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ABSTRACT 

Background: Volleyball players need greater amount of physical 

fitness components as the game involves sudden change in 

directions inside the volleyball court. The training program for 

Volleyball players should enhance the sport – specific skills. As far 

as volleyball players are concerned, vertical jump is one of the 

most important physical fitness components. The effect of different 

training protocols on vertical jump performance has to be 

identified. The aim of the study was to analyse the effect of 

Plyometric training versus Calisthenics training on Vertical jump 

performance in collegiate volleyball players. 

Materials and Methods: 30 collegiate volleyball players were 

selected according to the selection criteria and were divided into 

two groups with 15 subjects in each group. Subjects in Group A 

received Plyometric training and Subjects in Group B received 

Calisthenics training. Sargent jump test was used to measure 

vertical jump performance.  

Results: An Independent sample ‘t’ test was used to compare the 

two groups. The Statistical Analysis showed a significant 

difference in Sargent jump scores in Group A (M=55.09, SD=1.67) 

and in Group B (M=50.36, SD=1.35), t(28)= 8.54. The result 

suggests that Plyometric training group have shown significant 

improvement following training. 

Conclusion: The study concludes that the Plyometric training is 

more effective in improving Vertical jump performance than 

Calisthenics training in collegiate volleyball players. 

Keywords: Calisthenics training, Plyometric training, Volleyball 

players, Vertical jump performance. 
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INTRODUCTION 

 Volleyball is considered to be the 

famous team sport which is played in multi-

direction. It is a very explosive and high 

paced sport in which the players are 

continuously moving inside the volleyball 

court. 

Volleyball is a limited-contact sport 

that is played at all levels of skill and on 

multiple surfaces. The volleyball training 

programme requires a combination of 

aerobic fitness, flexibility, strength and 

power for enhanced sport-specific skills. 

Since the game is point-oriented, the player 

hits the ball in a fast pace between each 

other for gaining a point, the team who lets 

the ball down offers a point to the opponent. 

Volleyball involves many movements, like 

diving, short sprinting, lateral change of 

direction and most importantly, vertical 

jumping. Therefore, increasing vertical 

jump height is a critical factor for 

improving performance1. 

Volleyball is a very complex 

physically enduring sport that requires 

enough amounts of core strength as well as 

lower body strength to produce powerful 

vertical jumps as well as coordination for 

landing back on the ground due to the rapid 

postural movements and sway. Calisthenics 

is the form of an exercise training program 

based around your body weight, using 

minimal equipment2. 

The ultimate goal of Plyometric 

training is to improve the dynamic muscle 

performance and it can be accomplished by 

various exercises like hopping, skipping 

and jumping. Volleyball players do the 

movements like jumps, hops and lunges in 

a repeated manner. 6 weeks of Plyometric 

training has increased the root mean square 

EMG of vastus medialis, lateralis and  

 

 

 

hamstring muscles during 

countermovement jump (CMJ). Therefore, 

it was concluded that Plyometrics increases 

the dynamic athletic performance in terms 

of speed, agility, vertical jump and lower 

limb muscle activity3. 

Calisthenics are aerobic and 

dynamic exercises and are suitable for 

sedentary and also for older people. They 

are rhythmic, smooth, enjoyable exercises 

that are easy to perform alone or in a group 

format and can be modified according to 

subject’s fitness levels. Calisthenics consist 

of a variety of simple movements that are 

intended to increase body strength and 

flexibility using the weight of one’s own 

body as resistance4. 

The Vertical jump is most 

commonly related and highly necessary for 

the basic three skills in volleyball like 

blocking, serving and spiking. Vertical 

jump height plays a considerably different 

role in each of the three skills such as the 

vertical jump height during blocking action 

is a crucial part, whereas the vertical jump 

height during serving or spiking is a 

determinant for the sports success5. 

The effect of various training 

programs in volleyball players have been 

analysed in many studies but the effect of 

different training programs in player’s 

vertical jump performance have not been 

identified. The aim of the study was to 

evaluate the effect of Plyometric training 

versus Calisthenics training on Vertical 

jump performance in collegiate volleyball 

players. 

