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Abstract 

This study investigates the impact of circuit training on sprint agility and explosive power, with a focus 

on motion and action velocity. The research explores the interplay between strength and speed training, 

particularly in male subjects, aiming to discern the effects of intrasession sequencing on speed, explosive 

strength, and power development. The study involves 30 boys aged 14 to 17, utilizing circuit training 

(CT) with an experimental group and a control group. The results demonstrate significant improvements 

in the experimental group's 50m dash and explosive power, highlighting the efficacy of CT in enhancing 

sprinting capabilities and explosiveness. The findings contribute valuable insights into the nuanced 

correlation between intrasession sequencing and physiological adaptations in concurrent strength and 

speed training for males. The study emphasizes the potential benefits of incorporating CT into fitness and 

training programs to enhance speed and explosive power. 

 

Keywords: Circuit training, sprint agility, anaerobic endurance, explosive strength, power development, 
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Introduction  

The key characteristic of circuit training is the successive performance of many anaerobic 

exercises usually with little or no rest in between aiming at producing cardiovascular training 

effects [1, 2]. It is widely embraced due to its time efficiency and use of lighter loads in the 

program [3]. Commonly, the settings of the group exercise embrace the free-weight circuit 

weight training classes, designating an increase in aerobic capacity, body composition, as well 

as muscular strength and endurance [4, 5]. The speed, flexibility, skill, endurance, and strength 

are all among the basic elements of fitness in any sport [6]. For the elite athletes, development 

for each component interrelates as part of the competition preparation [7]. In athletics 

especially, in the field sports reliant on the short distance running speed, speed and 

acceleration are pivotal qualities [8, 9]. Maximal speed actions classifies into maximal speed, 

acceleration or sprint-agility [10]. Agility - defined as the ability of fast change in direction and 

to begin and stop quickly assumes his significance in the context [11]. More specifically, there 

can be muscle fatigue resulting from repeated exposure to movements during any given match 

and hence the need for muscular endurance exercises as an additive within the strength training 

program of a player [12, 13]. The stride frequency, stride length, speed endurance, and movement 

efficiency were some of the physical components that determined running speed [14, 15]. 

Traditional methods in increasing sprint performance were general, velocity-specific, and 

movement-specific strength training [16]. 

The repetition number is a crucial variable, impacting the number of repetitions achievable at a 

given intensity [17]. This variable is intrinsic to the repetition continuum wherein magnitude 

and loading dictates the spectrum of repetitions, hence this dictates the associated outcomes on 

strength development [18]. In this context, the present study aims to delve into how much 

sprint-agility and anaerobic endurance can be improved through motion and action velocity-

focused circuit training [19]. Other than this, a notable purpose of the paper is to explore how 

variation in velocity while exercising in a resistance training bout under accepted loading 

conditions can affect repetition range especially when speed is largely decreased for exercise. 
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More recently, concurrent strength and endurance training 

have been the subject of much focus in literature [13, 20]. Such 

research areas have thrown up questions on whether benefits 

usually derived from isolated resistance training are 

compromised with when both the strength and endurance 

exercises are performed concurrently [21]. For instance, 

investigations have focused on the sequencing of and order 

given to concurrent training regimens in question because of 

the phenomenon of interference, which essentially means that 

concurrent training may interfere with previously achieved 

gains [13, 22]. Several studies that sequenced or ordered such 

combinations of strength and endurance training in one study 

introduced endurance training prior to the commencement of 

strength training [14], placing strength training ahead of the 

endurance training [23, 24] or use of dual appointment of 

training on the same and alternate days. However, two studies 

investigated the particular influence of intrasession 

sequencing in the same training session on strength and 

endurance adaptations [10]. In particular, in such studies 

carried out among sedentary female subjects, the order of 

sequencing was found to have a minimal effect on strength 

with respect to those within a session [25]. Of more concern, 

however, is the fact that no research has been done to date 

among males to determine the effect of intrasession 

sequencing on strength and endurance training. 

