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Abstract 

The present study aimed to examine the effects of a structured circuit training (CT) program on selected 

physical fitness variables, namely speed, strength, and agility, among private school students. In 

contemporary educational settings, students often experience reduced opportunities for moderate-to-

vigorous physical activity due to academic demands, leading to declining fitness levels. Circuit training, 

characterized by a series of functional exercises performed consecutively with minimal rest, offers a time-

efficient and effective training modality to address this issue. 

This paper adopts a theoretical and analytical approach by synthesizing evidence from exercise 

physiology, high-intensity functional training (HIFT), and occupational fitness research to propose a 

school-based CT model. The program emphasizes principles of specificity, progressive overload, 

variation, and recovery, and includes multi-joint, functional, and plyometric exercises designed to enhance 

neuromuscular and metabolic adaptations. 

The findings suggest that a well-designed CT program can significantly improve muscular strength 

through neural adaptations, enhance sprint performance by increasing rate of force development, and 

improve agility through better coordination, reactive strength, and movement efficiency. Additionally, 

improvements in aerobic and anaerobic capacity support sustained performance and faster recovery during 

physical activity. 

In conclusion, circuit training is an effective, adaptable, and practical approach for improving key fitness 

components in school settings. Its integration into physical education curricula can help bridge the gap 

between theoretical fitness importance and practical implementation, ultimately promoting holistic 

physical development and long-term health benefits among students. 

 

Keywords: Circuit Training, Physical Fitness, Speed, Strength, Agility, School-Based Training, 
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1. Introduction 

The contemporary landscape of childhood and adolescent development is paradoxically marked by both 

unprecedented opportunity and significant physiological challenge. While access to information and 

academic enrichment has grown, particularly within the private school sector, concomitant declines in 

fundamental physical fitness markers present a pressing public health concern (Biddle et al., 2019). 

Physical fitness, a multi-dimensional construct, is foundational for present and future health, cognitive 
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function, and psychosocial well-being. Among its core components, speed, strength, and agility hold 

particular salience for the school-aged population. Speed—the ability to perform a movement in the 

shortest possible time—is crucial for sports performance and safety in dynamic environments. Strength, 

defined as the maximal force a muscle or muscle group can generate, is integral to bone health, metabolic 

function, and the execution of daily tasks. Agility, perhaps the most complex of the three, is the ability to 

change direction, velocity, or mode of movement rapidly and accurately in response to a stimulus, 

requiring a sophisticated integration of speed, strength, balance, coordination, and cognitive processing 

(Lloyd et al., 2016). 

Private school students, often subject to rigorous academic schedules and a plethora of structured 

extracurricular activities, may experience a phenomenon where "structured time" crowds out opportunities 

for quality, moderate-to-vigorous physical activity (MVPA). Traditional physical education (PE) classes, 

while valuable, may not consistently provide the specific, progressive, and intensive stimulus required to 

significantly enhance these neuromuscular fitness variables within the constraints of a typical school 

timetable. This creates a gap between the recognized importance of fitness and the practical 

implementation of effective, time-efficient training modalities in the school setting. 

Circuit training (CT) presents a potent solution to this pedagogical and logistical challenge. Defined as a 

series of exercises performed consecutively, with minimal rest between stations and targeting different 

muscle groups or fitness components, CT is inherently efficient and adaptable (Alcaraz et al., 2019). Its 

principles align closely with High-Intensity Functional Training (HIFT) and High-Intensity Interval 

Training (HIIT), modalities extensively researched in occupational and athletic populations for their 

efficacy (Heinrich et al., 2012; Feito et al., 2018). Evidence from studies on military cadets (Gist et al., 

2015; Haddock et al., 2016) and firefighters (Abel et al., 2011; Chizewski et al., 2021) demonstrates that 

CT/HIFT can concurrently improve cardiorespiratory fitness, muscular strength and endurance, power, 

and movement quality—all constituents of speed, strength, and agility. 

This paper posits that a well-designed, school-based CT program, informed by the physiological principles 

evidenced in occupational fitness research, can effectively enhance speed, strength, and agility in private 

school students. We will theoretically explore the mechanisms underlying these adaptations, propose a 

model CT framework tailored for adolescents, and discuss the critical considerations for safe and effective 

implementation. By bridging the evidence from high-performance and occupational training to the 

educational context, this paper aims to provide a robust theoretical foundation for integrating CT into 

private school physical education curricula to optimize student fitness outcomes. 

