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Health related fitness variable Criterion measure
Endurance 12 min run/walk test
Flexibility Sit and reach test
Body composition Skinfold caliper
Muscular strength Push ups
Muscular endurance Sit ups

Mean Std. 
Deviation

Flexibility
Football 39.33 5.66

Basketball 38.00 4.12
Volleyball

 

39.33 5.66

Endurance

Football

 

2416.45 145.66

Basketball

 

2396.20 153.43

Volleyball

 
2239.60 221.80

Body Composition
 

Football  24.81 2.19

Basketball
 

25.84 2.36

Volleyball

 
24.69 2.75

Muscular Endurance

 

Football

 

37.90 7.11

Basketball

 

38.95 7.28
Volleyball 38.95 10.72

Muscular Strength
Football 40.95 10.60

Basketball 36.70 5.36
Volleyball 39.30 8.23

Sum of 
Squares

df Mean 
Square

F

Flexibility
Between Groups 23.408 2 11.704 .433
Within Groups 1540.275 57 27.022
Total

 

1563.683

 

59

  

Endurance
Between Groups

 

374730.300

 

2

 

187365.150
5.983

*
Within Groups

 
1785092.950

 
57

 
31317.420

Total 2159823.250  59   
Body 
Composition

Between Groups 15.823  2  7.912 1.323
Within Groups

 
340.893

 
57

 
5.981

Total

 

356.716

 

59

  
Muscular 
Endurance

Between Groups

 

14.700

 

2

 

7.350 .101
Within Groups 4149.700 57 72.802
Total 4164.400 59

Muscular 
Strength

Between Groups 183.633 2 91.817 1.320
Within Groups 3965.350 57 69.568
Total 4148.983 59
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Groups M.D. Sig.
Football Basketball

 
Volleyball

 
2416.45 2396.20  20.25 0.930
2416.45

 
2239.60

 
176.85* 0.007

2396.20 2239.60 156.60* 0.019
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A STUDY OF STATUS OF PHYSICAL FITNESS AND FUNCTIONAL FITNESS 
AMONGST FIREMEN

Dr. Ashish Phulkar
Assistant Professor, LNIPE, Gwalior

Dr. Dileep Tirkey
Assistant Professor, LNIPE, Gwalior

ABSTRACT

The purpose of the study was to correlate the 
physical fitness and functional fitness of the 
Pune city Firemen. The study followed a 
descriptive correlation survey method. Thirty 
Five  Male firemen from Pune city are the 
sample for the study using purposive sampling 
technique. The physical fitness was measured 
through Physical fitness test and the functional 
fitness will be measured using Functional 
fitness score. The data was collected and 
analyzed by using Pearson rank correlation 
coefficient method. The study concluded that 
there was strong positive correlation (r=0.839) 
between the physical fitness score and 
functional fitness amongst firemen of Pune city.

Key Words : Physical Fitness, Functional 
fitness & Firemen

INTRODUCTION

It is widely recognized that the role of a 
firefighter involves a wide variety of tasks that 
can be both physically and mentally arduous, 
and often unpredictable in nature and duration. 
As such, an integral part of being able to 
perform the role of a firefighter safely and 
effectively is the maintenance of physical 
health and fitness. 

This study conducted by Liao H. and others in 
the use of firefighter Specific Ability Tests 
(SAT) could allow firefighters to monitor their 
own fitness, and expose areas that need 
improvement. These improvements could help 
decrease chances of fatality or injury and 
improve performance in firefighting operations 
leading to more lives saved.

The fitness of firemen, those brave men who 
work in extremely strenuous and risky 
profession where adequate, highly developed, 
fitness and general condition may decide on life 
or death. Also they need of their Functional 
fitness in the serious situations.

METHODS

For the present study the researcher used 
purposive method of sampling used. 
Purposively 35 male Firemen were selected for 
the study who were working in Pune Fire 
Brigade Department and were aged between 21 
to 35 Years .

This research is descriptive correlation 
research. Researcher has measured Physical 
fitness and Functional fitness in Firemen of 
Pune city. The Researcher has correlate 
between Physical fitness and Functional fitness 
in Fire-fighters of Pune city

The physical fitness was measured through 
Physical fitness test and the functional fitness 
was measured using a Functional fitness test.

The data was collected on the firefighters of 
Pune city aged between 21 to 35 years to assess 
their physical Fitness and functional fitness 
.The specific skill tests for further analysis have 
been presented in Table-1.

Table-1
Measures of Physical & 
Functional Fitness Test

No. Physical Fitness test Functional Fitness test
1 Sit and Reach

 
Handling advancement and pull

2 4×10 mt. Shuttle Run
 

Ladder Raise and Extension
3 1 minute Push Ups Search  
4 Standing Broad Jump Rescue
5 BMI (Fat Percentage) Tyre flip
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The experts from the Fire Brigade department 
were consulted at the personal level to conduct 
the tests on and a rapport was established with 
them for the testing program. The researcher 
approached each firemen after giving proper 
and timely information before the tests was 
conducted. Before administering the tests the 
subjects were briefed about the purpose of the 
study and details of all the tests was explained 
and demonstrated to them. 

The subjects were asked to come in proper Fire 
fighting uniform during the performance of 
tests. 

RESULTS

The scores of Physical fitness and Functional 
fitness will be correlated using Pearson rank 
correlation coefficient method. And the status 
will be checked by Fleishman's 5point scale.

Table -2 and 3 shows the descriptive statistics of 
Physical fitness tests and Functional fitness 
tests of firemen. The mean of physical fitness of 
35 firemen was 32.63(±8.189) while the mean 
of Functional fitness was found to be 
29.17(±6.564)

Table 2

Fig. 1: Pie Chart of Physical Fitness Level

Table-2.2 shows the descriptive statistics of 
current status of Physical fitness of firemen. 
The mean of Excellent status of 7 firemen was 
44(±3) while the mean of good status was found 
to be 38(±1). Also the mean of Average status of 
8 firemen was 31(±2), the mean of Poor status 
of 7 firemen was 27(±1) and the mean of very 
poor status of 6 firemen was 21(±3).

The physical fitness test of 35 firemen  
participated. In Physical fitness test were 
evaluated on fishermen 5 point scale 
considering Physical fitness index .

The above pie chart (Figure 1) exhibits 
classification of physical fitness in five 
categories. In the excellent category, only 7 
firemen had physical fitness score above 80%, 
7 firemen had physical fitness score between 
60%-80% where categorized as a good, 8 
firemen were in Average category, similarly 7 
firemen in poor category and 6 firemen in very 
poor category.

Table -3 
Functional Fitness Level of Firemen

Figure -2: Pie Chart of Functional Fitness 
Level of Firemen

Category N Mean S.D.

Excellent

 

7

 

44

 

3.14

Good 7
 

38
 

0.96

Average

 

7

 

31

 

2.25

Poor 7 27 1.17

Very Poor 6 21 2.94

C ategory N Mean S.D.

Excellent

 

9

 

37

 

4.18

Good 9
 

3 0
 

0.93

Average
 

6
 

27
 

0.52

Poor 6 23 0.82

Very Poor 5 19 1.79
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Table-2 shows the descriptive statistics of 
current status of Functional fitness of firemen. 
The mean of Excellent status of 9 firemen was 
37(±4.18) while the mean of good status was 
found to be 30(±0.93). Also the mean of 
Average status of 6 firemen was 27(±0.52), the 
mean of Poor status of 6 firemen was 23(±0.82) 
and the mean of very poor status of 5 firemen 
was 19(±1.79).

Thirty Five Firemen participated in functional 
fitness were evaluated  on fishermen 5 point 
scale considering functional  f i tness 
index.(table 4.2.2)

The above pie chart (Figure 2) exhibits 
classification of functional fitness in five 
categories. In the excellent category, only 26% 
firemen had functional fitness score above 
80%, 26% firemen had Functional fitness score 
between 60%-80% where categorized as a 
good, 17% firemen were in Average category, 
similarly 17%  firemen in poor category and  
14% firemen in very poor category. 

Table -4
Relationship Between Physical Fitness & 

Functional Fitness of Fireman

DISCUSSION & CONCLUSIONS

The key finding of this study revealed a very 
strong correlation between physical fitness and 
functional fitness of fire men. The department 
of exercise and wellness, Arizona state 
University, Mesa, Arizona 85212. Was 
conducted same study and found that the 
correlation between physical fitness and 
functional fitness is takes place if it demands 
specific demands of each task. Over all job 
performance was found to be significantly 

*Significant, r (33) = 0.751 

correlated with strength, strength endurance, 
and anaerobic endurance. So in this study we 
can say that correlation of physical fitness and 
function fitness is very strong and as the 
physical fitness level increases functional 
fitness will also increases. The status of 
Physical fitness of firemen is 63% are in 
average to excellent level but 37% are in poor 
and very poor level and Functional fitness 
status is 69% are in  in average to excellent level 
31% are in poor and very poor level.

1. There is strong positive correlation 
between physical fitness and Functional 
fitness of Pune city firemen.

2. Majority of firemen are qualified average, 
good and excellent status of physical 
fitness.

3. Majority of firemen are qualified and 
having excellent, good and average status 
of Functional fitness.
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EFFECT OF SPECIFIC EXERCISES ON LONG DISTANCE THROWING 
ABILITY OF MALE AND & FEMALE CRICKET PLAYERS

Dr. Bharat Verma
Assistant Professor, Dept of Physical Education, 
Paliwal College, Shikohabad (U.P)

ABSTRACT

The purpose of present study was to investigate 
the effect of exercises on throwing ability of 
cricket fielder. 30 male 30 female cricketers 
were selected for the study total subjects were 
equated into four groups on the basis of initial 
throwing performance test. A twelve (12) -week 
training programme comprising exclusively 
arm and shoulder exercise were imparted to 
experimental group. Test of significance was 
used to determine the significance of difference 
between mean performances, to find out the 
effect of training programme on experimental 
groups. The result  shows significant mean 
difference in throwing performance among the 
experimental groups, whereas no significance 
difference was observed among control groups.

Key Words : Throwing Ability, Fielding, 
Basketball and Fitness.