 

MATERIALS AND METHODS 

          It is a pre-test and post-test 

experimental study design. This study was 

conducted on 30 subjects at play-ground of  
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K.G College of Physiotherapy, 

Saravanampatti, Coimbatore under the 

supervision of team trainer. The purpose 

and nature of the study was explained to 

each subject. A clear explanation was given 

about the procedures and a written consent 

form was obtained from each subject.  

The subjects were included in this 

study based on the inclusion criteria 

[Collegiate volleyball players who were 

playing volleyball since 1 year, Male 

volleyball players, Age group of the 

subjects ranging between 18-26 years, BMI 

of the subjects ranging between 19-24, 

Subjects who were not involved in any 

specific training program for the past 6 

months, No history of any injury for the 

past 2-3 months] and exclusion criteria 

[Subjects with cardio respiratory disorders, 

Subjects with orthopaedic and neurological 

impairments, Unwilling and uncooperative 

subjects]. The subjects were divided into 

two groups of 15 in each based on the 

purposive sampling method. 

Subjects in Group A received 

Plyometric training in addition to their 

regular volleyball training, whereas the 

subjects in Group B received Calisthenics 

training in addition to their routine 

volleyball training. A standardized protocol 

for both Plyometric training and 

Calisthenics training were adopted and the 

players were trained accordingly. Each 

subject in both groups underwent training 

for 45 minutes per day for 3 days in a week 

for 12 weeks. Each subject had 10 minutes 

of warm up session and 10 minutes of cool 

down session.  

The entire study was carried out for 

a period of 6 months and each subjects 

received training for twelve weeks. The 

baseline characteristic were similar in both  

 

baseline characteristics were similar in both 

Jump test.  

  

RESULTS 

         The demographic characteristics of all 

subjects including their age, height, weight, 

body mass index and the baseline values of 

Sargent Jump test scores are included in 

Table 1. 

         A comparison of the Sargent Jump 

Test scores measured at the baseline and 

during the final training session for both 

groups revealed that the Group A (subjects 

who received Plyometric training) has 

increased Vertical jump performance 

significantly when compared with Group B 

(subjects who received Calisthenics 

training) (p<0.05). A significant (p<0.05) 

increase in Vertical jump performance was 

observed by the end of the training session 

in both the groups (Table 2) (Figure 1). 

 

DISCUSSION 

              A volleyball player who is inside 

the court has to be alert always to perform 

the necessary skills to remain active inside 

the court. 

             The purpose of the study was to 

compare the effect of Plyometric training 

and Calisthenics training on Vertical jump 

performance in collegiate volleyball 

players. 30 active collegiate volleyball 

players were selected according to the 

selection criteria and were divided into 2 

equal groups in such a way that players in 

Group A received Plyometric training and 

players in Group B received Calisthenics 

training in addition to their routine 

volleyball training. Statistical analysis was 

done Independent sample ‘t’ test. 

groups. Pre and posttest evaluation of 

Vertical jump was measured using Sargent
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Table 1: Comparison of demographic characteristics of subjects in the Group A and 

Group B 

Subject Characteristics 
Group A 

Mean ± Standard Deviation 

Group B 

Mean ± Standard Deviation 

Age (years) 22.00 ± 2.54 22.40 ± 3.02 

Height (cm) 177 ± 4.82 179.27 ± 4.23 

Weight (kg) 79.47 ± 3.74 82.73 ± 5.56 

Body Mass Index 23.31 ± 1.17 23.91 ± 1.07 

Sargent Jump Test Score 42.01 ± 1.64 42.72 ± 1.52 

Table 2: Comparison of Sargent jump test scores between the Group A and Group B 

using the independent t-test 

Subject Characteristics 
Group A 

Mean ± Standard Deviation 

Group B 

Mean ± Standard Deviation 

Sargent Jump Test Score 55.09 ± 1.68 50.36 ± 1.34 

Figure 1: Comparison of the pre-test and post-test values of Sargent Jump Test Score in 

Group A and Group B 
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Based on the results, paired ‘t’ test 

have shown that there was a significant 

improvement in Vertical jump performance 

in both Plyometric training group and in 

Calisthenics training group  following the 

respective training. Unpaired ‘t’ test have 

shown that there was a significant 

difference between both Plyometric 

training group and Calisthenics training in 

their Vertical jump performance. 

