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Background: Previous research has mostly focused on exploring the 
mechanisms of mindful awareness and academic performance in university 
students, with less attention paid to junior high school student group. This study 
aimed to examine how mindful awareness influences academic performance 
in junior high school students through the chain mediation of academic self-
efficacy and buoyancy.
Methods: The study selected 3,163 Chinese junior high school students (1,599 
males, 1,564 females; mean age = 13.30, standard deviation = 0.90), and 
assessed their mindful awareness, academic buoyancy, academic self-efficacy, 
and academic performance through a survey.
Results: The results showed that mindful awareness had a significant positive 
effect on academic performance (β = 0.179). This relationship was partially 
mediated through two pathways: academic self-efficacy (β = 0.083) and 
academic buoyancy (β = 0.035). Additionally, a serial mediation pathway through 
both mediators was significant (β = 0.024). These indirect effects collectively 
accounted for 44.2% of the total effect, suggesting that mindful awareness 
enhances academic performance both directly and indirectly through increased 
academic self-efficacy and buoyancy.
Conclusion: The research findings provide a theoretical and practical basis for 
enhancing students’ positive psychology and promoting academic performance 
through mindful awareness interventions. These findings suggest that schools 
could improve student outcomes by integrating mindfulness practices (e.g., 
brief pre-class meditation) into support programs.
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1 Introduction

Mindfulness was initially introduced into psychology as an 
intervention approach, the essence of which involves consciously 
directing attention to present-moment internal and external 
experiences through practices such as meditation (Bishop et al., 2004). 
In recent years, mindful awareness has been increasingly applied in 
educational contexts (e.g., Monsillion et al., 2023; Ostermann et al., 
2022; Phillips and Mychailyszyn, 2022; Marshall et  al., 2022), 
demonstrating substantial benefits for enhancing students’ academic 
performance. Specifically, students with higher levels of mindful 
awareness tend to achieve superior academic outcomes (Vorontsova-
Wenger et al., 2021). Although existing empirical evidence indicates a 
significant positive association between mindful awareness and 
academic performance, the underlying mechanisms remain 
inadequately understood and warrant further investigation. Research 
suggests that two core effects of mindfulness training involve 
enhanced attention and cognitive control, as well as improved emotion 
regulation capacity (Charness et al., 2024; Yavuz Sercekman, 2024). 
This suggests that mindful awareness may influence psychological 
adaptation through improved cognitive and emotional functioning, 
thereby serving as a potential contributor to academic performance.

Social cognitive theory posits that physiological and emotional 
states constitute critical factors influencing the formation of individual 
self-efficacy. Negative emotional states such as stress lead individuals 
to underestimate their capabilities, thereby exerting adverse effects on 
self-efficacy (Liu et al., 2024). Mindful awareness is typically defined 
as intentional, non-judgmental attention to present-moment 
experiences (Bishop et al., 2004). Through facilitating decentering, it 
enables individuals to reappraise stressful events and negative 
emotions as transient mental states rather than self-invested authentic 
experiences, thereby down-regulating the processing of stressful 
events and emotional responses (Lebois et al., 2015). This suggests that 
mindful awareness can mitigate psychological stress perception by 
enhancing individuals’ emotional awareness and regulation capacity 
(Bao et  al., 2015), consequently buffering the negative impact of 
adverse emotions on self-efficacy. Recent empirical evidence indicates 
that mindful awareness is significantly and positively associated with 
individual self-efficacy (Li and Tong, 2024). When individuals possess 
high academic self-efficacy, they are more likely to develop confidence 
in learning, tend to select challenging academic tasks, and persist in 
academic engagement when encountering difficulties (Aldbyani et al., 
2024). Therefore, students with higher levels of mindful awareness 
may enhance their academic performance through elevated academic 
self-efficacy.

Meanwhile, conservation of resources theory posits that individuals 
possess a fundamental motivation to acquire, maintain, and protect 
resources they value. Initial resource loss often triggers a cascading 
pattern of further losses, whereas initial resource gain facilitates 
subsequent resource accumulation (Sonnentag and Meier, 2024). 
Mindful awareness can be  conceptualized as a vital personal 
characteristic resource that endows individuals with robust psychological 
regulatory capacity, particularly in emotional management and 
attentional control (Yavuz Sercekman, 2024). Academic buoyancy, as 
another personal characteristic resource, specifically refers to students’ 
adaptive response capacity when confronting everyday academic 
adversities (Martin and Marsh, 2009). Its core lies in students’ ability to 
flexibly regulate attention, emotions, and behavioral patterns to cope 

with ongoing challenges (Martin and Marsh, 2008), thereby achieving 
rapid recovery from academic setbacks. Consequently, mindful 
awareness may promote the continuous accumulation of subsequent 
resources (such as academic buoyancy) by maintaining the sufficiency 
of initial resources (such as attention and emotion). Recent research 
demonstrates that mindful awareness significantly and positively 
influences students’ academic buoyancy (Mohammad Hosseini et al., 
2023). Furthermore, studies have shown that mindfulness can 
significantly affect foreign language achievement through the mediating 
role of academic buoyancy (Fathi et al., 2025). Therefore, students with 
higher levels of mindful awareness may enhance their academic 
performance through elevated academic buoyancy.

