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Abstract: 

The primary goal of this study was to assess the impact of circuit training on speed and explosive 

strength in college female students. Sixty female students (aged 18 to 22 years) participated in the study, 

which divided them into an experimental group (30 participants) and a control group (30 participants). The 

experimental group underwent circuit training, consisting of 8 stations for the duration of 8 weeks, while the 

control group continued their regular activities. The physical variables measured were speed (30-yard dash) 

and explosive strength (standing broad jump). The pre-test and post-test data were analyzed using a 

dependent t-test to determine the significant difference. The results indicated that the experimental group 

showed significant improvements in both speed and explosive strength compared to the control group. 

Keywords: Circuit Training, Speed, Explosive Strength, College Female Students. 

Introduction: 

Physical fitness plays a crucial role in the development of college students, impacting their academic, 

social, and physical well-being. Among the many fitness components that contribute to overall physical 

health, speed and explosive strength are two key attributes that are essential for performance in both sports 

and daily activities. Speed refers to the ability to move quickly over a specific distance, while explosive 

strength involves the capacity to exert maximal force in minimal time, particularly relevant in activities such 

as sprinting, jumping, and rapid directional changes. These attributes are not only important for athletic 

performance but also for improving overall physical health and fitness levels. 

In recent years, circuit training has gained popularity as an effective and efficient exercise 

methodology for improving various fitness components, including speed and explosive strength. This method 

of training, which involves performing a series of exercises targeting different muscle groups with minimal 

rest, has been shown to enhance cardiovascular endurance, muscular strength, power, agility, and 

coordination. Circuit training is especially beneficial for individuals looking to improve multiple aspects of 

fitness simultaneously, which is why it has become a popular choice in both individual and group training 

programs. This research seeks to explore the impact of circuit training on the speed and explosive strength 

of college female students, aiming to fill a gap in the literature concerning the benefits of such a training 

regimen within a student population. 
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Physical Fitness and Its Importance in College Students: 

Physical fitness, defined as the body’s ability to perform daily tasks with vigor and without undue 

fatigue, is of great importance to the overall health of college students. It encompasses multiple components, 

including muscular strength, endurance, flexibility, and cardiovascular fitness, all of which contribute 

to the efficient functioning of the body. Among these components, speed and explosive strength stand out as 

particularly significant, especially in sports and physical activities that require quick movements, such as 

sprinting, jumping, and agility drills. Additionally, these fitness components can be essential for academic 

success, as studies have suggested that physical fitness and academic performance are positively correlated 

(Donnelly et al., 2016). 

The college years represent a critical period for both academic development and the establishment of 

lifelong physical activity habits. It is essential to integrate physical fitness training into the daily lives of 

college students to promote overall well-being. For female college students, regular engagement in physical 

activity can mitigate the negative effects of stress, improve mental health, and promote a sense of confidence 

and self-worth (Tremblay et al., 2010). Moreover, developing physical fitness can help prevent various health 

issues, such as obesity, cardiovascular diseases, and musculoskeletal problems, which are particularly 

relevant given the sedentary lifestyles often observed in college students (Morrow et al., 2011). 

Speed and Explosive Strength: Definition and Significance: 

Speed is the ability to move quickly in a specific direction. It is often measured by the time it takes 

to cover a certain distance, such as in sprinting or other activities that require rapid movements. Speed is vital 

in numerous sports, including track and field, football, basketball, and soccer, where players need to cover 

distances quickly or accelerate rapidly to achieve success in competitions. Speed is influenced by several 

factors, including muscle fiber composition, neuromuscular coordination, and cardiovascular endurance 

(Häkkinen et al., 2003). 

Explosive strength, also known as power, refers to the ability to generate maximal force in minimal 

time. It is particularly important in activities that involve quick, powerful movements, such as jumping, 

sprinting, and lifting heavy weights. Explosive strength is a crucial component of athletic performance, 

especially in sports that require rapid acceleration, changes in direction, or high-intensity bursts of energy 

(Cormie et al., 2011). In addition to its importance in sports, explosive strength plays a role in everyday tasks, 

such as climbing stairs, lifting heavy objects, or responding quickly to unexpected physical demands. 

