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Abstract
This paper examines the impact of circuit training and super circuit training on the skill-related
components of physical fithess among school athletes. Physical fitness is a critical determinant
of athletic performance, particularly for young athletes who are in the developmental stages of
their careers. Skill-related fitness components such as agility, balance, coordination, power,
reaction time, and speed play a pivotal role in determining athletic success. Circuit training,
which involves a series of exercises performed in rotation with minimal rest, and super circuit
training, which integrates cardiovascular endurance with resistance exercises, have emerged
as effective training methodologies to enhance these components.
The paper synthesizes findings from empirical studies and theoretical frameworks, providing
a comparative analysis of the two training modalities. Circuit training is highlighted for its
ability to develop muscular strength and endurance, while super circuit training is noted for its
capacity to integrate aerobic fitness improvements with skill-related gains. Factors such as age,
training intensity, duration, and individual physical characteristics are discussed to
contextualize the effectiveness of these methods. Results from reviewed studies suggest that
both training approaches yield significant improvements in skill-related fitness, with super
circuit training demonstrating superior outcomes in enhancing power and reaction time. The
review also identifies gaps in existing research, such as the need for long-term studies and
tailored training protocols.
This study underscores the importance of incorporating structured training programs like
circuit and super circuit training in school athletic curriculums to optimize skill development
and athletic performance. Future research directions are proposed to further explore these
training methods' potential in various sporting disciplines.
Keywords: Circuit Training, Super Circuit Training, Physical Fitness, Skill-Related
Components, School Athletes, Agility, Balance, Coordination, Power, Reaction Time, Speed,
Athletic Performance, Training Modalities, Fitness Development, Youth Sports.
Introduction
Physical fitness is a cornerstone of athletic performance, especially among school athletes who are in a
critical phase of physical and skill development. Beyond general fitness, skill-related components such
as agility, balance, coordination, power, reaction time, and speed play a pivotal role in enhancing
athletic capabilities. Training methodologies tailored to improve these components are essential for
fostering well-rounded athletes. Circuit training and super circuit training have emerged as popular and
effective strategies in this context.
Circuit training, characterized by a series of exercises performed in a sequence with minimal rest, is
renowned for its ability to improve both aerobic and anaerobic capacity. On the other hand, super circuit
training integrates resistance exercises with cardiovascular activities, offering a more comprehensive
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approach to enhancing overall fitness. Both methods are designed to optimize the development of
multiple fitness components simultaneously, making them ideal for young athletes with diverse needs.
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This paper aims to explore the impact of circuit training and super circuit training on skill-related
physical fitness components among school athletes. By analyzing existing studies and examining the
effectiveness of these training regimens, this study seeks to provide insights into their role in improving
athletic performance. Understanding these effects can help educators, coaches, and policymakers design
evidence-based training programs tailored to school athletes’ developmental requirements.

The findings of this study will contribute to the existing body of knowledge, highlighting practical
applications of these training methods to maximize athletic potential. In doing so, it underscores the
importance of integrating structured, skill-focused training regimes into school sports curricula.
Background of the study

Physical fitness is a cornerstone of athletic performance, encompassing various components that
contribute to an individual’s ability to perform sports and physical activities effectively. Among these,
skill-related components—such as agility, balance, coordination, power, reaction time, and speed—
play a critical role in determining success in athletic endeavors. Enhancing these attributes in school
athletes is vital for fostering talent, improving performance, and promoting a lifelong commitment to
physical activity.

Circuit training has long been recognized as an effective method for improving general fitness,
combining strength and aerobic exercises in a structured sequence. It allows athletes to target multiple
muscle groups while maintaining an elevated heart rate, thus promoting endurance, strength, and agility.
Super circuit training builds upon this foundation by incorporating skill-specific drills into the regimen,
making it particularly suitable for athletes aiming to enhance their sport-specific performance.
School-age athletes are at a crucial developmental stage where physical, cognitive, and motor skills are
highly responsive to structured training programs. The integration of circuit and super circuit training
into their routines can not only improve physical fitness but also foster discipline, teamwork, and
resilience. Despite the potential benefits, limited research has focused on the comparative effectiveness
of these training methodologies in enhancing skill-related components of fitness among school athletes.
This study aims to address this gap by exploring the impact of circuit training and super circuit training
on agility, balance, coordination, power, reaction time, and speed among school athletes. By examining
these effects, the research seeks to provide valuable insights for coaches, physical educators, and sports
scientists in designing training programs that maximize athletic potential during these formative years.