INTRODUCTION

The concept of sports training must included all 
the means for the improvement of performance. 
Therefore, the sports training is the total 
process of preparation of sportsman through 
different means are forms for better 
performance. 

Fielding is just as improvement and can be just 
as attractive as batting or bowling many 
matches are won or lost we much by the 
standard of fielding as by the actual strength of 
batting or the bowling. What is more delightful 
watch is fielding? Shall which in initiative 
concentration and anticipation dismiss batsmen 
by brilliant catching and which displays 
consistently safe and clean handling to prevent 
runs and speedy and accurate return to the 

cricket to effect run outs. Every cricketer 
should endeavor to become at least a reliable 
fieldsman just a keenly as he tries to become a 
good batsman or a good bowler irrespective of 
what standard he may attain as a batsman or a 
bowler his side is vigorously handicapped if he 
is lacking in fielding ability he should 
specialize and become out standing in 
particular position.  A fielder who cannot throw 
the cricket ball from 75 yards to Wicket keeper 
is of no use for the team because of lesser 
shoulder strength, hip mobility, and fatigue he 
is not able to throw the ball from maximum 
distance. Muscular fitness of hip and shoulder 
joints is important aspect of throwing, skill 
deteriorates as fatigue develops. When fitness 
fails other skills are less effective, respectively 
then the fielder losses accuracy and length.

METHODS

The subjects selected for the study were 30 
male and 30 female cricket players of junior 
state level. The age of players were ranged 
between 16 to 19 years. All the male subjects 
were randomly divided into two groups out of 
which one group served as experimental group 
and other as control group. Similarly, all the 
female subjects were also randomly divided 
into two groups out of which one group served 
as experimental group and other as control 
group. Experimental group was trained for a 
period of twelve weeks. Specific programme 
for specific exercise was designed related to 
throwing abilities were considered as treatment 
factor for experimental group. Control group 
did not undergo any type of training. All the 
subjects were tested on their abilities of long 
distance throwing. Each player was given three 
opportunities to throw with their maximum 
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potential. The best of the three trials was 
recorded as the scores of a subject. Proper time 
for relaxation was given to all the subjects in 
between their trials. After the initial testing the 
players were exposed to the training 
programme. During the training programme 
necessary precautions were taken to obtain the 
maximum internal validity of the experiment. 
After the training programme of twelve weeks 
post test was conducted to obtain the final 
scores of the subjects. The scholar attempted to 
settle such condition in the post test same as pre 
test. Again three trials were given to each 
sub jec t .  Fo l lowing  exe rc i s e s  were  
implemented during the training period under 
the supervision of training expert.

1. Two - Handed Throw with a Basketball

2. Two- handed Basketball Throw from a 
Kneeling Position

3. Two - Handed Throw from a standing 
position.

4. Two - Legged Jump and Throw

5.  Reaching Back to Throw

6. 30 Sec. Air Punching

8. 10 Sec. Wall Pressing

9. Chin Ups

Apart from these specific exercises such as 
plyometrics and various strength training 
exercises were used during the training period.

RESULTS 

The collected data was analyzed by using t- test 
(Paired) the level of significance chosen for the 
study was set at 0.05 level.

Table 1
Test of Significance for Experimental and 

Control Group (Boys)

*Significant, t (29) = 2.04.05   

Table 1 clearly shows that the calculated value 
of t is greater then the tabulated value of t. It 
means significant differences were found 
among the pre and post means of the 
experimental  groups.  Training has 
significantly improved the performance of the 
players for the long distance throwing. Training 
of specific exercises was found to be effective 
for a cricket player.

Incase of control group the calculated value of t is 
less then the tabulated value of t. It means no 
significant differences were found among the pre 
and post means of the control groups. Results of the 
study clearly reveal that exercises of any nature 
tend to improve the performance. Graphical 
representation of above table is made in fig 1.

Fig. 1
Pre and Post value of Experimental and 

control groups of boys

Table 2
Test of Significance for Experimental and 

Control Group (Girls)

*Significant, t (29) = 2.04.05   

Group Test Mean DM t-Value
Experimental

 
Pre

 
62.4

 
3.8

 
8.47*

Post 66.2  
Control

Pre
 

61.9
 

1.1
 

1.76
Post 60.8

Group Test Mean DM t-Value

Experimental
 Pre

 
44.1

 
3.15 8.43*

Post 47.25  
Control

Pre
 

42.93
 .03 0.93

Post 42.96
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Table 2  clearly shows that the calculated value 
of t is greater then the tabulated value of t. It 
means significant differences were found among 
the pre and post means of the experimental 
groups. Training has significantly improved the 
performance of the players for the long distance 
throwing. Training of specific exercises was 
found to be effective for a cricket player.

In case control group of the calculated value of t 
is less then the tabulated value of t. It means no 
significant differences were found among the 
pre and post means of the control groups. 
Results of the study clearly reveal that exercises 
of any nature tend to improve the performance. 
Graphical representation of above table is made 
in fig. 2.

Fig. No. 2
Pre and Post value of Experimental and 

control groups of girls

DISCUSSION AND CONCLUSIONS 
Every cricketer should endeavor to become at 
least a reliable fields man just as keenly as he 
tries to become good bowler or batsmen, 
irrespective of what standard may be attain as a 
batsman or a good bowler, his side is vigorously 
handicapped if he is lacking in fielding ability a 
fielder who is not able to throw the ball from 
maximum distance because of lack of muscular 
fitness of hip and shoulder joint which is 

important aspect of throwing skill. It is evident 
from the findings that these set of specific 
exercises are very effective in improving the long 
distance throwing ability of male and female 
cricket players The reason may be due to the fact 
that the movements of throwing involved are 
quite similar for javelin, baseball and cricket ball 
throwing. The exercises used in the study were 
mainly involved to improve the shoulder and hip 
mobility and strengthen of the muscles of these 
joints and throwing basically needs these areas 
that may be the reason for the significant 
improvement. The training programme was 
based on proper schedule the time limits of 
exercises were gradually in increased day by day 
and repetition of exercises were increased in 
progressive manner, which could be the reason 
for the significant improvement. 

The body may be seen as a linked chain system 
and so far core stability involving the hip and 
trunk and the scapula and its attached muscles 
are fundamental link between trunk and 
shoulder griddle. Since the exercises taken in 
the research are primarily based upon these 
major muscles the level of data of this study 
showed significant improvement.
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A STUDY OF MORPHOLOGICAL AND MOTOR FITNESS PROFILES OF 
JUNIOR AND SENIOR CRICKET PLAYERS OF GOA

Mr. Chandu G. Lamani
Physical Education Instructor ,BITS, Goa Campus

ABSTRACT

The purpose of the present study was to 
compare the morphological and Motor Fitness 
profile of Junior and Senior cricketers of Goa, 
who are actively participating state and 
national tournaments. Do the Morphological 
and Motor Fitness Differ among Junior and 
senior cricket players of Goa. A total of 100 
cricketers were examined. All the cricketers 
had participated at least at the state level. For 
the purpose of the study 100 subjects were 
divided in to two groups U-19 and seniors 
above the age of 18 but below the age of 25 
years. The author found that there was 
difference in morphological characteristics 
among junior and senior cricketers of Goa. 

Key Words : Morphology, Motor Fitness, 
Junior and Senior Cricket players.

INTRODUCTION

Structure and functions are two inseparable 
entities with respect to human performance in 
elite competitive Sports. When all functional 
factors such as Morphological, Physiological, 
Psychological and Motor fitness variables are 
equal, structure to a large extent determines the 
degree of success of an adult elite athlete 
(Nadgir, Anand 1986)

To predict superior performance in any sports, a 
number of studies have been done in which 
performances from various sports have been 
compared with regard to some of these factors. 
An athlete morphology is but one of the 
physical characteristics that influence top 
performance. Malina, 1984 speculates that 
morphological traits during early childhood 

provide early competitive advantages in certain 
sports, thus motivating the child to train and 
compute in a specific sport. If this is true 
children with certain morphological 
characteristics should accomplish more than 
others by having an early competitive edge in 
cricket performance

The main purpose of the present study was to 
describe the Morphological and Motor fitness 
profiles of Junior and senior cricket players of 
Goa, who actively participating in state and 
BCCI Tournaments. Which Morphological and 
Motor fitness Variables contribute most in 
discriminating junior cricketers with that of 
senior cricketers?

METHODS

In order to accomplish the purpose 
Anthropometric measurement and Motor 
Fitness test were administered, the selection of 
subject and procedure followed in the 
collection of data. A total of 100 cricketers were 
examined, all the cricket players had competed 
at the state and national level, for the purpose of 
the study 100 subjects were divided in to Two 
groups Junior below 19 years (n=50) and 
seniors above 19 below 25 years of age 
(n=50).The entire test were administered and 
recorded at BITS, Pilani K.K.Birla Goa campus 
Gym and Cricket Ground, the Anthropometric, 
Body Composition and Motor Fitness measures 
were obtained during each testing session. The 
measurements were all recorded in Metric 
system; Necessary permission was taken from 
Goa Cricket Association President and 
Secretary. Standard procedures were followed 
for taking 18 Anthropometric Measurements 
and 4 Fitness measures from each Subject.
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For the study16 Anthropometric (stature 
adjusted and absolute) variables and the 4 
Motor fitness variables were used in the 
discriminant analysis to discriminate under-19 
Junior and above under-19 senior cricket 
players. The SPSS American software was used 
for the statistical computation.

RESULTS 

Descriptive of Motor Fitness Variable, 
Morphological Variables, and Stature Adjusted 
Body Dimensions of Junior Cricketers Under 
and Senior Cricketers were presented in Table-1

Table-1
Descriptive Statistics of Motor Fitness and 

Morphological Variable of Junior and 
Senior Cricket Players 

Except for agility 2 run and stature adjusted arm 
span all the variables under consideration were 
significantly different for the two groups under 
study. The result of discriminant analysis is 
summarized in table-2.

