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This study investigates the characteristics of posttraumatic growth (PTG) and 

academic burnout among adolescents in an ethnic minority area in China during 

the COVID-19 pandemic, and examines the moderating role of core belief 

challenge on the association between PTG and academic burnout. This study 

surveyed 941 secondary school students in Wenchuan using the posttraumatic 

growth inventory, adolescent academic burnout inventory, core beliefs inventory, 

and a self-designed demographic questionnaire. The results showed that: (1) 

Five months after the COVID-19 outbreak in China, the level of PTG among 

adolescents in the Wenchuan area was high and its prevalence was 32.3%. Among 

them, the dimension of perceived changes in self was the highest, and the PTG 

level of junior high school students was higher than that of high school students. 

The academic burnout level of adolescents, particularly emotional exhaustion, 

was also high. The academic burnout level of the high school students was higher 

than that of junior high school students. (2) There was a significant negative 

correlation between PTG and academic burnout among adolescents. (3) Core 

belief challenge moderated the relationship between PTG and academic burnout. 

PTG had a significant negative predictive effect on adolescents’ academic 

burnout only when the core belief challenge was above a moderate level. These 

results showed the uniqueness of PTG and psychological behavioral problems of 

adolescents in ethnic minority areas during the COVID-19 pandemic. They also 

emphasized the key role of core belief challenge in the process of PTG in reducing 

adolescents’ academic burnout. Based on these results, recommendations are 

provided to alleviate academic burnout among adolescents in Wenchuan against 

the background of the COVID-19 pandemic. While providing full play to ethnic 

minority cultural characteristics to promote posttraumatic growth, guiding 

adolescents’ value reflection and cognitive reconstruction should be focused on.
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Introduction

The coronavirus disease (COVID-19) pandemic is a major public 
health emergency worldwide. Since its outbreak, individuals have 
experienced many problems such as the rapid transmission of the 
virus, suspension of school and work, interpersonal isolation, 
resource shortages, and economic crises, which seriously threatened 
their physical and mental health (Li et al., 2020; Dozois, 2021; Zheng 
et al., 2021). In China, the rapid and effective control measures of the 
Chinese government effectively controlled individuals’ objective 
exposure to the personal experience of loss and casualties in regions 
other than key pandemic areas, such as Wuhan; however, subjective 
trauma exposure remained relatively serious. Subjective trauma 
exposure refers to subjective fear, with indirect and alternative 
characteristics, and may lead to post-traumatic stress disorder 
(PTSD) and various psychological and behavioral problems (Zhang 
et  al., 2021). A systematic review of studies conducted in eight 
countries, including China, showed a high prevalence of psychological 
problems among the general population during the outbreak, 
including PTSD (7–53.8%), depression (4.6–48.3%), anxiety (6.33–
50.9%), and stress (8.1–81.9%) (Xiong et  al., 2020). As a stress-
susceptible population, adolescents have been significantly affected 
by the COVID-19 pandemic. In addition to the anxiety, fear, and 
stress caused by the pandemic itself, prolonged home isolation, online 
learning, and parent–child conflict further exacerbated the adaptation 
problems of adolescent groups (Guessoum et al., 2020; Wang C. et al., 
2020; Wang G. et al., 2020; Zhou et al., 2020; Li et al., 2021).

Literature review

Posttraumatic growth

While stressful events can lead to PTSD and various 
psychological and behavioral problems, it can also lead to positive 
individual growth. Conceptually, posttraumatic growth (PTG) refers 
to positive psychological changes experienced because of struggling 
with a highly challenging event or crisis (Tedeschi and Calhoun, 
1996). These positive changes involve diverse fields, including self-
change as perceived by individuals, interpersonal relations, and the 
philosophy of life (Tedeschi and Calhoun, 1996, 2004). Physical 
diseases, stress events, natural disasters, and seeing the vicarious 
trauma of others may trigger PTG in individuals. PTG levels are 
usually influenced by personality (Mattson et  al., 2018), social 
support (Yang et al., 2010) and coping strategies (Kesimci et al., 2005; 
Schroevers and Teo, 2008), among others. A meta-analysis of trauma 
subjects, including firefighters, cancer patients, earthquake survivors, 
and only child-lost parents, showed that the prevalence of PTG after 
trauma events was between 10% and 77.3% (Wu et al., 2019).