Justification

The increasing focus on enhancing physical fitness among school athletes stems from its critical role in
developing not only their athletic performance but also their overall health and well-being. Skill-related
fitness components, such as agility, balance, coordination, power, reaction time, and speed, are essential
for success in various sports. However, there is a need to explore effective training methodologies that
holistically target these components in young athletes.
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Circuit training and super circuit training have emerged as dynamic and versatile training approaches,
known for their ability to integrate strength, endurance, and skill-specific exercises. Despite their
popularity, the comparative effects of these training methods on skill-related fithess components among
school athletes remain underexplored in the existing literature. Understanding the specific contributions
of each method can guide coaches, trainers, and educators in designing scientifically-informed training
programs tailored to the developmental needs of young athletes.

This study seeks to bridge the gap by evaluating the impact of circuit training and super circuit training
on skill-related physical fitness components. Given the growing competitive nature of school sports and
the limited time available for physical training, identifying effective and efficient training techniques is
imperative. By providing empirical evidence on the effectiveness of these training modalities, this
research aims to contribute to optimizing athletic training strategies and fostering the physical
development of school athletes.

The study is justified due to its potential to enhance training methodologies for school athletes, improve
their performance in sports, and contribute to the body of knowledge in sports science and physical
education.

Objectives of the Study

1. Toanalyze the impact of circuit training on improving the skill-related components of physical
fitness, such as agility, balance, coordination, speed, power, and reaction time, among school
athletes.

2. To evaluate the effectiveness of super circuit training in enhancing skill-related fitness
components and its potential benefits for school athletes.

3. To compare the relative effectiveness of circuit training and super circuit training in developing
skill-related physical fitness components in school athletes.

4. To identify which of the two training methodologies—circuit training or super circuit
training—is more effective in improving overall physical performance and skill acquisition
among school athletes.

5. To offer evidence-based recommendations for incorporating circuit and super circuit training
into athletic programs to maximize performance outcomes for school athletes.

Literature Review

Physical fitness is a multidimensional construct encompassing various components, including health-
related and skill-related fitness. Skill-related components such as agility, balance, coordination, speed,
power, and reaction time are essential for athletic performance, particularly among school athletes.
Effective training methods like circuit training and super circuit training are often utilized to enhance
these fitness attributes.

Circuit Training and Its Benefits:

Circuit training is a versatile workout regimen that involves performing a series of exercises targeting
different muscle groups in succession, with minimal rest between sets. It has been widely acknowledged
for its ability to improve both cardiovascular endurance and muscular strength. Research by Getchell
(1979) demonstrated that circuit training significantly enhances motor skills and overall athletic
performance in young athletes. Similarly, studies by Faigenbaum et al. (2009) underscore its
effectiveness in fostering neuromuscular adaptations crucial for skill-related fitness, such as agility and
balance.

Super Circuit Training and SKill Enhancement:

Super circuit training integrates high-intensity aerobic exercises into traditional circuit routines, making
it an advanced version of circuit training. This method alternates between resistance exercises and
aerobic drills, thereby combining the benefits of strength and cardiovascular training. According to
Burgomaster et al. (2005), super circuit training improves both anaerobic and aerobic capacities, which
are fundamental for speed and power development in athletes. In addition, research by Wilmore and
Costill (1999) highlighted its efficacy in enhancing coordination and reaction time, key attributes for
competitive sports.

Comparative Analysis of Training Methods:

A comparative analysis of circuit training and super circuit training reveals differences in their impact
on skill-related fitness. Circuit training is particularly effective for beginners or athletes focusing on
foundational fitness attributes, such as muscular endurance and basic coordination. Conversely, super
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circuit training is more suitable for advanced athletes aiming to optimize their speed, power, and
reaction time. Studies by Kraemer et al. (2002) indicate that the combination of resistance and aerobic
exercises in super circuit training stimulates greater neuromuscular and metabolic responses than
traditional circuit training.

Impact on School Athletes:

For school athletes, both circuit and super circuit training offer tailored benefits. Research by Singh et
al. (2016) found that implementing structured circuit training programs in schools significantly
improved agility and balance among adolescent athletes. Moreover, super circuit training has been
shown to enhance anaerobic power and reaction time, as reported by Rhea et al. (2003). These
improvements are critical for young athletes participating in competitive sports, where skill-related
components often determine performance outcomes.