Although existing research has confirmed that mindful awareness 
can influence academic achievement through academic self-efficacy 
and academic buoyancy respectively, the research subjects have 
primarily been university students. As a critical period characterized 
by a significant increase in academic pressure (Steare et al., 2023), the 
psychological developmental characteristics of junior high school 
students differ from those of university students, and the applicability 
of related conclusions to middle school populations warrants 
examination. Moreover, no studies have yet explored the potential 
serial mediating roles of academic self-efficacy and academic 
buoyancy in the process by which mindful awareness influences 
academic achievement. Resilience theory conceptualizes positive 
factors that help individuals overcome risks as promotive factors, 
wherein individual internal factors (such as self-efficacy and self-
esteem) are defined as assets, and individual external factors (such as 
parental support and adult mentors) are defined as resources (Fergus 
and Zimmerman, 2005). The compensatory model of resilience theory 
further posits that promotive factors can independently and directly 
offset the negative effects of risk factors, exerting independent effects 
on developmental outcomes in the opposite direction to risk factors 
(Zimmerman, 2013). This suggests that academic self-efficacy, as an 
individual asset, may exert a positive promotive effect on academic 
buoyancy by enhancing students’ confidence in coping with academic 
difficulties and challenges. For instance, Lei et al. (2022), using junior 
high school students as research subjects, confirmed that academic 
self-efficacy can significantly influence academic buoyancy; research 
by Huang and Kou (2025) with university students yielded 
similar conclusions.

In summary, grounded in social cognitive theory, conservation of 
resources theory, and resilience theory, the present study investigated 
the mechanism by which mindful awareness influences academic 
performance through the serial mediating roles of academic self-
efficacy and academic buoyancy among Chinese junior high school 
students. This approach addresses the gap in existing research that has 
predominantly focused on university student populations and deepens 
the understanding of the underlying mechanisms through which 
mindful awareness affects academic performance. Accordingly, the 
following hypotheses were proposed and a theoretical model was 
constructed (see Figure 1):

H1: Mindful awareness has a significant positive effect on 
academic performance among junior high school students.

H2: Academic self-efficacy mediates the relationship between 
mindful awareness and academic performance among junior high 
school students.
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H3: Academic buoyancy mediates the relationship between 
mindful awareness and academic performance among junior high 
school students.

H4: Academic self-efficacy and academic buoyancy serially 
mediate the relationship between mindful awareness and 
academic performance among junior high school students.

2 Materials and methods

2.1 Study design and setting

This study employed a cross-sectional self-report questionnaire 
survey design, targeting Chinese junior high school students and 
utilizing convenience sampling for data collection. Data collection was 
conducted from October to December 2023. It should be noted that 
self-report measures may be subject to social desirability bias and 
recall bias, and the cross-sectional design limits causal inference.

2.2 Participants

This study included a sample of 3,163 adolescents from multiple 
middle schools across four provinces in China (Yunnan, Zhejiang, 
Fujian, and Gansu). Demographic analysis revealed a balanced gender 
distribution, with 1,599 male participants (50.6%) and 1,564 female 
participants (49.4%). The mean age was 13.3 years (SD = 0.90). 
Participants were distributed across three grade levels: Grade 7 
(n = 1,376, 43.4%), Grade 8 (n = 1,181, 37.3%), and Grade 9 (n = 606, 
19.2%). All participants were officially enrolled junior high school 
students, and questionnaire completion was conducted anonymously.

2.3 Measures

2.3.1 Mindful awareness
This study employed the Mindful Attention Awareness Scale to 

measure participants’ mindful awareness levels. The Mindful Attention 
Awareness Scale (MAAS) was developed by Brown and Ryan (2003) 
to assess students’ mindfulness levels and comprises 15 items. 
Participants were asked to select the most appropriate description for 

each item based on their actual experiences over the past month 
(including the current day), using a 6-point Likert scale ranging from 
“1” (almost always) to “6” (almost never). Higher scores indicate 
greater levels of present-moment awareness and attention in daily life. 
This study utilized the Chinese version translated and adapted by 
Chen et  al. (2012), which has demonstrated good reliability and 
validity in the Chinese cultural context. Confirmatory factor analysis 
in the present study indicated that the scale had good construct 
validity (χ2/df = 13.42, CFI = 0.948, TLI = 0.940, RMSEA = 0.063, 
SRMR = 0.033) and satisfactory internal consistency reliability 
α = 0.92.

2.3.2 Academic buoyancy
This study employed the Academic Buoyancy Scale to measure 

participants’ academic buoyancy levels. The Academic Buoyancy Scale 
(ABS) was developed by Martin and Marsh (2008) to assess students’ 
academic resilience and comprises 4 items. A five-point Likert scale 
was used for scoring (1 = strongly disagree, 2 = disagree, 
3 = undecided, 4 = agree, 5 = strongly agree). This study utilized the 
Chinese version revised by Jia et al. (2020), which was translated and 
adapted from the original scale and has demonstrated good internal 
consistency reliability and construct validity. Confirmatory factor 
analysis in the present study indicated that the scale had acceptable 
construct validity (χ2/df = 18.04, CFI = 0.990, TLI = 0.969, 
SRMR = 0.019, RMSEA = 0.073) and acceptable internal consistency 
reliability α = 0.78.

2.3.3 Academic self-efficacy
The Academic Self-Efficacy Scale was adapted from the self-

efficacy subscale of the Motivated Strategies for Learning 
Questionnaire (MSLQ) developed by Pintrich and De Groot (1991). 
The original scale comprises 8 items measured on a 7-point Likert 
scale ranging from 1 (strongly disagree) to 7 (strongly agree), with 
higher scores indicating greater academic self-efficacy. The present 
study employed the Chinese version of this scale. Confirmatory factor 
analysis (CFA) was first conducted on the original 8-item version to 
examine its structural validity in the current sample. Results indicated 
inadequate model fit (χ2/df = 58.03, CFI = 0.939, TLI = 0.915, 
RMSEA = 0.122, SRMR = 0.047), with RMSEA substantially 
exceeding the acceptable threshold of 0.08.