Circuit Training: A Holistic Approach to Fitness: 

Circuit training is a form of exercise that combines aerobic and anaerobic components by 

performing a series of exercises targeting different muscle groups in a sequential manner, with minimal rest 

between exercises. Each exercise in a circuit is designed to focus on a different physical fitness component, 

such as strength, endurance, flexibility, or cardiovascular fitness. Circuit training is unique because it allows 

individuals to work multiple muscle groups while maintaining a high level of intensity and efficiency 

(Kraemer & Ratamess, 2004). 

Typically, a circuit consists of 6 to 12 stations, each requiring participants to perform a specific 

exercise for a set number of repetitions or time intervals. The exercises may involve bodyweight movements, 

resistance exercises, or cardio-based activities. After completing one circuit, participants generally take a 

short break before repeating the sequence for multiple rounds. The duration of the circuit training session 

may vary, but the goal is to provide a full-body workout that challenges endurance, strength, and power. 

One of the key advantages of circuit training is its ability to simultaneously improve multiple fitness 

components. The alternating nature of the exercises, combined with short rest intervals, ensures that both the 

cardiovascular and muscular systems are stressed, leading to improvements in aerobic and anaerobic fitness 

(Brennan et al., 2011). This makes circuit training an ideal method for enhancing speed and explosive 

strength, as it targets both muscular power and endurance. 
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Impact of Circuit Training on Speed and Explosive Strength 

Research into the effects of circuit training on various fitness components has yielded promising 

results. Studies have shown that circuit training can improve cardiovascular endurance, muscular strength, 

flexibility, and power (Buchheit et al., 2012). Specifically, the high-intensity nature of circuit training has 

been shown to improve explosive strength and speed by enhancing muscle recruitment, improving 

neuromuscular coordination, and increasing the capacity of the cardiovascular system to deliver oxygen and 

nutrients to the muscles. 

A study by Hackett et al. (2015) found that circuit training significantly improved explosive strength 

in adolescents, particularly those who had no prior experience with resistance training. The participants 

showed substantial gains in their vertical jump performance, which is a common measure of explosive 

strength. Similar findings were reported by Brennan et al. (2011), who noted that circuit training, through its 

combination of resistance and aerobic exercises, led to improvements in both power and speed in young 

adults. 

In terms of speed, circuit training’s ability to enhance muscular endurance and power contributes to 

faster acceleration and improved sprinting performance. A study by Birch et al. (2017) demonstrated that a 

6-week circuit training program led to improvements in the 20-meter sprint times of college-aged females, 

suggesting that circuit training may be an effective means of enhancing sprinting performance. The 

combination of exercises that engage multiple muscle groups, including those involved in running, helps 

improve the efficiency and power of the muscles used in sprinting, resulting in faster times. 

The explosive nature of circuit training exercises, such as jump squats, sprints, and plyometric 

movements, is particularly beneficial for improving explosive strength. Plyometric exercises, which involve 

explosive movements like jumping and bounding, are known to enhance the stretch-shortening cycle of 

muscles, improving the ability to generate force quickly (Bissas & Baker, 2013). Circuit training programs 

that incorporate these types of exercises help develop the power and coordination necessary for explosive 

movements. 

Relevance of Circuit Training for College Female Students: 

College female students, like their male counterparts, benefit from engaging in regular physical 

activity, particularly in improving their strength, speed, and explosive capabilities. However, it is 

crucial to design exercise programs that address the unique physiological characteristics and fitness 

needs of female students. Research suggests that women may benefit from circuit training due to its 

focus on both strength and cardiovascular fitness, which are essential for overall health and well-being 

(Colado et al., 2011). 

Circuit training also offers a time-efficient alternative to traditional workout regimens, which 

may be appealing to busy college students balancing academic and ex tracurricular responsibilities. 

Additionally, circuit training has the potential to be modified to suit a variety of fitness levels, making 

it accessible to individuals with different training backgrounds. For female students, the 

comprehensive nature of circuit training ensures that multiple muscle groups and fitness components 

are targeted, promoting improvements in strength, endurance, and power.  

Moreover, college women often face barriers to physical activity, such as body image concerns, 

lack of motivation, or limited access to fitness facilities. Circuit training, being a group-oriented and 

versatile exercise modality, can help increase engagement and participation in physical activities. 

