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Background: Exercise-type differences in psychological resilience 

may be difficult to interpret when activity type is confounded with 

exercise dose. Objective: To examine whether resilience differences 

between fitness and bodybuilding participants and participants in other 

physical activities persisted within exercise-dose strata, and whether 

exercise motivation was independently associated with resilience. 

Methods: This cross-sectional survey included 205 Chinese 

undergraduates classified into a fitness and bodybuilding group (n = 

107) or an other-activity group (n = 98). Exercise dose was derived from 

intensity, duration, and frequency using the PARS-3 scoring procedure. 

Dose-stratified Welch t tests, Mann–Whitney U sensitivity tests, 

Spearman correlations, and multivariable linear regression with HC3 

robust inference were conducted. Results: Internal consistency was 

high for resilience and exercise motivation (α = .960 and .945). In the 

low-dose stratum, the fitness and bodybuilding group had higher 

resilience than the other-activity group (mean difference = 17.93, 95% 

CI [11.20, 24.66], p < .001). A similar difference was observed in the 

moderate-dose stratum (mean difference = 21.93, 95% CI [9.81, 34.06], 
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p = .003). In the high-dose stratum, the difference was not statistically 

significant and was imprecisely estimated (mean difference = 3.09, 95% 

CI [−10.94, 17.12], p = .620). The multivariable model accounted for 

77.7% of the variance in resilience (R² = .777, adjusted R² = .771), and 

exercise motivation showed the largest independent standardized 

association with resilience (β = .696, p < .001). Conclusion: Resilience 

differences between exercise types varied across exercise-dose strata. 

Fitness and bodybuilding participation was associated with higher 

resilience at low and moderate doses, whereas the high-dose estimate 

was inconclusive. Exercise motivation showed the largest independent 

standardized association with resilience. These cross-sectional findings 

do not establish causal effects. 
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Introduction  

 

Psychological resilience refers to positive adaptation in the context of stress, adversity, or 

developmental challenge (Masten, 2007). For university students, resilience is relevant to 

academic demands, social adaptation, health behavior, and emotional regulation. Physical 

activity has increasingly been examined as a behavioral resource associated with resilience and 

mental health. Recent evidence indicates that physical activity is positively related to 

psychological resilience in youth populations (Qiu et al., 2025), and physical exercise may be 

associated with reduced student burnout through resilience-related mechanisms (Deng et al., 

2025). 

 

Fitness and bodybuilding participation was examined in this study not because it was assumed 

to be superior to other activities, but because it provides a salient example of structured exercise 

participation. Gym-based fitness, bodybuilding, and other resistance-oriented training often 

involve planned routines, progressive overload, body- and performance-related goals, training 

records, and visible feedback. These characteristics are consistent with established resistance-

training principles, in which progression, specificity, and planned variation are central to 

training adaptation (American College of Sports Medicine, 2009). An uncontrolled longitudinal 

barbell-training study reported improvements in perceived competence and self-efficacy, while 

motivation-related measures were associated with selected training outcomes (Martinez 

Kercher et al., 2024). Because that study lacked a control group, its findings provide only 

preliminary evidence that structured resistance training may involve these psychological 

processes. 
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Despite this contextual relevance, studies comparing exercise types face a basic 

methodological problem: activity type is often confounded with exercise dose. Exercise dose 

includes intensity, duration, and frequency, which are central components of common physical 

activity rating approaches and public-health guidelines (Liang, 1994; World Health 

Organization, 2020). Observed resilience differences between fitness and bodybuilding 

participants and participants in other activities may partly reflect differences in training 

intensity, session duration, or frequency rather than activity context alone. 

