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The purpose of the study was to investigate the effect of plyometric 

training programme on selected motor fitness components in 

adolescents Handball players. The five components of motor fitness 
are agility, balance, speed, explosive strength and flexibility. Motor 

fitness is one aspect of the multidimensional construct of physical 
fitness which is defined as a “set of attributes that people have or 

achieve that relates to the ability to perform physical activity. 

To achieve the purpose, 50 school students aged 14 to 15 years 

volunteered to take part in this study. The experimental group 

underwent plyometrics training program three days in a week for six 

weeks. The subjects were assessed before and after 6 weeks of 

training. The results of the present study support the use of 

plyometric training to improve the motor fitness level in the 

adolescents. 

The subjects were divided into two equal groups. The study was 

formulated as a true random group design, consisting of a pre-test and 

post-test. The subjects (n=50) were randomly assigned to two equal 

groups of twenty five subjects each. The groups were assigned as 
plyometric training programme group (PTG) and control group (CG) in 

an equivalent manner. The following are the selected criterion 

variables; motor fitness variables of explosive strength, muscular 

endurance, speed and agility. All the subjects were tested immediately 

prior and after the experimental programme. „t‟ ratio was applied to 

analyse the significant difference. The .05 level of confidence was 

fixed as the level of significance to test the„t‟ ratio obtained by the 

analysis, which was considered as an appropriate. Based on the result 

of the study it was concluded that, the plyometric training programme 

produced a significant development on the selected motor fitness 

components of school students. 
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Introduction:- 
Plyometrics are power improvement workouts designed specifically for athletes and advanced exercisers who have a 

well-conditioned body. Training with this mode of exercise increase muscular strength and improve a specific skill 

whether it is to jump higher, jump longer, throw farther or hit harder. Systematic plyometric exercises follow a 

specific patternof muscle contractions. These exercises use movements that develop the ability to generate a large 

amount of force quickly. The most common exercises from ordinary exercisers for this type are jumping rope, 

jumping jacks, throwing and catching ball on wall, and boxing with a punching bag. These are usually practiced 

under supervision by fitness experts or by athletes' coaches. There are techniques and rules to follow when training 

with plyometrics especially if you are training for a specific sport. Plyometrics began being used in the late 1960s by 

Russian track and field athletes. The actual term Plyometrics was first coined in 1975 by Fred Wilt, one of the 

America‟s more forward-thinking track and field coaches. The seemingly exotic exercises were thought to be 

responsible for the rapid competitiveness and growing superiority of Eastern Europeans in track and field events. 

Until the 1980s, Plyometrics were strictly used by the track and field athlete. After this period of time, other sports 
began to apply Plyometrics to their training as well. Plyometrics is defined as exercises that enable a muscle to reach 

maximum strength in as short as possible. The speed-strength ability is known as power. For an exercise to be truly 

plyometric, it must be a movement proceeded by an eccentric concentration. These results not only stimulating the 

proprioceptors sensitive to rapid stretch, but also in loading the serial elastic components (the tendons and cross-

bridges between fibers) with a tension force form which they can rebound. A reasonable amount of flexibility is 

important when beginning the plyometric training program. Plyometric training should be a continuum. It starts 

simply, and as the athlete matures and develops physically, the system becomes more complex and skill-Specific. It 

can truly be a piece of the elite performance puzzle. Plyometric training is a specific work force the enhancement of 

explosive strength. It improves the relationship between maximum strength and explosive strength. Plyometric 

training utilizes elastic energy and myotic reflex in the development of power. The muscle will resist over stretching 

and the kinetic energy development in the amortization phase will be utilized to cause a powerful contraction to 
prevent overstretching of the affected muscle. Thus the momentum generated by the athlete acts as the overload to 

stretch eccentrically the muscle before concentric concentration, a greater amount of elastic energy is stored in the 

muscle. This elastic energy is the re-used in the following concentric concentration by making that concentration 

stronger. The key is the time it takes for the muscle to switch from the lengthening phase to the shortening phase. 

This leads to the fundamental plyometric principle: the rate, not the magnitude of the strength is what determines the 

use of elastic energy and the transfer of chemical energy to mechanical work. The improvement in skeletal muscle 

performance that occurs with initial pre-stretching can be identified as the combined effects of both the storage of 

elastic energy and the myotic reflex activation of the muscle. 

 

Methodology:- 
The study was designed to assess the effects of a complex training program on the power development of 

adolescent male Handball players.50 national level handball players aged 14 to 15 years old were selected for 

the study. The subjects belong to the Kendriya Vidyalaya STPS Suratgarh, Sri Ganganagar, Rajasthan. The 

subjects were healthy. Both the participants and their parent were informed about the nature of the study. The 

total players were randomly divided into two groups. Experimental group (n=25) and control group (n=25). 

The groups were assigned as plyometric training group (PTG) and control group (CG) in an equivalent manner. The 

experimental group underwent plyometric training programme for a period of six weeks with a prescribed schedule. 

The explosive strength, muscular endurance, speed and agility (vertical jump, sit ups, 50 meters run and shuttle run 
tests were used respectively) were selected as criterion variables. 