 

2. Theoretical Foundations of Physical Fitness Adaptations 

Neuromuscular Basis for Speed, Strength, and Agility 

Improvements in speed, strength, and agility are underpinned by specific neuromuscular adaptations. 

Strength gains, particularly in novice or adolescent populations, are initially driven by neural factors: 

improved motor unit recruitment, increased firing rate (rate coding), and enhanced inter-muscular 

coordination (Kraemer & Ratamess, 2004). This neural efficiency allows for greater force production, 

which is a direct contributor to explosive movements characteristic of speed and agility. Speed, especially 

in tasks like sprinting, relies on the ability to produce high levels of force rapidly (impulse) and the 

stiffness of the musculotendinous unit. Agility performance is contingent upon not only these strength and 

speed qualities but also on perceptual-cognitive factors (decision-making) and reactive strength—the 
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ability to utilize the stretch-shortening cycle (SSC) effectively during rapid deceleration and re-

acceleration phases (Markovic, 2007). 

CT, when designed with appropriate exercises, can stimulate these adaptive pathways. Exercises like 

bodyweight squats, lunges, and push-ups under time or repetition constraints enhance muscular endurance 

and foundational strength. Incorporating plyometric or explosive elements, such as squat jumps or 

medicine ball throws, directly targets rate of force development (RFD) and SSC efficiency, which are 

critical for speed and change-of-direction ability (Buchheit et al., 2010; Fajrin et al., 2018). 

2.1 Metabolic and Cardiorespiratory Synergy 

While the target variables are neuromuscular, their development and expression are supported by a robust 

metabolic engine. High-intensity CT sessions place significant demands on both anaerobic and aerobic 

energy systems. The repeated bouts of work interspersed with short recovery periods mimic the 

physiological stress of HIIT, which is proven to enhance VO2max, anaerobic capacity, and metabolic 

flexibility (Laursen & Buchheit, 2019; Foster et al., 2015). Improved cardiorespiratory fitness allows for 

faster recovery between high-intensity efforts (e.g., between repeated sprints or agility drills) and sustains 

performance quality throughout a training session or competition (Stöggl & Björklund, 2017). Research 

on firefighters, whose job tasks are similarly intermittent and high-intensity, shows a strong correlation 

between aerobic capacity (as measured by tests like the Pack Test) and job performance and resilience 

(Petersen et al., 2010; Phillips et al., 2011). By analogy, a student with superior aerobic fitness will recover 

more quickly between CT stations or during sports, enabling them to maintain higher power output and 

technique quality. 

2.2. The Circuit Training Model: Principles and Application to Schools 

Core Principles of Effective Circuit Design 

A theoretically sound school-based CT program should be built on several key principles derived from 

exercise science and occupational training literature: 

1. Specificity: The exercises must target the movement patterns and energy systems relevant to speed, 

strength, and agility. This means prioritizing multi-joint, functional movements over isolation 

exercises. 

2. Progressive Overload: To drive adaptation, the training stimulus must gradually increase in intensity, 

volume, or density. This can be achieved by adding resistance (e.g., from bodyweight to dumbbells), 

increasing repetitions, decreasing rest intervals, or introducing more complex movements (Kraemer & 

Ratamess, 2004). 

3. Variation: Periodically changing the exercises, circuit structure, or training focus prevents plateaus, 

reduces overuse injury risk, and maintains student engagement. 

4. Recovery: Both inter-station rest and adequate recovery between sessions are crucial. Short rest (e.g., 

30-60 seconds) promotes metabolic adaptation, while longer rest (e.g., 2-3 minutes) allows for greater 

recovery of the phosphagen system, facilitating higher power output on strength/power stations. 

 

3. Proposed Model Circuit for Adolescent Fitness Development 

The following table outlines a theoretical 8-station CT model designed to be implemented in a standard 

school sports hall with minimal equipment. Each station targets attributes contributing to speed, strength, 

or agility. 
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Table 1: Model Circuit Training Program for School-Based Implementation 

Station Exercise Primary 

Fitness 

Target 

Secondary Benefit Work:Rest Progression 

1 Medicine 

Ball Slam 

Explosive 

Strength, 

Power 

Core Stability, 

Anaerobic Power 

40s : 20s Heavier ball, 

increase height 

2 Alternating 

Reverse 

Lunge 

Unilateral 

Leg Strength 

Balance, Hip 

Stability 

45s : 15s Add 

dumbbells, 

perform as 

jump lunges 

3 Push-Ups 

(or Knee 

Push-Ups) 