 

Exercise dose may not fully capture contextual characteristics of fitness and bodybuilding 

participation that could be psychologically relevant. Planned repetition, progressive overload, 

clear goals, visible bodily and performance feedback, and self-monitoring may support 

perceived competence and internalized regulation, which are central to self-determination 

theory (Deci & Ryan, 2000; Teixeira et al., 2012). Clear goals, immediate feedback, and 

progressive challenge are also compatible with conditions proposed to support flow 

experiences (Csikszentmihalyi, 1990; Jackson & Marsh, 1996). 

 

Exercise motivation is theoretically relevant because it is associated with how physical activity 

is valued, sustained, and integrated into self-regulatory routines. Recent research among 

college students shows that different exercise motives have shown differential associations 

with mental health (Li et al., 2024), and that exercise motivation has also been associated with 

self-efficacy and mental toughness, with leisure satisfaction examined as a potential mediating 

factor (Yu et al., 2024). Goal setting, activity enjoyment, and recording physical activity have 

also been associated with college students' physical activity levels (Taylor et al., 2025). 

 

Although previous studies have linked physical activity with psychological resilience, fewer 

studies have examined whether apparent differences between exercise types persist after 

accounting for exercise dose and whether exercise motivation is independently associated with 

resilience beyond exercise type and dose. Rather than treating fitness and bodybuilding as an 

inherently superior activity type, the present cross-sectional study uses it as a case for 

examining how the interpretation of exercise-type differences changes when exercise dose and 

motivation are considered. The research questions were: (1) How are fitness and bodybuilding 

participants and other-activity participants distributed across low-, moderate-, and high-

exercise-dose strata? (2) Within comparable dose strata, do the groups differ in psychological 

resilience? (3) Is exercise motivation independently associated with resilience after accounting 

for exercise type, continuous exercise volume, gender, and grade? 

 

Methods 

 

Study Design, Ethics, and Participants 

 

This study used a privacy-protected cross-sectional questionnaire design. The survey was 

conducted among undergraduates from a university in China. Before data collection, 

permission to conduct the study was obtained from the relevant academic department at the 

participating university, and institutional ethics approval was obtained from the researcher’s 

home institution. Participants were informed of the study purpose, the voluntary nature of 

participation, confidentiality protections, and the research use of the data. Informed consent 

was obtained before questionnaire completion. 
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A total of 235 questionnaires were administered through online and offline formats. After 

invalid or low-quality responses were excluded, 205 valid questionnaires were retained for 

analysis, representing 87.2% of the questionnaires distributed. Data auditing identified no 

missing values in the core analytic variables, and no exact duplicate records were retained in 

the analytic dataset. Potentially identifying metadata, including submission time, IP address, 

school name, and department-specific information, were removed or generalized before 

analysis. 

 

The analytic sample comprised 107 students who identified fitness and bodybuilding as their 

primary exercise activity and 98 students who identified walking, running, ball games, 

swimming, or other activities as their primary exercise activity. The sample included 114 men 

(55.6%) and 91 women (44.4%). Grade distribution was first year (n = 64), second year (n = 

44), third year (n = 37), and fourth year or above (n = 60). Because of the small number of 

fifth-year students, the fifth-year response category was combined with the fourth-year 

category to form a fourth year-or-above category for analysis. 

 

Measures 

 

Exercise volume was assessed using the Physical Activity Rating Scale-3 (PARS-3; Liang, 

1994). Intensity was scored from 1 to 5. The exported duration code (1–5) was recoded to the 

standard PARS-3 duration metric (0–4). Frequency was coded from 1 to 5 in ascending order 

of exercise frequency: ≤1 time/month = 1, 2–3 times/month = 2, 1–2 times/week = 3, 3–5 

times/week = 4, and approximately daily = 5. Exercise volume was calculated as intensity × 

duration × frequency, yielding scores from 0 to 100. Scores were subsequently classified into 

low (0–19), moderate (20–42), and high (43–100) exercise-dose strata. 

