIC BIC aBIC Entropy LMRT( p) BLRT( p) nmin Classified probability
1-class
2-class 39,351.34 39,623.09 39,419.94 0.860 0.0121 <0.001 209 0.593/0.406
3-class 38,894.86 39,260.02 38,987.04 0.877 0.0176 <0.001 68 0.360/0.509/0.131
4-class 38,660.62 39,119.20 38,776.39 0.848 0.1091 <0.001 55 0.255/0.191/0.445/0.106
5-class 38,478.35 39,030.35 38,617.70 0.894 0.7594 <0.001 43 0.271/0.263/0.228/0.153/0.083

Note: AIC, Akaike Information Criterion; BIC, Baysian Information Criterion; aBIC, adjusted Baysian Informa-
tion Criterion; LMRT, LoMendell-Rubin Likelihood Ratio Test; BLRT, Bootstrapped Likelihood Ratio Test.

39351.34

38894.86

38660.62
38478.35

38000

38200

38400

38600

38800

39000

39200

39400

39600

2-class 3-class 4-class 5-class

AIC

Figure 1: AIC values for different class

Further, Bonferroni’s post-hoc comparison showed that the high aggression class for rural boarding
junior high school students scored the highest in the four dimensions of aggression, followed by the medium
aggression class, and then the lowest in the low aggression class. The differences among the 3 classes were
statistically significant; the results are shown in Table 4 and Fig. 2.

Table 4: Different types of Chinese rural boarding junior high school students in aggressive behavior and different
dimensions (M ± SD)

Classes Frequency (%) Number of
people

Aggressive
behavior

Vicarious
aggression

Physical
aggression

Anger Hostility

Low aggression 36.0 185 35.72 ± 6.06 8.62 ± 2.20 9.84 ± 2.67 8.37 ± 2.44 8.89 ± 3.08
Medium aggression 50.9 263 53.95 ± 6.44 12.91 ± 3.00 14.33 ± 3.05 13.05 ± 3.52 13.67 ± 2.95

High aggression 13.1 68 69.81 ± 10.01 15.85 ± 3.81 21.06 ± 3.68 17.81 ± 4.01 15.09 ± 3.44
F 13.44*** 18.03*** 4.28** 12.18*** 3.11**

η2
p 0.73 0.44 0.58 0.48 0.24

Post-hoc A1 < A2 < A3 A1 < A2 < A3 A1 < A2 < A3 A1 < A2 < A3 A1 < A2 < A3

Note: A1 = Low aggression, A2 =Medium aggression, A3 =High aggression; **p <0.01, ***p < 0.001.

3.4 Multiple Logistic Regression Analysis of Latent Classes of Aggression and Socio-Demographic
Characteristics, Moral Disengagement, and Preference for Solitude
The three classes of LPA results were used as dependent variables; socio-demographic characteristics,

moral disengagement, and preference for solitude were used as independent variables for logistic regression.
The odds ratio (OR) coefficient is obtained by comparing the category “low aggression” as the benchmark.
Logistic regression results are shown in Table 5. Compared with low aggression, Chinese rural boarding
junior high school students with left-behind experience accounted for a larger proportion of the medium
aggression class (β = 2.03, OR = 7.62). The higher the grade level, the greater the proportion of the sample in
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the medium (β = 1.43, OR = 4.19) and high aggression classes (β = 2.41, OR = 11.20). The lower the educational
level of the parents, the greater the proportion of the medium (β = −1.27, OR = 0.28) and high aggression
classes (β = −1.70, OR = 0.18). At the same time, students with high moral defense (β = 0.22/0.48, OR =
1.25/1.61) and preference for solitude (β = 0.90/1.61, OR = 2.46/5.00) are more likely to belong to medium
aggression and high aggression. Students with high responsibility transfer (β = 0.21, OR = 0.81), responsibility
dispersion (β = 0.29, OR = 1.34), and distorted results (β = 0.23, OR = 0.78) are more likely to be high
aggression.