Following best practices in scale adaptation (Boateng et al., 2018), 
three items were removed based on both statistical evidence and 
theoretical considerations. Examination of standardized factor 
loadings revealed that items 1, 2, and 8 exhibited relatively low 
loadings (ranging from 0.50 to 0.71), whereas the remaining items all 
demonstrated loadings above 0.78, indicating stronger associations 
with the latent construct and superior measurement precision. From 
a theoretical perspective, the removal of these items was justified on 
the following grounds: (1) Item 1 focused excessively on grade 
outcomes rather than specific learning capabilities, thus providing a 
more general and indirect measure of ability beliefs compared to other 
items; (2) Item 2 was highly redundant with Item 4, with the latter 
offering more specific and concrete wording; (3) Item 8 was 
functionally redundant with Item 6 and featured overly verbose 
expression. The revised 5-item version retained comprehensive 
coverage of the core dimensions of academic self-efficacy.

The revised 5-item version demonstrated substantially improved 
model fit (χ2/df = 17.14, CFI = 0.992, TLI = 0.984, RMSEA = 0.071, 

FIGURE 1

Conceptual model of chain mediation.
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SRMR = 0.014), with all indices meeting or exceeding recommended 
standards. Internal consistency reliability remained high (Cronbach’s 
α = 0.909 for the revised version vs. α = 0.914 for the original version), 
and the revised scale exhibited a very strong correlation with the 
original 8-item scale (r = 0.962, p < 0.001). Consequently, the revised 
5-item scale was adopted for all subsequent analyses in this study.

2.3.4 Academic performance
Class rank serves as a crucial indicator of students’ academic 

performance. Using large-scale data from Chinese secondary school 
students, Yu (2020) demonstrated that class rank effectively predicts 
academic performance. Compared to absolute scores, class rank—
based on students’ relative standing within their peer group—controls 
for variations in teachers’ grading standards, fluctuations in 
examination difficulty, and other confounding factors, thereby 
providing a more standardized and comparable assessment metric. 
Moreover, given that single test performances are susceptible to 
random errors and may inadequately capture individuals’ true 
academic capabilities, rank performance across an entire semester 
exhibits greater stability and consistency, offering a more authentic 
and comprehensive reflection of students’ academic abilities and 
sustained effort. From a methodological perspective, large-scale 
survey research often encounters practical challenges in obtaining 
standardized test scores, particularly among middle school 
populations where privacy protection concerns and data access 
restrictions are more pronounced. Self-reported rank intervals provide 
a practical alternative that both protects the privacy of adolescent 
participants and facilitates efficient data collection and analysis. 
Therefore, the present study employed a self-report measurement 
approach, whereby participants rated their overall class rank 
performance over the past semester using a five-point Likert scale: 
“excellent” (5 points), “good” (4 points), “average” (3 points), “below 
average” (2 points), and “poor” (1 point). Higher scores indicate 
higher class rankings and superior academic performance, whereas 
lower scores reflect lower class rankings and relatively weaker 
academic performance.

2.4 Procedure and ethical considerations

Data collection was conducted through the Wenjuanxing 
platform, a widely used online data collection tool for scientific 
research in China, providing a convenient and reliable data collection 
channel for this study. Given that junior high school students are 
minors who can only be accessed through schools and guardians, 
random sampling requires a complete sampling frame but a 
comprehensive list of all junior high school students nationwide or 
province-wide was unavailable, and varying levels of school 
cooperation existed, random sampling could not be implemented. The 
study employed convenience sampling, with data collection links sent 
to guardians of target junior high school students via mobile 
communication. Data collection covered multiple provinces across 
China, including eastern, central, and western regions with varying 
levels of economic development, enhancing the geographic and 
economic diversity of the sample to some extent. Students were 
eligible to participate in the survey only after obtaining parental 
informed consent. Participants were explicitly informed that they 
could freely withdraw from the survey at any time without providing 
any reason and without any adverse consequences, and all participants 

agreed to participate in this survey. The entire survey process was 
conducted anonymously to fully protect participants’ privacy 
and safety.

To ensure the authenticity and validity of data collection, this 
study strictly adhered to the following quality control standards: (I) 
questionnaire respondents must be enrolled students from the target 
class groups; (II) the Wenjuanxing platform was configured with 
technical restrictions allowing only one completion per device and IP 
address to avoid invalid data from duplicate submissions; (III) 
participants were required to spend a minimum of 300 s completing 
the questionnaire; (IV) questionnaires showing excessive response 
consistency patterns across scales were excluded; (V) all participants 
must be enrolled students registered in the formal education system. 
The study initially collected 3,800 raw samples, and after systematic 
data cleaning and quality screening procedures, invalid questionnaires 
were removed, resulting in a final valid sample size of 3,163 with an 
effective response rate of 83.24%, meeting the statistical analysis 
requirements of this study. This study strictly complied with local laws 
and regulations, the Declaration of Helsinki, and relevant ethical 
guidelines, and obtained formal approval from the Institutional 
Review Board of the research institution.

2.5 Statistical analysis

First, missing value checks were conducted on all data, with 
results indicating no missing values. Second, SPSS 25.0 was employed 
to calculate descriptive statistics for all research variables, including 
means, standard deviations, skewness and kurtosis coefficients, and 
Pearson correlation analysis was used to examine the correlations 
among variables. Subsequently, multiple linear stepwise regression 
analysis was conducted to perform robustness checks on the 
hypothesized model. For measurement model validation, AMOS 25.0 
was utilized to perform confirmatory factor analysis (CFA) on all 
research variables to assess the construct validity of the measurement 
model, and item revisions were made to the Academic Self-Efficacy 
Scale based on model fit results. Finally, a structural equation model 
was constructed according to the theoretical framework of the 
research design, followed by model fit testing and hypothesized path 
testing. For significance testing of indirect effects, following Hayes’ 
(2018) recommendations, the Bootstrap resampling method (5,000 
samples) was employed to generate 95% bias-corrected confidence 
intervals. Indirect effects were considered significant when the 
confidence interval did not include zero.

