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ABSTRACT 

The purpose of the study was to find out the Influence of aquatic based 

plyometric training on selected physical fitness components namely speed, muscular 

strength, explosive strength, endurance among male Handball players. To achieve the 

purpose of the study thirty male handball players have been randomly selected from 

various colleges in the state of Tamil Nadu, India. The age of subjects were ranged 

from 18 to 25 years. The subjects had past experience of at least three years in 

handball and only who those represented their respective college teams were taken as 

subjects. A series of physical fitness tests was carried out on each participant. These 

included speed assessed by 30mts dash, muscular strength assessed by sit- ups, 

explosive strength assessed by standing broad jump, endurance assessed by cooper 12 

minutes run. The subjects were randomly assigned into two groups of fifteen each, 

such as experimental and control groups. The experimental group participated in the 

aquatic based plyometric training for 3 days a week, one session per day and for 8 

weeks each session lasted 45 minutes. The control group maintained their daily 

routine activities and no special training was given. The subjects of the two groups 

were tested on selected variables prior and immediately after the training period. The 

collected data were analyzed statistically through analysis of covariance (ANCOVA) 

to find out the significance difference, if any between the groups. The 0.05 level of 

confidence was fixed to test the level of significance difference, if any between 

groups. The results of the study showed that there was significant differences exist 

between aquatic based plyometric training group and control group. And also aquatic 

based plyometric training group showed significant improvement on speed, muscular 

strength, explosive strength, endurance compared to control group.  

 

KEY WORDS: Aquatic Based Plyometric Training, Handball, Speed, Muscular Strength.  
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INTRODUCTION 

Water training can also help prevent future injuries by balancing the strength 

and flexibility of opposing muscle groups. To perform well in any sport you must 

train for the specific demands of that sport. Golfers must develop their swing, tennis 

players must strengthen their strokes and marathoners must run for miles. By taking 

the same training principles into the water, however, you can swing, run, jump and 

kick again and again – improving your skills and your sports-specific fitness and 

preventing potential injury. Sports-specific water training addresses every component 

of fitness, including strength, cardiovascular conditioning, flexibility and balance. 

Furthermore, the more you can duplicate specific sport skills in the water, the more 

you’ll be able to enhance your performance on land. 

Combined training of Water Fitness and land, will aid athletic performance by 

initiating the efficient use of more muscle fibers throughout the athlete’s body. A land 

based athlete may work the biceps performing curls then the triceps with a separate 

exercise; however, during a vertical water workout session with the body aligned 

correctly, “each pair of the athletes’ muscles (agonist and antagonist) are fully 

engaged as designed” (Feineman, 1994).  

Aquatic training resulted in similar training effects as land-based training with 

a possible reduction in stress due to the reduction of impact afforded by the buoyancy 

and resistance of the water upon landing (Stemm & Jacobsen, 2007). Aquatic exercise 

does not worsen the joint condition or result in injury (Wang, 2006). The resistance of 

the water promotes strengthening. Water acts as a variable ‘accommodating’ 

resistance (Prins, 2009). An aquatic training programme can decrease compression 

forces, vibration forces and torsional forces that a player may ensure while training on 

land (Roswell,2009). In recent years aquatic training became one of the most 

important training to improve the physical and physiological variables (Krishnan et 

al., 2005). The purpose of this study was to analyze the aquatic training on selected 

physical fitness variables among volleyball players. 

Materials and Methods  

The purpose of the study was to find out the Influence of aquatic based 

plyometric training on selected physical fitness components namely speed, muscular 

strength, explosive strength, endurance among male Handball players. To achieve the 

purpose of the study thirty male handball players have been randomly selected from 

various colleges in the state of Tamil Nadu, India. The age of subjects were ranged 
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from 18 to 25 years. The subjects had past experience of at least three years in 

handball and only who those represented their respective college teams were taken as 

subjects. A series of physical fitness tests was carried out on each participant. These 

included speed assessed by 30mts dash, muscular strength assessed by sit- ups, 

explosive strength assessed by standing broad jump, endurance assessed by cooper 12 

minutes run. The subjects were randomly assigned into two groups of fifteen each, 

such as experimental and control groups. The experimental group participated in the 

aquatic based plyometric training for 3 days a week, one session per day and for 8 

weeks each session lasted 45 minutes. The control group maintained their daily 

routine activities and no special training was given. The subjects of the two groups 

were tested on selected variables prior and immediately after the training period. The 

collected data were analyzed statistically through analysis of covariance (ANCOVA) 

to find out the significance difference, if any between the groups. The 0.05 level of 
confidence was fixed to test the level of significance difference, if any between groups. 

Aquatic based Plyometric training 

Aquatic based Plyometric training group consisted of a 10-minute warm-up. 

The water level was just above the hip level. After that the aquatic based Plyometric 

training group performed the following aquatic exercises by 3 sets of 12 squat jumps, 

Single leg jump (alternative leg), double leg jump, High knee action, separated by 1- 

minute rests. These exercises were performed for 45 min in a day and for 3 

days/week.  