 

Psychological resilience was assessed using the 25-item Chinese version of the Connor–

Davidson Resilience Scale (CD-RISC; Connor & Davidson, 2003; Yu & Zhang, 2007). For 

scoring, exported response codes of 1–5 was recoded to the standard 0–4 metric, yielding a 

total score ranging from 0 to 100, with higher scores indicating greater psychological resilience. 

Exercise motivation was assessed using the 15-item simplified Chinese version of the Motives 

for Physical Activity Measure-Revised (MPAM-R; Chen et al., 2013). The instrument 

comprises five dimensions with three items per dimension. Items were rated on a 5-point scale 

and averaged across the 15 items to obtain an overall exercise-motivation score ranging from 

1 to 5, with higher scores indicating stronger exercise motivation. 

 

Primary exercise type was self-reported. Participants who identified fitness and bodybuilding 

as their primary exercise activity were classified as the fitness and bodybuilding group; those 

reporting walking, running, ball games, swimming, or other activities were classified as the 

other-activity group. 

 

Data Analysis 

 

Cronbach’s α was used to evaluate internal consistency. Within each dose stratum, group means 

were compared using Welch’s independent-samples t test to accommodate unequal subgroup 

sizes and potential heterogeneity of variances. Mean-difference confidence intervals were 

calculated using the Welch standard error, and 95% confidence intervals for Cohen’s d were 

estimated using 20,000 percentile bootstrap resamples with a fixed reproducibility seed. Mann–

Whitney U tests were conducted as nonparametric sensitivity analyses. Spearman’s rank 
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correlations were used to examine associations involving ordinal variables or continuous 

variables showing substantial departures from normality. 

 

In the multivariable linear regression model, continuous variables were standardized before 

analysis to facilitate comparison of effect estimates. The model estimated the independent 

associations of fitness and bodybuilding participation, exercise volume, and exercise 

motivation with resilience after adjustment for gender and grade. Multicollinearity was 

assessed using variance inflation factors (VIFs) and tolerance values. Because the Breusch–

Pagan test indicated heteroskedasticity, HC3 robust covariance estimates were used for 

coefficient-level inference and the overall Wald F test. Two additional sensitivity models were 

examined: one excluding the high-dose stratum and one adding an exploratory participation-

by-volume interaction term. 

 

Results 

 

Data Audit, Reliability, and Dose Distribution 

 

The audited dataset included 205 valid cases. The core analytic variables had no missing values, 

and all values were within their expected ranges. The resilience and exercise motivation scales 

demonstrated high internal consistency (α = .960 and .945, respectively). Using the predefined 

exercise-dose scoring and classification procedure described in the Methods, the low-, 

moderate-, and high-dose strata included 104, 38, and 63 participants, respectively. 

 

Table 1. Distribution of Exercise Type Across Exercise-Dose Strata 

 

Dose stratum Fitness and bodybuilding, n (%) Other activities, n (%) Total, n 

Low dose 23 (22.1) 81 (77.9) 104 

Moderate dose 29 (76.3) 9 (23.7) 38 

High dose 55 (87.3) 8 (12.7) 63 

Total 107 (52.2) 98 (47.8) 205 
Note. Values are presented as n (row %). Percentages were calculated within each exercise-dose stratum and may 

not sum to exactly 100.0 because of rounding. 

 

Dose-Stratified Comparisons 

 

In the low-dose stratum, the fitness and bodybuilding group 𝑛 = 23,𝑀 = 66.61, 𝑆𝐷 = 11.45 

scored higher than the other-activity group 𝑛 = 81,𝑀 = 48.68, 𝑆𝐷 = 21.44, mean difference 

= 17.93, 95% CI [11.20, 24.66], Welch t (68.85) = 5.32, p < .001, d = 0.91, 95% bootstrap CI 