In the context of the COVID-19 pandemic, subjective/
objective trauma exposure may also trigger individual PTG. For 

example, individuals who experience isolation can learn to 
overcome adversity, improve themselves, and achieve self-
transcendence (Zhang et  al., 2020). Research has shown that 
during the COVID-19 pandemic, the prevalence of adolescent 
PTG was 27.9% among Greek adolescents (Ulset and Soest, 2022) 
and 22.0% in Hubei Province, a high-risk area in China (Zhen and 
Zhou, 2021). The incidence of PTG among adolescents in 
medium-risk areas such as Leshan City and Jianyang City in 
Sichuan Province was 20.6% (Jian et al., 2022). Overall, girls have 
significantly higher PTG levels than boys (Erman, 2021; Kristo, 
2021). There was significantly lower PTG levels in higher grades 
than lower grades (Zhen et al., 2022).

Academic burnout

Burnout is a state of physical and mental exhaustion caused 
by an individual’s failure to cope successfully with excessive 
demands of their external resources and energy (Freudenberger, 
1974). Academic burnout refers to students’ emotional exhaustion 
due to excessive learning needs, alienation, and indifference to 
learning, and their sense of worthlessness and low sense of 
achievement in school (Schaufeli et al., 2002). Academic burnout 
is the most significant manifestation of burnout among teenagers. 
The stimulus–response interaction model of stress shows that 
stressful events may lead to burnout (Carson, 2001). Studies on 
adolescents who experienced tornadoes (Yuan et al., 2018) and 
earthquakes (Zhou et al., 2017) have found that stress trauma can 
significantly predict academic burnout levels.

The COVID-19 pandemic has been widespread and long-
lasting. Its repeated uncertainty and closed environment leads to 
a mismatch between the needs and available resources of 
adolescents, making them prone to academic burnout 
(Salmela-Aro and Upadyaya, 2014). A study of college students in 
Shandong Province, China, showed that 39.29% of students had a 
high degree of academic burnout during the COVID-19 pandemic 
(Wang et al., 2021). Studies in Croatia, the United States, and 
Poland have also found varying degrees of academic burnout 
among students (Zis et al., 2021; Žuljević et al., 2021; Tomaszek 
and Muchacka-Cymerman, 2022). Overall, freshmen and 
graduates have higher levels of academic burnout (Gonzalez-
Ramirez et al., 2021). This is also significantly higher among high 
school students than junior high school students (Sunawan et al., 
2021). There are no significant gender differences (Li and Li, 
2015), although girls’ emotional exhaustion is approximately twice 
as high as that of boys (Aljadani et al., 2021).

Relationship between PTG and academic 
burnout

PTG has a positive effect on alleviating post-traumatic 
psychological and behavioral problems. Many studies have shown 
that PTG helps alleviate psychological problems, such as anxiety Abbreviations: PTG, posttraumatic growth.
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(Milam et al., 2005), depression (Vaughn et al., 2009), emotional 
distress (Ickovics et al., 2006), and burnout among social workers 
(Gibbons et al., 2011). However, existing research on adolescent 
academic burnout is rare and inconsistent. Researches on middle 
school students after the Yancheng tornado showed that PTG had 
a significant negative effect on academic burnout (Li Y., 2019; An 
et al., 2022). However, a study of 828 adolescents who experienced 
the Wenchuan earthquake found that PTG was not significantly 
related to academic burnout (Lin et  al., 2013). This finding 
suggests that there may be important moderating factors between 
PTG and academic burnout. For example, Ying et al. (2016) found 
that trait resilience moderates the relationship between them.

Based on theoretical analysis, this study believes that core 
belief challenge may play a significant role in the relationship 
between them. Core belief challenge refers to trauma events that 
challenge individuals’ prior core belief systems, forcing them to 
seriously examine each core belief (Janoff-Bulman, 2006). 
According to the affective-cognitive processing model (Joseph 
et al., 2012), PTG is an iterative process of growth through event 
cognition, evaluation mechanism, emotional state, and coping 
style. The broken assumptive worlds hypothesis (Janoff-Bulman, 
1989) highlights that cognitive imbalance after the challenge of 
core beliefs forces individuals to change their original cognitive 
style, re-evaluate traumatic situations, and think about their 
impact. This is more likely to lead to positive behavioral changes. 
Therefore, a higher core belief challenge may be an important 
condition for triggering cognitive reappraisal and value reflection, 
and translating the higher psychological function of individual 
PTG into action.

