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Abstract 

The purpose of study was to find out the effects of low volume of circuit plyometric 
training on performance variables of junior soccer players.  To achieve the purpose of the 
study, thirty soccer players from different schools of Alagappa Sports Foundation at Karaikudi, 
were selected as subject at random Their age group range between 12 to 15 years. The study 
was formulated as pre and post test random group design, in which thirty subjects were divided 
into three equal groups. The experimental group-1 (n=10, LVCPT) underwent low volume of 
circuit plyometric training. The experimental group-2 (n=10, MVCPT) underwent Moderate 
volume of circuit plyometric training and control group (n=10, CG) did not undergo any 
specific training. In this study, two training programmes were adopted as independent 
variable, i.e low volume of circuit plyometric training and Moderate volume of circuit 
plyometric training. The performance variables speed and agility were selected as depended 
variables. The pre and post test random group design was used as experimental design.  The 
collected pre and post data was critically analyzed with apt statistical tool of analysis of co-
variance, for the significant adjusted post-test mean difference of three group with respect to 
each parameters. The Scheffe’s post hoc test was used to find out pair-wise comparisons 
between groups with respect to each parameter.  
KEY WORD: Circuit training, plyometric training, low volume, moderate volume, speed, 
agility 
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INTRODUCTION 
 The world of sport has stepped into 

the future millennium, carrying with it the 
popular game of soccer. Millions of soccer 
lovers the world over will continue to 
vibrate to this simple and feasible game. 
The greatest asset of soccer is that the game 
was played by king Pele in Brazil, Beckan 
bower in Germany, Rooney in England or 
our own, Baiching Bhutia and I.M. Vijayan 
in the minds of the people. The statue in 
various countries continue to be at different 
level. India is frantically attempting to 
revamp the system to recapture its lost glory 
in world soccer. What India lacks and needs 
at the moments is the right scientific 
approach to the game of soccer. The state of 
Tamil Nadu has made immense 
contribution to Indian soccer and hence the 
researcher attempted to scientifically 
approach the game at its root lends the 
university scenario in Tamil Nadu Soccer, 
chosen for the study is the most popular 
sport in the world at present. Soccer is not a 
matter a life and death, it is more important 
than that (Desmond Morris, 1981). 

The game of soccer demands a high 
level of fitness that will enable the players 
to run strongly, to move quickly off the 
mark in any direction to control, to pass 
accurately and to tackle efficiently 
throughout the game. Soccer requires a 
fairly high standard of physical fitness 
along with skill, since the game of soccer is 
played for 90 minutes 

Speed is the capacity of an 
individual to perform successive 
movements of the same pattern at a fast 
rate. The rate at which a body moves from 
one location to another is called speed. A 
player’s ability to mobilize his body 
quickly and cover specified distance in the 

shortest possible time and undoubtedly one 
of the most vital skills in soccer. To be 
successful, a player must be able to make 
sudden and rapid adjustment to the 
constantly changing stimuli of the game. 
During the course of a game a player will 
encounter situation requiring quick 
movement in a forward, backward or 
sideward direction. In soccer the players 
have to move around at high speed 
depending on the requirement, and also 
they need to execute the skill at very fast 
rate. Need of power in soccer is highly 
essential in relation to the energy used in 
soccer skills like kicking, heading, 
throwing, shooting, etcetera (Bompa T., 
1993). 

 Soccer is dominated by 
rapid change of direction along with the 
speed with control. Agility is often 
represented by the terms 
‘‘manoeuverability,’’ ‘‘mobility,’’ and 
‘‘shiftness.’’ It is the ability to change 
direction of the body and its parts rapidly. 
Agility is a combination of several athletic 
traits, including reaction time, speed of 
movement, coordination, power and 
strength. It is demonstrated in such 
movement as dodging, zig zag running, 
stopping and starting, and changing body 
position quickly. Agility is both general and 
specific. A soccer player, who darts past his 
opponents, then stops quickly and 
depending upon situation leaps into the air 
for a heading is the example of general 
agility. Specific agility may be 
demonstrated in the rapid maneuverability 
of the legs which enables them to handle a 
ball or another object with unusual 
proficiency.  
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The term plyometrics has had few 
meaning and interpretations over the years 
depending on whether once IS describing 
pliometrics classic plyometic or modern 
plyometrics. Plyometric exercise translates 
into more length as loaded or explosive 
eccentric (ECC) muscle action with no 
reversible, e.g., concentric (CON), muscle 
actions are used (Zatsiorsky.V, 2006).  

The intensity of plyometric 
exercises depends on several factors 
including the exercise complexity, loading, 
speed, and the size and length of boxes or 
barriers used. The complexity relates to the 
type of drill used. Jumps-in-place are 
lowest in intensity, followed by standing 
jumps, multiple hops and jumps, bounding, 
and box drills depth jumps are the most 
intense type of plyometric exercise. 
METHODOLOGY 

To achieve the purpose of the study, 
thirty soccer players from Arunachalam 
Chettiyar Higher Secondary School, 

Kottaiyur were selected as subject at 
random. Their age group range between 12 
to 15 years. The study was formulated as 
pre and post test random group design, in 
which thirty subjects were divided into 
three equal groups with 10 in each group. 
The performance variables speed and 
agility were selected as depended variables. 
The low and moderate volume of circuit 
plyometric training performance variables 
were selected as independent variables .The 
pre and post test random group design was 
used as experimental design. 

