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Abstract:  

This study examined the effects of an integrated physical fitness program embedded 

within Physical Education classes on selected health-related fitness components among 

students at the University of Finance - Marketing. A quasi-experimental pre-test-post-test 

design was employed with 80 first-year students, including 40 students in the 

experimental group and 40 in the control group. Both groups participated in regular 

Physical Education classes twice per week for 10 weeks, while the experimental group 

additionally completed a brief circuit-based fitness routine consisting of jumping jacks, 

bodyweight squats, push-ups, and plank exercises. Three health-related fitness 

components were assessed before and after the intervention, including cardiovascular 

endurance, flexibility, and muscular strength. The results showed that the experimental 

group achieved greater improvements than the control group across all variables. 

Cardiovascular endurance increased from 32.45 ± 4.21 to 38.70 ± 4.56 laps in the 

experimental group, compared with an increase from 32.10 ± 4.08 to 34.05 ± 4.19 laps in 

the control group. Flexibility improved from 20.35 ± 5.12 cm to 25.82 ± 4.88 cm in the 

experimental group, whereas the control group improved from 20.02 ± 5.06 cm to 21.43 ± 

4.91 cm. Muscular strength rose from 18.60 ± 4.32 to 22.48 ± 4.41 repetitions in the 

experimental group, while the control group increased from 18.25 ± 4.11 to 19.63 ± 4.07 

repetitions. After controlling for pre-test scores, ANCOVA results indicated significant 

between-group differences in cardiovascular endurance, flexibility, and muscular 

strength. These findings suggest that integrating a short and structured physical fitness 

circuit into regular university Physical Education classes may be an effective and feasible 

strategy for improving students' health-related fitness. 
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1. Introduction 

 

Health-related fitness has become an increasingly important issue in higher education 

because university students are often exposed to prolonged sitting, academic pressure, 

irregular exercise habits, and reduced participation in organized physical activity. 

Regular physical activity contributes to improvements in cardiorespiratory fitness, 

muscular fitness, and general health, whereas sedentary behavior is associated with 

poorer physical outcomes. 

 Among the components of health-related fitness, cardiovascular endurance, 

flexibility, and muscular strength are especially relevant in educational settings because 

they can be assessed using low-cost field tests and can respond to repeated training 

exposure. These characteristics make such tests suitable for intervention studies 

conducted in university environments. 

 The present study adapted the logic of a class-integrated fitness intervention to the 

context of students at the University of Finance - Marketing, where Physical Education is 

a compulsory subject and therefore offers a realistic platform for health-oriented exercise 

integration. 

 The study aimed to examine the effects of an integrated physical fitness program 

within Physical Education classes on selected health-related fitness components among 

students at the University of Finance - Marketing. 

 

2. Methods 

 

This study employed a quasi-experimental pre-test-post-test design with an experimental 

group and a control group. The participants consisted of 80 first-year students enrolled 

in compulsory Physical Education classes at the University of Finance - Marketing. They 

were divided into two groups: the experimental group (n = 40) and the control group (n 

= 40). 

 Both groups attended regular Physical Education classes twice per week for 10 

weeks. The control group followed the usual curriculum only. The experimental group 

followed the same curriculum but additionally performed a short physical fitness circuit 

immediately after the warm-up segment of each session. 

 The circuit consisted of four exercises: jumping jacks, bodyweight squats, push-

ups, and plank hold. Each exercise was performed for 30 seconds, followed by 15 seconds 

of rest. Students completed two rounds in the early phase of the intervention and 

progressed to three rounds in the later weeks. The total additional training time was 

approximately 12-15 minutes per session. 

 Three fitness components were assessed before and after the intervention: 

cardiovascular endurance, flexibility, and muscular strength. Descriptive statistics were 

used to summarize the data. Independent-samples t-tests were conducted to examine 

baseline equivalence between groups. Paired-samples t-tests were used to assess within-

group changes from pre-test to post-test. ANCOVA was then applied to compare post-
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test scores between groups while controlling for pre-test scores. Statistical significance 

was set at p < .05. 

 

3. Results 

 

At pre-test, the experimental group and the control group showed similar mean values 

across the three fitness variables. At post-test, however, the experimental group 

demonstrated greater gains in cardiovascular endurance, flexibility, and muscular 

strength. 