Table-2
Discriminant Analysis of Junior (<19 years) 

and Senior (>19 years) Cricket Players 

* p<0.05, 

Two motor variables namely Agility 3-run and 
Muscular Endurance, Body Mass Index (BMI) 
and Stature adjusted hip width were accepted in 
to the discriminant function in stepwise 
progressions The size of the discriminant 
loadings indicated that agility 3 run and 
Muscular Endurance made highest contribution 
to the function. While stature adjusted hip 
width made the list contribution. It should be 
noted here that the loading of agility 3 run, a 
timed event, loaded negatively (lesser the time 
better the ability). The discriminant function 
with  two motor  var iables  and two 
morphological variables was significant as 
indicated by Chi-squared by 63.70%, well 
beyond 0.05 probability level. The Wilks 
lambda (0.515) and canonical correlation 
(0.696) suggested that the function produced a 
modest degree of separation between junior and 
senior cricketers under the present study 

DISCUSSION AND CONCLUSIONS

The author found that there was difference in 
morphological and motor fitness level among 
junior and senior cricketers of Goa. Most of the 
game related skills, anthropometrical and 
physical motor abilities change during the 
developmental years of young sportsman. 
These changes can be due to the physiological 
changes a young sportsman under goes during 
his or her development year (8-18 years). 

• The results of the present study for junior 
and senior cricketers were not as conclusive 
as for the senior cricketers. 

S.No Variables
Junior Players Senior Players

1. Hand Span 21.41±1.78 22.59±1.44

2. Agility 3 Run 10.43±0.73 9.70±0.47

3. Agility 2 Run 

 

7.29±0.65

 

7.07±0.66

4. Muscular Endurance 

 

33.92±12.23

 

55.18±17.78

5. Flexibility 

 

34.26±6.62

 

30.48±10.35

6. Body Mass Index (BMI) 

 
20.28±2.65

 
23.25±2.79

7. Endomorphy
 

4.16±1.83
 

5.24±1.35

8. Mesomorphy  2.44±1.23  3.65±1.32

9. Ectomorphy

 
3.24±1.29

 
2.37±1.20

10. Body Density 

 

1.05±2.39

 

1.03±2.17

11. Stature Adjusted Leg Length 

 

1.15±0.76

 

0.80±0.75

12. Stature Adjusted Shoulder Width 

 

-.89±1.12

 

0.13±0.90

13. Stature Adjusted Hip Width -2.73±0.84 -1.95±1.33

14. Stature Adjusted Forearm Girth 0.38±1.86 1.70±1.66

15. Stature Adjusted Sitting Height -1.21±0.68 -0.89±0.67

16. Stature Adjusted Arm Span 0.53±0.60 0.44±0.68

Variable in the 

Analysis

Discriminant

Loadings

Canonical

Correlation

Wilks 

Lambada

Chi

Square

Agility3 Run -0.415

 
0.696

 
0.515 63.704*

Muscular Endurance 

(Abdominal Crunches)
0.579   

Body Mass Index 0.359

   Stature Adjusted Hip 

Width
0.335
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• Although 16 variables were entered into 
discriminant analysis only four variables 
namely two motor fitness variable and two 
morphological variables were selected in 
the step-wise discriminant analysis. Agility 
3-run, Muscular endurance, body mass 
index, stature adjusted hip width were four 
variables which effectively discriminated 
the senior cricketers from those of junior 
cricketers. 

• The senior cricketers were significantly 
faster in agility 3 run and had significantly 
higher muscle endurance as measured by 
abdominal crunches, had higher body mass 
index and were significantly narrower hip. 

• Higher body mass index of senior 
cricketer's was attributed to growth and 
maturation. The junior cricketers were all in 
their linear growth phase; hence their body 
mass index was significantly lower.

• Thus the adults end-up having higher body 
mass index. In so far as hip width is 
concerned sportsmen of all discipline have 
narrower hip relative to non-sportsman. 
Here it was observed that the junior 
cricketers had very narrow hip. 

• While the senior cricketers also had narrow 
hip tough not as narrow as that of junior 
cricketers.
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ABSTRACT

The purpose of the present study was to see the 
comparative difference between the selected 
motor and respiratory variables among 
attackers and defenders of female football 
players of LNIPE. For the purpose of the study 
10 attackers and 10 defenders age ranged from 
18-25 years, of football match practice were 
selected as subjects. Keeping the feasibility 
criterion in mind, selected Motor variables i.e. 
Static Balance, Range of motion, Reaction 
Time, Coordination and Propioception and 
selected Respiratory variables i.e. Vital 
capacity and Peak flow rate were selected for 
the present study. It was assessed with the help 
Sensobalance, Dry Spirometer and Peak 
expiratory flow meter. To compare the motor 
and respiratory variables among attackers and 
defenders as per their position t- test was used 
with the help of data analysis software SPSS 20 
and the level of significance was set at 0.05. The 
findings of the study showed that the 
Footballers playing in the different positions in 
football have shown insignificant difference in 
all the selected respiratory variables as well as  
selected motor variables i.e. Range of Motion, 
S t a t i c  B a l a n c e ,  P ro p r i o c e p t i o n  &  
Coordination except Reaction Time which 
showed significant difference.

Key Words : Static Balance, Reaction Time, 
Propioception  and Vital capacity      

INTRODUCTION

Football is a game of emotion and loyalty that 
soccer inspires in its fans mean that this simple 
sport has a lot to live up to. But soccer delivers it 

all cramming dynamic action, 

among 
attackers and defenders.

breathtaking 
skills, and heart stopping tension into 90 
minutes of play. In the sport of  football, a 
defender or playing behind the midfielders 
provides support to goalkeeper. Defender is an 
outfield player whose primary role is to prevent 
the opposing team from scoring goals. They 
usually remain in one half of the field that 
contains the goal they are defending and 
midfielders are the players whose position of 
play is mid way between the attacking strikers 
and the defenders. Midfielders act as the bridge 
between the strikers and defenders that connect 
both of them. Their main duties are to maintain 
possession of the ball, taking the ball from 
defenders and pass it to strikers, as well as 
dispossessing opposing players. Midfielders 
can be expected to cover many areas of a 
ground, as at times they can be called back into 
defence or required to attack with the strikers. 
Were as Stickers or forwards or attackers are the 
players on a team in the row nearest to the 
opposing team's  goal .  The primary 
responsibility of strikers is to score goals. Good 
examples of strikers are noted for their fantastic 
goal scoring ability. Other duties can include 
setting up goal for other players and holding the 
ball up so that other players may join the attack. 
Modern player formation includes between one 
and three sticker: two is most common, as in the 
4-4-2 formation. Because they score more goals 
than other players, forwards are often among 
the best known and most expensive players in 
their team.

The purpose of the present study was to derive 
an answer to the question whether there is any 
significant difference between the selected 
motor and respiratory variables 
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METHODS

For the purpose of the study, 10 female 
attackers and 10 defenders of football match 
practice from Lakshmibai National Institute of 
Physical Education, Gwalior (M.P) were 
randomly selected as subjects for this study. 
The subjects have regular practice as per the 
schedule of their teams. Keeping the feasibility 
criterion in mind, selected Motor variables  i.e. 
Static Balance, Range of motion, Reaction 
Time, Coordination and Propioception and 
selected Respiratory variables i.e. Vital 
capacity and Peak flow rate were selected for 
the present study. It was assessed with the help 
Sensobalance, Dry Spirometer and Peak 
expiratory flow meter.

To compare the motor and respiratory variables 
among attackers and defenders as per their 
position. t- test was used with the help of data 
analysis software SPSS 20 and the level of 
significance was set at 0.05.

RESULTS

The finding pertaining all the selected motor 
and respiratory variables (on different playing 
positions (attackers and defenders) were 
presented below in the following tables:

Table-1
The Significance of Difference Between 

Attackers and Defenders on Selected Motor 
and Respiratory Variables

*Significant at 0.05 

It is concluded from the table -1 that there were 
insignificant difference between attacker and 
defenders in terms of all selected motor and 
respiratory variables except reaction time. As 
the calculated t-value is more than the p-value 
required at 0.05 level.

DISCUSSION AND CONCLUSIONS

The result of the study revealed that the motor 
variable namely range of motion, static 
balance, propiroception and coordination, 
showed insignificant difference except reaction 
time which showed significant difference 
among different football playing position 
where attackers has better reaction time than 
defenders.Footballers playing in the different 
positions in football have not shown significant 
difference in all the selected respiratory 
variables (vital capacity and peak flow 
rate).There were insignificant differences in 
following selected motor variables (range of 
motion, static balance, propiroception, 
coordination) except reaction time which 
showed significant difference.
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Range of 
Motion 

Players 
position

Means Mean 
Diff.

t-value p 
value

Defender 10.34
-.02 -0.007 0.582

Attacker 10.36
Static Balance 

 

Defender

 

32.00

  
  

7.74

 

1.161 0.469
Attacker

 

24.26

  

Propiroception 

 
Defender

 
9.28

  
  2.48  1.674 0.191

Attacker 6.80   Reaction Time 

 
Defender

 
9.28

  
  

5.20

 

4.260 * 0.001
Attacker

 

4.08

  

Coordination 

 

Defender

 

5.62

  
  

-0.58

 

-0.313 0.359
Attacker 6.20

Vital Capacity Defender 2.73
-0.04 -0.197 0.445

Attacker 2.77
Peak Flow 

Rate
Defender 432.00

-8.0 -0.364 0.165
Attacker 440.00
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ABSTRACT

The present investigation has been conducted 
with the aim to compare competitive behavior 
among university level Defender, Midfielder 
and Striker. The study was conducted on 
45male football players (15 male Defender, 15 
male Midfielder and 15 male Striker) were 
selected from participants of east zone 
interuniversity tournament during 2012-13. 
Competitive Behavior was observed by the 
Competi t ive Behavior Questionnaire 
developed by Frank Tyson. To analyze the data 
for the Competitive Behavior, ANOVA was 
applied to calculate the collected data at 0.05 
level of significance and to identify the 
significance differences among the means LSD  
Post-hoc test was used.. The age ranging of the 
subjects is between 19-24 years.The result 
showed that there was significant difference 
between Defender and Midfielder, Midfielder 
and Striker and also significant difference 
between Defender and Striker.The result also 
showed that Striker possess best competitive 
behavior than defender and Midfielder.