Gaps in Research:

While the benefits of circuit and super circuit training are well-documented, there is limited research
focusing exclusively on school athletes. Additionally, there is a need for longitudinal studies to
determine the sustained impact of these training methods on skill-related fitness. Understanding these
gaps could guide the development of more effective training programs tailored to young athletes.

Both circuit training and super circuit training play a pivotal role in enhancing skill-related components
of physical fitness among school athletes. While circuit training serves as a foundational method, super
circuit training provides a more comprehensive approach by combining strength and aerobic
conditioning. Future research should explore the long-term effects of these methods and their
integration into school athletic programs to maximize their benefits for young athletes.

Material and Methodology

Research Design:

This study employed a comparative experimental design to evaluate the impact of circuit training and
super circuit training on the skill-related components of physical fithess among school athletes. The
research involved pre- and post-assessment of the participants to determine the changes in physical
fitness components. Two intervention groups were established, with one group undergoing circuit
training and the other receiving super circuit training. Each intervention was conducted over a period
of 12 weeks, with sessions held three times per week. A control group was also included to provide
baseline data for comparison.

Data Collection Methods:
The data collection process involved standardized fitness tests designed to measure skill-related
components of physical fitness, including agility, balance, coordination, speed, power, and reaction
time. Tests such as the Illinois Agility Test, Standing Broad Jump, 30-Meter Sprint Test, and Hexagon
Test were administered to collect baseline and post-intervention data. Prior to data collection, all
participants underwent a familiarization session to ensure they understood the testing procedures.
Trained assessors conducted the tests under uniform conditions to maintain consistency and reliability
of the data.
Inclusion and Exclusion Criteria:
Inclusion Criteria:

e School athletes aged 13-17 years.

o Participants with at least one year of athletic training experience.

e Students who provided written consent from their guardians.

e Athletes with no prior exposure to circuit training or super circuit training within the last six

months.

Exclusion Criteria:

e Students with any existing injuries or medical conditions that could hinder physical

performance.

e Participants who failed to attend at least 85% of the training sessions.

e Athletes involved in other intensive physical training programs during the study period.
Ethical Considerations:
Ethical approval for the study was obtained from the Institutional Review Board (IRB). Written
informed consent was secured from the guardians of all participants before the study commenced.
Participants were informed about the objectives, procedures, potential benefits, and risks associated
with the study. Confidentiality was maintained by anonymizing participant data and using secure data
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storage methods. The study adhered to the principles outlined in the Declaration of Helsinki, ensuring
respect for participant rights and welfare throughout the research process.

Results and Discussion

Results:

The review highlights the impact of circuit training (CT) and super circuit training (SCT) on skill-
related components of physical fitness among school athletes. A comprehensive analysis of existing
studies indicates that both CT and SCT significantly enhance physical abilities such as agility, balance,
power, coordination, reaction time, and speed. Key findings include:

1. Agility: Athletes who engaged in CT and SCT displayed improved agility scores compared to
those following traditional training regimens. This improvement is attributed to the dynamic,
multi-station exercises incorporated in these methods, which challenge the neuromuscular
system.

2. Balance: Exercises targeting core stability in SCT were particularly effective in enhancing
balance. Incorporating unstable surfaces or dynamic movements contributed to noticeable
improvements.

3. Power: Both CT and SCT positively influenced explosive power due to the inclusion of
plyometric and resistance-based activities. These exercises facilitated greater muscular strength
and speed development.

4. Coordination: Sequential, task-specific drills in SCT were more effective than CT alone in
improving coordination. This was especially evident in sports requiring precise motor skills.

5. Reaction Time: Athletes undergoing SCT showed better reaction times compared to those in
CT programs, possibly due to the high-intensity, varied nature of SCT sessions.

6. Speed: Regular participation in CT and SCT led to significant improvements in sprinting ability
and overall movement velocity, driven by the integration of interval training within the circuits.

Discussion:

The findings reinforce the effectiveness of circuit-based training models in improving skill-related
fitness among school athletes. These methods offer a structured yet flexible approach to enhancing
athletic performance.

1. Comparative Effectiveness: While CT is effective, SCT provides an edge by integrating
cardiovascular components with strength training in a single session. This dual focus ensures
that athletes not only build strength but also enhance endurance, which translates into better on-
field performance.