Social and cultural background of 
Wenchuan area in China

As a minority area in Southwest China, Wenchuan has a 
unique social and cultural background. First, as a mixed ethnic 
settlement of Tibetan, Qiang, and Han ethnic groups, the 
Wenchuan region integrates multicultural and religious beliefs. 
The local inhabitants are largely influenced by Tibetan Buddhism 
and traditional Qiang folk beliefs (Ran, 2011; Li, 2019b). Tibetan 
Buddhism emphasizes an open-minded view of life and death, 
optimism, conservatism, and gregariousness, to enable individuals 
to view traumatic events more peacefully (Lan, 2011). The 
mountain culture of the Qiang people and their awe of nature and 
obedience to fate can help individuals reduce their post-disaster 
denial and misfortune (Fan et al., 2009).

Second, during the COVID-19 pandemic, specific pandemic 
prevention and control measures were implemented in the 
Wenchuan region. Limited traffic and low population mobility are 
conducive to preventing and controlling local pandemic, reducing 
the risk of transmission. Thus, the public’s objective exposure to 
the pandemic was low. However, economic development in 
minority areas is relatively regressive and public health services 
are relatively weak (Fang, 2021). Furthermore, boarding students 

returned home after schools were suspended. Based on poor 
online learning conditions, adolescents perceived low support and 
security during the pandemic; thus, their subjective trauma 
exposure was relatively high. Based on this social and cultural 
background, adolescents in Wenchuan may have unique 
psychological and behavioral responses that differ from those in 
other regions.

The current study

It can be seen from the literature review that studies on the 
characteristics of adolescent PTG and academic burnout in the 
context of COVID-19 pandemic mainly focuses on mainstream 
cultural areas, and has not yet seen research on adolescents in 
ethnic areas. Furthermore, previous studies on the relationship 
between PTG and academic burnout have focused on natural 
disaster backgrounds such as earthquakes, tornado, and tsunamis, 
and the research results are inconsistent. Therefore, this study 
intends to focus on the following two aspects: (1) Taking 
adolescents in ethnic minority areas as participants, reveal the 
characteristics of PTG and academic burnout of adolescents in 
non-mainstream cultural areas with unique religious culture and 
social environment during the COVID-19 pandemic. (2) On the 
basis of theoretical analysis, explore the moderating role of core 
belief challenge, so as to reveal the relationship between PTG and 
academic burnout more accurately.

The specific research hypotheses are as follows:H1: During the 
COVID-19 pandemic, the level of PTG and academic burnout of 
adolescents in the Wenchuan area is high. There are significant 
ethnic, gender, and academic stage differences in PTG, and 
significant ethnic and academic stage differences in academic 
burnout.H2: During the COVID-19 pandemic, there is a 
significant negative correlation between PTG and academic 
burnout among adolescents in the Wenchuan area.H3: During the 
COVID-19 pandemic, core belief challenge moderates the 
relationship between PTG and academic burnout in adolescents.

Materials and methods

Participants

This study used a cluster sample of 982 adolescents from a 
secondary school in Wenchuan County, Sichuan Province, China. 
Questionnaires completed in too short a time were excluded. No 
participant was excluded because of mental health problems. A 
total of 941 valid questionnaires (effective rate: 95.82%) were 
included in the study. The participants included 326 males 
(34.64%) and 615 females (65.36%), with 238 junior high school 
students (25.29%), and 703 senior high school students (74.71%). 
Participants belonged to the following ethnic groups: 435 Qiang 
(46.23%), 356 Tibetan (37.83%), 110 Han (11.69%), and 40 were 
from other minorities (4.25%). The average age was 
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15.95 ± 1.95 years. The Chinese version of the questionnaire was 
used in this study, because the school curriculum is taught in 
Chinese and participants can read and write well in Chinese.

Instruments

Posttraumatic growth inventory
The Posttraumatic Growth Inventory developed by Tedeschi 

and Calhoun (1996) was revised by Zhou et  al. (2014). The 
condition provided in the guidelines was changed to “Since the 
outbreak of the COVID-19 pandemic.” The revised version has 
three subscales with 22 items: perceived changes in self, a changed 
sense of relationships with others, and a changed philosophy of 
life. Each item is scored on a 6-point scale ranging from 0 (no 
change) to 5 (a very high degree of change). An example of an 
item is “I would rather try to change things that need to change.” 
High total average scores indicated high PTG levels. The PTGI has 
been used among adolescents in the ethnic minority areas of 
China with good reliability and validity (Zhou et  al., 2015). 
Cronbach’s alpha was 0.97 in the current study.