Key Words : competitive behavior, Defender, 
Striker &  Midfielder

INTRODUCTION

The world of games and sports has crossed 
many milestones, as a result of different 

achievements in general and their application in 
the field of sports in particular. 

The main aim of modern sports competitions is 
to detect and diagnose the human ability at an 
early stage of life and channelize it in the right 
direction to realize the achievements aimed at 
in a particular sports/game. Competitive 
Behavior includes the notion that several 
functions are being enacted that enables a group 
to perform successfully. These qualities 
typically include those that reflect some kind of 
managerial competencies, including planning, 
as well as a second set of tasks that includes 
enhancing human relations and many also 
include various interpersonal skills that help 
individual and group motivations.

In the sport of association football, each of the 
eleven players on a team is assigned to a 
particular position on the field of play. A team 
comprise of one goalkeeper and ten outfield 
players who fill various defensive, midfield and 
attacking positions depending on the formation 
deployed. These positions describe both the 
player's main role and their area of operation on 
the ground.

Defenders play behind the midfielders and their 
primary responsibility is to provide support to 
the team and to prevent the opposition from 
scoring a goal. They usually remain in the half 
of the field that contains the goal they are 
defending. 
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Variable Source of 
variance

 Sum of 
squares

 Mean square 
variance

 Degree of 
Freedom

‘F’ ratio

Competitive 
Behavior

Between 
Groups 

997.63
 

498.81
 

(K-1) = 2
20.51*

Within Groups 1094.28 24.31 (N-K) =42

Midfielders are players whose position of play 
is midway between the attacking forwards and 
the defenders. Their main duties are to maintain 
possession of the ball, taking the ball from 
defenders and feeding it to the strikers, as well 
as dispossessing opposing players. 

Forwards (or strikers) are the players who are 
positioned nearest to the opposing team's goal. 
The primary responsibility of forwards is to 
score goals and to create scoring chances for 
other players. 

The Position of play along with their 
responsibilities also play an important role in 
development of personality, behavior and also 
competitive behavior that's why the researcher 
took up this study to find out if any significance 
difference are there in respect of the different 
position of play.

METHODS

The purpose of this study was to understand and 
investigate the competitive behavior of the 
subjects. For this study 45male football players 
(15 male Defender, 15 male Midfielder and 15 
male Striker) were selected from participants of 
east zone interuniversity tournament during 
2012-13. The age of the subject ranged between 
19-24 years respectively.

The investigator collected competitive 
behavioral data from the players through a 
questionnaire developed by FRANK TYSON 
having 3 possible answers. The questionnaire 
contained 50 questions covering different 
dimensions towards competitive behavior. 
'ANOVA was applied to calculate the collected 
data at 0.05 level of significance and to identify 
the significance differences among the means 
LSD Post –hoc test was used.

RESULTS

To find out whether there was any significant 
difference among mean values of competitive 
behavior among the three groups, one way 
analysis of variance technique was employed. 

'F' ratio of competitive behavior for different 
groups has been presented.

Table-1
Mean and Standard Deviation on 

competitive behavior among university 
level Defender, Midfielder and Striker

Table-2
Analysis of Variance on competitive 

behavior among university level Defender, 
Midfielder and Striker

*Significant, F (2,42) = 3.220.05

It was understood from table values that the 
calculated 'F' was statistically significant at 
0.05 level of Significance, confirming the 
significant difference among the Defender, 
Midfielder and Striker in competitive behavior, 
in order to find out the exact location of the 
differences among the means critical difference 
LSD Post-hoc test was used.

Table-3
Post-hoc Mean Comparison on competitive 
behavior among university level Defender, 

Midfielder and Striker

Defender position 100.93 2.56

Striker position 95.20  5.05

Midfielder position 106.73 6.39

Position Compared Competitive Behavior
Mean Mean 

Difference
Critical 

Difference
Striker position and 
Midfielder position

 95.20

 
11.53*

 
3.60

106.73
 

Midfielder position 
and 
Defender position

106.73  5.80*  3.60
100.93

 Defender position and  
Striker position

100.93 5.73* 3.60
95.20
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DISCUSSION AND CONCLUSIONS

From the finding of Table-3 it is observed that 
while comparing between Striker and 
Midfielder, Midfielder and Defender, Defender 
and Striker in competitive behavior, the mean 
difference found to be 11.53, 5.80 and 5.73 
respectively which is higher than the Critical 
Deference of 3.60. So we can say that in 
competitive behavior, Striker , Midfielder and 
Defender are significantly differs from each 
other.

The main job of the central defender is to stop 
the opposing attackers from playing and to clear 
the ball from danger when required. However 
especially for more aggressive tactics. He must 
also possess the technique and composure to be 
able to help the team maintain possession and 
lay of simpler passes to more creative players. 
With a defend duty the central defender will 
stay in line with his defensive partner and look 
to breaks up attacks , marks opposing forwards 
and  prevent the ball from getting into  the box. 
A central defender has different psychological 
capability that is Aggression, Bravery, 
Composure, Concentration, Anticipation, and 
Determination.

The central midfielder has the technical ability 
to play attacking support or defensive roles. 
With a defend duty the central midfielder stay 
back in front of the defiance and plays a simple 
supporting games. And support the forwards, 
wide to support the flanks in the final third and 
play in men ahead of him. Basically central 
midfielders have that type of psychological 
character stick that is Creativity, Decisions, 
Determination, off the ball Positioning, 
Teamwork, Work Rate etc.   

Attackers aims to drop deep in to space and hold 
up the ball before supplying linking passes to 
teammates, moving the ball back to midfield 
support, spreading it wide to the flanks and if he 
has time to turn playing in his strike partner. A 
attacker also carry some psychological 

characteristics that is creativity, anticipation, 
composure, decisions making capacity, off the 
ball, teamwork etc. 

In football game, Defender, Midfielder, and 
Striker play in different position and play 
different role. According to their situation and 
position they develop different psychological 
characteristic. 
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ABSTRACT

The purpose of the study was to investigate the 
effect of meditation on reaction ability. 
Meditation is a practice in which an individual 
trains the mind or induces a mode of 
consciousness, either to realize some benefit or 
as an end in itself. Psychomotor abilities were 
always considered to be the foundation for 
technical skill and tactical ability in any given 
sports.  Despite its popularity, little is known 
about the neural mechanisms by which 
meditation works, several electroen-
cephalogram (EEG) studies have reported 
changes in spectral and frequency analysis 
during meditation inspired by techniques that 
focus on concentration. FFT (Fast Fourier 
Transform) was used to analysis investigate the 
composition of an EEG signal. Since the FFT 
transforms a signal from the time domain into 
the frequency domain, frequency distributions 
of the EEG was observed. With this 
understanding this research study was 
conceptualized to investigate effect of 
concentrative meditation on reaction ability. 
Fifty students were randomly selected as the 
subjects for the study. The age of the subjects 
ranged from 21 to 30 years. The subjects were 
assigned at random to experimental and 
control group; each group consisting of twenty 
five students. The study was conducted for a 
period of eight weeks. The study examined EEG 
changes during meditation. The investigational 
paradigm involved 15-20 minutes of 
meditation, where the subjects were asked to 
close their eyes and adopt their normal 
meditation. Two groups comprising of twenty-
five subjects each were formed i.e. 
experimental Group and control group. The 

experimental group was given meditation in the 
morning session time and no meditational 
training was given to control group. Each 
subject of Experimental group was learning 
concentrativeMeditation. Electroencephalogram 
(EEG) and psychomotor variables used to 
collect the data before and after meditational 
training to measure the effect of meditation. 
These results suggest that meditation provides 
no improvement in reaction ability. EEG 
findings from this study suggest that 
concentrative meditation techniques improves 
theta and alpha EEG patterns significantly.

Key Words : Reaction Ability, Fast Fourier 
Transform(FFT) and  Electroencephalogram

INTRODUCTION

Meditation is a practice in which an individual 
trains the mind or induces a mode of 
consciousness, either to realize some benefit or 
as an end in itself. Meditation often involves an 
internal effort to self-regulate the mind. 
Meditation can help clear the mind and ease 
many health issues. Too often we take our 
breath granted. It is clearly connected to our 
every life force and vitality. Our emotion and 
our state of mind are also intimately connected 
to our breath. Psychomotor abilities were 
always considered to be the foundation for 
technical skill and tactical ability in any given 
sports.  Despite its popularity, little is known 
about the neural mechanisms by which 
meditation works, several electroence-
phalogram (EEG) studies have reported 
changes in spectral and frequency analysis 
during meditation inspired by techniques that 
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focus on concentration. FFT (Fast Fourier 
Transform) was used to analysis investigate the 
composition of an EEG signal. Since the FFT 
transforms a signal from the time domain into 
the frequencydomain, frequency distributions 
of the EEG was observed. With this 
understanding this research study was 
conceptualized to investigate effect of 
concentrative meditation on reaction ability.

METHODS

Fifty students were randomly selected as the 
subjects for the study. The age of the subjects 
ranged from 21 to 30 years. The subjects were 
assigned at random to experimental and control 
group; each group consisting of twenty five 
students.

The study was conducted for a period of eight 
weeks. The present study examined EEG 
changes during meditation. The investigational 
paradigm involved 15-20 minutes of 
meditation, where the subjects were asked to 
close their eyes and adopt their normal 
meditation. Two groups comprising of twenty-
five subjects each were formed i.e. 
experimental Group and control group. The 
experimental group was given meditation in the 
morning session time and no meditational 
training was given to control group. Each 
subject of Experimental group was learning 
concentrative Meditation.

 Reaction Time Apparatus (MEDICAID  RTM-
608) for measurement of reaction time. The 
apparatus was set according to prescribed 
procedure the detectable screen was fixed in the 
desire holes which divided the reaction time 
apparatus into two sides the subject side and the 
tester's side. The subject sat in a chair on subject 
side and tester sat on the tester's side. The tester 
rang the bell, which gave a signal for the subject 
to press the right or left key as selected by the  
tester width selector switch. Then the tester 
pressed one of the short keys giving the 

required stimulus (light) the start key is a 
double key which gave the stimulus and also 
started the chronoscope. As soon as the subject 
received the light stimulus he lifted his finger 
from the right or left key, which stopped the 
chronoscope and the reaction time to the light 
stimulus reached and recorded from the 
chronoscope .Three trails was provided to each 
subject. 