3 Results

3.1 Descriptive statistics and correlation 
analysis

Table  1 presents the means, standard deviations, skewness, 
kurtosis, and Pearson correlation coefficients among all study 
variables. First, the absolute values of skewness and kurtosis for all 
variables were less than 1, indicating that all variables approximated 
normal distribution following the criteria suggested by Hair et al. 
(2010) and provided a sound foundation for statistical testing. 
Second, all scales were significantly and positively correlated with 
each other (p < 0.01), which generally aligned with the correlation 
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expectations proposed in the theoretical framework section of 
this study.

3.2 Testing the hypothesized model

To ensure the robustness of the research findings, this study first 
employed hierarchical regression analysis to conduct preliminary tests 
of all hypothesized paths. The results of the hierarchical regression are 
presented in Supplementary material, with the direction and 
significance of all hypothesized paths being consistent with 
expectations, providing preliminary support for the subsequent 
structural equation modeling analysis. Building on this foundation, 
the study further utilized AMOS 24.0 software to construct a 
structural equation model to simultaneously test all path relationships 
and verify the chain mediation effects. After controlling for 
demographic variables such as gender and grade, the fit indices of the 
structural equation model demonstrated good performance: χ2/
df = 6.960, CFI = 0.951, TLI = 0.944, RMSEA = 0.043, SRMR = 0.036. 
All fit indices met acceptable standards, indicating that the 
hypothesized model fit the data well.

Figure 2 presents the results of the direct path tests. The results 
showed that mindful awareness had significant positive effects on both 
academic self-efficacy (β = 0.381, p < 0.001) and academic buoyancy 
(β = 0.246, p < 0.001). Academic self-efficacy also demonstrated a 
significant positive effect on academic buoyancy (β = 0.438, p < 0.001). 
Mindful awareness (β = 0.179, p < 0.001), academic self-efficacy 
(β = 0.218, p < 0.001), and academic buoyancy (β = 0.144, p < 0.001) 
all exerted significant positive effects on academic performance, thus 
supporting H1.

Table  2 presents the results of the indirect path and chain 
mediation path tests. Following the criterion that bias-corrected 95% 
confidence intervals calculated using the Bootstrap method do not 
include zero (Hayes, 2018), the significance of the indirect effects was 
confirmed. Specifically, mindful awareness significantly and positively 
influenced academic performance through academic self-efficacy 
(β = 0.083, 95% CI = [0.07, 0.10]), supporting H2. Mindful awareness 
significantly and positively influenced academic performance through 
academic buoyancy (β = 0.035, 95% CI = [0.02, 0.05]), supporting H3. 
Mindful awareness significantly and positively influenced academic 
performance through the chain mediation of academic self-efficacy 
and academic buoyancy (β = 0.024, 95% CI = [0.02, 0.03]), 
supporting H4.

In summary, all hypotheses (H1-H4) received empirical 
support. The effect decomposition results indicated that the 
mediating effect of mindful awareness on academic performance 
through academic self-efficacy accounted for 25.9% of the total 
effect, the mediating effect through academic buoyancy accounted 

for 10.9% of the total effect, and the chain mediating effect through 
both variables accounted for 7.5% of the total effect. The three 
mediating paths collectively explained 44.2% of the total effect, 
while the direct effect accounted for 55.8%, confirming the validity 
of the partial mediation model. In terms of the relative strength of 
the mediating mechanisms, academic self-efficacy served as the 
primary mediating mechanism, followed by academic buoyancy, 
while the chain mediating effect of both variables was relatively 
smaller but still significant.

4 Discussion

This study investigated the chain mediating effects of academic 
self-efficacy and academic buoyancy on the relationship between 
mindful awareness and academic performance among Chinese junior 
high school students. The results indicated that mindful awareness can 
influence academic performance through the mediating roles of 
academic self-efficacy and academic buoyancy.

TABLE 1  Descriptive statistics and correlations among study variables.

Variables M SD Skewed Kurtosis 1 2 3 4

1. Mindful awareness 4.39 0.95 −0.34 −0.19 1

2. Academic self-efficacy 4.12 1.25 0.13 0.12 0.358** 1

3. Academic buoyancy 3.51 0.76 −0.22 0.05 0.354** 0.462** 1

4. Academic performance 3.06 1.07 −0.01 −0.59 0.299** 0.327** 0.279** 1

**p < 0.01.

FIGURE 2

Path coefficients of the structural equation model. *** p <.0001.  
N = 3,163. Values outside parentheses are total effects.

TABLE 2  Indirect effects and their proportions of total effect.