[0.56, 1.33]. In the moderate-dose stratum, the fitness and bodybuilding group 𝑛 = 29,𝑀 =
76.38, 𝑆𝐷 = 7.19 scored higher than the other-activity group 𝑛 = 9,𝑀 = 54.44, 𝑆𝐷 = 15.59, 

mean difference = 21.93, 95% CI [9.81, 34.06], Welch t (9.08) = 4.09, p = .003, d = 2.26, 95% 

bootstrap CI [1.32, 4.09]. In the high-dose stratum, no statistically significant difference was 

detected between the fitness and bodybuilding group 𝑛 = 55,𝑀 = 75.96, 𝑆𝐷 = 5.52 and the 

other-activity group 𝑛 = 8,𝑀 = 72.88, 𝑆𝐷 = 16.75, mean difference = 3.09, 95% CI [−10.94, 

17.12], Welch t(7.22) = 0.52, p = .620, d = 0.40, 95% bootstrap CI [−1.08, 2.37]. Mann–

Whitney U sensitivity tests yielded the same significance pattern (low and moderate p < .001; 

high p = .102). 
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Table 2. Dose-Stratified Resilience Differences by Exercise Type 

 

Dose 

stratum 
Groups: n, M (SD) 

Mean difference 

[95% CI] 

Welch 

t(df) 
p 

Cohen's d 

[95% 

bootstrap CI] 

Low dose 

Fitness 23: 66.61 

(11.45);  

Other 81: 48.68 

(21.44)  

17.93 [11.20, 

24.66] 

5.32 

(68.85) 

< 

.001 

0.91 [0.56, 

1.33] 

Moderate 

dose 

Fitness 29: 76.38 

(7.19); Other 9: 

54.44 (15.59) 

21.93 [9.81, 

34.06] 

4.09 

(9.08) 
.003 

2.26 [1.32, 

4.09] 

High 

dose 

Fitness 55: 75.96 

(5.52); Other 8: 

72.88 (16.75) 

3.09 [−10.94, 

17.12] 

0.52 

(7.22) 
.620 

0.40 [−1.08, 

2.37] 

Note. Positive differences indicate higher resilience in the fitness and bodybuilding group. Mean-difference 

confidence intervals use Welch standard errors. Cohen's d confidence intervals are percentile bootstrap intervals 

based on 20,000 resamples. The high-dose other-activity cell contained eight participants, and the corresponding 

confidence intervals were wide. 

 

Correlations and Regression Models 

 

Exercise volume was positively correlated with resilience (ρ = .592) and exercise motivation 

(ρ = .520), and exercise motivation was positively correlated with resilience (ρ = .738); all p < 

.001. In the multivariable model, exercise motivation showed the largest independent 

standardized association with resilience. 

 

Table 3. Spearman Correlations Among Key Variables 

 

Variable Resilience Exercise motivation 
Exercise volume .592 .520 

Exercise motivation .738 — 

Competence motivation .714 .833 

Social motivation .699 .850 

Health motivation .645 .844 
Note. N = 205. Values are Spearman’s rank-order correlation coefficients (ρ). All reported correlations were 

positive and statistically significant at p < .001 (two-sided). The overall exercise motivation score is a composite 

of the three motivation dimensions; therefore, correlations between the overall score and its dimensions are part–

whole correlations. The em dash indicates an omitted self-correlation. 

 

The multivariable linear regression model accounted for 77.7% of the variance in resilience   

(R² = .777, adjusted R² = .771). An HC3 heteroskedasticity-robust Wald F test indicated that 

the set of predictors was jointly associated with resilience, F(5, 199) = 185.66, p < .001. Among 

the predictors, exercise motivation showed the largest adjusted standardized association with 

resilience (β = .696, HC3 SE = .060, HC3 95% CI [.579, .814], p < .001). 
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Table 4. Standardized Multivariable Linear Regression Predicting Psychological Resilience 

 

Predictor β 
HC3 

SE 
t p 

HC3 95% 

CI 
VIF 

Toleranc

e 

fitness and 

bodybuilding 

participation 

.221 .064 3.44 
< 

.001 
[.094, .348] 

