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Abstract 

Background: Volleyball demands explosive power and agility. Plyometric training develops these qualities, but 

its immediate effects need further study. 

Aim: To evaluate the immediate effect of a short-duration plyometric protocol on vertical jump height and 

agility in collegiate volleyball players. 

Methods: Study Design: Experimental Study, Study Setting: Department of Physical Education, Annamalai 

University, Sample Size: 15-20, Participants: Collegiate Volleyball Players aged 18-25 years,  

Sampling type: Convenience Sampling, Procedure: Baseline measurements of vertical jump height and Agility 

were recorded. After the protocol had been performed, post-test measurements were taken immediately. Data 

were analyzed using a paired t-test (p<0.05). 

Results: The results demonstrated a statistically significant improvement in both performance variables, the 

mean vertical jump height (42.3 ± 4.5cm to 45.8 ± 4.2cm) and agility (17.2 ± 1.1s to 16.4 ± 1.0s) following the 

plyometric intervention(p<0.05). 

Conclusion: Short-duration plyometric exercise significantly improves vertical jump height and agility in 

collegiate volleyball players. It can be effectively used as a warm-up strategy to enhance immediate 

performance. 

 

Keywords: Stretch-Shortening Cycle, Neuromuscular Activation, Post-activation potentiation, Athletic 
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Introduction 

 Volleyball is a high-intensity, intermittent sport. Athletes need to repeatedly perform explosive 

movements such as vertical jumping and rapid directional changes⁽¹⁾. Key performance variables like vertical 

jump height and agility are closely associated with essential game actions. These actions include spiking, 

blocking, and defensive play⁽²⁾. Enhancing lower limb power and agility is a central focus within strength and 

conditioning programs for volleyball players⁽³⁾. Plyometric training emphasizes explosive muscle actions to 

improve power and neuromuscular responsiveness. It has been widely acknowledged as an effective approach 

for developing these performance attributes⁽⁴⁾. 

Despite the established benefits of plyometric training, the immediate effects of short-duration 

protocols on performance variables such as vertical jump and agility, especially in collegiate volleyball players, 

are not yet fully understood⁽⁵⁾. The present study aims to examine the acute changes in vertical jump height and 

agility following a brief plyometric intervention. Specifically, it seeks to determine whether a short-duration 

plyometric routine can enhance these performance measures immediately, thereby contributing to improved 

warm-up strategies and short-term performance optimization in this population⁽⁶⁾. Additionally, the study 

explores whether such an intervention can elicit post-activation performance enhancement, leading to temporary 

improvements in explosive and agility-based tasks⁽⁷⁾. 
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Previous investigations have shown that plyometric exercises, including variations of hurdle jumps, can 

produce immediate improvements in balance, reactive strength, and vertical jump performance in young 

athletes⁽⁸⁾. Furthermore, evaluating sport-specific abilities such as jumping and agility has been emphasized as 

an important factor in designing targeted training programs and enhancing overall team performance in 

volleyball⁽⁹⁾. 

Background of Plyometric Training 

Plyometric training involves a rapid transition from eccentric muscle action to a subsequent concentric 

contraction, making it highly effective for improving explosive power and athletic performance⁽⁵⁾. This form of 

training is particularly relevant to volleyball due to the frequent requirement for powerful jumps and quick 

changes in direction during gameplay⁽¹⁾. Evidence suggests that even short-duration plyometric interventions can 

positively influence critical fitness components such as vertical jump height and agility⁽⁴⁾. 

These performance improvements are primarily attributed to neural adaptations, including enhanced 

motor unit recruitment and synchronization, as well as improved efficiency of the stretch-shortening cycle⁽¹⁰⁾. In 

collegiate volleyball players, the ability to generate rapid and powerful movements is essential, making the 

development of lower limb explosiveness and agility a key training priority⁽³⁾. Incorporating plyometric 

exercises into regular training programs has been shown to improve performance outcomes and provide a 

competitive advantage⁽¹¹⁾. Additionally, the acute application of plyometric exercises can induce post-activation 

potentiation, resulting in temporary increases in force production and rate of force development⁽¹²⁾. 

Although the long-term benefits of plyometric training are well documented⁽¹³⁾, there is limited 

research focusing on the immediate effects of short-duration plyometric protocols on vertical jump and agility in 

collegiate volleyball players⁽¹⁴⁾. Therefore, this study aims to address this gap by assessing the acute effects of a 

structured plyometric protocol on these performance variables. This is particularly relevant given that volleyball 

inherently involves frequent plyometric actions such as jumping and rapid directional changes during both 

offensive and defensive play⁽¹⁵⁾. 