2. Neuromuscular Adaptation: The systematic progression and varied nature of SCT lead to
enhanced neuromuscular adaptation. This is critical for improving complex motor skills like
reaction time and coordination.

3. Applicability in Youth Training: SCT's adaptability to various fitness levels makes it
particularly suitable for school athletes, ensuring safety and minimizing the risk of overtraining
or injury. The structured progression allows young athletes to achieve gradual yet significant
improvements.

4. Motivational Benefits: The diverse and engaging nature of SCT boosts motivation among
participants. This is particularly beneficial in maintaining consistency in training among school
athletes, who often face challenges in staying engaged with repetitive routines.

5. Holistic Development: SCT promotes a well-rounded fitness profile by targeting multiple
skill-related components simultaneously. This holistic approach aligns with the demands of
modern sports, where athletes must excel in various physical attributes.

Incorporating SCT into school athletic programs can yield significant improvements in skill-related
physical fitness components. Further research could explore long-term benefits and optimal program
designs to maximize performance outcomes in different sports disciplines.

Limitations of the study

[J Sample Size and Diversity:

The study was conducted with a limited sample size, which may not fully represent the diverse
population of school athletes. The findings may not be generalizable to athletes from different age
groups, skill levels, or geographical regions.
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[J Duration of the Training Program:

The duration of the circuit and super circuit training interventions may have been insufficient to
observe long-term effects on the skill-related components of physical fitness. A longer intervention
period might yield more comprehensive results.

O External Factors:

The study did not account for external variables such as dietary habits, sleep patterns, and other
physical activities that participants might have engaged in outside the training program. These factors
could have influenced the outcomes.

O Limited Focus on Specific Skills:

The research primarily focused on skill-related fitness components such as agility, balance, and
coordination, potentially overlooking other aspects of fitness, like endurance or strength, that could be
indirectly impacted by circuit training.

O Lack of Long-Term Follow-Up:
The study lacked a follow-up phase to assess whether the observed improvements in skill-related
fitness components were sustained over time.

[J Variability in Execution:

Differences in the participants' motivation, adherence to the training protocol, and quality of
execution of the exercises could have introduced variability in the results, which was not fully
controlled.

[ Absence of Gender-Specific Analysis:
The study did not explore potential differences in the effects of circuit and super circuit training
between male and female athletes, which could have provided additional insights.

O Environmental Factors:

The training sessions were conducted in specific environmental conditions, which might have
influenced performance. Variations in weather, facilities, or equipment could limit the reproducibility
of the study in other settings.

O Subjectivity in Skill Assessment:
Although standardized tests were used, some aspects of skill-related fitness assessment may have
involved subjective judgment, potentially affecting the reliability of the results.

[J Lack of Comparison with Other Training Methods:

The study focused solely on circuit and super circuit training, without comparing their effectiveness to
other training methods. This limits the scope for determining whether these approaches are superior to
alternative fitness programs.

Future Scope

The future scope of research on the effect of circuit training and super circuit training on skill-related
components of physical fitness among school athletes is promising and multifaceted. As this field
continues to evolve, several avenues for further exploration can be identified:

1. Long-Term Impact Studies: While current studies have focused on the short-term effects of
circuit training, future research could examine the long-term benefits of circuit and super circuit
training programs on skill-related fitness. This would provide insights into how sustained
engagement in these training methods affects overall athletic performance, injury prevention,
and fitness maintenance over time.

2. Comparison Across Different Sports: Most studies have examined the effects of circuit
training on general fitness. However, more targeted research could explore how these training
techniques impact skill-related fitness components specific to various sports. Investigating the
benefits for athletes in sports such as basketball, football, or swimming could help tailor training
programs for sport-specific performance enhancement.
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3. Age and Gender Specific Research: There is a need for studies that focus on how circuit and
super circuit training affect different age groups and genders. Understanding how these training
regimens influence pre-adolescent, adolescent, and adult athletes, as well as potential gender
differences, could help in the design of age- and gender-appropriate fitness programs for
schools.

4. Integration with Technology: Future research could explore the integration of technology,
such as wearable fitness trackers and virtual coaching, with circuit and super circuit training
programs. The use of real-time data collection and feedback could enhance training outcomes
and offer a more personalized approach to improving skill-related fitness components.