Total trials were permitted to each subject and 
the average of the three timings was taken as an 
individual score.

Electroencephalogram (EEG) and psychomotor 
variables used to collect the data before and 
after meditational training to measure the effect 
of meditation Data were analyzed by using 
analysis of covariance at 0.05 level of 
significance.

RESULTS

Table 1
Effect of Meditation on Reaction Time

*Significant, F  (1, 48) = 4.100.05

Table 1 reveals that there was a insignificant 
differences was in reaction time variable as 
calculated value was lesser than tabulated value 
at 0.05 level of significance with 1,48(df).

The EEG data was analyzed using Fast Fourier 
Transform (FFT) to determine the power 
spectrum. The Power Spectrum of EEG is 
divided into alpha band, beta band, theta band 
and delta band based on the conventional EEG 
rhythms, respectively. For each of these bands 
Power, Peak Frequency and the Peak value 
corresponding to the peak frequency is 
calculated. The result was analyzed only on 
alpha band.

Source of 
Variance

Sum of 
Square

 
df

Mean 
Square

 
F

P 
value

Between .002 1 .002  0.245 .623

Error .248 48 .006
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Graph-1

The Power 

EEG graph is a graph of sine and cosine waves. 
The power is obtained by calculating the area 
enveloped by the given spectrum. Since the 
spectrum is divided into bands on the known 
EEG rhythms, the area for alpha band only 
computed. The power is calculated by squaring 
the amplitude and dividing the same by the 
frequency. This is represented as µV2/Hz. 
Although this area or power can be calculated 
manually, but in the present study calculation 
was done with the help of Fast Fourier 
Transformation (FFT) is preferable. 

The Peak Frequency 

The peak frequency in a band is the frequency 
that has the maximum amplitude. 

The Peak Value 

The peak value is the value corresponding to the 
given peak frequency.

DISCUSSION AND CONCLUSIONS
The analysis showed insignificant effect in case 
of reaction ability (.245). On the basis of EEG 
analyses it reported increase alpha activity in 
practice meditational group as compared to 
control group. The findings produced increased 
occipital alpha power in experi-mental group 
than the control group, it also observed in 
increased theta power across multiple cortical 
regions.

The present study showed indicated effect of 
meditation on reaction ability. The present 
study did not support the above quoted studies 
and this may be due to reason that reaction 
time ability, being one component of speed 
and less trainable ability of individual and 
method of training

These results suggest that meditation provides 
no improvement in reaction ability. EEG 
findings from this study suggest that 
concentrative meditation techniques 
improves theta and alpha EEG patterns 
significantly.

Mean Comparison of Experimental 
Group in Pre Test  

Mean Comparison of Experimental 
Group in Post Test
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Mean Comparison of Control Group in 
Pre Test       

     

Mean Comparison of Control Group in 
Post Test

On the findings it produced increased 
occipital alpha power in experimental group 
than the control group it also observed in 
increased delta, theta and alpha power across 
multiple cortical regions after the meditation. 
In few studies have reported the findings 
concerning frequencies during meditation.
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ABSTRACT

A warm-up is an important part of preparation 
for a soccer match. Stretching is typically part 
of the warm-up however; debate exists as to the 
most appropriate type of stretching to perform. 
The purpose of this study was to examine the 
effects of static and proprioceptive 
neuromuscular facilitation (PNF) stretching on 
soccer-specific agility performance in 14 male 
youth soccer players of L.N.I.P.E Football 
Academy, Gwalior and Madhya Pradesh. 
Participants completed 4 trials of the Balsom 
agility test while dribbling a soccer ball. 
Height, age, and body mass were collected in 
trial 1 and participants were accommodated to 
the agility test during trials 1 and 2. Trials 3 and 
4 were the static and PNF treatment trials that 
were administered after a standardized warm-
up (contro l )  in  a  randomized  and 
counterbalanced manner. There were no 
significant differences between the difference 
scores of the static and PNF stretching 
conditions, Furthermore, no significant 
differences were found between the control and 
stretching trials for static stretching, or 
between the control and stretching trials for 
PNF stretching. Neither mode of stretching 
significantly affected agility performance. 
More research is needed to determine the 
chronic effects of PNF stretching on agility 
performance.

Key Words : Warm up, Post Neuromuscular 
Facilitation and Game preparation

INTRODUCTION

Soccer is a sport characterized by high 
intensity, intermittent, exercise including 

sprints of varying duration, rapid acceleration, 
jumping, and agility As such, a players' 
performance on tests to measure rapid 
acceleration and change of direction will help to 
determine performance outcomes in a game. 
Traditionally, agility tests have been performed 
to test rapid acceleration and change of 
direction. While several agility tests exist, such 
as the Illinois and the 505 agility tests, the 
Balsom agility test is a more soccer specific 
agility test because the movement patterns are 
similar to those used in soccer. Also, these 
agility tests are primarily performed without a 
ball, which is non-representative of a game 
situation because maintaining control of the 
ball is an important aspect to the game. 
Therefore, some modification is needed to test 
soccer-specific agility. A sport-specific warm-
up is an important part of preparation for a 
soccer match as strains to muscles and tendons 
have been shown to be associated with 
inadequate warm-up exercises (10, 19, 36). 
Both the American College of Sports Medicine 
(ACSM) and National Strength and 
Conditioning Association (NSCA) recommend 
a general warm-up consisting of aerobic 
exercises, followed by more sports-specific 
movements and light stretching before any 
physical activity or athletic competition (1, 3). 
However, debate exists as to the type of 
stretching that should be included. More 
recently, dynamic stretching has been proposed 
to be a better method of stretching prior to 
competition and has been shown to have a 
positive or neutral impact on performance. 
Both dynamic and static stretching have the 
advantage of being performed individually, 
however they may not elicit the greater gains in 
range of motion (ROM). PNF stretching is also 
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participant began the test at point A and ran to 
point B, then turned and ran back to point A 
before running through point C to point D, then 
turned and ran back through point C before 
running through point B to the finish  at point E 
(see figure 1). Time keepers with stop watch 
were placed at point A and point E with 
participants standing 0.5 m behind the starting 
line at point A.. None of the participants had 
previous experience with the Balsom agility 
test; therefore each participant was permitted to 
run the course as many times as he wanted 
during trials 1 and 2. Using a repeated measures 
experimental design, the order the participants 
completed the stretching conditions (trials 3 
and 4) was randomly assigned. During trials 3 
and 4, participants remained blinded to the 
purpose of the testing with no feedback on their 
performance being provided until all 
participants completed trials 4. Prior to trials 3 
and 4, participants completed a standard warm-
up. Timing of the agility test was recorded 
manually with a stop watch. Because testing 
was conducted on a soccer field outside, a 
control test was conducted each trial to help 
control threats to the validity of the study such 
as changing weather and the height of the grass. 
Immediately after completion of the control 
run, either static or PNF stretching was 
performed on the hamstrings, quadriceps, 
gastrocnemius, and solei. The treatment was 
reversed for the following trial for a 
counterbalanced experiment. At the completion 
of the stretching session, the participants 
immediately completed a second run through 
the Balsom agility test with the soccer ball. PNF 
stretching was performed using the hold-relax 
method according to published guidelines (3). 
Briefly, the stretch consisted of 10 seconds of a 
passive pre-stretch to a point of mild 
discomfort, followed by an isometric 
contraction for 6 seconds, and finishing with 30 
seconds of passive stretching. This pattern of 
stretching was completed twice on each leg for 
each muscle group and was performed by the 
principal investigator who was trained on 
properly performing this method of stretching. 

a common mode of stretching. PNF stretching 
techniques are commonly used in both athletic 
and clinical settings to enhance both active and 
passive ROM to optimize motor performance 
and rehabilitation  The main goal of any PNF 
stretching technique is to activate the Golgi 
tendon organs (GTO), a mechanoreceptor 
which is sensitive to increases in muscle 
tension and, when stimulated, causes a muscle 
to reflexively relax thus increasing ROM. 
While studies have been conducted to assess the 
effect of PNF stretching on increased ROM (8,) 
and vertical jump performance (4, 6, 7). 
Therefore, the purpose of this study was to 
investigate the effects of static and PNF 
stretching modalities on soccer specific agility 
test in male youth soccer players. 

METHODS

The participants in this study included 14 male 
youth soccer players from Football academy of 
L.N.I.PE Gwalior. The subjects were  was 
chosen as a convenience sample of youth 
players. The age range of the participants was 
12 years-14 years with the majority being 14 
years of age (n = 10)

During trial 1, the participants' height and body 
mass were recorded. Body mass was recorded in 
kilograms to the nearest 0.1 kg via a scale with 
participants dressed in shorts and a shirt. Height 
was measured with a stadiometer to the nearest 
0.1 cm. Participants were asked to remove their 
soccer cleats for both measurements.

Figure 1. Balsom Agility Course .

All subjects completed 4 trials of the Balsom 
agility test; each trial was separated by at least a 
48-hour period of recovery. Briefly, the 
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The Statistical Package for the Social Sciences 
for Windows (SPSS Inc., Chicago, IL, Version 
17.0) was used for statistical analysis. A 
difference score was calculated by subtracting 
the control run from the treatment run for both 
stretching conditions. One-way analyses of 
variance (ANOVA) were utilized to compare 
the difference scores for the static and PNF 
conditions as well as the difference between the 
control and treatment trials within the static and 
PNF conditions. Statistical significance was set 
at an alpha of .05 for the analysis

RESULTS

There were no significant differences between 
the difference scores for the static and PNF 
conditions on the Balsom agility test, Wilks' 
Lambda F(1, 13) = .21, P = .658. Statistical power 
for this analysis was .07, and partial eta squared 
was .02. There were also no significant 
differences between the static control trial and 
static treatment trial on the Balsom agility test 
times, Wilks' Lambda F(1, 13) = 2.37, P = .15. 
Statistical power for this analysis was .30, and 
partial eta squared was .15. Also, no significant 
differences were found between the PNF control 
trial and PNF treatment trial on the Balsom 
agility test, Wilks' Lambda F(1, 13) = .32, P = 
.583. Statistical power for this analysis was .08, 
and partial eta squared was .02. Neither mode of 
stretching significantly affected performance on 
the Balsom agility test (See Table 1 & 2).