Aim 

The present study aims to evaluate the immediate effect of a short-duration plyometric protocol on 

vertical jump height and agility in collegiate volleyball players 

Hypothesis 

Null Hypothesis (H₀): There is no significant immediate effect of a short-duration plyometric protocol on 

vertical jump height and agility in collegiate volleyball players. 

Alternate Hypothesis (H₁): There is a significant immediate effect of a short-duration plyometric protocol on 

vertical jump height and agility in collegiate volleyball players. 

 

Methodology 

Study Design: The Study design was conducted using a pre-post experimental design to determine the 

immediate effect of a short-duration plyometric protocol on vertical jump height and agility in collegiate 

volleyball players. 

Study Setting: Department of Physical Education and Sport Sciences, Annamalai University. 

Sample Size: 15 – 20  

Participants: Collegiate volleyball players aged 18-25 years were included in the study.  

Sampling method: Convenience sampling 

Inclusion Criteria 

 Collegiate volleyball players with regular training experience 

 Age between 18 - 25 years 

 Both genders 

 Willing to participate in the study 

Exclusion Criteria 

 Recent lower limb injury (within the last 6 months) 



 History of surgery or musculoskeletal disorders 

 Any neurological or cardiovascular condition 

 Unwilling to participate 

Procedure 

Participants were informed of the study's purpose, and written consent was obtained prior to 

participation. Participants underwent a standardized 5–10-minute warm-up, including light jogging and 

dynamic stretching. 

Baseline (pre-test) measurements were recorded for: 

 Vertical jump height using the Sargent jump test 

 Agility using (Agility T-test) 

Participants then performed a short-duration plyometric protocol, supervised by the investigator to ensure proper 

technique and safety. It consists of exercises such as: 

 Squat jumps 

 Bounding 

 Box jumps 

 Lateral hops 

The protocol lasted approximately 10 to 15 minutes, with standardized repetitions and rest intervals. 

Immediately after completion of the plyometric protocol, post-test measurements of vertical jump height and 

agility were recorded using the same procedures as the pre-test. 

Plyometric Protocol 

The plyometric session lasted approximately 10-15 minutes and included the following exercises: 

 Intensity: Moderate to high 

 Surface: Non-slip indoor court  

 Footwear: Standard sports shoes 

 

Table 1  

Short-Duration Plyometric Training Protocol 
 

Outcome Measures 

 

1. Vertical jump height  

Measured using the Vertical jump test, recorded in centimeters. Participants performed three trials, and 

the best score was considered for analysis. 

EXERCISE SETS REPETITIONS REST INTERVALS 

Squat Jumps 2 10 30 seconds 

Box Jumps 2 8 30 seconds 

Bounding 2 10 30 seconds 

Lateral Hops 2 10 30 seconds 



Figure 1: Measurement of Standing Reach height prior to performing the vertical jump test 

 

 

Figure 2 

Preparation phase showing knee flexion prior to take-off 

 

 Figure 3 

 Participant performing a maximal vertical jump and reaching the highest point 

 



 

Agility performance  

Assessed using the Agility T- Test, recorded in seconds. Two trials were conducted, and the best performance 

was recorded. 

Figure 4: Set up of the Agility test showing cone placement on the court 

 

Figure 5 Start of the test – Sprinting phase 

 

                                                                                      
 Figure 6 

Participant performing a direction change at the cone. 

 
Figure 7 

 Direction change 



                                             

 

Figure 8 

Participant Sprinting Backward- final phase of the test 

 

 

Statistical Analysis 

Data were analyzed using SPSS version. Descriptive statistics, including mean and standard deviation, 

were calculated for all variables. The Shapiro-Wilk test was used to assess the normality of data distribution. A 

paired sample t-test was employed to compare pre- and post-intervention values. Statistical significance was set 

at p<0.05 

Results 

A Total of 20 collegiate volleyball players participated in the study and completed all testing procedures. 

The mean and standard deviation values for vertical jump height and agility performance before and after the 

short-duration plyometric protocol are presented in Table 2. 

There was a statistically significant increase in vertical jump height following the plyometric intervention 

(p<0.05). Additionally, agility performance improved significantly, as indicated by a reduction in completion 

time (p<0.05). 