Upper Body 

Strength 

Core Integrity 40s : 20s Elevate feet, 

add clap, use 

resistance 

bands 

4 Agility 

Ladder 

Drills (e.g., 

Icky 

Shuffle) 

Foot Speed, 

Coordination 

Cognitive 

Engagement, 

Rhythm 

45s : 15s More complex 

patterns, 

increased 

tempo 

5 Plank with 

Shoulder 

Tap 

Core & 

Shoulder 

Stability 

Anti-rotation 

Strength 

40s : 20s Add leg lift, 

use sliders, 

increase 

duration 

6 Bodyweight 

Squat Jump 

Reactive 

Strength, 

Power 

SSC Development, 

Anaerobic Power 

30s : 30s Add hold at 

bottom, tuck 

jump, 

weighted vest 

7 Lateral 

Bound 

(Side-to-

side jumps) 

Lateral 

Power, 

Agility 

Adductor/Abductor 

Strength 

40s : 20s Increase 

distance, hold 

landing, 

continuous 

hops 
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8 High Knees 

(Sprint in 

Place) 

Leg Speed, 

Anaerobic 

Capacity 

Running 

Mechanics 

30s : 30s Maximize 

turnover, add 

resistance 

band 

*Note: The circuit would be performed for 2-3 total rounds, with 2 minutes of rest between rounds. A 

dynamic warm-up and static cool-down are essential bookends.* 

 

3.1 Comparative Theoretical Benefits: CT vs. Traditional PE 

To illustrate the potential efficiency of CT, consider a theoretical comparison of time allocation. A 

traditional 45-minute PE lesson might include 10 minutes of warm-up/game, 20 minutes of skill-based 

activity (e.g., basketball passing), and 15 minutes of game play. While enjoyable, the time spent in MVPA 

specifically targeting fitness components may be limited and sporadic. In contrast, a 45-minute CT session 

structured as 10-min warm-up, 25-min circuit (e.g., 2 rounds of 8 stations at 45s work/15s rest = 16 minutes 

of work, plus transitions), and 10-min cool-down guarantees a high volume of concentrated, purposeful 

MVPA focused directly on the target fitness variables. This density of stimulus is a key factor in driving 

adaptation (Gillen & Gibala, 2014). 

3.2 Anticipated Physiological and Performance Outcomes 

Theoretical Adaptations from a 12-Week Program 

Based on extrapolation from HIIT/CT studies in young adults and occupational trainees, a 12-week, bi-

weekly CT program for private school students could yield the following theoretical outcomes: 

Strength: Significant improvements in maximal and endurance strength are anticipated, particularly in 

novice trainees. Neural adaptations would dominate early phases, leading to better performance in 

bodyweight exercises (e.g., 30-50% increase in push-up max reps) and foundational movement 

competency (Saint Romain & Mahar, 2001). This provides the force-production base for speed and power. 

Speed (Sprint Performance): Enhanced lower-body strength and power, coupled with improved SSC 

efficiency from plyometric stations, should translate to faster sprint times over short distances (e.g., 10-

20m). Studies on HIIT have shown improvements in running economy and anaerobic speed reserve 

(Buchheit & Laursen, 2013). A theoretical effect size (Cohen's d) in the range of 0.7-1.0 for 20m sprint 

time improvement is plausible based on similar interventions in youth (Cohen, 2013). 

Agility: Improvements in agility test times (e.g., Pro-agility shuttle, T-test) are expected to be pronounced 

due to the combined effects of better leg strength (for propulsion and braking), increased lateral power 

(from bounds), enhanced reactive strength, and sharper perceptual-motor skills from ladder drills. Agility, 

being multi-factorial, stands to benefit greatly from the holistic stimulus of CT. 
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Figure 1: Theoretical Effects of a 12 week School based Circuit Training Program on Selected 

Fitness Variables 

Supporting Data from Occupational Analogues 

Research on firefighter trainees provides a compelling parallel. Pawlak et al. (2015) found that a tactical 

training program (incorporating CT elements) improved firefighter occupational task performance more 

effectively than traditional training. Chizewski et al. (2021) reported that HIFT improved fitness in recruit 

firefighters across multiple domains. While the absolute loads differ, the principle that multi-modal, high-

intensity training improves composite physical performance is directly transferable to the goal of 

enhancing a student's composite fitness profile. 

3.4 Methodological Considerations for Implementation and Evaluation 

Safety and Supervision 

The successful and safe implementation of a school-based CT program is paramount. Key considerations 

include: 

● Screening: Pre-participation screening (e.g., PAR-Q+ for children) is essential. 