 

 The experimental group performed plyometrics exercises, three days per week for  6 weeks. Before each 

training session, all the subjects performed 10 minutes of low to moderate exercise and stretching for warming 

up and researcher discussed and demonstrates proper plyometric exercises. Subjects were assessed before and 

after a six weeks training program for upper and lower body explosive strength according to the Two Hand 

Medicine Ball Put and Vertical Jump (Glencross, 1960 ) test. Both the tests were performed three times and 

the highest values were taken in meter (for M.B.P.) and cm (for V.J.) respectively for statistical analysis. The 

detail training protocols described in table 1 and table 2. 
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Training protocols:- 
Plyometric Training Protocol for 1-3 weeks 

 

TABLE: - 1 

Exercises Sets Rept. Weigh 

Bench Press 3 8 55% of 1RM 

Leg Press 3 8 55% of 1RM 

Front Press 3 8 55% of 1RM 

Hamstring Curl 3 8 55% of 1RM 

Tuck Jump 3 10 Own body weigh 

Medicine Ball Over Head Throw 3 10 3 Kg 

Hurdle Jump 3 10 Own body weight 

Medicine Ball Seated Throw 3 10 3 Kg. 

Plyometric Training Protocol for 4 – 6 weeks 

 

TABLE: 2 

Exercises Sets Rept. Weigh 

Bench Press 3 10 55% of 1RM 

Leg Press 3 10 55% of 1RM 

Front Press 3 10 55% of 1RM 

Hamstring Curl 3 10 55% of 1RM 

Tuck Jump 3 10 Own body weigh 

Medicine Ball Over Head Throw 3 15 3 Kg 

Hurdle Jump 3 15 Own body weight 

Medicine Ball Seated Throw 3 15 3 Kg. 

 

The training program consisted of 8 exercises in which 4 were resistance training exercises and 4 were plyometric 

exercises. The resistance exercises were Bench Press, Leg Press, Front Press, and Hamstring Curl. The plyometric 

exercises were Tuck Jump, Medicine Ball Over Head Throw, Hurdle Jump, and Medicine Ball Seated Throw.  

 

Analysis of data:- 
For analyzing the data„t‟ test was used to find out the significant improvement between the pre-test and post-test of 

experimental group and control group. The .05 level of confidence was fixed as the level of significance to test the„t‟ 

ratio obtained by the analysis, which was considered as an appropriate. 

 

Table-1   SUMMARY OF „t‟ RATIO ON SELECTED VARIABLES OF CONTROL GROUP 

S.No. Variables Pre-Test mean ± σ Post-test mean ± σ 
Mean 

difference 
σ DM 

„t‟ 

Ratio 

01 Explosive strength 52.13 ± 5.48 52.06 ± 5.67 0.07 0.81 0.51 

02 Muscular Endurance 41.4 ± 3.12 41.46 ± 2.33 0.06 0.34 0.23 

03 Speed 6.41 ± 0.45 6.38 ± 0.46 0.03 0.02 1.63 

04 Agility 16.32 ± 0.52 16.49 ± 0.78 0.07 0.15 1.25 

05 flexibility 20.13 ± 3.12  20.03 ± 2.15 0.10 0.21 1.30 

 

An examination of table-1 indicates that the obtained „t‟ ratios were 0.51, 0.23, 1.63, 1.25and 1.30, for explosive 

strength, muscular endurance, speed, agility and flexibility respectively. The obtained „t‟ ratios on all the selected 

variables were found to be lesser than the table value of 2.14 at 0.05 level of significance for 1, 14 degrees of 

freedom. So it was found to be insignificant. 
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Table-2   SUMMARY OF „t‟ RATIO ON SELECTED VARIABLES OF PLYOMETRIC TRAINING GROUP 

S. No. Variables Pre-Test mean ± σ Post-test mean ± σ 
Mean 

difference 
σ DM „t‟ Ratio 

01 Explosive strength 52.51 ± 4.17 60.53 ± 5.08 8.2 0.75 12.16* 

02 Muscular Endurance 39.26 ± 4.58 43.8 ± 3.89 4.54 0.63 7.23* 

03 Speed 7.22 ± 0.52 6.34 ± 0.28 0.88 0.11 7.74* 

04 Agility 16.51 ± 0.86 16.40 ± 0.86 0.11 0.02 4.48* 

05 Flexibility 20.18 ± 3.14  22.03 ± 2.22 1.85 0.11 5.32 

 

An examination of table-2 indicates that the obtained „t‟ ratios were 12.16, 7.23, 7.74,4.48 and 5.32 for explosive 

strength, muscular endurance, speed, agility and flexibility respectively. The obtained „t‟ ratios on all the selected 

variables were found to be greater than the required table value of 2.14 at 0.05 level of significance for 1, 14 degrees 

of freedom. So it was found to be significant. Hence the hypothesis was accepted. Result of the study revealed that 
there was a significant improvement on the explosive strength, muscular endurance, and speed due to the varied 

modalities of resistance training programme 

 

Discussion of finding:- 
From the result of the study due to the training programme experimental group increased in the explosive strength 

15.44%, muscular endurance 12.46%, speed 11.13% agility 1.27% and flexibility 2.15% at the end of the treatment. 

From the findings of the study it was concluded that there was a significant difference in explosive strength, 
muscular endurance, speed, agility and flexibility between experimental group and control group due to the training. 

The finding of the study is in par with some of the literatures, Abbas (2009) was concluded that Plyometrics 

exercises with depth jumping and rebound jumping characteristics are best used in developing muscle strength of the 

lower extremities. De Villarreal et al. (2009) were found that the plyometric training improves vertical jump height 

(VJH). Thomas et al. (2009) was concludes that both DJ and CMJ plyometrics are worthwhile training activities for 

improving power and agility in youth soccer players.These strength level improvements are usually essential in 

various sports and games or daily routine task. Correctly designed and supervised this type of training program 

carries no extra overload on adolescents. This is an important part of conditioning that contributes to improved 

performance of young boys in various sports and games.  
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