Figure 2: Scores of three latent profiles of aggressive behavior in the four dimensions of aggression in rural boarding
junior school students

Table 5: Multiple logistic regression of related variables for different aggression classes

Variables Medium aggression High aggression

β OR 95% CI of OR p β OR 95% CI of OR p
Gender −0.27 0.75 [0.43, 1.33] 0.333 −0.07 0.93 [0.40, 2.12] 0.867
Grade 1.43 4.19 [2.80, 6.25] <0.001 2.41 11.20 [6.23, 20.14] <0.001

Homing frequency 0.42 1.52 [0.64, 3.59] 0.334 −0.35 0.70 [0.18, 2.64] 0.602
Left-behind
experience

2.03 7.62 [4.17, 13.90] <0.001 0.45 1.58 [0.67, 3.72] 0.295

The highest
education level of

parents

−1.27 0.28 [0.18, 0.43] <0.001 −1.70 0.18 [0.08, 0.37] <0.001

Moral defense 0.22 1.25 [1.11, 1.40] <0.001 0.48 1.61 [1.37, 1.90] <0.001
Euphemistic label 0.06 1.06 [0.90, 1.24] 0.432 0.15 1.17 [0.94, 1.44] 0.141

Favorable
comparison

0.01 0.98 [0.82, 1.17] 0.857 0.01 0.99 [0.79, 1.24] 0.968

Responsibility
transfer

0.05 0.94 [0.82, 1.08] 0.436 0.21 0.81 [0.66, 0.98] 0.038

Responsibility
dispersion

0.11 1.11 [0.99, 1.25] 0.067 0.29 1.34 [1.12, 1.60] 0.001

(Continued)
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Table 5 (continued)

Variables Medium aggression High aggression

β OR 95% CI of OR p β OR 95% CI of OR p
Distort the result 0.13 0.87 [0.75, 1.01] 0.074 0.23 0.78 [0.63, 0.97] 0.027
Blame attribution 0.02 1.02 [0.89, 1.16] 0.735 0.10 0.90 [0.73, 1.10] 0.324
Dehumanization 0.12 1.13 [0.98, 1.30] 0.081 0.21 1.24 [1.03, 1.49] 0.053

Preference for
solitude

0.90 2.46 [1.77, 3.41] <0.001 1.61 5.00 [3.06, 8.17] <0.001

Note: OR, odds ratio; CI, confidence interval. Taking the low-aggression class as a reference. Male = 0, Female = 1;
First grade = 0, Second grade = 1, Third grade = 2; Going home one week apart = 0, Going home more than one
week apart = 1; No left-behind experience = 0, with left-behind experience = 1; Parents’ highest education level middle
school or below = 0, high school or technical secondary school = 1, college = 2, Bachelor degree or above = 3.

4 Discussion
The current study used LPA to classify the types of aggression among rural boarding junior high

school students based on their scores on four dimensions: vicarious aggression, physical aggression, anger,
and hostility. The results showed that there was significant group heterogeneity in rural boarding junior
high school students’ aggression, which was divided into three main latent classes: low aggression (36.0%),
medium aggression (50.9%), and high aggression (13.1%). In terms of the distribution of each type, the
medium and high-aggression rural boarding junior high school students accounted for 64.0% of the
total study subjects, which was 1.8 times more than the low-aggression students, indicating that a higher
number of rural boarding junior high school students had some degree of aggression. Furthermore, a
two-by-two comparison of the three latent classes of aggression among rural boarding junior high school
students revealed that the scores on the four dimensions of aggression showed a descending pattern and
significant differences between any two types. High-aggression students had the highest mean scores for
both total and all dimensions of aggression and these students are prone to satisfy themselves by destroying
objects and threatening others, and are more likely to use force to protect themselves in conflict situations.
Consistent with the literature, high-aggression students have shown difficulty controlling their emotions
when they encounter frustration and are often caught up in feelings of jealousy [48]. The results suggest that
rural boarding schools should pay more attention to students’ aggression when conducting psychological
surveys and offer additional support to students identified with higher aggression levels through screening
results. When necessary, we should carry out intervention work aimed at their related problems, help them
reasonably control their negative emotions, increase the vent of these emotions, timely reduce negative
cognitions, and thus reduce their level of aggression [49,50].