 The collected pre and post data was 
critically analyzed with apt statistical tool 
of analysis of co-variance, for the 
significant adjusted post-test mean 
difference of three group with respect to 
each parameters. The Scheffe’s post hoc 
test was used to find out pair-wise 
comparisons between group with respect to 
each parameter. To test the hypothesis 0.05 
level of significant was fixed in this study. 

   TABLE - I 
SELECTION OF TEST AND CRITERION MEASUREMENT 

Variables Test Unit of measurement 
Speed 30 meters run Seconds 
Agility  T-Test Seconds 

 
TABLE - II 

THE RESULTS OF ANALYSIS OF COVARIANCE ON SPEED                                               
OF DIFFERENT GROUPS 

Test Conditions 
LVCPT 
Group 

MVCPT 
Group 

Control 
Group 

SV SS Df MS 
‘F’ 
Ratio 

Pre test 
Mean 4.22 4.23 4.21 B 0.001 2 0.0007 

0.875 
S.D. 0.04 0.02 0.09 W 0.022 27 0.0008 

Post test 
Mean 4.16 4.13 4.23 B 0.055 2 0.0277 

4.62* 
S.D. 0.05 0.08 0.09 W 0.162 27 0.0060 

Adjusted 
post test 

Mean 4.16 4.13 4.23 
B 0.054 2 0.0269 

4.34* 
W 0.161 26 0.0062 

* Significant at .05 level of confidence. The required tables value for test the significance was 
3.35 and 3.37with the df of 2 and 27, 2 and 26. 
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RESULTS OF SPEED 
 The pre test mean and standard 
deviation on speed scores LVCPT group, 
MVCPT group, and control group were 
4.22+0.04, 4.23+0.02 and 4.21+0.01 
respectively. The obtained pre test F value 
of 0.875 was lesser than the required table 
F value 3.35. The post test mean and 
standard deviation on speed of G1, G2 and 
G3 were 4.16+ 0.05, 4.13+ 0.08 and 4.23+  

 

0.09respectively. The obtained post test F 
value of 4.62was higher than the required 
table F value of 3.35. The adjusted post test 
means on speed scores of G1, G2 and G3 
were 4.16, 4.13 and 4.23respectively. The 
obtained adjusted post test F value of 8.00 
was higher than the required table F value 
of 3.37. In order to find out the superiority 
effects among the treatment and control 
groups the Scheffe’s post hoc test was 
administered 

TABLE - III 
                 SCHEFFE’S POST HOC TEST MEAN DIFFERENCES ON SPEED       
        AMONG THREE GROUPS        
                            (Scores in seconds)                                                                                

LVCPT 
Group 

MVCPT 
Group 

Control 
Group 

Mean 
Differences 

Confidence 
Interval Value 

4.16 4.13  0.03* 
0.02 4.16  4.23 0.08* 

 4.13 4.23 0.10* 
*Significant at .05 level of confidence. 

 
First comparison: Group 1 and 

Group 2: The pair wise mean difference of 
group 1 and group 2 values 0.03 was higher 
than the confidential value of 0.02. Hence 
the first comparison was significant. The 
results of this compression clearly proved 
that moderate volume of circuit plyometric 
training have produced significantly greater 
improvements on speed than the low 
volume of circuit plyometric training.  
Second comparison: Group 1 and Group 
3:  The pair wise mean difference of group 
1 and group 3 values 0.08was higher than 

the confidential value of 0.02. The results 
of this comparison clearly proved that low 
volume of circuit plyometric training have 
produced greater improvements on speed, 
than the control group. Third comparison: 
Group 2 and Group 3: The pair wise mean 
difference of group 2 and group 3 values 
0.10. was higher than the confidential value 
of 0.02. The results of this comparison 
clearly proved that moderate volume of 
circuit training have produced greater 
improvements on speed, than the control 
group. 
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TABLE - IV 
THE RESULTS OF ANALYSIS OF COVARIANCE ON AGILITY                                        

OF DIFFERENT GROUPS                                                                                                      

Test Conditions 
LVCPT 
Group 

MVCPT 
Group 

Control 
Group 

SV SS Df MS 
‘F’ 
Ratio 

Pre test 
Mean 10.13 10.15 10.16 B 0.003 2 0.0016 

1.60 
S.D. 0.03 0.03 0.03 W 0.027 27 0.0010 

Post test 
Mean 10.13 10.12 10.18 B 0.059 2 0.0294 

8.91* 
S.D. 0.02 0.05 0.03 W 0.090 27 0.0033 

Adjusted 
post test 

Mean 12.14 12.13 12.18 
B 0.053 2 0.0266 

8.31* 
W 0.082 26 0.0032 

* Significant at .05 level of confidence. The required tables value for test the significance was 
3.35 and 3.37with the df of 2 and 27, 2 and 26. 
 