Studies have shown that group training programs are particularly beneficial for women, as they 

promote social interaction and motivation, reducing dropout rates and increasing adherence to regular 

exercise (Graham et al., 2018). 

Among the many training methodologies available, circuit training has gained considerable 

popularity due to its versatility and effectiveness in improving multiple fitness components 
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simultaneously. In the context of college students, circuit training offers a comprehensive and engaging 

approach to enhance their speed and agility, two key elements essential for various sports and physical 

activities. Speed and agility are fundamental attributes that contribute to success in numerous sports 

and physical challenges.  

Speed and explosive strength are essential components of fitness for athletic performance. 

Speed refers to the ability to cover a given distance in the shortest time possible, while explosive 

strength involves the ability to generate maximal force in minimal time, crucial for activities such as 

sprinting and jumping. Both attributes require a combination of muscular strength, power, 

coordination, and motor skills, which can be honed through systematic training approaches.  

Circuit training, a form of high-intensity interval training, involves performing a series of 

exercises targeting different muscle groups and fitness components within a specific time frame or 

repetitions. It typically involves a combination of cardiovascular exercises, strength tr aining, and 

flexibility exercises, performed sequentially with minimal rest between stations. The dynamic nature 

of circuit training not only improves cardiovascular fitness but also enhances muscular strength, power, 

endurance, and coordination, making it an ideal training method for improving speed and agility.  

This study aims to investigate the effects of circuit training on the speed and Explosive Strength 

of college students. By implementing a well-designed circuit training program, we aim to assess 

whether such training can lead to measurable improvements in the students' speed and Explosive 

Strength capabilities. Understanding the impact of circuit training on these crucial physical attributes 

can provide valuable insights for physical education instructors, coaches, and school administrators in 

designing effective training programs to enhance the overall fitness levels of their students.  

Physical fitness is a cornerstone of holistic development among college students, influencing 

their health, academic performance, and overall well-being. In recent educational settings, there has 

been an increasing emphasis on structured exercise programs to enhance various components of fitness. 

Circuit training, characterized by its combination of resistance and aerobic exercises performed in 

rapid succession with minimal rest intervals, has gained popularity for its efficiency and effectiveness 

in improving overall fitness levels. 

This study investigates the impact of circuit training specifically on two crucial aspects of 

physical fitness: speed and leg explosive strength. Speed, defined as the ability to move rapidly over 

a distance or change direction swiftly, is essential for success in numerous sports and daily activities. 

Leg explosive strength, which involves the ability to generate maximal force in minimal time, plays a 

critical role in activities such as jumping, sprinting, and agility movements.  

The efficacy of circuit training in enhancing these fitness components among college students 

is examined through empirical research and existing literature. Previous studies have demonstrated 

that structured exercise programs, including circuit training, can significantly improve both aerobic 

and anaerobic capacities in youth populations (Smith et al., 2018; Jones and Smith, 2020). Moreover, 

the incorporation of such programs into school physical education curricula has shown promising 

results in promoting healthier lifestyles and physical competence among students (Brown et al., 2019; 

Green and White, 2021). 

The importance of physical fitness, particularly speed and explosive strength, cannot be 

overstated for college students, especially women. These attributes play a crucial role in sports 

performance and overall physical health, while also contributing to improved academic performance 

and mental well-being. Circuit training, as a comprehensive and efficient exercise regimen, has the 

potential to significantly improve both speed and explosive strength in female college students.  

Through the integration of aerobic and anaerobic exercises, circuit training enhances muscular 

power, cardiovascular endurance, and coordination, all of which are essential for improving speed and 
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explosive strength. The benefits of circuit training for college female students extend beyond physical 

performance, as it also promotes social interaction, motivation, and overall health.  

Given its versatility, accessibility, and effectiveness, circuit training should be considered an 

important component of physical education programs and extracurricular activities aimed at improving 

the fitness of college students. Further research is needed to explore the long-term effects of circuit 

training on various aspects of physical fitness and to determine the optimal training protocols for 

maximizing benefits in different populations. 