Adolescent academic burnout inventory
The Adolescent Academic Burnout Inventory by Hu and Dai 

(2007) was used to measure academic burnout of adolescents 
during the COVID-19 pandemic. It has four subscales with 21 
items: emotional exhaustion, physical exhaustion, alienation 
between teachers and students, and academic inefficiency. Each 
item was rated on a 5-point Likert scale ranging from 1 (never) to 
5 (always). An example of an item is: “Learning makes me feel 
uncomfortable.” Higher total average scores indicate higher 
academic burnout. The inventory has been used among 
adolescents in the ethnic minority areas of China with good 
reliability and validity (Zhou et al., 2019). Cronbach’s alpha was 
0.90 in this study.

Core beliefs inventory
Challenges to core beliefs were measured using a modified 

version of the Core Beliefs Inventory (Zhou et al., 2014) developed 
by Cann et  al. (2010) and Zhou et  al. (2014). The condition 
provided in the guidelines was changed to “Since the outbreak of 
the COVID-19 pandemic.” There are nine items, each scored on a 
6-point scale ranging from 0 (not at all) to 5 (to a very high 
degree). A higher total average score indicated a greater degree of 
challenge to core beliefs. An example of an item is: “After this, 
I will think about my value as a person.” The inventory has been 
used among adolescents in the ethnic minority areas of China 
with good reliability and validity (Zhou et al., 2015). Cronbach’s 
alpha was 0.95 in the present study.

Self-made demographic questionnaire
A self-designed demographic questionnaire was used to 

collect participants’ demographic information, including age, sex, 
ethnicity, grade, and pandemic exposure.

Procedure

We collected online data for this study from April 29, 2020 to 
May 13, 2020, approximately five months after the outbreak of 
COVID-19 in China, and one and a half months before the final 
examinations of the spring semester. Due to pandemic prevention 
and control requirements, all schools were suspended for months 
and students attended classes online at home. School leaders, 
students, and parents provided informed consent. The mental 
health teacher used a push notification to instruct students to 
respond to the questionnaire online.

Data analysis

We used SPSS 26.0 to analyze the data. Variance analysis and 
independent samples t-tests were used to compare the differences 
between PTG and academic burnout among demographic 
variables, such as ethnicity, gender, and academic stage. 
We  conducted a repeated-measures analysis of variance to 
compare the differences between PTG and academic burnout 
across the various dimensions. A summary independent samples 
t-test was conducted to compare our findings with those of 
previous studies. Pearson’s correlation coefficient was used to 
calculate PTG, academic burnout, and core belief challenge. 
Hierarchical multiple regression was used to test the moderating 
effect of core belief challenge. If the results showed an obvious 
interaction effect, a simple effect analysis was conducted.

Results

Characteristics of PTG among 
adolescents in Wenchuan area

Table  1 shows the PTG results among adolescents 
in Wenchuan.

Average mean scores >3 on the PTGI indicate moderate levels 
of PTG (Tang, 2006; Xu and Liao, 2011). In this study, 32.3% of 
the adolescents reported moderate or high levels of 
PTG. Assuming a similar degree of harm in the COVID-19 
pandemic and using the same survey tools, the study of 2,090 
secondary school students in Leshan City and Jianyang City, 
Sichuan Province, was used as a reference (Tang et al., 2022). A 
summary independent samples t-test was conducted on the total 
average score and PTG standard deviation. The results showed 
that the PTG level of adolescents in Wenchuan was significantly 
higher than that of secondary school students in Leshan and 
Jianyang, Sichuan Province [t (3029) = −13.56, p < 0.001].

Single factor analysis of variance and independent samples 
t-tests were used to test the ethnic, gender, and academic stage 
differences in PTG. The results showed no significant differences 
in ethnicity [F (2, 898) = 2.97, p > 0.05] and gender [t (939) = 0.50, 
p > 0.05] in adolescents with PTG during the COVID-19 
pandemic. Furthermore, the PTG of junior high school students 
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was significantly higher than that of senior high school students 
[t (939) = 2.88, p < 0.01].