Results from the multiple logistic regression analyses showed that demographic variables such as grade
level, left-behind experience, and parental education were valid predictors of aggression classification among
rural boarding junior high school students. The higher the grade level, the greater the likelihood of students
being classified into the medium or high aggression profiles, which is consistent with the findings of a
previous study [51]. This may be related to upper-grade students developing more mature perspective-
taking skills than lower-grade students, allowing them to identify others’ intent to harm and respond
aggressively [39]. That demonstrates, that research has also shown that seniors tend to face more academic
stress than juniors and prior research has shown that academic stress can positively predict aggression [40].
It is evident that the cumulative academic pressure for a higher grade can be the major contributing factor
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to emotional distress, resulting in a higher demonstration of aggressive behavior. Thus, the higher the grade
level of rural boarding junior high students, the more likely they are to have high aggression.

In addition, rural boarding junior high school students with a left-behind experience were more likely
to be in the medium (vs. low) aggression class, a result consistent with previous research showing that left-
behind students tend to exhibit more impulsive tendencies and aggressive behaviors than non-left-behind
students [52]. According to ecosystem theory, the development of an individual is not isolated but exists
in a series of interacting ecosystems, such as microsystems [53]. The family ecosystem is an important part
of the microsystem and is particularly important for the healthy development of individuals [54]. Rural
boarding junior high school students with left-behind experiences lack parent-child attachment and family
education more than ordinary students resulting in serious impairment of their family system. It is not
only detrimental to the construction of personality but also makes them lack the ability to handle emotions
and more prone to excessive actions causing aggressive behaviors when solving problems or encountering
conflicts [55,56]. In terms of parental education, rural boarding junior high school students with lower
parental education are more likely to have medium and high aggression. This may be because parental
education influences parenting style, with more educated parents tend to have a more positive approach,
understanding, and respecting their children [57]. Conversely, parents with lower education levels may
adopt a more negative parenting style, which is associated with higher aggression among rural boarding
junior high school students [58]. In conclusion, early parent-child attachment and good family education are
effective ways to prevent aggressive behavior problems among rural boarding junior high school students.
Collaborative efforts from schools, society, educators, and parents are crucial for creating and providing a
supportive developmental environment for rural boarding junior high students, in order to scientifically
prevent problematic behaviors.

In addition, the results of the multiple logistic regression analysis indicated that not all dimensions of
moral disengagement significantly associate with the aggression in rural boarding students. Specifically, only
the dimensions of moral defense, responsibility transfer, responsibility dispersion, and distortion of results
were found to have a significant impact on the potential level of aggression among rural boarding junior high
school students. Previous variable-centered studies have predominantly focused on the overall level of moral
disengagement in relation to aggression, showing that as the degree of moral disengagement increases, so
does the likelihood of aggressive behavior. This aligns with the theory of moral disengagement, which posits
that moral disengagement serves as a critical mechanism for alleviating psychological guilt and encourages
individuals to engage in more aggressive behaviors [52,53]. In contrast, this study examined each dimension
of moral disengagement and revealed that among rural boarding middle school students, the influence
of each dimension on their aggressiveness varied. These students primarily rationalized their unethical
behaviors and attributed responsibility for such actions to external factors or others. By diminishing
personal accountability and distorting the consequences of immoral behavior in group settings, they justified
aggressive actions that contravene their inherent moral standards, thereby increasing the probability of such
behaviors occurring. Other dimensions of moral disengagement did not significantly affect the likelihood
of aggressive behavior. This suggests that moral disengagement plays a pivotal role in intervening in the
aggressive behaviors of rural boarding junior high school students [54], but its effectiveness depends on
targeting specific dimensions such as moral defense, responsibility transfer, responsibility dispersion, and
distortion of results.