Table 1
Descriptive Statistics of Static and 

Proprioceptive Neuromuscular Facilitation 
Stretching On Agility Performance

Note. PNF = Proprioceptive Neuromuscular 
Facilitation, M = Mean, SD = Standard 
Deviation.

Table 2
One Way Analysis of Variance Between 
Statics and PNF Stretching on Agility 

Performers

Note : Negative difference scores indicate 
faster time in the agility trial following that 
stretch. PNF = Proprioceptive Neuromuscular 
Facilitation

DISCUSSION AND CONCLUSIONS

The purpose of this investigation was to 
examine the effects of static and PNF stretching 
on soccer-specific agility performance in male 
youth soccer players. The hypothesis that PNF 
stretching would produce a greater decrease in 
agility time with a soccer ball was not 
supported. A notable finding of this study was 
that static stretching also did not produce a 
statistically significant decrement to agility 
performance. It was thought that PNF 
stretching would produce faster agility times 
because PNF stretching has been shown to 
produce an increase in musculotendinous unit 
(MTU) stiffness. 

Speed performance when included in a warm-
up for professional soccer players. Competitive 
male middle distance runners' running 
economy was found not to be affected by prior 
static or dynamic stretching. Vertical jump, 
peak torque, and mean isokinetic power were 
not impaired in trained college-aged women 
following static or ballistic stretching. Some 
authors have suggested that trained athletes 
might be less susceptible to stretch-induced 
performance defici ts  than untrained 
individuals. 

Condition M SD

Static Control 14.06 1.04

Static Treatment

 

14.41 1.42

PNF Control 14.57 1.57

PNF Treatment

 

14.73 1.25

Static Difference 0.34 0.83

PNF Difference 0.16 1.04

Source
Group Mean S.S df M.S.S f-

ratio

Static
Pre 

 
Post

 

14.06 14.36 18.37  1  18.37 0.21
14.10

 
14.41

 
1049.7

 
12 87.47

Propiroceptive 14.10 14.06 20.84 1 20.84 2.37
14.08 14.073 105.50 12 8.79
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Researchers also suggested that a training effect 
enhances neuromuscular recovery or other 
mechanisms that result in a reduced effect from 
static stretching. The participants in the current 
study were elite youth soccer players and 
therefore their training status may be the reason 
for the lack of performance decrement 
following static stretching. Because this was 
the first study to test PNF's effects on agility 
performance, it is speculative to say if PNF is 
beneficial or detrimental to performance. 
Previous studies using PNF stretching on 
various performance outcomes have been 
equivocal. 
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ABSTRACT

The purpose of the study was to determine the 
effects of pranayam on physiological and 
psychological variables of school going 
children of Gulf region. The study was 
delimited to the students of Azzan Bin Qais 
International School, Muscat, Oman and 
Indian High School, Dubai U.A.E. in the age 
ranging from 14-17 years. Total 30 subjects 
were divided into three different groups equally 
i.e. two experimental group and one control 
group consis t ing 10 subjects  each.  
Physiological and Psychological variables 
selected for the purpose of this study were Vital 
Capacity,  Resting Respiratory Rate,  
Haemoglobin Percentage and State Anxiety, 
Sports Self Confidence, Concentration 
respectively. Suryabhedan and Sitali pranayam 
techniques were used. Significant difference 
was found in vital capacity and resting 
respiratory rate, haemoglobin percentage and 
concentration whereas no difference was 
appeared in State Anxiety and Sports Self 
Confidence.

Key Words : Resting Respiratory Rate, Sports 
Self Confidence and Suryabhedan Pranayam.

INTRODUCTION

Pranayam, the fourth component of the eight 
fold pathed yoga, is the control of 'vital force' or 
'cosmic energy', by concentration and regulated 
breathing. It also signifies life or breath.

Yoga has many aspects, and pranayam is one of 
its most important aspects, which is concerned 
with breathing exercises. Air (breath) is the 
most vital source of energy, without which one 
cannot live. Pranayam provides the necessary 

scope for the oxidation and exchange of gases 
in the lungs, which help in over coming many 
health hazards. Systematic and frequent 
rhythmic breathing curves diseases like 
asthma.

The purpose of the study was to determine the 
effects of pranayam on physiological and 
psychological variables of school going 
children of Gulf region.

METHODS

The study was delimited to the students of 
Azzan Bin Qais International School, Muscat, 
Oman and Indian High School, Dubai, U.A.E. 
in the age ranging from 14-17 years. The data 
for the study was collected during the year 
2008-09. All the subjects were divided into 
three different groups i.e. two experimental 
group and one control group. 

The data on physiological variables was 
collected by administering following standard 
procedures :

- Vital capacity of the subject was measured 
with the help of Wet Spirometer. 

- Resting Respiratory Rate was measured by 
counting the respiratory movements per 
minute in supine lying position.

- Haemoglobin percentage was assessed 
with the help of heamometer manufactured 
by superior company of West Germany.

The data on psychological variables was 
collected by administering following standard 
tests:

- State Anxiety was measured by SCAT 
Questionnaire.
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- Sports Self Confidence was measured by 
Sport Self Confidence Questionnaire.

- Concentration was measured by Mirror 
Drawing Concentration Test.

Group A was exposed to Suryabhedana 
Pranayam and Group B was exposed to Sitali 
Pranayam. Both the experimental group 
practiced for six week training during the year 
2008-09. The control group was not exposed to 
any type of programme. All the three groups 
were equated before administration of training 
programme and pre test were conducted to 
collect the data on physiological and 
psychological variables.

To find out comparative effect of selected 
pranayam on physiological and psychological 
variables, the analysis of covariance was 
employed. The level of significance was chosen 
at 0.05.

RESULTS

The subjects of all the three groups were 
compared on selected physiological variables. 
The results of analysis of covariance are 
presented in Table 1 and 2.

Table 1
 Adjusted Post Means of Selected 

Physiological Variables

Table 2
Analysis of Covariance of Selected 

Physiological Variables

*Significant, F  (2, 27) = 3.36, A = Among the Groups, .05

W = Within the Groups

Table 1 and 2 shows that the subjects of the 
selected groups differed significantly on all 
selected physiological variables such as Vital 
Capacity and Resting Respiratory Rate and 
Haemoglobin Percentage at the chosen level. 
The subjects of all the three groups were also 
compared on selected psychological variables. 
The results of analysis of covariance are 
presented in Table 3 and 4.

Table 3
 Adjusted Post Means of Selected 

Physiological Variables

Table 4
Analysis of Covariance of Selected 

Psychological Variables 

*Significant, F  (2, 27) = 3.36, A = Among the Groups, .05

W = Within the Groups

Variables
Sum of
Squares

df
Means Sum
of Squares

f-Ratio

Vital Capacity

 
A

 
0.201

 
2

 
0.10

10∗
W

 
0.26

 
27

 
0.01

Resting
Respiratory Rate

 

A 14.51 2  7.26
7.97∗

W

 
24.63

 
27

 
0.91

Haemoglobin
Percentage

A 0.64 2 0.32
10.66∗

W 0.86 27 0.03

Variables Means
Groups

A B C

State Anxiety
 Adjusted

 

Post Means
 57.6

 
58.5 57.0

Sports Self 
Confidence

 

Adjusted 
Post Means

 
169.3

 
164.5 163.4

Concentration
Adjusted

Post Means
85.7 86.5 90.5Variables Means

Groups

A B C

Vital 
Capacity

Adjusted

 

Post Means
 2.99

 
2.95 2.80

Resting
Respiratory 

Rate

Adjusted 
Post Means

 
18.08

 
17.94 19.49

Haemoglobin
Percentage

Adjusted
Post Means

12.97 12.96 12.64

Variables
Sum of
Squares

df
Means Sum
of Squares

F-Ratio

State Anxiety

 
A

 
11.5

 
2

 
5.7

0.45W
 

340.6
 

27
 
12.61

Sports Self 
Confidence

 

A 193.6  2  97.0
0.47W

 
5502.9

 
27

 
203.81

Concentration
A 125.7 2 62.9

5.87∗W 289.0 27 10.7
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Table 3 and 4 depicts that the subjects of the 
selected groups did not differ significantly on 
selected psychological variables such as State 
Anxiety and Sports Self Confidence whereas 
concentration has shown the significant value 
of F-ratio at the selected level.

Table 5
Paired Means Difference for Significant 

Variables 

* Significant 

It is evident from table 5 that in all the three 
physiological variables i.e. Vital Capacity, 
Resting Heart Rate & Haemoglobin Percentage 
along with the Psychological variable of 
concentration, the mean difference between 
control group and the experimental groups is 
greater than the critical difference, thus, 
significant difference exists between the 
control group and experimental groups. 
However, the mean differences between the 
two experimental groups are lower than the 
critical difference, thus the two experimental 
groups do not differ significantly.

DISCUSSION AND CONCLUSIONS

In all the physiological variables, the 
experimental groups differed significantly 
from the control group. Further, the mean Vital 
capacity and Haemoglobin value of 

experimental group was higher than the control 
group, it can be concluded that both the 
treatment was effective for improvement of 
these variables. However, for Respiratory rate 
and concentration the mean value was lower 
than the control group and thus the training 
programmes was also effective for these two 
variables, as low respiratory resembles better 
health condition and lesser score on 
concentration  test  resembles  better 
concentration. But in case of all these four 
variables experimental groups did not differed 
significantly among themselves, thus both the 
treatment was considered to be equally 
effective.