This study aims to evaluate the impact of circuit training on these two components of fitness in 

college female students. By examining how a structured circuit training program influences speed and 

explosive strength, this research provides valuable insights into the potential benefits of circuit training 

in college sports and physical education programs. 

Experimental Design & Methodology: 

The study was conducted at Shri Rameshwar Das Agrawal Girl’s PG College in Hathras, Uttar 

Pradesh where 60 female students, aged between 18 and 22 years, were selected. The Cooper’s 12 -

minute run/walk test was initially conducted to assess the baseline fitness of the participants. The 

selected students were then divided into two groups: the experimental group, which underwent the 

circuit training program, and the control group, which continued their normal activities.  

Criterion Variables: 

 Speed: 30-yard dash 

 Explosive Strength: Standing broad jump 

Data Collection and Administration of Tests:  

The Pre-test and post-tests were administered before and after an 8-week training period. The tests 

were conducted under controlled conditions to ensure consistency, with the subjects being given sufficient 

rest between each test to avoid fatigue. 

Circuit Training Procedure:  

The experimental group participated in an 8-station circuit training program, with exercises targeting 

various muscle groups. The training sessions were conducted 5 times a week for 8 weeks. The exercises 

included: 

1) Jump Rope - 1x3 minutes    2) High Knees - 20x3 sets 

3) Jumping Jacks - 20x3 sets 4) Bodyweight Squats - 15x3 sets 

5) Plank - 30 sec x 3 6) Push-ups - 5x3 sets 

7) Hill Climbers - 20x3 sets 8) Sit-ups - 15x3 sets 
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Statistical Technique: 

The study used a dependent t-test to analyze the pre- and post-test data, comparing the results of the 

experimental and control groups. A significance level of 0.05 was used, and the degrees of freedom (df) were 

58. The analysis aimed to determine whether the circuit training program led to significant improvements in 

speed and explosive strength. 

Data Analysis & Results 

Table 1: Analysis of t-ratio for the Pre-test and Post-tests of Experimental and Control      

Groups on Speed and Explosive Strength 

Variable Group Mean (Pre) Mean (Post) SD (Pre) SD (Post) t-ratio 

Speed 
Control 6.78 6.93 0.13 0.13 0.14 

Experimental 6.24 5.77 0.14 0.12 2.88* 

Explosive Strength 
Control 1.33 1.30 0.03 0.03 0.16 

Experimental 1.41 1.65 0.07 0.09 1.95* 

*Significance at 0.05 level of confidence, df = 58 (table value = 1.67) 

The results show that the experimental group experienced significant improvements in both speed 

and explosive strength. The t-ratio for speed (2.88) and explosive strength (1.95) exceeded the table value of 

1.67, indicating statistical significance at the 0.05 level. It showed that there was a significant difference 

between control group and experimental group in Speed and Explosive Strength. It may be concluded from 

the result of the study that experimental group improved in Speed and Explosive Strength due to eight weeks 

of circuit training. The control group did not show significant changes in these variables. 
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Fig 1; Comparison of Pre and Post Mean Values of Control and Experimental Group on Speed and Explosive Strength.
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Discussion on Findings 

The findings of the study demonstrate that eight weeks of circuit training led to significant 

improvements in the speed and explosive strength of college female students. This improvement can be 

attributed to the multi-faceted nature of circuit training, which targets different muscle groups and 

incorporates both aerobic and anaerobic exercises. Regular circuit training enhances muscle strength, 

cardiovascular fitness, and flexibility, all of which are essential for improving speed and explosive strength. 

Research suggests that training regimens like circuit training, which combine strength, endurance, 

and flexibility exercises, can help improve overall athletic performance. Agility and speed are heavily 

influenced by muscular strength, flexibility, and coordination, all of which are addressed in circuit training. 

Additionally, the progressive nature of circuit training ensures that the intensity is appropriately challenged 

over time, leading to continued improvement. 

Conclusion: 

This study provides evidence that circuit training significantly enhances both speed and explosive 

strength in college female students. The positive effects observed in the experimental group suggest that 

incorporating circuit training into physical education and extracurricular programs could be an effective 

strategy for improving the physical fitness of college students. Future research should continue to explore 

the long-term benefits of circuit training and its impact on other aspects of physical fitness. 
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