1.87

6 
.533 

Exercise volume .095 .039 2.44 .016 [.018, .172] 
1.70

3 
.587 

Exercise motivation .696 .060 
11.6

8 

< 

.001 
[.579, .814] 

1.60

5 
.623 

Gender −.067 .033 
−2.0

5 
.042 

[−.132, 

−.003] 

1.06

5 
.939 

Grade −.075 .042 
−1.7

6 
.080 

[−.158, 

.009] 

1.42

8 
.700 

Note. The outcome and all predictors, including the coded group and covariate variables, were z-standardized 

before model estimation. Because the Breusch–Pagan test indicated heteroskedasticity, HC3 robust standard 

errors, t tests, and 95% confidence intervals are reported. β = standardized regression coefficient; SE = standard 

error; CI = confidence interval; VIF = variance inflation factor; tolerance = 1/VIF. 

 

In a sensitivity analysis excluding the high-dose stratum (n = 142), the model yielded R² = .749 

and adjusted R² = .739. Adding an exploratory interaction between fitness and bodybuilding 

participation and exercise volume to the full-sample model produced little change in model fit 

(R² = .778, adjusted R² = .772; ΔR² = .001). The interaction term was not supported by HC3 

robust inference (β = .116, HC3 SE = .130, HC3 95% CI [−.141, .372], p = .374). Given the 

unequal dose-stratum cell sizes, these analyses were interpreted as exploratory sensitivity 

checks rather than confirmatory tests. 

 

Discussion 

 

This dose-stratified reanalysis indicates that exercise-type differences in psychological 

resilience require dose-sensitive interpretation. In the final dose classification, the low-dose 

stratum included 23 fitness and bodybuilding participants and 81 other-activity participants, 

whereas the moderate-dose stratum included 29 and 9 participants, respectively. Higher 

resilience was observed in the fitness and bodybuilding group in both strata. In the moderate-

dose stratum, however, the standardized difference was large (d = 2.26) but imprecisely 

estimated, as reflected by the wide bootstrap 95% CI [1.32, 4.09] and the small other-activity 

subgroup (n = 9). These are exploratory within-stratum associations, not causal effects. 

 

One possible contextual interpretation is theoretically plausible, but it remains untested in the 

present cross-sectional data. Fitness and bodybuilding training often involves clear goals, 

progressive challenge, repeated practice, self-monitoring, and visible feedback. These features 

may support perceived competence and more autonomous forms of motivation, which are 

central to self-determination theory (Deci & Ryan, 2000; Teixeira et al., 2012). A recent review 

of systematic reviews identified competence, intrinsic regulation, and identified regulation as 

recurring factors associated with physical activity, supporting their relevance to sustained 
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participation (Xu et al., 2025). The same contextual features may also create conditions 

compatible with flow by pairing clear goals and feedback with progressive challenge 

(Csikszentmihalyi, 1990; Jackson & Marsh, 1996). Recent exercise research has assessed flow 

alongside physiological responses during physical activity, reinforcing flow as a testable 

exercise-process construct rather than a demonstrated mechanism in the present study (Kania 

et al., 2024). These processes may provide one theoretical account of why structured exercise 

contexts could be associated with more favourable psychological experiences. However, 

perceived competence, regulation quality, and flow were not measured in the present study; 

these proposed pathways therefore remain hypotheses for future longitudinal or intervention 

research. 

 

Exercise motivation showed the strongest independent standardized association with resilience 

in the fitted model (β = .696). This pattern is consistent with evidence linking exercise motives 

with college students' mental health (Li et al., 2024) and motivation-related processes with self-

efficacy and mental toughness (Yu et al., 2024). However, the cross-sectional data do not 

establish that motivation causes resilience or mediates an effect of exercise type. The relatively 

high model fit (R² = .777, adjusted R² = .771) also warrants cautious interpretation. The small 

difference between R² and adjusted R² and the low VIF values provide little indication of severe 

model overparameterization or multicollinearity. Model fit also remained high after exclusion 

of the high-dose stratum (R² = .749), whereas adding the participation-by-volume interaction 

produced negligible improvement (ΔR² = .001). Nevertheless, exercise motivation and 

resilience were strongly correlated (ρ = .738), and both were assessed by self-report. 