Previous studies, which have examined intrasession 

sequencing and order effects, often used continuous 

submaximal endurance protocols and traditional weight 

training [26]. Nonetheless, those studies have never included 

high-intensity interval training for endurance or resistance-

type circuit training to improve strength [27]. With the well-

established effectiveness related to high-intensity interval 

training for endurance [28] and circuit as such, as a mechanism 

to improve both strength and cardiovascular performance at 

the same time, it becomes not more than necessary to 

understand an optimal interaction between these two when 

simultaneously executed in the course of a single session. The 

current study hence targeted delving into the intricate details 

of how in intrasession sequencing concurrent strength and 

endurance training specifically concerning whether strength 

training precedes endurance training or otherwise affects [20] 

strength, explosive strength as well as power development in 

the male subjects. Based on such findings, therefore, the 

hypothesis was that maximal strength, strength endurance, 

and explosive strength and power were expected to increase 

in all the groups under consideration. Secondly, there was an 

expectation relating to the aspect that the two integrated 

training groups would record relatively lesser improvements 

in strength and power than their exclusive resistance-type 

training counterpart [10]. This exhaustive investigation 

intended to contribute nuanced insights into the intricate 

correlation amid intrasession sequencing and physiological 

adaptations related to concurrent strength and endurance 

training in males. 

 

Methodology 

The methodology employed consisted of a sample of 30 boys 

aged between 14 to 17 years, all of whom were students of the 

School in Doha, Qatar. Despite being of Indian nationality. 

The pre-tests were conducted for all the students, assessing 

the standing broad jump (SBJ) for Explosive Power (EP) and 

the 50M sprint for Anaerobic Performance (AP), facilitating 

the essential criterion to measure the impact of Circuit 

Training (CT). The students were later randomly assigned in 

two groups that is the Experimental Group (EG) of 15 

students and the same number in the Control Group (CG). 

The EG underwent CT three times a week during 12 weeks 

whereas each session consisted of 10 stations and each 

exercise lasted for 60 seconds with the following 60-second 

rest interval. They undertook the following exercises during 

training: High Knee, Medicine Ball Throw, Hopping, Sit-ups, 

Box Jumping, Push-ups, Hurdle Jump, Shuttle Run, Bounding 

and Skipping. 

In the subsequent 12-week intervention phase, while the CG 

subjects acted as the control group, they were kept active by 

their regular school activities through active rest. After CT 

intervention, a post-test was conducted yet again for both 

groups to analyze if any change took place regarding EP and 

AP. The entire data was then analyzed systematically using 

the 't' ratio with the level of statistical significance set at P< 

0.01 for all tests. 

Summary, the study design involved a comprehensive 

approach including choosing a targeted age group from the 

population, using relevant pre-tests, and conducting a 

properly defined CT protocol. Another important factor that 

enhanced the ability of the research to contribute any 

observations made with the CT intervention was the fact that 

the study used an active control group. The utilization of 

statistical analysis that uses a pre-set level of significance 

further facilitated the evaluative process and affirmed the 

credibility of the results. 

 

Analysis of results  

 
Table 1: Descriptive Statistics and ‘t’ Ratio for Speed and Explosive 

Power of Experimental and Control Groups 
 

Exp. Group 
Pre- test 8.15 ± 0.81 

0.87 0.05 12.62* .000 
Post-test 7.29 ± 0.65 

Con. Group 
Pre- test 8.04 ± 0.82 

-0.05 0.04 -0.305 .673 
Post-test 8.09 ± 0.61 

SBJ 

Exp. Group 

Pre- test 1.87 ± 0.27 
-0.32 0.02 -13.87* .04 

Post-test 2.19 ± 0.17 

Con. Group 
Pre- test 1.88 ± 0.31 

0.01 0.05 0.78 .373 
Post-test 1.87 ± 0.40 

 

The mean performance of the 50 m Dash in Experimental 

Group (EG), which was induced under moderate-intensity 

circuit training (CT), is analyzed using a pre and post-test. 

The findings revealed that significantly improved 

performance, and this is because the pre-test mean of 8.15 and 

the post-test mean reduced to 7.29. The 't' value calculated for 

the 50 m Dash in the EG was 12.62, thus representing 

statistical significance at the 0.01 confidence level. This 

meant that the score for the 50 m dash of the subjects 

significantly improved after circuit training at moderate 

intensity. Average-wise, there was no appreciable alteration in 

the performance of the Control Group (CG) in the same 

period. The calculated 't' value for the 50 m Dash in the CG 

was -0.305, which was insignificant at a confidence level of 

0.05. This, thus, implies that the control group to whom 

moderate-type circuit training was not given shows no 

statistically significant increase in their 50-m dash 

performance. The comparison between the EG and CG results 

depicts with greater particularity the specific impact of 

moderate-intensity circuit training regarding the improved 

performance in 50 m Dash. The final findings gained in this 

research study reinforce the effectiveness of circuit training as 

a mechanism to promote or enhance short-distance sprinting 

like 50 m. In sum, the improvement in the Experimental 

Group which was statistically significant, and no significant 
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change in the Control Group results provide strong hints as to 

potential benefits for individuals aiming at improvements in 

their sprinting capabilities who would incorporate this 

training regimen. 