It is worth noting that the current study found that solitary preference also influenced the latent classes of
aggression among rural boarding junior high school students. Higher scores on solitary preference predicted
a greater likelihood of aggressive behavior. A large number of researchers focusing on social withdrawal have
argued that solitary behavior is a specific form of social withdrawal and can be classified as shyness [59,60].
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Generally speaking, the preference for solitude depends on the individual’s internal motivation [61], with shy
individuals having a tendency to avoid motivated internal conflict and often showing a strong willingness
to interact as well as interaction anxiety [62]. Yet, solitary preference individuals show a low tendency to
avoid motivation for interaction showing indifference to interpersonal interactions [63]. It follows that a
preference for solitude as an internal motive often reflects strong social withdrawal in individuals. It has
been found that social withdrawal positively predicts aggression in early adolescence [64], which to some
extent supports the finding that preference for solitude, as a subtype of social withdrawal, is associated with
the latent classes of aggression in this study. Chinese boarding students extend the existing literature with
culturally grounded norms. In contrast with the different Western cultures, where solitude is often perceived
as a normative or even healthy practice, Chinese culture strongly emphasizes social harmony. Because of this
collectivism, Chinese culture views adolescents who prefer solitude or withdraw from social norms as social
deviants or maladjusted individuals [65]. This leads to the common perception of their engagement in various
internalizing and externalizing risk behaviors, including aggression. This culture-specific norm implies the
significance of comprehending solitude behaviors through the lens of non-Western social dynamics [66]. The
present study allows for the exploration of unique participants from Chinese rural boarding schools, which
certainly extends the existing literature by highlighting the cultural norms and expectations connected with
the social determinants of behavior that can determine the psychological risk factors of aggressive behavior.

5 Limitations and Future Directions of the Study
This present study presents some limitations that need to be addressed. First, the convenient sampling

technique recruited a comparatively smaller number of students from 6 schools across 3 provinces of China,
which narrows down the generalizability of the results to the broader population of rural boarding junior
high school students in China. Second, the cross-sectional design of this study restricts the inference of
causal relationships between the study variables. Therefore, in future studies, longitudinal tracking should be
used to further explore the quasi-causal relationship between moral disengagement, preference for solitude,
and aggression among rural boarding junior high students. Third, our study only used self-assessments via
questionnaires to explore the explicit aggression of rural boarding junior high students, which may elicit with
response bias. Fourth, this study solely recruited participants from Chinese rural boarding junior high school
students, which may limit the generalizability for the excluded non-boarding students. Future research
should comprise the observations from teachers and peers to highlight findings of aggression measurements.
However, in view of the fact that implicit aggression is universally unconscious [67], future studies should
continue to explore the classification of implicit aggression and related factors of rural boarding junior high
school students. Furthermore, this study identified three aggressive profiles, and there is the possibility that
further classes exist among the participants. However, the observed profiles highlight that higher aggressive
behavior levels experience more negative outcomes. Additionally, integrating various other variables, includ-
ing emotional regulation, peer dynamics, teacher-student relations, and institutional environment, may
clarify the underlying mechanisms of aggressive behaviors among rural boarding students, with the inclusion
of both boarding and non-boarding students. Moreover, future research should incorporate physical and
mental health measures to explore the underlying mechanism of profile-based aggressive behavior to ensure
broader well-being, since this present study was limited to concluding in that direction.

6 Conclusions
The study reveals three latent classes of aggression in Chinese rural boarding junior high school

students, which are low, medium, and high aggression. Grade level, left-behind experience, and parents’
education level are the main socio-demographic characteristics that affect these latent classes. Moral
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disengagement and preference for solitude are also found to affect the latent classes. Chinese rural boarding
junior high school students who score higher on moral disengagement and preference for solitude tend to
be classified in the medium and high aggression classes. It is suggested that schools may reduce the level
of moral disengagement and preference for solitude by using corresponding intervention methods (school-
based socio-emotional learning, moral reasoning training, social and peer interaction skills, etc.), which
could manage the aggression problems among rural boarding junior high school students.
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