 
Table 1: Descriptive statistics of pre-test and  

post-test scores in the experimental and control groups 

Variable Group 
Pre-test  

(M ± SD) 

Post-test  

(M ± SD) 

Mean 

change 

Cardiovascular endurance  

(laps) 

Experimental 32.45 ± 4.21 38.70 ± 4.56 +6.25 

Control 32.10 ± 4.08 34.05 ± 4.19 +1.95 

Flexibility  

(cm) 

Experimental 20.35 ± 5.12 25.82 ± 4.88 +5.47 

Control 20.02 ± 5.06 21.43 ± 4.91 +1.41 

Muscular strength 

(repetitions/min) 
Experimental 18.60 ± 4.32 22.48 ± 4.41 +3.88 

 Control 18.25 ± 4.11 19.63 ± 4.07 +1.38 

 

Table 1 presents the descriptive statistics of pre-test and post-test scores in the 

experimental and control groups. The results show that, at the pre-test stage, the two 

groups had relatively similar mean scores across all three fitness variables: cardiovascular 

endurance, flexibility, and muscular strength. This indicates that the initial fitness levels 

of the two groups were generally comparable. 

 After the 10-week intervention, both groups showed improvement. However, the 

experimental group demonstrated clearly greater gains than the control group. 

Specifically, cardiovascular endurance in the experimental group increased from 32.45 ± 

4.21 to 38.70 ± 4.56 laps, with a mean increase of +6.25 laps, whereas the control group 

increased by only +1.95 laps. Flexibility in the experimental group improved by +5.47 cm, 

which was much higher than the +1.41 cm observed in the control group. Similarly, 

muscular strength in the experimental group increased by +3.88 repetitions per minute, 

compared with +1.38 repetitions per minute in the control group. These findings initially 

suggest that the fitness training program integrated into Physical Education classes 

produced greater improvements in the experimental group. 
 

Table 2: Independent-samples t-test results for baseline differences between groups 

Variable Experimental (M ± SD) Control (M ± SD) t p 

Cardiovascular endurance 32.45 ± 4.21 32.10 ± 4.08 0.377 .707 

Flexibility 20.35 ± 5.12 20.02 ± 5.06 0.289 .773 

Muscular strength 18.60 ± 4.32 18.25 ± 4.11 0.370 .712 
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Table 2 presents the results of the independent-samples t-test used to compare baseline 

differences between the experimental and control groups. The results indicate that there 

were no statistically significant differences between the two groups in any of the three 

variables, as all p-values were greater than .05. 

 Specifically, cardiovascular endurance had a value of p = 0.707, flexibility had p = 

0.773, and muscular strength had p = 0.712. These results confirm that, before the 

intervention, the two groups had equivalent initial fitness levels. This is an important 

condition for ensuring that any post-intervention changes can be attributed to the 

intervention program rather than to pre-existing differences between the groups. 

 
Table 3: Paired-samples t-test results for within-group changes from pre-test to post-test 

Variable Group 
Pre-test  

(M ± SD) 

Post-test  

(M ± SD) 
t p 

Cardiovascular endurance 
Experimental 32.45 ± 4.21 38.70 ± 4.56 -10.842 < .001 

Control 32.10 ± 4.08 34.05 ± 4.19 -4.126 < .001 

Flexibility 
Experimental 20.35 ± 5.12 25.82 ± 4.88 -9.537 < .001 

Control 20.02 ± 5.06 21.43 ± 4.91 -3.284 .002 

Muscular strength 
Experimental 18.60 ± 4.32 22.48 ± 4.41 -8.116 < .001 

Control 18.25 ± 4.11 19.63 ± 4.07 -2.917 .006 

 

Table 3 presents the paired-samples t-test results used to examine within-group changes 

from pre-test to post-test. The results show that both the experimental group and the 

control group achieved statistically significant improvements in all three variables, as all 

p-values were lower than .05. 

 In the experimental group, cardiovascular endurance improved significantly with 

t = -10.842, p < .001; flexibility improved with t = -9.537, p < .001; and muscular strength 

improved with t = -8.116, p < .001. In the control group, improvements were also 

statistically significant but smaller in magnitude: cardiovascular endurance t = -4.126, p 

< .001, flexibility t = -3.284, p = .002, and muscular strength t = -2.917, p = .006. 

 These findings indicate that regular Physical Education classes can also contribute 

to certain improvements in students’ fitness. However, when a short, structured, and 

regularly repeated fitness training program is added, the improvement becomes more 

pronounced. 

 
Table 4: ANCOVA results for post-test differences  

between groups controlling for pre-test scores 

Variable F p Partial η² 

Cardiovascular endurance 24.816 < .001 .244 

Flexibility 19.372 < .001 .201 

Muscular strength 11.458 .001 .130 

 

Table 4 presents the ANCOVA results comparing post-test scores between the two 

groups after controlling for pre-test scores. The results show statistically significant 

differences between the experimental and control groups in all three fitness variables. 
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Specifically, cardiovascular endurance showed F = 24.816, p < .001, Partial η² = .244; 

flexibility showed F = 19.372, p < .001, Partial η² = .201; and muscular strength showed F 

= 11.458, p = .001, Partial η² = .130. These values indicate that the intervention program 

had a positive effect on all three health-related fitness components. Among them, the 

strongest intervention effect was observed in cardiovascular endurance, followed by 

flexibility, while the effect on muscular strength was comparatively smaller. 