● Technical Proficiency: Emphasis must be placed on mastering exercise technique at low intensity 

before adding speed, load, or volume. This is non-negotiable for injury prevention. 

● Differentiation: Exercises must be scalable to accommodate a wide range of abilities within a class 

(e.g., push-ups on knees, assisted squats). The principle of individualization, as discussed in 

occupational standards (Roberts et al., 2016), is equally critical in education. 

● Environment: Adequate space, non-slip flooring, and appropriate equipment (medicine balls, agility 

ladders) are required. 
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Figure 2: Conceptual Model: Mechanisms  Linking Circuit Training to Fitness Outcomes 

Assessment of Target Variables 

 

To evaluate the program's effectiveness, valid and reliable field-based tests should be used pre- and post-

intervention: 

● Speed: 20-meter sprint from a standing start. Electronic timing gates are ideal, but a stopwatch is 

acceptable with consistent methodology. 

● Strength: 

○ Lower Body: Standing broad jump (for explosive strength) (Markovic et al., 2004). 

○ Upper Body: Maximum number of push-ups with proper form in 60 seconds (muscular endurance) 

(Saint Romain & Mahar, 2001). 

○ Core: McGill's torso flexion endurance test (Biering-Sorensen, 1984; McGill et al., 2010). 

● Agility: Pro-agility (5-10-5) shuttle run. This test requires acceleration, deceleration, and change of 

direction, reflecting the agility construct. 

 

4. Discussion and Implications for Private School Physical Education 

Bridging the Gap Between Theory and Practice 

The theoretical framework presented argues that CT is not merely a condensed workout but a potent 

pedagogical tool aligned with the developmental needs of adolescents and the logistical realities of 

schools. Its efficiency in delivering a high dose of targeted physical stimulus addresses a critical limitation 

of traditional PE models. The parallels drawn from occupational fitness research—where job performance 

and health depend on similar fitness pillars—strengthen the argument for its application in preparing 

students for the physical demands of life and sport. 

Addressing Potential Limitations and Concerns 

Critics may raise concerns about injury risk, excessive fatigue, or student disengagement. These are valid 

and must be proactively managed. The risk is mitigated by the foundational principles of progression, 

technique focus, and scalability, as emphasized in fitness training literature (Kraemer & Ratamess, 2004). 

The novelty and variety inherent in a well-designed CT program can, in fact, boost motivation and 

http://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR260277016 Volume 8, Issue 2, March-April 2026 8 

 

engagement compared to monotonous training routines (Kong et al., 2016). Furthermore, the group-based, 

non-elimination nature of CT fosters a supportive and inclusive environment. 

Strategic Recommendations for Integration 

For private school administrators and PE department heads, the following strategic steps are 

recommended: 

1. Professional Development: Invest in training for PE staff on the principles of CT, exercise progression, 

and safety monitoring. 

2. Curriculum Mapping: Integrate CT blocks (e.g., 6-8 weeks per semester) into the existing PE 

curriculum, positioning it as a "fitness conditioning" unit. 

3. Facility and Equipment: Start with bodyweight and low-cost equipment (agility ladders, medicine 

balls). Designate a versatile space for implementation. 

4. Assessment and Feedback: Implement the suggested pre- and post-assessments. Use the positive 

results as data to support the program's value to the school community and parents. 

5. Promotion: Frame the CT program as an innovative, evidence-based approach to developing "all-

round athleticism" and lifelong fitness habits, aligning with the holistic education goals of private 

institutions. 

 

5. Conclusion 

This theoretical exploration posits that a structured circuit training program represents a highly effective, 

efficient, and adaptable methodology for enhancing speed, strength, and agility in private school students. 

By synthesizing principles from exercise physiology, evidence from occupational and athletic training 

research, and the practical context of school-based physical education, a compelling case emerges. CT 

offers a time-efficient means to deliver the high-intensity, multi-modal stimulus necessary to drive 

neuromuscular and metabolic adaptations that underpin superior fitness. 

The proposed model, centered on functional movements, progressive overload, and appropriate 

assessment, provides a blueprint for implementation. While the specific exercises and loads for firefighters 

(as in much of the provided literature) differ from those for adolescents, the underlying physiological 

principles of adaptation to concurrent, high-intensity training are universal. Therefore, private schools are 

encouraged to view CT not as a trend, but as a strategic, evidence-informed approach to closing the fitness 

gap and empowering their students with the physical competence, confidence, and health that will serve 

them well beyond the classroom. Future empirical research specifically examining CT in private school 

settings is warranted to validate these theoretical outcomes and refine best practices. 
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