Effects β S. E. 95%CI Ratio 
(%)a

MA → AS→AP 0.083 0.01 [0.07, 0.10] 25.9

MA → AB→AP 0.035 0.01 [0.02, 0.05] 10.9

MA → AS→AB→AP 0.024 0.01 [0.02, 0.03] 7.5

Total indirect effect 0.142 0.01 [0.12, 0.17] 44.2

Total effect 0.321 0.02 [0.29, 0.35] /

N = 3,163. MA, Mindful awareness; AS, Academic self-efficacy; AB, Academic buoyancy; AP, 
Academic performance; CI, bias-corrected.
Bootstrap sample size = 5,000.
aRatio = (indirect effect / total effect) × 100%.
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4.1 Mindful awareness and academic 
performance

This study found a significant positive correlation between 
mindful awareness and academic performance among Chinese 
junior high school students (r = 0.299, p < 0.01). The standardized 
regression coefficient of mindful awareness on academic 
performance also remained significant, demonstrating the cross-
cultural universality of the positive effects of mindful awareness. 
Notably, the correlation coefficient observed in this study is 
substantially higher than the average effect sizes reported for 
Western samples in Mao et  al.’s (2024) meta-analysis (North 
America: r = 0.112; Europe: r = 0.158). This difference may 
be attributed to the distinct educational contexts in China versus 
the West. Chinese students face intense academic competition, and 
academic achievement is highly valued in Chinese culture (Sang 
et al., 2017). Junior high school students must participate in the 
high-stakes senior high school entrance examination, which 
directly determines their eligibility for top-tier high schools and 
subsequently affects their future college entrance performance and 
admission opportunities (Cheng and Hamid, 2025). In such a 
high-risk environment, improvements in academic performance 
often come at the cost of increased psychological stress, making the 
buffering effect of mindful awareness as a psychological resource 
especially salient. In contrast, Western educational evaluation 
systems are more diversified, with flexible pathways for academic 
advancement and relatively lower pressure regarding academic 
performance (Han, 2025). As a result, the demand for psychological 
resources is comparatively reduced, and the protective effect of 
mindful awareness is less pronounced. Academic performance in 
Western contexts may be  more influenced by external 
environmental factors such as social relationships and 
personal abilities.

4.2 The independent mediating roles of 
academic self-efficacy and academic 
buoyancy

This study found that mindful awareness exerts a significant 
positive influence on junior high school students’ academic 
performance through two separate pathways: academic self-
efficacy and academic buoyancy. This finding aligns with the 
perspectives of social cognitive theory (Scott et  al., 2024) and 
conservation of resources theory (Halbesleben et al., 2014). The 
non-judgmental and decentered qualities of mindful awareness can 
enhance individuals’ emotional regulation abilities and foster the 
replenishment of positive psychological resources, effectively 
buffering the stress, difficulties, and challenges encountered in 
academic life. In turn, this process promotes academic self-efficacy 
and academic buoyancy, ultimately contributing to improved 
academic performance.

However, our findings indicate that academic self-efficacy 
serves as the primary mediator (β = 0.083), with a stronger effect 
than academic buoyancy (β = 0.035). This may be  because 
academic self-efficacy, as a relatively stable core cognitive resource, 
applies across all academic contexts and has a direct impact on the 
setting of academic goals, the level of effort exerted, and the 

perseverance displayed during academic tasks (Scott et al., 2024). 
By contrast, academic buoyancy is oriented toward coping with 
everyday minor setbacks, characterized by greater contextual 
specificity and immediate reactive features (Martin and Marsh, 
2009), resulting in higher volatility and context dependency.

Moreover, mindful awareness primarily operates through 
metacognitive awareness and emotional regulation mechanisms, 
while the formation of academic self-efficacy depends heavily on 
cognitive appraisal and emotional arousal—mechanisms closely 
aligned with those of mindful awareness at both the cognitive and 
emotional levels. Large-scale international meta-analyses have also 
shown that self-efficacy is the strongest predictor of academic 
achievement, exhibiting the largest effect size of all psychological 
variables and underscoring its foundational role in influencing 
academic performance (Richardson et al., 2012). Existing research 
further suggests that shared variance between mediator variables 
in multivariate structural models may suppress their respective 
independent contributions (Putwain et  al., 2020), which could 
partially explain the attenuated effect of academic buoyancy on 
academic performance.

4.3 The chain mediating role of academic 
self-efficacy and academic buoyancy

This study confirmed the chain mediating role of academic self-
efficacy and academic buoyancy in the relationship between mindful 
awareness and academic performance among Chinese junior high 
school students, which holds significant theoretical and practical 
implications. The theoretical mechanism through which mindful 
awareness influences academic performance was further elaborated, 
providing a foundation for future research in this domain. Academic 
self-efficacy was found to exert a significant positive effect on students’ 
academic buoyancy, consistent with the compensatory model 
described in resilience theory (Zimmerman, 2013). As a promotive 
factor, academic self-efficacy enables students to cope with everyday 
academic difficulties by compensating for the depletion of 
psychological resources that occurs when facing academic setbacks. 
Therefore, students with higher levels of mindful awareness possess 
stronger emotional regulation abilities, which are associated with 
greater academic self-confidence in learning contexts. This increased 
confidence further enhances their academic self-efficacy, motivating 
them to proactively engage in challenging academic tasks and 
facilitating quicker recovery from setbacks encountered in the 
academic process. These findings provide an important practical 
intervention pathway for secondary schools aiming to enhance junior 
high school students’ academic self-efficacy and academic buoyancy, 
thereby promoting improvements in academic performance.

5 Conclusion

Based on social cognitive theory, conservation of resources 
theory, and resilience theory, this study constructed a chain 
mediation model to systematically reveal the internal mechanism 
through which mindfulness awareness influences academic 
performance among Chinese middle school students via academic 
self-efficacy and academic buoyancy. The findings indicated that 
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mindfulness awareness exerted significant positive effects on 
academic performance through both the independent mediation 
of academic self-efficacy and academic buoyancy, as well as 
through their chain mediation, with academic self-efficacy playing 
the primary mediating role. This study verified the important role 
of mindfulness awareness in promoting positive psychological 
qualities among Chinese middle school students, providing 
educators and relevant practitioners with a crucial theoretical 
foundation and intervention pathway for enhancing students’ 
academic performance. School administrators can incorporate 
brief mindfulness meditation training (e.g., 2–4 sessions per week, 
10–15 min each) into the curriculum to fully leverage the role of 
mindfulness awareness in building students’ psychological 
resources. Teachers can integrate simple mindfulness practices into 
daily instruction (e.g., 2–3 min of mindful breathing before class) 
to cultivate students’ academic self-efficacy and academic 
buoyancy, thereby effectively promoting academic performance. In 
conclusion, cultivating middle school students’ mindfulness 
awareness level represents a cost-effective and efficient positive 
psychological intervention strategy, offering a feasible and effective 
pathway for enhancing the academic performance of Chinese 
middle school students.