Mean scores of Standing Broad Jump (SBJ) for experimental 

group (EG) participants and control group (CG) were 

calculated for pre and post-test. The findings in this regard 

showed an important increase in the SBJ scores of the 

experimental group participants. More specifically, the mean 

score of SBJ in EG increased from before the test. The 

computed 't' value for SBJ in the experimental group comes 

out to be -13.87 showing statistical significance at 0.01 level 

of confidence. This signifies that the circuit training (CT) 

applied to the experimental group had a positive and highly 

significant effect according to the 0.01 level of confidence 

based on the flexibility of the subjects by the SBJ test. 

Consistently, the SBJ scores for the control group 

demonstrated to be decreasing. The calculated 't' value for 

SBJ in the control group was 0.78 which proved to be 

statistically not significant at a level of confidence of 0.05. 

This means that the control group did not increase its SBJ 

scores significantly enough after the period of intervention, 

thus confirming that the positive effect observed in this case 

was most likely caused by the circuit training that took place 

in the other group. The overall results of the research study 

indicated that there was a remarkable increase in the SBJ 

scores among the experimental group, who were administered 

with circuit training as compared to the control group. These 

findings further highlight the prospective efficacy of CT 

protocol for flexibility as measured through SBJ. As a result, 

these outcomes further increase the potential value of using 

CT in fitness and training programs that intend to enhance 

flexibility 

 

Discussion  

Circuit training is a popular and effective method of exercise 

that involves performing a series of exercises in a sequence, 

with minimal rest between each exercise [1]. This type of 

training has been associated with improvements in both speed 

and explosive power, making it a valuable tool for athletes 

and fitness enthusiasts [3, 29]. Let's delve into some research 

and discussions on how circuit training methods can 

contribute to the enhancement of speed and explosive power. 

Research has shown that circuit training induces 

neuromuscular adaptations, leading to improvements in 

muscle coordination and recruitment patterns. This is crucial 

for activities requiring explosive power and rapid muscle 

contractions, such as sprinting or jumping [30] this finding is 

supported the current research, how the development of speed 

and explosive power. A study published in the "Journal of 

Strength and Conditioning Research" found that circuit 

resistance training significantly improved power output in 

athletes [22]. The combination of resistance exercises and 

minimal rest periods may contribute to enhanced power 

development over traditional training methods. 

Circuit training often involves high-intensity, short-duration 

exercises that target the anaerobic energy system. The current 

research was conducted under the moderate intensity training 

and the results are shown and supported by existing research. 

This type of training has been associated with improvements 

in anaerobic capacity, which is essential for explosive efforts 

like sprinting and rapid changes in direction [31, 32]. Circuit 

training incorporates a variety of exercises targeting different 

muscle groups. The repetitive nature of these exercises helps 

improve muscular endurance, allowing athletes to sustain 

power output over extended periods [33]. This can be 

particularly beneficial for sports that require repeated 

explosive efforts. The metabolic demands of circuit training 

contribute to increased calorie expenditure and improvements 

in cardiovascular fitness [34]. Enhanced metabolic adaptations 

can positively impact an athlete's ability to sustain high-

intensity efforts, contributing to better performance in 

explosive activities. 

Circuit training can be tailored to mimic the specific demands 

of a sport or activity. This specificity allows athletes to focus 

on movements and energy systems relevant to their sport, 

resulting in more targeted improvements in speed and 

explosive power [14, 35]. Circuit training is known for its time-

efficient nature. Athletes can achieve a high volume of work 

in a relatively short time, making it a practical choice for 

those with busy schedules. Consistent training over time can 

lead to significant improvements in speed and explosive 

power [36]. The variety of exercises in circuit training prevents 

the body from adapting too quickly to a specific stimulus. 

This variability can lead to continuous improvements in 

strength, power, and speed as the body is constantly 

challenged in different ways [14]. While circuit training can be 

effective, it's important to note that individual responses may 

vary. Proper program design, including exercise selection, 

intensity, and progression, is crucial for optimizing the 

benefits of circuit training for speed and explosive power 

development. Additionally, athletes should consider 

incorporating adequate rest and recovery to prevent 

overtraining and reduce the risk of injuries. 
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