Conceptual proximity, shared method variance, and reciprocal relationships may therefore have 

contributed to the observed association and high in-sample model fit. 

 

The high-dose stratum included 55 fitness and bodybuilding participants and eight other-

activity participants. The mean difference was not statistically significant (mean difference = 

3.09, 95% CI [−10.94, 17.12], Welch p = .620), and the standardized effect was highly 

imprecise (d = 0.40, 95% bootstrap CI [−1.08, 2.37]). The wide confidence intervals and small 

other-activity subgroup preclude any conclusion of equivalence or absence of an exercise-type 

difference. Larger and more balanced high-dose samples are required. 

 

For university health promotion, the findings suggest that exercise dose and motivational 

characteristics warrant consideration alongside exercise type when interpreting psychological 

resilience. Program features such as progressive goal setting, exercise enjoyment, training 

records, feedback, and supportive peer environments merit further investigation as potential 

correlates of psychologically beneficial exercise participation (Taylor et al., 2025). Future 

intervention studies should directly test whether competence-supportive exercise environments 

confer psychological benefits beyond those associated with exercise dose alone. 

 

Limitations and Future Research 

 

Several limitations should be noted. First, the cross-sectional design precludes causal or 

directional conclusions. Second, the dose-stratified cells remained uneven: the moderate-dose 

other-activity group included nine participants, and the high-dose other-activity group included 

eight, resulting in limited precision for the corresponding estimates. Third, all core variables 

were self-reported, and shared method variance, recall bias, social desirability, and the 

conceptual proximity between exercise motivation and resilience may have contributed to the 

high model fit. In addition, the reported R² reflects in-sample model fit; no out-of-sample 
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validation was conducted, and it should not be interpreted as predictive accuracy in new 

samples. Fourth, the Breusch–Pagan test indicated heteroskedasticity; HC3 robust covariance 

estimates were therefore used for regression inference. Nonparametric sensitivity analyses 

were also conducted for the dose-stratified group comparisons to assess the robustness of the 

observed pattern. Fifth, the single-university sample limits generalizability. Future studies 

should use larger and more balanced multi-site samples, longitudinal or intervention designs, 

objective exercise records, independent validation samples, and preregistered models of 

motivational and experiential processes. 

 

Conclusion 

 

Observed differences in psychological resilience between exercise types varied across 

exercise-dose strata. Within the low- and moderate-dose strata, fitness and bodybuilding 

participation was associated with higher resilience, whereas no statistically significant 

difference was detected in the high-dose stratum, where the estimate was imprecise. Exercise 

motivation showed the largest independent standardized association with resilience in the 

multivariable model. These cross-sectional findings support a dose-sensitive interpretation of 

exercise-type differences but do not establish causal effects. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
Volume 11 Issue 64 (September 2026) PP. 1072-1083 

1081 
 

Acknowledgements: The authors would like to express their sincere gratitude to 

Universiti Teknologi Malaysia (UTM) and Chang’an University 

for providing the necessary resources and support throughout the 

course of this research. Special appreciation is extended to 

colleagues and peers who contributed valuable insights and 

constructive feedback, which greatly enhanced the quality of this 

paper. 

 

Funding Statement: No Funding 

 

Conflict of Interest 

Statement: 

The authors declare that there is no conflict of interest regarding 

the publication of this paper. All authors have contributed to this 

work and approved the final version of the manuscript for 

submission to the International Journal of Education, Psychology 

and Counseling (IJEPC). 