 

4. Discussion 

 

The findings indicate that students in the experimental group improved more than those 

in the control group across cardiovascular endurance, flexibility, and muscular strength. 

These results suggest that adding a short and structured exercise circuit to regular class 

sessions can generate meaningful improvements in health-related fitness, even when the 

total training time is relatively limited. 

 The strongest intervention effect was found in cardiovascular endurance. The 

experimental group improved by 6.25 laps, whereas the control group improved by only 

1.95 laps. This pattern suggests that repeated dynamic movement performed at moderate 

to vigorous intensity can stimulate cardiorespiratory adaptation over time. 

 Flexibility also improved substantially in the experimental group, with a gain of 

5.47 cm compared with 1.41 cm in the control group. Muscular strength increased 

significantly as well, although its effect size was smaller than those of cardiovascular 

endurance and flexibility. This pattern is reasonable because a brief equipment-free 

program often produces faster gains in movement tolerance and mobility than in 

maximal strength. 

 From a practical perspective, the findings support a feasible teaching model for 

the University of Finance - Marketing. Since many students may not participate in 

organized exercise outside class, embedding a 12-15 minute fitness circuit into standard 

lessons may provide an efficient strategy for improving physical fitness across a broad 

student population. 

 

5. Conclusion 

 

This study investigated the effects of an integrated physical fitness program within 

Physical Education classes on selected health-related fitness components among students 

at the University of Finance - Marketing. After 10 weeks of intervention, the experimental 

group demonstrated better outcomes than the control group in cardiovascular 

endurance, flexibility, and muscular strength. 

 Among the three fitness components, cardiovascular endurance showed the 

strongest response to the intervention, followed by flexibility and muscular strength. 

These results indicate that a brief circuit-based training routine added to regular Physical 

Education lessons can serve as an effective and feasible strategy for improving student 

fitness in a university context. 

about:blank


Le Huu Trieu 

CLASS-INTEGRATED FITNESS TRAINING AND HEALTH-RELATED  

FITNESS IN STUDENTS AT THE UNIVERSITY OF FINANCE-MARKETING

 

European Journal of Physical Education and Sport Science - Volume 13 │ Issue 3 │ 2026                                                       126 

Acknowledgment 

This research is funded by the University of Finance - Marketing, Vietnam. The author, 

Le Huu Trieu, would like to express sincere gratitude for the financial support provided 

by the University. The author also thanks the anonymous reviewers and the editorial 

board for their constructive comments and suggestions, which helped improve the 

quality of this paper. 

 

Creative Commons License Statement 

This research work is licensed under a Creative Commons Attribution-NonCommercial-

NoDerivatives 4.0 International License. To view a copy of this license, visit 

https://creativecommons.org/licenses/by-nc-nd/4.0. To view the complete legal code, visit 

https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode.en. Under the terms of this 

license, members of the community may copy, distribute, and transmit the article, 

provided that proper, prominent, and unambiguous attribution is given to the authors, 

and the material is not used for commercial purposes or modified in any way. Reuse is 

only allowed under the terms of the Creative Commons Attribution-NonCommercial-

NoDerivatives 4.0 International License. 

 

Conflict of Interest Statement 

The author declares that there are no conflicts of interest regarding the publication of this 

paper. 

 

About the Author(s) 

Le Huu Trieu is a lecturer at the Center for Physical Education, University of Finance – 

Marketing, Vietnam. He is involved in teaching physical education courses, including 

bodybuilding, basketball, athletics, and other sports-related subjects. His research 

interests focus on physical education, student fitness development, extracurricular sports 

activities, sports training, and the improvement of health-related physical fitness among 

university students. He has participated in teaching, training, and academic activities 

related to university physical education and student sports development. 

 

 

References 

 

American College of Sports Medicine. (2021). ACSM's guidelines for exercise testing and 

prescription (11th ed.). Wolters Kluwer. Retrieved from 

https://acsm.org/education-resources/books/guidelines-exercise-testing-

prescription/ 

Brown, C. E. B., Pearson, N., Braithwaite, R. E., Brown, W. J., & Biddle, S. J. H. (2024). Key 

influences on university students’ physical activity: A systematic review and 

meta-synthesis. BMC Public Health, 24, Article 441. https://doi.org/10.1186/s12889-

023-17621-4  

about:blank
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode.en
https://acsm.org/education-resources/books/guidelines-exercise-testing-prescription/
https://acsm.org/education-resources/books/guidelines-exercise-testing-prescription/
https://doi.org/10.1186/s12889-023-17621-4
https://doi.org/10.1186/s12889-023-17621-4