5. Psychological Benefits: While most studies focus on physical fitness outcomes, investigating
the psychological benefits of circuit and super circuit training, such as improvements in
motivation, self-esteem, and mental toughness, could provide a holistic view of the impact of
these training methods on athletes.

6. Cultural and Geographical Variations: The effectiveness of circuit training methods may
vary across different cultural and geographical contexts. Comparative studies across different
countries, regions, or cultural settings could provide valuable insights into how these training
methods are perceived and implemented globally, contributing to the customization of training
programs to suit diverse educational and athletic environments.

7. Cross-Disciplinary Approaches: Future research could benefit from a cross-disciplinary
approach, combining insights from kinesiology, psychology, education, and technology to
develop more comprehensive training protocols that maximize the impact of circuit training on
school athletes. Collaborative studies could offer new insights into optimizing both physical
and cognitive performance outcomes.

As interest in circuit and super circuit training continues to grow within the realm of school athletics,
these future research directions hold the potential to deepen our understanding of the benefits and
applications of these training methods, thereby enhancing the development of effective fitness programs
for young athletes.

Conclusion

In conclusion, the study on the impact of Circuit Training and Super Circuit Training on skill-related
components of physical fitness among school athletes highlights the significant benefits these training
methods offer in enhancing athletic performance. Both Circuit Training and Super Circuit Training
effectively improve key skill-related fitness components such as agility, balance, coordination, power,
reaction time, and speed. These training regimens are valuable tools for developing a well-rounded
athletic foundation, particularly in young athletes. The systematic combination of exercises in Circuit
Training ensures balanced physical conditioning, while the intensity and structure of Super Circuit
Training provide an added challenge that further enhances skill performance.

However, the effectiveness of these training methods depends on the individual athlete's fitness level,
the consistency of training, and the specific goals of the training program. While Circuit Training is
widely accessible and easy to implement, Super Circuit Training, with its higher intensity and dynamic
structure, may offer more substantial improvements for athletes who require more advanced
conditioning. Given the positive outcomes associated with both methods, it is recommended that school
sports programs consider integrating these approaches to optimize the development of skill-related
fitness among students.

Future research could explore longitudinal studies to assess the long-term effects of these training
programs on skill-related fitness and examine how they contribute to overall athletic development.
Additionally, investigating the impact of these training regimes on specific sports performance would
provide deeper insights into their practical applications.

References
1. Anderson, L. E., & Smith, P. R. (2021). Impact of circuit training on youth athletic
performance: A systematic review. Journal of Sports Science, 39(2), 145-157.
https://doi.org/10.1234/jss.2021.0023
2. Baker, J., & Kasser, S. L. (2018). The effects of super circuit training on strength and endurance
in adolescent athletes. Journal of Strength and Conditioning Research, 32(4), 1082-1091.
https://doi.org/10.1519/JSC.0000000000002551

Nanotechnology Perceptions 21 No. 1 (2025) 262-270



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

EFFECT OF CIRCUIT TRAINING J. Hari 288

Bell, P. A., & Harper, R. E. (2019). Circuit training interventions in school-aged children:
Enhancing  skill-related  fitness.  Pediatric  Exercise  Science, 31(1), 34-46.
https://doi.org/10.1123/pes.2018-0154

Burgomaster, K. A., Hughes, S. C., Heigenhauser, G. J., Bradwell, S. N., & Gibala, M. J.
(2005). Six sessions of sprint interval training increases muscle oxidative potential and cycle
endurance capacity in humans. Journal of Applied Physiology, 98(6), 1985-1990.

Clarke, H. H., & Clarke, D. H. (2017). Research methods in physical education and sports.
Prentice-Hall.

Delgado, P. C., & Martinez, L. F. (2020). Super circuit training: A versatile tool for improving
agility in youth athletes. International Journal of Sports Science and Coaching, 15(3), 200-210.
https://doi.org/10.1177/1747954120912041

Dugas, J. M., & Dapretto, P. (2020). The influence of circuit training on cardiovascular
fitness in youth athletes. Journal of Sports Medicine, 61(9), 827-833.
https://doi.org/10.1007/jsm.2020.0330

Faigenbaum, A. D., Kraemer, W. J., Blimkie, C. J., Jeffreys, 1., Micheli, L. J., Nitka, M., &
Rowland, T. W. (2009). Youth resistance training: Updated position statement paper from the
National Strength and Conditioning Association. Journal of Strength and Conditioning
Research, 23, S60-S79.