Table 2 

Comparison of Pre- and Post-Intervention values 

Variable Pre-test (Mean ± SD) Post-test (Mean ±SD) p-value 



 

 

The intervention resulted in a mean increase of 3.5 cm in vertical jump height and a mean reduction of 0.8 

seconds in agility performance following the plyometric protocol. 

 Figure 9 

  Pre- and Post- Intervention Comparison of Vertical Jump Height and Agility 

  

 

 

 

 

 

 

 

Discussion 

The present study examined the immediate impact of a short-duration plyometric protocol on vertical 

jump height and agility among collegiate volleyball players. The results revealed a statistically significant 

enhancement in both jump performance and agility immediately after the intervention. The improvement in 

vertical jump height may be associated with increased neuromuscular activation and more efficient utilization of 

the stretch-shortening cycle (SSC). The rapid shift from muscle lengthening to shortening during plyometric 

activity likely facilitates better storage and release of elastic energy within the musculotendinous structures, 

thereby contributing to greater force output and improved explosive performance⁽¹⁶⁾⁽¹⁷⁾. The observed acute 

enhancement can also be interpreted through the mechanism of post-activation potentiation (PAP). This 

phenomenon is known to temporarily improve muscle function by increasing motor unit recruitment and 

enhancing the responsiveness of contractile elements to calcium, leading to improved performance following 

high-intensity activity⁽¹⁸⁾⁽¹⁹⁾. Such effects are often more pronounced in trained individuals, including volleyball 

players who are regularly exposed to explosive movements. In addition, the significant improvement in agility 

may be linked to an increased rate of force development, better intermuscular coordination, and enhanced 

reactive strength. Plyometric exercises are known to improve the ability to rapidly generate and absorb force, 

which is essential for executing quick directional changes during agility tasks⁽²⁰⁾⁽²¹⁾. 

These findings are in agreement with earlier studies that have reported immediate improvements in 

power and agility following plyometric or high-intensity warm-up protocols⁽²²⁾⁽²⁵⁾. Since the duration of the 

intervention is short, such improvements are more likely due to neural adaptations rather than structural or 

morphological changes⁽²³⁾⁽²⁴⁾. From a practical perspective, the results indicate that incorporating a brief 

plyometric routine into pre-competition warm-up sessions may help enhance immediate athletic performance in 

volleyball players. Considering the sport’s dependence on explosive jumping and rapid directional movements, 

such strategies may offer a meaningful performance advantage⁽³⁾⁽⁶⁾. 

Conclusion 

The Present study demonstrated that a short-duration plyometric protocol produces significant 

immediate improvements in vertical jump height and agility among collegiate volleyball players. The observed 

enhancements can be attributed to acute neuromuscular responses, including improved motor unit recruitment 

and utilization of the stretch-shortening cycle. 

These findings highlight the effectiveness of incorporating plyometric exercises into pre-activity warm-

up routines to optimize explosive performance and agility. Thus, short-duration plyometric protocols may serve 

as a practical and time-efficient strategy for enhancing performance in volleyball players.   

Vertical Jump (cm) 42.3 ± 4.5 45.8 ± 4.2 <0.05 

Agility (seconds) 17.2 ± 1.1 16.4 ± 1.0 <0.05 



Conflicts of Interest: Nil 

Limitations 

The Present study has certain limitations that should be considered while interpreting the findings. The 

sample size was relatively small (n=20), which may limit the generalizability of the results. Additionally, the 

study employed a single-group design without a control group, making it difficult to attribute the observed 

effects solely to the intervention. The Study focused only on the immediate effects of the plyometric protocol, 

and therefore, long-term adaptations were not assessed. Furthermore, external factors such as participants' prior 

fatigue levels, training status, and daily activity were not strictly controlled. 

Future Recommendations 

Future research should consider including a larger sample size to improve the generalizability of the 

findings across different populations of volleyball players. Incorporating a control group and comparing 

different types or durations of plyometric protocols would provide a clearer understanding of the effectiveness 

of specific training interventions. Further studies may also investigate the long-term effects of short-duration 

plyometric training to determine whether repeated exposure leads to sustained improvements in vertical jump 

height and agility. Additionally, exploring the impact of such protocols across different skill levels, genders, and 

age groups would provide more comprehensive insights.  

Future research could also examine the influence of varying intensity levels, recovery intervals, and 

exercise selection within plyometric protocols to optimize performance outcomes. Moreover, integrating 

biomechanical and physiological assessments, such as electromyography or force plate analysis, may help in 

understanding the underlying mechanics of performance enhancement. 
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