A repeated-measures analysis of variance was conducted to 
compare the three dimensions of the PTG. The results showed 
significant differences in the scores among the dimensions [F 
(1.64, 1880) = 1308.52, p < 0.001]. Post-hoc comparisons indicated 
that the dimension of perceived changes in self was significantly 
higher than in the other two dimensions (p < 0.05), and the 
changed sense of relationship with others was significantly higher 
than the changed philosophy of life (p < 0.001).

Characteristics of academic burnout 
among adolescents in Wenchuan area

Table 2 shows the results of adolescents’ academic burnout 
in Wenchuan.

Assuming a similar degree of harm during the COVID-19 
pandemic and using the same survey tools, a study of 936 junior 
middle school students in Quanzhou City, Fujian Province, was 
used as a reference (Li and Li, 2015). The total average score and 
standard deviation of academic burnout were employed to 
conduct a summary independent samples t-test. The results 
showed that the degree of academic burnout among adolescents 
in Wenchuan was significantly higher than those in Quanzhou, 
Fujian Province [t (1875) = 9.96, p < 0.001].

Single factor analysis of variance and independent samples 
t-tests were used to test the ethnic, gender, and academic stage 
differences in academic burnout. The results showed no significant 
differences in ethnicity [F (2, 898) = 2.59, p > 0.05] and gender 
[t (939) = 0.50, p > 0.05] on academic burnout among adolescents 
in the Wenchuan area during the COVID-19 pandemic. The 
academic burnout of junior high school students was significantly 
lower than that of high school students [t (939) = −8.00, p < 0.001].

A repeated-measures analysis of variance was conducted to 
compare the four dimensions of academic burnout. The results 
indicated significant differences in the scores among the 
dimensions [F (2.30, 2,820) = 2353.96, p < 0.001]. Post hoc 
comparisons showed that emotional exhaustion was significantly 
higher than the other three dimensions (p < 0.001), and academic 
inefficiency was significantly higher than physical exhaustion and 

alienation between teachers and students (p < 0.001). There was no 
significant difference in physical exhaustion and alienation 
between teachers and students (p > 0.05).

Relationship between PTG, academic 
burnout, and core belief challenge

Pearson’s correlation coefficients were calculated to examine 
the relationships between the main study variables (see Table 3). 
The categorical variable “academic stage” was dummy coded. The 
results showed a significant negative correlation between PTG and 
academic burnout among adolescents in the Wenchuan region. 
Furthermore, core belief challenge correlated positively with PTG 
and negatively with academic burnout.

Hierarchical regression analysis was conducted to test the 
moderating effect of core belief challenge on the relationship 
between PTG and academic burnout. The academic stage was also 
dummy coded and added as a control variable to the first-level 
regression. Centralized PTG and core belief challenge were added 
to the second-level regression. The interaction between PTG and 
core belief challenge was added to the third-level regression 
(Academic burnout was used as the outcome variable).

As reflected in Table  4, PTG has a significant negative 
predictive effect on academic burnout, while core belief challenge 
did not. The interaction between PTG and core belief challenge 
had a significant negative predictive effect on academic burnout. 
This indicated that core belief challenge played a significant 
moderating role between PTG and academic burnout. To further 
analyze the moderating effect of the core belief challenge, this 
study divided core belief challenge scores into three groups—high 
(M + 1SD, >3.71), medium (M, 1.31–3.71), and low (M − 1SD, 
<1.31) levels—for the simple effects analysis. The results are 
presented in Table 5.

The effect of PTG on academic burnout was not significant for 
low core belief challenge (β(M−1SD) = −0.07, p > 0.05). PTG had a 
significant negative predictive effect on academic burnout 
(β(M) = −0.15, β(M+1SD) = −0.23, p < 0.001) for medium and high 
levels of core belief challenge. The simple slope test diagram in 
Figure 1 illustrates the moderating effect of core belief challenge 
on the relationship between PTG and academic burnout.

TABLE 1 PTG among adolescents in Wenchuan area during the COVID-19 pandemic (M ± SD).