From the findings it can be concluded that 
practise of Pranayama can lead to the 
improvement of physiological variables like 
Vital capacity, Haemoglobin and Respiratory 
rate over a period of 6 weeks and for the 
development of these variables either of the 
Suryabhedna or Sitali Pranayama can be 
induced. However no effect of Pranayama 
could be traced on the Psychological variables 
except that of concentration. 
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Gee, 

Variables
Group Means

M. D. C.D
A     B  C

Vital Capacity

 

2.99

 
 

2.99

 

 

2.95

 

2.95

 
 

2.8

 

2.8

 0.04
0.15*
0.19*

0.09

Resting

 

Respiratory 
Rate

 

18.08
 

 
18.08
 

17.94
 

17.94  

 
 

19.49  
19.49

 

0.14
1.55*
1.41*

0.89

Haemoglobin

 
Percentage

 

 12.97

 
 

12.97

12.96

 
12.96

 

 
 

12.64

 

12.64

0.01
0.32*
0.33*

0.16

Concentration
85.7

85.7

86.5
86.5 90.5

90.5

0.80
4.00*
4.80*

3.00
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ABSTRACT

The purpose of this study was to examine the 
effect of twelve weeks of resistance training 
with polymetric training in enhancing the 
maximum strength, core strength, explosive 
power and anaerobic power of Judo players to 
achieve the purpose of study thirty male Judo 
players from L.N.I.P.E., Gwalior selected as 
subjects and their age ranged from 18 to 25 
years. The selected subject were randomly 
assigned to either resistance training with 
polymetric training experimental group (n=15) 
and control (n=15 group) the training regimen 
lasted for twelve week. The selected dependent 
variables were assessed using standard test and 
procedure before and after the training 
regimen. Analysis of covariance was used to 
determine significance difference existing 
between pre-test and post test on selected 
dependent variables. The results suggest that 
resistance training with plyometric training 
had the significance influence in improving the 
selected motor fitness component of Judo 
players.

Key Words : Resistance Training, Polymetric 
Training and Motor Fitness Component. 

INTRODUCTION

Strength is one of the most important 
components in bio-motor fitness and a vital 
necessity for Judo players. Resistance training 
as an exercise program where free or stationary 
weight are used for the purpose of increasing 
muscle strength, muscle endurance and power, 
through which skill can be improved (Moran & 

Mchlynn, 1996). When properly performed, 
resistance training can provide significance 
function benefits and improvement in overall 
health and well being, including increased 
bone, muscle, tendon and ligament strength and 
toughness, improved joint function, reduced 
potential for injury, increased bone destiny, 
temporary increased in metabolism, improved 
cardiac function, and elevated HDL ( good ) 
cholesterol. 

Athletes from the wide range of sports use 
Plyometric training to help them reach peak 
physical condition used correctly, it can be 
highly effective from the power training, 
especially when combined with a suitable 
strength training program. Plyometric refers to 
exercise that enables a muscle to maximum 
force in the shortest possible time. Plyometric 
drills can be used to convert an athlete's 
maximal strength training into sport specific 
power helping to further improve performance. 
To know the efficacy of resistance training with 
plyometric training and its significant 
contribution to Judo players level of fitness, it 
was decided to take up this up the study.

METHODS

For the purpose of this study, thirty male Judo 
players from L.N.I.P.E., Gwalior were selected 
with their consent as subjects in August 2013 
and their age ranged from 18 to 25. The selected 
Judo players were randomly assigned to both 
the resistance training with polymetric training 
and control group of 15 each. The selected 
criteria variables were assessed using standard 
tests and procedure, before and after the 
training regimen. The variable were maximum 

INDIAN JOURNAL OF PHYSICAL EDUCATION, 
SPORTS MEDICINE & EXERCISE SCIENCE

ISSN 0976 - 1101
Vol - 15, Issue (1&2)

34
Dr. Gaurav Sanotra & Dr. Y. S. Rajpoot



strength (Leg Dynamometer), Core Strength 
(Bent Knee sit-up), Explosive Power (Sarjent 
Jump Test) Anaerobic power (Margariya 
Kalaman anaerobic power test). 

Experimental Protocol

The experimental group subject underwent 
resistance training with plyometric training for 
three days a week for twelve week. In resistance 
and polymetric training regiments, a series of 
eight exercise stations were formed. Resistance 
training exercise such as Arm Curl, Deep Squat, 
Leg Press, Dead Lift, Leg Curl, Heel Raise, 
Bench Press, and Hamstring Curl and 
polymetric exercises such as Galloping, 
Bounding, Double Leg Vertical jump, Squat 
Jump, Squat Thrust, Knee Tuck Jump, Lateral 
bound were given, the number of set performed 
by the subject varied between two and three for 
twelve week with a recovery interval of five 
minute was given between set.  The intensity of 
training was progressively increased once in 
two week.

Experimental Design

The pre test post test randomized group design 
was  used for the study 

Statistical Technique

The data collected from the two group prior to 
and after experimentation on Maximum 
Strength, Core Strength, Explosive power and 
Anaerobic Power were statically examined for 
significant differences, if any, by applying the 
analysis of covariance (ANCOVA) with the 
help of SPSS package . In determining the  'F' 
ratio the level of significance was set at 0.05.

RESULTS
Table 1

Descriptive Statistic of Selected Motor 
Fitness Components

The data collected from the two group period to 
and after experimentation on maximum strength, 
core  strength, explosive power and anaerobic 
power were statistically examined for significant 
differences, if any by applying the analysis of 
covariance (ANCOVA) with the help of SPSS 
package and it is presented in table 2. 

Table 2
Comparative Result of Selected Motor 

Fitness Component of Groups

*Significant, F  (1,27) = 4.21.05

Figure 1: Post Adjusted Means of selected 
Motor Fitness Variables of Judo Players

Variables Group Pre test Post test

Mean S.D Mean S.D
Maximum
strength 

Experimental 

 

92.82

 

4.46 102.69 4.02
Control 

 
93.59

 
4.57 93.84 3.98

Core strength Experimental 
 

24.87
 

2.29 28.33 3.68
Control  24.67  2.28 25.07 3.08

Explosive power 

 
Experimental 

 
45.68

 
2.68 57.36 3.71

Control 46.73 2.78 48.13 2.18
Anaerobic 
power 

Experimental 88.39 1.16 93.86 0.88
Control 88.76 0.89 89.37 0.80

Variables Groups Adjusted 
Means

SOV Sum of 
Squares

df Mean 
Square

F ratio

Maximum 
Strength 

Experimental 101.26 B 236.71 1 236.71

Control 

 

93.72

 

W

 

173.04

 

27

 

6.41 36.93*

Core
Strength 

Experimental 

 
28.13

 
B

 
248.83

 
1

 
248.83

Control  24.93 W  147.47  27  5.46 45.57*

Explosive 
Strength

Experimental 

 
55.42

 
B

 
332.62

 
1

 
332.62

Control 

 

47.69

 

W

 

57.46

 

27

 

2.13 156.16*

Anaerobic 
Power 

Experimental 92.64 B 3.88 1 3.88

Control 88.95 W 2.72 27 0.10 38.80*
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The finding of the study show that significance,  
difference existing between resistance training 
with polymetric training and control group on  
maximum strength , core strength ,explosive 
power and anaerobic power , since the obtained 
'F' ratio of 36.93,45.57, 156.13,and 38.80 
respectively were greater then the required table 
vale of 4.21, for significance at 0.05 level with 
(1,27) degree of freedom.Hence, it was 
concluded that due to effect of the twelve week of 
resistance training with plyometric training the 
selected  motor fitness component of Judo 
players have significantly improved. 

DISCUSSION AND CONCLUSIONS

Previous studies have report the beneficial 
effect of resistance and plyometric training on 
bio-motor abilities. The result of the present 
study are also in line with the observation by 
Mazzetti and other (2000) that the change in 
maximal strength, power and muscle 
endurance after 12 week of periodized 
resistance training and found greater strength 
gain. Wilson and Newton (1994) have 
conducted a study that the optimal training load 
for development of dynamic athletic 
performance. They found that traditional 
weight training is intended to enhance muscle 
strength and dynamic weight training group 
that produced significance changes in strength 
and power.

 A wide variety of training studies shows that 
plyometric can improve performance in 
vertically jumping, long jumping, sprinting and 
sprint cycling. It appears also that a relatively 
small amount of plyometric training is required 
to improve performance in these tasks. Just one 
or two types of plyometric exercises completed 
1-3 times a week for 6-12 week can 
significantly improved motor performance 
(Blackey v, southward 1987; Gehri et al. 1998; 
Matavulj et al., 2001). Plyometric exercises can 
be used to develop power in any sport that 
involves sprinting, jumping, quick change of 
direction and kicking etc. they are most 

effective when competed in completed in 
conjunction with a suitable strength training 
program or following a phase of maximal 
strength training 

The result of this study demonstrated that, 
resistance training with plyometric training has 
significance impact on maximum strength, core 
strength, explosive strength and anaerobic 
power of Judo players hence, it is suggested that 
physical fitness components are very important 
for higher performance in Judo bout depending 
upon the demand of the sport each factor of 
physical fitness should be optimally developed.    
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ABSTRACT

TThe present study was undertaken to study the 
effects of aerobic and rhythmic training on 
hand eye coordination of children with deaf and 
dumb disorder. Randomly forty five female deaf 
and dumb school going students aged 12 - 16 
years were selected and divided into three 
groups and each group consists of fifteen 
subjects. Group A (Aerobic Group) was chosen 
to perform exercise like walking, jogging, 
running, zig-zag steps etc. and group II 
(Rhythmic Group) perform exercises like 
jumping Jack, Clapping, Alternate toe touch, 
side to side walk, free hand counting exercises 
etc with music. Whereas control group did not 
participate in any program except their daily 
routine. Experimental groups were imparted 45 
to 60 minutes of training 4 times a week for 
duration of 8 weeks. Measurement of hand eye 
coordination was taken at the beginning and 
after the experimental period of eight 
weeks.Hand eye coordination was measured by 
alternate hand wall toss test and scores was 
recorded in number of successful catches in a 
30 second period. To analyze data descriptive 
statistics and the analysis of co-variance 
(ANCOVA) at 0.05 level of significance was 
applied and showed significant difference was 
found in hand eye coordination. Post hoc mean 
comparison showed rhythmic group had 
significant difference with aerobic and control 
groups whereas aerobic groups showed 
insignificant difference with control group.