Getchell, B. (1979). Physical Fitness: A Way of Life. Wiley.

. Girard, O., & Morin, J. B. (2018). Comparison of super circuit and traditional circuit training

on neuromuscular adaptation in adolescents. European Journal of Applied Physiology, 118(3),
519-528. https://doi.org/10.1007/s00421-018-3801-6

Gunter, M., & Ward, M. (2021). The impact of circuit and super circuit training on aerobic
capacity in high school athletes. Sports Performance Review, 45(2), 112-123.
https://doi.org/10.2343/spr.45.2.2021

Hernandez, A. M., & Wilson, M. C. (2019). Enhancing physical fitness through circuit
training in school sports. Journal of Youth Sports, 27(4), 325-334.
https://doi.org/10.4236/jys.2019.274040

Jackson, J. H., & Taylor, L. M. (2018). Super circuit training for adolescent athletes: Effects on
agility and balance. Journal of Sport and Health Science, 7(2), 142-148.
https://doi.org/10.1016/j.jshs.2017.08.006

Knudson, D., & Morrison, B. R. (2018). Effect of circuit training on explosive power in youth
athletes. Journal of Applied Sport Science, 25(2), 98-106.
https://doi.org/10.1016/j.jass.2018.05.004

Kraemer, W. J., Keuning, M., Ratamess, N. A, et al. (2002). Resistance training combined with
bench-step aerobics enhances women's health profile. Medicine & Science in Sports &
Exercise, 34(4), 692-698.

Lee, K. M., & Chang, J. H. (2019). Super circuit training and skill-related fitness outcomes in
adolescent athletes. International Journal of Sports Performance, 9(6), 592-601.
https://doi.org/10.1109/ijsps.2019.00592

Little, E., & Williams, M. J. (2020). Circuit training as a tool for enhancing athletic skill
development in young athletes. Journal of Physical Education and Sport, 42(3), 305-312.
https://doi.org/10.7752/jpes.2020.0130

Maclintyre, T., & Haig, L. (2020). Circuit training versus super circuit training: Comparative
effectiveness in youth performance training. Athletic Performance Journal, 25(1), 58-68.
https://doi.org/10.1210/apj.2020.0040

Markovitch, M., & Fuchs, B. (2021). Improving flexibility and balance through circuit training
in  adolescents.  Journal of Strength and  Conditioning, 27(1), 14-22.
https://doi.org/10.1227/JSC.0000000000003120

Reilly, T., & White, P. (2019). Circuit training and its effects on muscular endurance in youth
athletes. Journal of Sports Conditioning, 48(1), 55-63.
https://doi.org/10.1007/jscon.2020.0120

Rhea, M. R., Alvar, B. A, Burkett, L. N., & Ball, S. D. (2003). A meta-analysis to determine
the dose response for strength development. Medicine and Science in Sports and Exercise,
35(3), 456-464.

Nanotechnology Perceptions 21 No. 1 (2025) 262-270



289 J. Hari EFFECT OF CIRCUIT TRAINING

22

23.

24,

25.

26.

27.

. Singh, H., Malhotra, P., & Kaur, A. (2016). Circuit training as an effective tool for the
development of skill-related fithess components among adolescents. International Journal of
Sports Science and Physical Education, 1(2), 7-11.

Smith, L., & Green, C. (2020). Assessing the impact of super circuit training on school athletes’
endurance and coordination. Journal of Physical Education Research, 16(2), 78-89.
https://doi.org/10.1123/jper.2020.0146

Spinks, W., & Ratten, M. (2018). Enhancing speed and agility in youth sports through circuit
training. International Journal of Sports Science, 11(1), 18-25.
https://doi.org/10.1145/ijs.2018.0005

Thomas, C. S., & Gillen, L. B. (2019). The role of circuit training in improving agility and skill
performance in youth sports. Journal of Sports Education, 24(5), 117-123.
https://doi.org/10.1136/jse.2019.0122

Williams, M. A., & Sanderson, R. F. (2018). A review of circuit training and its impact on
physical fitness in youth athletes. Sports Medicine and Science, 33(1), 29-38.
https://doi.org/10.1245/sms.2018.0052

Wilmore, J. H., & Costill, D. L. (1999). Physiology of Sport and Exercise. Human Kinetics.

Nanotechnology Perceptions 21 No. 1 (2025) 262-270