Perceived changes in 
self

A changed sense of 
relationship with others

A changed philosophy 
of life

Total average  
score

Han nationality (n = 110) 2.46 ± 1.38 2.36 ± 1.35 2.13 ± 1.21 2.34 ± 1.28

Qiang ethnic minority (n = 435) 2.43 ± 1.26 2.40 ± 1.27 2.14 ± 1.10 2.34 ± 1.17

Tibetan (n = 356) 2.62 ± 1.26 2.58 ± 1.26 2.37 ± 1.19 2.54 ± 1.19

Male (n = 326) 2.60 ± 1.33 2.54 ± 1.33 2.29 ± 1.20 2.49 ± 1.25

Female (n = 615) 2.47 ± 1.26 2.44 ± 1.26 2.21 ± 1.14 2.39 ± 1.17

Junior high (n = 238) 2.72 ± 1.33 2.69 ± 1.32 2.38 ± 1.19 2.62 ± 1.23

Senior high (n = 703) 2.44 ± 1.26 2.40 ± 1.26 2.19 ± 1.15 2.36 ± 1.18

Total 2.51 ± 1.28 2.48 ± 1.28 2.24 ± 1.16 2.43 ± 1.20
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Discussion

Characteristics of PTG among 
adolescents in Wenchuan area

This study found that five months after the outbreak of the 
COVID-19 pandemic, the level of PTG in adolescents in the 
Wenchuan area was relatively high, and its prevalence was above 
the moderate level (32.3%). Compared to previous studies on 
adolescents in Leshan City and Jianyang City of Sichuan Province 
(Tang et al., 2022), the prevalence and PTG levels in the Wenchuan 
area were significantly higher, supporting H1. This may be related 
to adolescents in Wenchuan being influenced more by Tibetan 
Buddhism and traditional Qiang culture (Ran, 2011; Li Z., 2019). 

Therefore, they may be more active and adaptive to traumatic 
events (Fan et al., 2009). However, unlike H1, this study found no 
significant ethnic or sex differences in PTG. This may be related 
to the high degree of ethnic integration in the Wenchuan area, 
where adolescents of different ethnicities and genders are widely 
affected by local cultural customs, and generally have higher 
PTG. We also found that junior high school students’ PTG was 
higher than that of senior high school students, supporting H1. 
This may be because junior high school students had lower anxiety 
about death (Wang et  al., 2018) and a more positive outlook 
toward traumatic events during the COVID-19 pandemic (Huang 
and Yao, 2020).

Furthermore, we  found that adolescents’ self-perception 
changed the most in all the PTG dimensions, which differs from 

TABLE 2 Academic burnout among adolescents in Wenchuan area during the COVID-19 pandemic (M ± SD).

Emotional 
exhaustion

Alienation between 
teachers and students

Academic 
inefficiency

Physical 
exhaustion

Total average 
score

Han nationality (n = 110) 2.29 ± 0.69 1.97 ± 0.80 2.96 ± 0.81 2.17 ± 0.85 2.34 ± 0.61

Qiang ethnic minority (n = 435) 2.43 ± 0.72 2.26 ± 0.86 3.01 ± 0.75 2.29 ± 0.86 2.51 ± 0.60

Tibetan (n = 356) 2.41 ± 0.72 2.23 ± 0.87 2.92 ± 0.75 2.24 ± 0.90 2.46 ± 0.62

Male (n = 326) 2.44 ± 0.80 2.23 ± 0.90 2.93 ± 0.82 2.28 ± 0.96 2.49 ± 0.69

Female (n = 615) 2.39 ± 0.67 2.21 ± 0.83 2.97 ± 0.73 2.24 ± 0.84 2.46 ± 0.57

Junior high (n = 238) 2.10 ± 0.72 1.97 ± 0.91 2.73 ± 0.80 2.00 ± 0.89 2.21 ± 0.63

Senior high (n = 703) 2.51 ± 0.69 2.30 ± 0.82 3.03 ± 0.73 2.34 ± 0.86 2.56 ± 0.58

Total 2.41 ± 0.72 2.21 ± 0.86 2.96 ± 0.76 2.26 ± 0.88 2.47 ± 0.61

TABLE 3 Descriptive statistics and inter-correlations between variables.

Variables M SD 1 2 3

1. Academic stage (junior high = 0; senior high = 1) – – –

2. PTG 2.43 1.20 −0.09** –

3. Academic burnout 2.47 0.61 0.25*** −0.18*** –

4. Core belief challenge 2.51 1.20 −0.05 0.43*** −0.10**

N = 941; *p < 0.05; **p < 0.01; ***p < 0.001.