 

Ethics Statement: This study was conducted in accordance with ethical research 

standards. All procedures involving human participants were 

reviewed and approved by the Universiti Teknologi Malaysia 

Research Ethics Committee, approval number UTMREC-2026-

262.  

Informed consent was obtained from all participants prior to data 

collection. Participation was voluntary, and respondents were 

assured of confidentiality and anonymity. The data collected were 

used solely for academic purposes. 

 

Author Contribution 

Statement: 

All authors contributed significantly to the development of this 

manuscript. Jing Zhu was responsible for conceptualization, 

methodology, final formal analysis, writing the original draft, and 

reviewing and editing the manuscript. Halijah Ibrahim contributed 

to conceptualization, validation, manuscript review and editing, 

and supervision. Diyana Abdul Ghani contributed to manuscript 

review and supervision. Ming Hu contributed to investigation, 

preliminary data curation and analysis, and writing the original 

draft. All authors read and approved the final version of the 

manuscript prior to submission. 

 



 
Volume 11 Issue 64 (September 2026) PP. 1072-1083 

1082 
 

References 

 

American College of Sports Medicine. (2009). American College of Sports Medicine position 

stand: Progression models in resistance training for healthy adults. Medicine & Science 

in Sports & Exercise, 41(3), 687–708. 

https://doi.org/10.1249/MSS.0b013e3181915670 

Chen, S.-P., Wang, Y.-B., Rong, J.-Z., Pan, X.-G., & Bao, J. (2013). The simplified version of 

the MPAM-R: Reliability and validity. Journal of Beijing Sport University, 36(2), 66–

70, 78. https://doi.org/10.19582/j.cnki.11-3785/g8.2013.02.013 

Connor, K. M., & Davidson, J. R. T. (2003). Development of a new resilience scale: The 

Connor-Davidson Resilience Scale (CD-RISC). Depression and Anxiety, 18(2), 76–82. 

https://doi.org/10.1002/da.10113 

Csikszentmihalyi, M. (1990). Flow: The psychology of optimal experience. Harper & Row. 

Deci, E. L., & Ryan, R. M. (2000). The ‘what’ and ‘why’ of goal pursuits: Human needs and 

the self-determination of behavior. Psychological Inquiry, 11(4), 227–268. 

https://doi.org/10.1207/S15327965PLI1104_01 

Deng, D., Sun, Q., & Li, H. (2025). The influences of physical exercise on student burnout: 

Based on the mediating role of psychological resilience. BMC Psychology, 13, Article 

114. https://doi.org/10.1186/s40359-025-02394-9 

Jackson, S. A., & Marsh, H. W. (1996). Development and validation of a scale to measure 

optimal experience: The Flow State Scale. Journal of Sport and Exercise Psychology, 

18(1), 17–35. https://doi.org/10.1123/jsep.18.1.17 

Kania, D., Romaniszyn-Kania, P. M., Bugdol, M., Tuszy, A., Ledwoń, D., Pollak, A., & Mitas, 

A. W. (2024). Flow and physiological response assessment during exercise using 

metrorhythmic stimuli. Journal of Human Kinetics, 94, 243–254. 

https://doi.org/10.5114/jhk/187804 

Li, J., Wang, L., Pan, L., Hu, Z., Yin, R., & Liu, J.-F. (2024). Exercise motivation, physical 

exercise, and mental health among college students: Examining the predictive power of 

five different types of exercise motivation. Frontiers in Psychology, 15, Article 

1356999. https://doi.org/10.3389/fpsyg.2024.1356999 

Liang, D. Q. (1994). Stress levels of university students and their relationship with physical 

exercise. Chinese Mental Health Journal, 8(1), 5–6. 

Martinez Kercher, V. M., Watkins, J. M., Goss, J. M., Phillips, L. A., Roy, B. A., Blades, K., 

Dobson, D., & Kercher, K. A. (2024). Psychological needs, self-efficacy, motivation, 

and resistance training outcomes in a 16-week barbell training program for adults. 