 

Table-I Criterion measures  

S.No Criterion measure Test items  Unit of measurement  

1 Speed 30mts dash In seconds 

2 Muscular strength Sit-ups In count 

3 Explosive strength Standing broad jump In centimeters  

4 Endurance Cooper 12minute run In distance  
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TABLE – II  

Descriptive analysis of selected physical fitness components among control and 

experimental groups  

S.No Variables Group Pre-Test 

Mean 

SD (±) Post –Test 

Mean 

SD (±) Adjuste

d Mean 

1 Speed  CG 4.74 0.32 4.60 0.28 4.61 

AQBPT 4.60 0.17 4.35 0.16 4.35 

2 Muscular strength CG 34.06 1.38 37.06 1.09 37.08 

AQBPT 33.80 1.52 40.26 2.05 40.25 

3 Explosive strength CG 1.67 0.22 1.73 0.22 1.73 

AQBPT 1.72 0.20 1.96 0.09 1.97 

4 Endurance CG 2163.33 120.21 2230.00 114.64 2228.65 

AQBPT 2153.33 118.72 2473.33 92.32 2474.68 

AQBPT= Aquatic based plyometric training group  CG= Control group  

The tables-II the pre, post-test means, standard deviations and adjusted means 

on selected physical fitness components of male Handball players were numerical 

presented. The analysis of covariance on selected variables of aquatic based 

plyometric training and control group is presented in table – III  

TABLE – III Computation of analysis of covariance on selected physical fitness 
components among male Handball players  
 
S.No variables Test Sum of variance Sum of 

squares 

df Mean 

square 

F ratio 

1 

sp
ee

d 

Pre-test  Between groups 0.13 1 0.13 1.90 

Within groups 1.94 28 0.06 

Post-test  Between groups 0.46 1 0.46 8.49* 

Within groups 1.53 28 0.05 

Adjusted 

means 

Between sets 0.48 1 0.48 8.62* 

Within sets 1.51 27 0.05 

2 

M
us

cu
la

r 

st
re

ng
th

 

Pre-test  Between groups 0.53 1 0.53 0.25 

Within groups 59.33 28 2.11 

Post-test  Between groups 76.80 1 76.80 28.34* 

Within groups 75.86 28 2.71 

Adjusted Between sets 74.78 1 74.78 26.84* 
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means Within sets 75.20 27 2.78 

3 

Ex
pl

os
iv

e 
st

re
ng

th
 

Pre-test  Between groups 0.02 1 0.02 0.46 

Within groups 1.29 28 0.04 

Post-test  Between groups 0.39 1 0.39 13.26* 

Within groups 0.83 28 0.03 

Adjusted 

means 

Between sets 0.42 1 0.42 14.23* 

Within sets 0.80 27 0.03 

4 

En
du

ra
nc

e  

Pre-test  Between groups 750.00 1 750.00 0.05 

Within groups 399666.66 28 14273.81 

Post-test  Between groups 444083.33 1 444083.3 40.99* 

Within groups 303333.33 28 10833.33 

Adjusted 

means 

Between sets 453135.59 1 453135.5 44.61* 

Within sets 274239.01 27 10157.00 

*Significant at 0.05level of confidences                

(Table value for df 1 and 28 was 4. 20, Table value for df 1 and 27 was 4.21) 

In the table the results of analysis of covariance on speed, muscular strength, 

explosive strength and endurance. The obtained ‘F’ ratio of 1.90, 0.25, 0.46 and 0.05 

for Pre-test means was less than the table value of 4.20 for df 1 and 28 required for 

significance at 0.05 level of confidence on speed, muscular strength, explosive 

strength and endurance. The obtained ‘F’ ratio of 8.49, 28.34, 13.26 and 40.99 for 

post-test means was greater than the table value of 4.20 for df 1 and 28 required for 

significance at 0.05 level of confidence on resting speed, muscular strength, explosive 

strength and endurance. The obtained ‘F’ ratio of 8.62, 26.84, 14.23 and 44.61 for 

adjusted post-test means was greater than the table value of 4.21 for df 1 and 27 

required for significance at 0.05 level of confidence on speed, muscular strength, 

explosive strength and endurance. The result of the study indicated that there was a 

significant difference among the adjusted post test means of aquatic based plyometric 

training group and control group on speed, muscular strength, explosive strength and 

endurance. And also aquatic based plyometric training group showed significant 

improvement on speed, muscular strength, explosive strength, endurance compared to 

control group.  
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Figure-I the pre, post and adjusted mean values of speed, muscular strength, 

explosive strength of both control and experimental groups are 

graphically represented in the figure-I 

 

 
Figure-II The pre, post and adjusted mean values of endurance of both control and 

experimental groups are graphically represented in the figure-II 

Discussion of findings 

 The results of the study indicate that the experimental group which underwent 

aquatic based Plyometric had showed significant improved in the selected variables 

namely such as speed, muscular strength, explosive strength, endurance when 

compared to the control group. The control did not show significant improvement in 

any of the selected variables. The past studies on selected physical fitness components 

reveals Kamalakkannan et, al (2010). Who had found that aquatic training group 
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shows significant improvement in speed, endurance and explosive power. 

Kamalakkannan et, al (2010).Opined that aquatic training and ATWG produced 

positive impacts on the agility and explosive power among volleyball players.  Stemm  

et, al (2007). found that plyometric training in water can be an effective technique to 

improve sprint and strength in young athletes. 

CONCLUSIONS 

From the analysis of data, the following conclusions were drawn. 

1. The experimental group Handball players showed significant improvement 

in all the selected physical fitness components such as speed, muscular 

strength, explosive strength, endurance. 

2. The control group Handball players did not show significant improvement 

in any of selected variables. 
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