6 Limitations

This study has several limitations. First, the cross-sectional 
design precludes causal inferences among the pathways in the 
serial mediation model, and convenience sampling may introduce 
self-selection bias. Future research should employ longitudinal 
designs or time-series analyses to better establish causal 
relationships among variables, while adopting more rigorous 
random sampling methods to reduce sample bias. Second, due to 
China’s “Double Reduction” policy, most schools no longer disclose 
students’ grades publicly. Consequently, this study measured 
academic performance through self-reported class rankings, which 
may be subject to social desirability bias and recall bias, thereby 
limiting measurement objectivity. Future research should 
incorporate multiple assessment methods, including objective 
academic indicators (e.g., standardized test scores), teacher 
evaluations, and peer assessments, to enhance measurement 
reliability and validity. Third, significant between-class differences 
in academic performance and clustering effects may exist. Future 
research should construct multilevel linear models or employ 
class-level random effects models to control for class-level variance 
and improve the accuracy of statistical inference. Fourth, although 
the relationships among individual variables in this study have 
been validated in Western research, the serial mediation model 
(mindfulness → academic self-efficacy → academic buoyancy → 
academic performance) was tested exclusively among Chinese 
junior high school students. Chinese collectivist culture places 
strong emphasis on academic performance as the primary criterion 
for evaluating students, whereas Western individualist cultures 
employ more diversified evaluation systems. These cultural 
differences may influence the strength of the mediating roles of 
academic self-efficacy and academic buoyancy. Therefore, future 
research should validate the cross-cultural applicability of this 
model among Western middle school student samples.

Data availability statement

The data that support the findings of this study are available from 
the corresponding author upon reasonable request.

Ethics statement

The studies involving humans were approved by the Ethics 
Committee of the School of Education, Minzu University of China. The 
studies were conducted in accordance with the local legislation and 
institutional requirements. Written informed consent for participation in 
this study was provided by the participants’ legal guardians/next of kin.

Author contributions

JG: Writing  – review & editing, Conceptualization, Writing  – 
original draft. JZ: Methodology, Supervision, Writing  – review & 
editing, Project administration. LQ: Writing  – original draft, 
Conceptualization, Methodology, Data curation, Investigation. YZ: 
Writing – original draft, Visualization, Resources, Validation.

Funding

The author(s) declare that financial support was received for 
the research and/or publication of this article. This work is a 
phased research outcome of the National Social Science Fund of 
China (NSSFC) Youth Project in Education under the 14th Five-
Year Plan for 2022: “Research on the Operating Mechanism and 
Guarantee Model of High-Quality Teacher Training Organizations 
in County Areas of Ethnic Regions.” Project Grant No. 
(CMA220322). The funder had no role in study design, data 
collection and analysis, decision to publish, or preparation of 
the manuscript.

Acknowledgments

We thank all participants, institutional staff, and colleagues for 
their valuable contributions to this research.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Generative AI statement

The authors declare that no Gen AI was used in the creation of 
this manuscript.

Any alternative text (alt text) provided alongside figures in this 
article has been generated by Frontiers with the support of artificial 
intelligence and reasonable efforts have been made to ensure accuracy, 

https://doi.org/10.3389/fpsyg.2025.1687223
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Guo et al.� 10.3389/fpsyg.2025.1687223

Frontiers in Psychology 08 frontiersin.org

including review by the authors wherever possible. If you identify any 
issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 

that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpsyg.2025.1687223/
full#supplementary-material

References
Aldbyani, A., Alhadoor, Z. A. N., and Al-Abyadh, M. H. A. (2024). Mindfulness, 

academic competency and academic self-efficacy: a cross-sectional study. Psychol. Sci. 
Educ. 29, 126–135. doi: 10.17759/pse.2024290209

Bao, X., Xue, S., and Kong, F. (2015). Dispositional mindfulness and perceived stress: 
the role of emotional intelligence. Pers. Individ. Differ. 78, 48–52. doi: 
10.1016/j.paid.2015.01.007

Bishop, S. R., Lau, M., Shapiro, S., Carlson, L., Anderson, N. D., Carmody, J., et al. 
(2004). Mindfulness: a proposed operational definition. Clin. Psychol. Sci. Pract. 11, 
230–241. doi: 10.1093/clipsy.bph077

Boateng, G. O., Neilands, T. B., Frongillo, E. A., Melgar-Quiñonez, H. R., and 
Young, S. L. (2018). Best practices for developing and validating scales for health, social, 
and behavioral research: a primer. Front. Public Health 6:149. doi: 
10.3389/fpubh.2018.00149

Brown, K. W., and Ryan, R. M. (2003). The benefits of being present: mindfulness and 
its role in psychological well-being. J. Pers. Soc. Psychol. 84, 822–848. doi: 
10.1037/0022-3514.84.4.822

Charness, G., Le Bihan, Y., and Villeval, M. C. (2024). Mindfulness training, cognitive 
performance and stress reduction. J. Econ. Behav. Organ. 217, 207–226. doi: 
10.1016/j.jebo.2023.10.027