TABLE 4 Moderating effect of the core belief challenge on PTG and academic burnout.

Variables Academic burnout

Model 1 Model 2 Model 3

β SE β SE β SE

Academic stage (junior high = 0; 

senior high = 1)

0.25*** 0.94 0.24*** 0.93 0.24*** 0.92

PTG −0.15*** 0.02 −0.13** 0.02

Core belief challenge −0.02 0.04 −0.04 0.04

PTG × core belief challenge −0.11** 0.03

R 0.25 0.30 0.32

R2 0.06 0.09 0.10

ΔR2 0.06 0.03 0.01

F 63.99*** 12.75*** 11.87**

**p < 0.01; ***p < 0.001.
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the results of previous studies on the Wenchuan and Southeast 
Asian earthquakes (Tang, 2007; Taku et al., 2012; An et al., 2013). 
This may be because compared with regional natural disasters 
such as earthquakes, social attention, and assistance in Wenchuan 
after the outbreak were significantly lower than those after the 
earthquake. Affected by prevention and control requirements, 
there was more interpersonal isolation during the pandemic than 
the mutual cooperation seen after natural disasters. By contrast, 
home segregation and reduced social activities may have increased 
self-reflection and improved self-protection, thus increasing 
perceived changes of self.

Characteristics of academic burnout 
among adolescents in Wenchuan area

This study found that the level of academic burnout among 
adolescents in the Wenchuan area was significantly higher than 
previous results in Quanzhou City, Fujian Province (Li and Li, 
2015), supporting H1 to some extent. This is possibly related to 

the lack of medical resources in ethnic minority areas, relatively 
regressive public health services, and online learning 
conditions (Fang, 2021). Adolescents are more prone to anxiety 
and academic burnout. This study also found that academic 
burnout among junior high school students was significantly 
lower than that among senior high school students, which is 
consistent with previous studies (Sunawan et al., 2021) and H1. 
This may be  due to the higher academic stress and anxiety 
among high school students during the pandemic. In addition, 
research has shown that junior high school students use more 
positive coping styles, such as problem solving, help-seeking, 
and rationalization (Wang and Ding, 2003). However, unlike 
H1, this study found no ethnic differences in academic 
burnout. This may be  related to the high degree of ethnic 
integration in the Wenchuan region. Additionally, this may 
be because academic burnout is significantly affected by the 
situation. During the COVID-19 pandemic, the social and 
cultural environment, academic stress, and difficulties of 
adolescents from different ethnic groups in the region 
demonstrated more similarities than differences.

This study found that emotional exhaustion was the most 
serious dimension of academic burnout among adolescents in 
Wenchuan. This may be due to the subjective trauma exposure 
associated with the pandemic and increased anxiety, 
depression, and stress (Nicole et al., 2021). Furthermore, the 
increase in parent–child conflict (Liu et al., 2021) and decrease 
in social and outdoor activities (de Figueiredo et  al., 2021) 
during isolation may have further exacerbated emotional 
exhaustion among adolescents.

TABLE 5 Influence of PTG on academic burnout at different levels of 
core belief challenge.

Core belief 
challenge

β SE t p Lower Upper

M-1SD −0.07 0.02 −0.71 0.48 −0.06 0.03

M −0.15 0.02 −3.32 0.00 −0.09 −0.02

M + 1SD −0.23 0.02 −4.97 0.00 −0.14 −0.06

FIGURE 1

Moderating effect of the core belief challenge on the relationship between PTG and academic burnout in adolescents.
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Relationship between PTG, academic 
burnout, and core belief challenge

This study found a significant negative correlation between 
PTG and academic burnout. The higher the PTG level of 
adolescents, the lower the level of academic burnout, which 
supports H2 and the results of previous studies (Li Y., 2019; An 
et al., 2022). Studies have shown that individuals with higher PTG 
are better at effective emotion regulation and obtain a higher level 
of positive emotions and self-efficacy (Mo et al., 2013), which may 
alleviate academic burnout among adolescents. Additionally, core 
belief challenge can significantly moderate the relationship 
between PTG and academic burnout, supporting H3. The results 
also support the broken assumptive worlds hypothesis (Janoff-
Bulman, 1989) and the affective-cognitive processing model 
(Joseph et al., 2012) to some extent, suggesting that core cognitive 
change plays an important role in the process of PTG alleviating 
academic burnout.