Sargent jump test used in this study 

is directly proportional to vertical jump 

measures. An alteration in the jump height 

will show a comparative change. These 

results support the earlier findings of a 

study which was done in 2012 and it 

proposed that the efficiency of the 

composed Plyometric training program on 

youth volleyball players improves the force 

capabilities in their usual training period6. 

Another study which was done in 2005, 

evaluated the correlation of 3 different 

parameters using various methods of 

Plyometric training in university level 

undergraduates. The study proved that 

Plyometric training can make the leg 

muscle stronger and increase the power 

significantly7. 

A study was conducted in 2013 

which analysed about the AAHPER fitness 

test and Volleyball skills in players who had 

Calisthenics training. Seventy-six tenth-

grade boys participated in one of the 

following three physical education classes 

for five weeks. The calisthenics consisted 

of strength, agility and flexibility exercises 

similar to a program warm-up of a high 

school volleyball classes consisted of drills 

and competition adapted within the scope 

of this study, it is concluded that daily 

Calisthenics class or a combination of 

Calisthenics and volleyball class caused 

greater improvements in muscular 

endurance, as measured by sit-ups and pull-

ups than an all-volleyball class8. 

 

        Plyometric training usually excites the 

muscle fibers (elastic part) and the 

connective tissue. This mechanism allows 

the muscle to store the energy during the 

entire deceleration phase and produce that 

same energy during the acceleration 

phase9,10. A study which was done in 2000, 

stated that Plyometric training increases the 

leg strength and also the vertical jump 

ability of players9. 

A previous study done in 2010, 

postulated that as a result of Plyometric 

training, one can find improved stretch-

shortening cycle of the muscle, which in 

turn results in the enhancement of the 

musculotendinous and the neural unit and 

thereby produces maximum force in the 

shortest time11. 

The mechanism of adaptation which 

occurs following Plyometric training 

includes lengthening of both muscles and 

the tendons, considerable increase in the 

quantity of stored energy during the 

eccentric loading phase, stimulation of 

more number of motor units, improved 

neural firing rate and a consequent 

production of greatest power in the 

concentric phase and also improved joint 

proprioception12. 

A study was conducted about the 

effect of calisthenics exercises on the 

vertical jump height on intermediate female 

volleyball players. They added that in any 

sporting activity, the performance is 

influenced by the psychological status of 

that athlete. Calisthenics exercises helps in 

concentrating mind and body coordination. 

If done properly, it can reduce anxiety and 

enhance athletic performance. They stated 

that as a result, Calisthenics exercises show 

a significant effect on the strength of the 

vertical jump height of the female 

volleyball players when trained for 4 weeks 

under the fixed protocol3. 
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Both groups had a better outcome because 

of the training regimen, but the group 

trained with Plyometric training is more 

effective than Calisthenics training on 

vertical jump performance. 

          The limitations of the study are as 

follows. The study was conducted on a 

smaller sample size and it included only 

male collegiate volleyball players. The 

scope of the study was limited due to short 

duration, it focused on two training 

techniques and one outcome measure was 

analyzed. 

       Further studies are recommended to 

include female volleyball players. Larger 

sample size and different training programs 

can be included. Elite volleyball players can 

be included in further studies. Other 

parameters like Agility and Flexibility can 

also be included. 

 

CONCLUSION 

 In conclusion, Plyometric training 

is more effective in increasing vertical jump 

performance than Calisthenics training in 

collegiate volleyball players. 
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