Le Huu Trieu 

CLASS-INTEGRATED FITNESS TRAINING AND HEALTH-RELATED  

FITNESS IN STUDENTS AT THE UNIVERSITY OF FINANCE-MARKETING

 

European Journal of Physical Education and Sport Science - Volume 13 │ Issue 3 │ 2026                                                       127 

Bull, F. C., Al-Ansari, S. S., Biddle, S., Borodulin, K., Buman, M. P., Cardon, G., Carty, C., 

Chaput, J.-P., Chastin, S., Chou, R., Dempsey, P. C., DiPietro, L., Ekelund, U., Firth, 

J., Friedenreich, C. M., Garcia, L., Gichu, M., Jago, R., Katzmarzyk, P. T., Lambert, 

E., ... Willumsen, J. F. (2020). World Health Organization 2020 guidelines on 

physical activity and sedentary behaviour. British Journal of Sports Medicine, 54(24), 

1451-1462. https://doi.org/10.1136/bjsports-2020-102955  

Huang, K., Kokkinos, P., Vu, Q. T., Afolabi, H. A., Ozemek, C., Sui, X., & Lavie, C. J. 

(2024). Effectiveness of physical activity interventions on undergraduate students’ 

mental health: A systematic review and meta-analysis. British Journal of Sports 

Medicine, 58(16), 923–933. https://doi.org/10.1093/heapro/daae054  

Johannes, C., Lehnert, K., & Worth, A. (2024). Strategies and best practices that enhance 

the physical activity levels of undergraduate university students: A systematic 

review. Health Promotion International, 39(2). 

https://doi.org/10.3390/ijerph21020173  

Kljajević, V., Stanković, M., Đorđević, D., Trkulja-Petković, D., Jovanović, R., Plazibat, K., 

Oršolić, M., Čurić, M., & Sporiš, G. (2022). Physical activity and physical fitness 

among university students: A systematic review. International Journal of 

Environmental Research and Public Health, 19(1), 158. 

https://doi.org/10.3390/ijerph19010158  

Mayorga-Vega, D., Aguilar-Soto, P., & Viciana, J. (2015). Criterion-related validity of the 

20-m shuttle run test for estimating cardiorespiratory fitness: A meta-analysis. 

Journal of Sports Science & Medicine, 14(3), 536-547. Retrieved from 

https://pubmed.ncbi.nlm.nih.gov/26336340/ 

Mayorga-Vega, D., Merino-Marbán, R., & Viciana, J. (2014). Criterion-related validity of 

sit-and-reach tests for estimating hamstring and lumbar extensibility: A meta-

analysis. Journal of Sports Science & Medicine, 13(1), 1-14. Retrieved from 

https://pubmed.ncbi.nlm.nih.gov/24570599/ 

Nóbrega, A. C. L., Ugrinowitsch, C., Pintanel, L., Barcelos, C., & Libardi, C. A. (2005). 

Interaction between resistance training and flexibility training in healthy young 

adults. Journal of Strength and Conditioning Research, 19(4), 842–846. 

https://doi.org/10.1519/r-15934.1 

Piercy, K. L., Troiano, R. P., Ballard, R. M., Carlson, S. A., Fulton, J. E., Galuska, D. A., 

George, S. M., & Olson, R. D. (2018). The Physical Activity Guidelines for 

Americans. JAMA, 320(19), 2020-2028. https://doi.org/10.1001/jama.2018.14854 

Rengasamy, S., Raju, S., & Nor Azhar Abdullah, N. A. S. (2012). A physical fitness 

intervention program within physical education classes on selected health-related 

fitness among secondary school girls. Procedia - Social and Behavioral Sciences, 

55, 1101-1106. https://doi.org/10.1016/j.sbspro.2012.09.603  

Simão, R., Lemos, A., Salles, B., Leite, T., Oliveira, E., Rhea, M., & Reis, V. (2011). The 

influence of strength, flexibility, and simultaneous training on flexibility and 

strength gains. Journal of Strength and Conditioning Research, 25(5), 1333–1338. 

https://doi.org/10.1519/jsc.0b013e3181da85bf  

about:blank
https://doi.org/10.1136/bjsports-2020-102955
https://doi.org/10.1093/heapro/daae054
https://doi.org/10.3390/ijerph21020173
https://doi.org/10.3390/ijerph19010158
https://pubmed.ncbi.nlm.nih.gov/26336340/
https://pubmed.ncbi.nlm.nih.gov/24570599/
https://doi.org/10.1519/r-15934.1
https://doi.org/10.1001/jama.2018.14854
https://doi.org/10.1016/j.sbspro.2012.09.603
https://doi.org/10.1519/jsc.0b013e3181da85bf