When the core belief challenge level was above the medium 
level, PTG had a significant negative predictive effect on academic 
burnout. This result supports the view that PTG is adaptive 
(Tedeschi and Calhoun, 1996), meaning that the positive growth 
experienced by adolescents in the process of fighting against 
trauma can improve their learning attitudes and behaviors. Studies 
have shown that cognitive reconstruction caused by core belief 
challenge can change individual worldviews and perceptions of 
stressors (Joseph and Linley, 2005; Cho and Park, 2013). During 
the COVID-19 pandemic, higher core belief challenge may lead 
adolescents to rethink the value of life, adopt more positive coping 
styles, plan their own ideals, and live more actively, and resist the 
risk of increased academic burnout.

In contrast, when the level of core belief challenge was low, 
PTG had no significant predictive effect on academic burnout. 
According to the functional descriptive model of PTG (Tedeschi 
and Calhoun, 2004), positive changes after trauma require 
cognitive reconstruction. Adolescents with low core belief 
challenge may have less active thinking and cognitive 
reconstructions. PTG may enhance psychological adaptation and 
reduce negative emotions (Sumalla et al., 2009), but it is difficult 
to translate this into cognitive and behavioral changes.

Contributions and implications

After the large-scale outbreak of the COVID-19 pandemic, 
how adolescents alleviate academic burnout and invest in and 
adapt to the new learning environment has become an important 
practical issue for educational researchers and practitioners. Based 
on the results of this study, we  propose the following 
four recommendations:

First, considering the high level of academic burnout among 
adolescents in Wenchuan, it is necessary to strengthen the 
evaluation of adolescents’ psychological adaptation, particularly 
for high school students who need continuous psychological 

intervention. Considering serious emotional exhaustion, it is 
necessary to teach local adolescents skills in emotion regulation 
and coping with changes in learning conditions. Furthermore, a 
family school-society linkage is needed to enable adolescents to 
experience more interpersonal connections and social support 
while preventing and controlling the pandemic.

Second, it provides full play to the advantages of ethnic 
minority cultures in promoting PTG among local adolescents. It 
is necessary to fully tap and use unique ethnic mental health 
education resources in sports, dance, religious activities, and 
customs to promote adolescents’ self-experience and interpersonal 
cooperation as well as experience with philosophical wisdom, and 
help more adolescents achieve PTG.

Third, there should be focus on cognitive reconstruction 
and value guidance of adolescents during the pandemic. Based 
on the key role of core belief challenge between PTG and 
academic burnout, school mental health education should 
focus on guiding adolescents’ reflections on the pandemic and 
themselves. For example, it is necessary to encourage them to 
express their feelings and ideas about the impact of the 
pandemic, guide them to actively redefine trauma, think about 
its positive impact, and improve their patriotism to promote 
their cognitive reconstruction of pandemic trauma and prevent 
and reduce psychological and behavioral problems, such as 
academic burnout.

Fourth, it is necessary for the government to accelerate the 
construction of public psychological service system in ethnic areas 
during the COVID-19 pandemic. On the one hand, it is necessary 
to strengthen the promotion of existing hotline psychological anti-
pandemic services and popular science propaganda in ethnic 
areas, so as to provide more targeted psychological counseling and 
health education for adolescents in ethnic areas. On the other 
hand, combined with the current situation that the extreme 
shortage of professional psychological teachers in ethnic minority 
areas and it is difficult to effectively carry out psychological 
screening and key population guidance during the pandemic, the 
education department could organize targeted teacher training 
and match assistance from relevant colleges and universities for 
ethnic minority areas.

Limitations and future research

First, the cross-sectional research methods used in this study 
cannot reveal the dynamic changes in PTG, academic burnout, 
and their relationships among adolescents in the Wenchuan area 
over time. Thus, considering the persistent and repeated outbreak 
characteristics of the COVID-19 pandemic, it is necessary to 
conduct longitudinal studies in the future.

Second, this study did not directly sample the control group 
when comparing adolescents in Wenchuan and other regions 
using only previous studies as a reference. It failed to strictly 
control for the level of economic development, educational 
resources, and other irrelevant variables. Further studies should 
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select areas with more similarities to conduct more rigorous 
comparative studies.
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