Chen, S., Cui, H., Zhou, R., and Jia, Y. (2012). Revision and reliability and validity of 
the mindfulness attention awareness scale (MAAS). Chin. J. Clin. Psychol. 20, 148–151. 
doi: 10.16128/j.cnki.1005-3611.2012.02.024

Cheng, Y., and Hamid, M. O. (2025). Social impact of Gaokao in China: a critical 
review of research. Lang Test Asia 15:22. doi: 10.1186/s40468-025-00355-y

Fathi, J., Rezaei, N., and Mohammad Hosseini, H. (2025). Ideal L2 self, mindfulness, 
and academic buoyancy as predictors of foreign language achievement in EFL learners. 
Percept. Mot. Skills 132. Advance online publication., 1553–1581. doi: 
10.1177/00315125251340564

Fergus, S., and Zimmerman, M. A. (2005). Adolescent resilience: a framework for 
understanding healthy development in the face of risk. Annu. Rev. Public Health 26, 
399–419. doi: 10.1146/annurev.publhealth.26.021304.144357

Hair, J. F., Black, W. C., Babin, B. J., and Anderson, R. E. (2010). Multivariate data 
analysis. 7th Edn. Upper Saddle River, NJ: Pearson.

Halbesleben, J. R. B., Neveu, J.-P., Paustian-Underdahl, S. C., and Westman, M. (2014). 
Getting to the “COR”: understanding the role of resources in conservation of resources 
theory. J. Manage. 40, 1334–1364. doi: 10.1177/0149206314527130

Han, Y. (2025). A comparative analysis of Chinese and Western education models: 
innovations and implications. ASP Trans. Psychol. Educ. 3, 1–3. doi: 10.52810/TPE.2025.30001

Hayes, A. F. (2018). Introduction to mediation, moderation, and conditional process 
analysis: A regression-based approach. 2nd Edn. New York, NY: Guilford Press.

Huang, H., and Kou, H. (2025). Learning agility, self-efficacy, and resilience as 
pathways to mental health in higher education: insights from a mixed-methods study. 
Front. Psychol. 16:1528066. doi: 10.3389/fpsyg.2025.1528066

Jia, X. J., Li, Y. Q., Cai, L., Wang, Q. Y., and Lin, L. (2020). The relationship between 
self-handicapping and learning engagement: the mediating role of academic buoyancy 
and the moderating role of parental support. Studies Psychol. Behav. 18, 227–233.

Lebois, L. A., Papies, E. K., Gopinath, K., Cabanban, R., Quigley, K. S., 
Krishnamurthy, V., et al. (2015). A shift in perspective: decentering through mindful 
attention to imagined stressful events. Neuropsychologia 75, 505–524. doi: 
10.1016/j.neuropsychologia.2015.05.030

Lei, W., Wang, X., Dai, D. Y., Guo, X., Xiang, S., and Hu, W. (2022). Academic self-
efficacy and academic performance among high school students: a moderated mediation 
model of academic buoyancy and social support. Psychol. Sch. 59, 885–899. doi: 
10.1002/pits.22653

Li, N., and Tong, X. (2024). Effect of mindfulness meditation training combined with 
solution-focused model on self-efficacy in patients with schizophrenia. Nurs. Integr. 
Trad. Chinese Western Med. 10, 100–102.

Liu, X., Zhu, C., and Dong, Z. (2024). The relationship between stress and academic 
self-efficacy among students at elite colleges: a longitudinal analysis. Behav. Sci. 14:537. 
doi: 10.3390/bs14070537

Mao, Y., Zhang, J., Wang, Y., and Zhang, Y. (2024). The relationship between trait 
mindfulness and academic performance: a meta-analysis. Educ. Psychol. 44, 690–709. 
doi: 10.1080/01443410.2024.2390957

Marshall, T., Poole, M., Rajaraman, T., Cowan, J., Giordano, J., Mirzaei, E., et al. 
(2022). Mindfulness-based school interventions: a systematic review of outcome 
evidence quality by study design. Mindfulness 13, 1591–1613. doi: 
10.1007/s12671-022-01885-9

Martin, A. J., and Marsh, H. W. (2008). Academic buoyancy: towards an understanding 
of students' everyday academic resilience. J. Sch. Psychol. 46, 53–83. doi: 
10.1016/j.jsp.2007.01.002

Martin, A. J., and Marsh, H. W. (2009). Academic resilience and academic buoyancy: 
multidimensional and hierarchical conceptual framing of causes, correlates and cognate 
constructs. Oxf. Rev. Educ. 35, 353–370. doi: 10.1080/03054980902934639

Mohammad Hosseini, H., Derakhshesh, A., Fathi, J., and Mehraein, S. (2023). 
Examining the relationships between mindfulness, grit, academic buoyancy and 
boredom among EFL learners. Soc. Psychol. Educ. 27, 1357–1386. doi: 
10.1007/s11218-023-09860-5

Monsillion, J., Zebdi, R., and Romo-Desprez, L. (2023). School mindfulness-based 
interventions for youth, and considerations for anxiety, depression, and a positive school 
climate—a systematic literature review. Children 10:861. doi: 10.3390/children10050861

Ostermann, T., Pawelkiwitz, M., and Cramer, H. (2022). The influence of mindfulness-
based interventions on the academic performance of students measured by their GPA: 
a systematic review and meta-analysis. Front. Behav. Neurosci. 16:961070. doi: 
10.3389/fnbeh.2022.961070

Phillips, S., and Mychailyszyn, M. (2022). The effect of school-based mindfulness 
interventions on anxious and depressive symptoms: a meta-analysis. Sch. Ment. Heal. 
14, 455–469. doi: 10.1007/s12310-021-09492-0