Frontiers in Psychology, 15, Article 1439431. 

https://doi.org/10.3389/fpsyg.2024.1439431 

Masten, A. S. (2007). Resilience in developing systems: Progress and promise as the fourth 

wave rises. Development and Psychopathology, 19(3), 921–930. 

https://doi.org/10.1017/S0954579407000442 

Qiu, W., Huang, C., Xiao, H., Nie, Y., Ma, W., Zhou, F., & Liu, C. (2025). The correlation 

between physical activity and psychological resilience in young students: A systematic 

review and meta-analysis. Frontiers in Psychology, 16, Article 1557347. 

https://doi.org/10.3389/fpsyg.2025.1557347 

Taylor, S., Martin, J., Wilson, O. W. A., Elliot, L., & Bopp, M. (2025). The impact of physical 

activity enjoyment, exercise self-efficacy, recording physical activity, and exercise goal 

setting on physical activity levels of college students. Recreational Sports Journal, 

49(1), 33–45. https://doi.org/10.1177/15588661241261997 

https://doi.org/10.1249/MSS.0b013e3181915670
https://doi.org/10.19582/j.cnki.11-3785/g8.2013.02.013
https://doi.org/10.1002/da.10113
https://doi.org/10.1207/S15327965PLI1104_01
https://doi.org/10.1186/s40359-025-02394-9
https://doi.org/10.1123/jsep.18.1.17
https://doi.org/10.5114/jhk/187804
https://doi.org/10.3389/fpsyg.2024.1356999
https://doi.org/10.3389/fpsyg.2024.1439431
https://doi.org/10.1017/S0954579407000442
https://doi.org/10.3389/fpsyg.2025.1557347
https://doi.org/10.1177/15588661241261997


 
Volume 11 Issue 64 (September 2026) PP. 1072-1083 

1083 
 

Teixeira, P. J., Carraça, E. V., Markland, D., Silva, M. N., & Ryan, R. M. (2012). Exercise, 

physical activity, and self-determination theory: A systematic review. International 

Journal of Behavioral Nutrition and Physical Activity, 9, Article 78. 

https://doi.org/10.1186/1479-5868-9-78 

World Health Organization. (2020). WHO guidelines on physical activity and sedentary 

behaviour. https://www.who.int/publications/i/item/9789240015128 

Xu, Z., Shamsulariffin, S., Azhar, Y., & Xi, M. (2025). Does self-determination theory associate 

with physical activity? A systematic review of systematic review. International Journal 

of Psychology, 60(3), Article e70044. https://doi.org/10.1002/ijop.70044 

Yu, C., Zeng, Z., Xue, A., & Wu, Q. (2024). The effect of exercise motivation on college 

students’ self-efficacy: The mediating roles of leisure satisfaction and mental toughness. 

Frontiers in Psychology, 15, Article 1465138. 

https://doi.org/10.3389/fpsyg.2024.1465138 

Yu, X., & Zhang, J. (2007). Factor analysis and psychometric evaluation of the Connor-

Davidson Resilience Scale (CD-RISC) with Chinese people. Social Behavior and 

Personality: An International Journal, 35(1), 19–30. 

https://doi.org/10.2224/sbp.2007.35.1.19 

https://doi.org/10.1186/1479-5868-9-78
https://www.who.int/publications/i/item/9789240015128
https://doi.org/10.1002/ijop.70044
https://doi.org/10.3389/fpsyg.2024.1465138
https://doi.org/10.2224/sbp.2007.35.1.19


  n = 23 , M = 66 . 61 , S D = 11 . 45


  n = 81 , M = 48 . 68 , S D = 21 . 44


  n = 29 , M = 76 . 38 , S D = 7 . 19


  n = 9 , M = 54 . 44 , S D = 15 . 59


  n = 55 , M = 75 . 96 , S D = 5 . 52


  n = 8 , M = 72 . 88 , S D = 16 . 75