RESULTS OF AGILITY 
 The pre test mean and standard 
deviation on agility scores G1, G2, and G3 
were 10.13+0.03, 10.15+0.03 and 
10.16+0.03 respectively. The obtained pre 
test F value of 1.60 was lesser than the 
required table F value 3.35. The post test 
mean and standard deviation on agility of 
G1, G2 and G3 were 10.13+0.02, 
10.12+0.05 and 10.18+0.03 respectively. 

The obtained post test F value of 8.91 was 
higher than the required table F value of 
3.35. The adjusted post test means on 
agility scores of G1, G2 and G3 were 12.14, 
12.13 and 12.18 respectively. The obtained 
adjusted post test F value of 8.31 was higher 
than the required table F value of 3.35.In 
order to find out the superiority effects 
among the treatment and control groups the 
Seheffe’s post hoc test was administered. 

 
TABLE - V 

SCHEFFE’S POST HOC TEST MEAN DIFFERENCES ON AGILITY                         
AMONG THREE GROUPS                                                                                

Group 1 
AT 

Group 2 
AN-T 

Group 3 
C G 

Mean 
Differences 

Confidence 
Interval Value 

10.10 10.07  0.03 
0.041 10.10  10.17 0.07* 

 10.07 10.17 0.10* 
    * Significant at .05 level of confidence. 

 
Result of Scheffe’s post hoc test on agility 

First comparison: Group 1 and 
Group 2: The pair wise mean difference of 
group 1 and group 2 values 0.03 was lesser 
than the confidential value of 0.041. Hence 
the first comparison was not significant. 
The results of this compression clearly 
proved that both training have produced 

significant improvements on agility. 
Second comparison: Group 1 and Group 
3: The pair wise mean difference of group 
1 and group 3 values 0.07was higher than 
the confidential value of 0.041. Hence the 
comparison was significant. The results of 
this comparison clearly proved that low 
volume of circuit plyometric training have 
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produced greater improvements on agility, 
than the control group. Third comparison: 
Group 2 and Group 3: The pair wise mean 
difference of group 2 and group 3 values 
0.10 was higher than the confidential value 
of 0.041. Hence the comparison was 
significant. The results of this comparison 
clearly proved that moderate volume of 
circuit plyometric training have produced 
greater improvements on agility, than the 
control group. 
 
DISCUSSION ON FINDINGS 
  The low and moderate volume of 
circuit plyometric training have produced 
significant improvement on selected 
performance variables greater than control 
group of  junior soccer  player  responses to 
the effects of six weeks training 
interventions. 
 
Speed 
 After analyzing the statistical end 
results the researcher found that the 
selected training groups have significantly 
improved the quality of speed from the base 
line to post interventions. The pre to post 
intervention was present as follows. low 
volume of circuit plyometric training group 
from pre (4.22+ 0.04),to post(4.16+0.05) 
and moderate volume of circuit plyometric 
training group from pre (4.23+0.02) to post 
(4.13+0.08) have significantly changed the 
pre to post results. The present study 
demonstrates an increase in speed 
performance of 0.0006% and 0.001% for 
low volume of circuit ployometric training 
and moderate volume of circuit plyometric 
training respectively. The result of this 
study prove that the quality of speed 
performance increased significantly over 
the six weeks training period for moderate 
volume of circuit plyometric training when 

low volume of circuit plyometric training; 
low volume of circuit plyometric training 
and moderate volume of circuit plyometric 
training when comparing control group. 
 
Agility 
 After analyzing the statistical end 
results the researcher found that the 
selected training groups have significantly 
improved the quality of agility from the 
base line to post interventions. The pre to 
post intervention was present as follows. 
low volume of circuit plyometric training 
group from pre (10.13+ 0.03),to 
post(10.13+ 0.02) and moderate volume of 
circuit plyometric training group from pre 
(10.15+0.03) to post (10.12+0.05) have 
significantly changed the pre to post results. 
The present study demonstrates an increase 
in speed performance of 0% and 0.0003% 
for low volume of circuit plyometric 
training and moderate volume of circuit 
plyometric training respectively. The result 
of this study prove that the quality of agility  
performance  increased significantly over 
the six  weeks training period for low 
volume of circuit plyometric training and 
moderate volume of circuit plyometric 
training when comparing control group; 
there is no significant difference between 
low volume of circuit plyometric training 
and moderate volume of circuit plyometric 
training for increasing agility. 
 
CONCLUSION 

1. It is concluded that the low volume 
circuit plyometric training and 
moderate volume circuit plyometric 
training have significantly increased 
the speed than the control group of 
junior soccer players. 

2. It is concluded that the moderate 
circuit plyometric training has 
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significantly improved speed than the 
low volume circuit plyometric 
training of junior soccer players. 

3. It is concluded that the low volume 
circuit plyometric training and 
moderate volume circuit plyometric 
training have significantly increased 

the agility than the control group of 
junior soccer players. 

4. It is concluded that there was no 
significant difference between 
moderate circuit plyometric training 
and low volume circuit plyometric 
training for increasing agility of 
junior soccer players. 
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