Pintrich, P. R., and De Groot, E. V. (1991). Motivational and self-regulated learning 
components of classroom academic performance. J. Educ. Psychol. 83, 33–40. doi: 
10.1037/0022-0663.83.1.33

Putwain, D., Wood, P., and Pekrun, R. (2020). Achievement emotions and academic 
achievement: reciprocal relations and the moderating influence of academic buoyancy. 
J. Educ. Psychol. 114, 108–126. doi: 10.1037/edu0000637

Richardson, M., Abraham, C., and Bond, R. (2012). Psychological correlates of 
university students' academic performance: a systematic review and meta-analysis. 
Psychol. Bull. 138, 353–387. doi: 10.1037/a0026838

Sang, B., Pan, T., Deng, X., and Zhao, X. (2017). Be cool with academic stress: the 
association between emotional states and regulatory strategies among Chinese 
adolescents. Educ. Psychol. 38, 38–53. doi: 10.1080/01443410.2017.1309008

Scott, W. D., Cervone, D., and Ebiringah, O. U. (2024). The social-cognitive clinician: 
on the implications of social cognitive theory for psychotherapy and assessment. Int. J. 
Psychol. 59, 616–623. doi: 10.1002/ijop.13125

Sonnentag, S., and Meier, L. L. (2024). Gain and loss cycles revisited: what to consider 
when testing key assumptions of conservation of resources theory. J. Manag. Sci. Rep. 2, 
154–167. doi: 10.1177/27550311241247833

Steare, T., Gutiérrez Muñoz, C., Sullivan, A., and Lewis, G. (2023). The association 
between academic pressure and adolescent mental health problems: a systematic review. 
J. Affect. Disord. 339, 302–317. doi: 10.1016/j.jad.2023.07.028

Vorontsova-Wenger, O., Ghisletta, P., Ababkov, V., and Barisnikov, K. (2021). 
Relationship between mindfulness, psychopathological symptoms, and academic 
performance in university students. Psychol. Rep. 124, 459–478. doi: 
10.1177/0033294119899906

Yavuz Sercekman, M. (2024). Exploring the sustained impact of the mindfulness-
based stress reduction program: a thematic analysis. Front. Psychol. 15:1347336. doi: 
10.3389/fpsyg.2024.1347336

https://doi.org/10.3389/fpsyg.2025.1687223
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyg.2025.1687223/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2025.1687223/full#supplementary-material
https://doi.org/10.17759/pse.2024290209
https://doi.org/10.1016/j.paid.2015.01.007
https://doi.org/10.1093/clipsy.bph077
https://doi.org/10.3389/fpubh.2018.00149
https://doi.org/10.1037/0022-3514.84.4.822
https://doi.org/10.1016/j.jebo.2023.10.027
https://doi.org/10.16128/j.cnki.1005-3611.2012.02.024
https://doi.org/10.1186/s40468-025-00355-y
https://doi.org/10.1177/00315125251340564
https://doi.org/10.1146/annurev.publhealth.26.021304.144357
https://doi.org/10.1177/0149206314527130
https://doi.org/10.52810/TPE.2025.30001
https://doi.org/10.3389/fpsyg.2025.1528066
https://doi.org/10.1016/j.neuropsychologia.2015.05.030
https://doi.org/10.1002/pits.22653
https://doi.org/10.3390/bs14070537
https://doi.org/10.1080/01443410.2024.2390957
https://doi.org/10.1007/s12671-022-01885-9
https://doi.org/10.1016/j.jsp.2007.01.002
https://doi.org/10.1080/03054980902934639
https://doi.org/10.1007/s11218-023-09860-5
https://doi.org/10.3390/children10050861
https://doi.org/10.3389/fnbeh.2022.961070
https://doi.org/10.1007/s12310-021-09492-0
https://doi.org/10.1037/0022-0663.83.1.33
https://doi.org/10.1037/edu0000637
https://doi.org/10.1037/a0026838
https://doi.org/10.1080/01443410.2017.1309008
https://doi.org/10.1002/ijop.13125
https://doi.org/10.1177/27550311241247833
https://doi.org/10.1016/j.jad.2023.07.028
https://doi.org/10.1177/0033294119899906
https://doi.org/10.3389/fpsyg.2024.1347336


Guo et al.� 10.3389/fpsyg.2025.1687223

Frontiers in Psychology 09 frontiersin.org

Yu, H. (2020). Am i  the big fish? The effect of ordinal rank on student academic 
performance in middle school. J. Econ. Behav. Organ. 176, 18–41. doi: 
10.1016/j.jebo.2020.05.006

Zimmerman, M. A. (2013). Resiliency theory: a strengths-based approach to research 
and practice for adolescent health. Health Educ. Behav. 40, 381–383. doi: 
10.1177/1090198113493782

https://doi.org/10.3389/fpsyg.2025.1687223
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/j.jebo.2020.05.006
https://doi.org/10.1177/1090198113493782

	How does mindful awareness impact academic performance in junior high school students? A chain mediation effect based on academic self-efficacy and academic buoyancy
	1 Introduction
	2 Materials and methods
	2.1 Study design and setting
	2.2 Participants
	2.3 Measures
	2.3.1 Mindful awareness
	2.3.2 Academic buoyancy
	2.3.3 Academic self-efficacy
	2.3.4 Academic performance
	2.4 Procedure and ethical considerations
	2.5 Statistical analysis

	3 Results
	3.1 Descriptive statistics and correlation analysis
	3.2 Testing the hypothesized model

	4 Discussion
	4.1 Mindful awareness and academic performance
	4.2 The independent mediating roles of academic self-efficacy and academic buoyancy
	4.3 The chain mediating role of academic self-efficacy and academic buoyancy

	5 Conclusion
	6 Limitations

	References