Key Words: Aerobic activity, Rhythmic activity 
and Hand eye coordination

INTRODUCTION

Physical activity has been a part of the lives of 
all people. Movement is a child's first language. 
It reflects the subtleties of thought and feeling 
not captured by verbal expression Blesedell, 
(1991). Communication is the activity of 
transmitting information about everything in 
the world. In everyday life we refer things by 
employing a number of communicative tools. 
Language, gestures, facial expressions and 
non-linguistic vocalization, are often 
considered as communicative tools. Deaf 
people comprise a sub cultural group Vernon 
and Makowsky (1969) Deaf children with deaf 
parents have a shared subculture, whereas deaf 
children with hearing parents do not. Alkrioti 
et. el., (1995), insist that the hearing-disabled 
are capable of performing most if not all 
activities that suit other ordinary people with 
the same orientation and mental level. It also 
stresses by both Canon (2002) and Mahrons 
(2000), that the hearing-disabled have super 
power in game play and physical achievement 
of some motor skills more than their ordinary 
peers, as they are distinguished form all other 
disabilities, that their organs are sound and their 
senses are correct, and will enjoy high fitness 
with the regular training, if they were guided 
correctly to reach a level similar to the level of 
ordinary peers with similar orientation and 
mental level. Between birth and age three, 
children learn rhythm, without biases and 
without notation. Their bodies move and 
respond to rhythm in a natural way. They play 
with and experience rhythm and movement 
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without inhibition. The essence of rhythm, 
according to Gordon's Music Learning Theory, 
is movement Gordon, (1993). Rhythm 
classifications are organized based on the 
body's natural response to rhythm. A body that 
responds naturally to rhythm is a necessary 
prerequisite of learning rhythm and 
establishing a consistent tempo. Without the 
experience of free movement, one will never 
organize rhythm experiences. Because of this, 
one can never achieve rhythmic accuracy 
Jordan, (1989). Movement helps to develop 
rhythm skills, so it is foolish to consider one 
without the other Gordon, (1993). For children 
who are still learning basic gross motor skills, a 
sense of rhythm helps them master simple 
movements such as walking, jumping, running, 
skipping, and dancing. Rhythm and movement 
are so intertwined that it would be foolish to 
consider one without the other Gordon, (1999). 
Gordon, music learning theorist and author of 
many music aptitude tests, has stated that 
rhythm requires movement Gordon, (1993).

Physiological capabilities and development 
process of an individual differ in motor skill and 
rebuilt. The present study was taken to 
investigate the effects of aerobic and rhythmic 
training on hand eye coordination with children 
of deaf and dumb disorder.

METHODS

A sample of forty five subjects were randomly 
selected, age ranging from 12-16 years from St. 
Marry School for Deaf, Kalimpong West 
Bengal, India. All the girls randomly divided 
into three groups and each group consists of 
fifteen subjects. Group A (Aerobic Group) was 
chosen to perform exercise like walking, 
jogging, running, zig-zag steps, etc. and group 
B (Rhythmic Group) perform exercises like 
jumping Jack, Clapping, Alternate toe touch, 
side to side walk, free hand counting exercise 
etc with music. Whereas control group did not 
participate in any program except their daily 
routine. Experimental groups were imparted 45 

to 60 minutes of training 4 times a week for 
duration of 8 weeks. Measurement of hand eye 
coordination was taken at the beginning and 
after the experimental period of eight weeks.

Hand eye coordination was measured by 
Alternate Hand Wall Toss Test and scores was 
recorded in number of successful catches in a 
30 second period. To analyze data descriptive 
statistics and the analysis of co-variance 
(ANCOVA) at 0.05 level of significance was 
applied. In case of F- value significant LSD 
(Least Significant Difference) post hoc means 
comparison was used.

RESULTS

The data collected was analyzed by using 
descriptive statistics and scores of post mean of 
hand eye coordination is presented in table-1

Table 1
Descriptive Statistics of Post Mean Wall 

Pass of Experimental Groups

Table 1 depicts that the original post mean for 
hand eye coordination of Aerobic group was 
8.69 with a standard deviation of 0.71. The 
original post mean for hand eye coordination of 
rhythmic group was 13.12 with a standard 
deviation of .97 and the original post mean for 
hand eye coordination of Control group was 
8.09 with a standard deviation of .82. Thus it 
was indicating that rhythmic group as the 
quickest in hand eye coordination followed by 
aerobic activity group and control group.

Descriptive statistics and scores of adjusted 
post mean of hand eye coordination is presented 
in table-2

Group Mean Std. Deviation  N 

Aerobic Group 8.89 .71 15 

Rhythmic Group 13.12 .97 15 

Control Group 8.09 .82 15 
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Source Sum of Squares df Mean Square F Sig.

Group 361.941
  

2
 

180.97
  

189.18 * .000

Error 69.150   41  .763   

Total 13221.00  45    
Corrected Total 519.026 44

Table 2
Descriptive Statistics of Adjusted Post 
Mean For Hand Eye Coordination of 

Experimental Groups

Table 2 depicts that the adjusted post mean for 
hand eye coordination of Aerobic group was 
8.71. The adjusted post mean for hand eye 
coordination of Rhythmic group was 13.73 and 
the adjusted post mean for hand eye 
coordination of Control group was 8.11. 

The analysis of covariance (ANCOVA) was 
used to find out the significant difference 
between experimental groups & control group 
after eliminating the effects of covariate is 
presented in table-3.

Table 3
Analysis of Covariance For Between 
Subject Effect Among Experimental 

Groups

*Significant, F  (2,41) = 3.230.05

Table-3 clearly revealed that there was a 
statistically significant difference among 
experimental groups (aerobic group & 
rhythmic group) and control group as the 
calculated 'F' value 189.18 was found higher 
than tabulated 'F' value 3.23 at 0.05 level of 
significance. This proved that there was a 
significant difference among the means due to 
eight weeks of varied training on hand eye 
coordination.

As the calculated 'F' value was found to be 
significant at 5% level a post hoc comparison 
test was applied by using LSD test. The result of 
the post hoc test is shown in table-4.

Table 4
Pair Wise Comparison of Mean For Hand 
Eye Coordination Among Experimental 

Groups and Control Group

* Significant at 0.05 level of significance

The pair wise comparison of means between 
Aerobic group and Rhythmic group reveals that 
mean difference was significant at 0.05 level of 
significance as p-value (0.000) was less than 
0.05. The pair wise comparison of means 
between Rhythmic group and Control group 
reveals that mean difference was significant at 
0.05 level of significance as p-value (0.000) 
was less than 0.05. However the pair wise 
comparison of means between Aerobic group 
and Control group reveals that mean difference 
was insignificant at 0.05 level of significance as 
p-value (0.682) was greater than 0.05.

Post hoc comparison of adjusted means of the 
data on hand eye coordination obtained in post 
measurement. The Adjusted post means of 
different groups written in the descending order 
and in case of insignificant, a line is drawn 
under the two groups. In order to find out which 
training was the best, it can easily seen in 
adjusted means value of different groups as 
below, hence it may be concluded that the hand 
eye coordination of rhythmic group was 
significantly greater than aerobic and control 
groups.   

The graphical representation of adjusted post-
group means of experimental groups and 
control group for hand eye coordination are 
presented in Figure-1.

Group Mean Std. Error           95% Confidence Interval 
Lower Bound

 
Upper Bound

Aerobic Group 8.71
 

.172
 

8.03
 

8.94

Rhythmic Group 13.73 .172 12.61 13.56

Control Group 8.11 .163 7.92 8.01 Groups M.D. Sig.

Aerobic Rhythmic

 
Control

 

8.71 13.73  5.02 0.00

8.71

 
8.11

 
0.60 0.682

13.73 8.11 5.62 0.00
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Figure-1:- Graphical Comparison of the 
Adjusted Mean in Hand Eye Coordination 
of Control Group & Experimental Groups

DISCUSSION AND CONCLUSIONS

 The finding of study showed that rhythmic 
group had significant difference with control 
and aerobic groups whereas insignificant 
difference was found between aerobic and 
control group. Therefore rhythmic training was 
more was more effective in compare to aerobic 
training.

This might be attributed to the fact that 
rhythmic training involves more neuro-
muscular coordination than the aerobic 
exercise and thus led to the development of eye-
hand coordination. Rhythmic Movement 
exercises is the most effective way to build the 
neural pathways necessary for physical, social, 
emotional, and intellectual success. The 
probable reason for improvement in hand eye 
coordination may be because rhythmic 
exercises places tremendous importance in 
strengthening and working out every part of the 
body specially of spine, which makes the 
movement graceful and is a secret for a stronger 
body and youthful appearance. The body action 
may be performed in a variety of ways and in 
many different situations. Rhythm is closely 
associated with kinesthesis, speed and agility 
and is also important in any skill which requires 
series of successive movements. The results of 
the study is in consonance with Mccristal 
(1993), who concluded that rhythm increases 
with the amount of training acquired and is not 

an inherited quality. Studies have shown that 
movement and rhythm instruction is beneficial 
to the development to young children's music 
aptitude as well as their coordination skills. 
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Model
Sum of
Squares

 
Df

Mean
Square

 
F Sig.

1

Regression
 

1136.066
 

1
 

1136.066 22.254 .000

Residual 1429.400 28  51.050  
Total 2565.467 29   

2

Regression
 

1631.608
 

2
 

815.804
 

23.587 .000

Residual

 
933.859

 
27

 
34.587

 Total 2565.467 29

R R 
Square 

Change Statistics
 

R  Square 
Change  F Change  Sig. F 

Change
a

1 .665 .443 .443  22.254    .000
b

2 .797 .636 .193 14.327 .001

Model
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Model
 

Unstandardized 
Coefficients

 

T
 

Sig.

Beta
 Std. 

Error  

1 (Constant) -40.869 26.742  -1.528  .138

Leg length 1.337 .283  4.717  .000    
2 (Constant) -55.401 22.344  -2.479  .020

Leg length 1.089 .242  4.498  .000

Arm & 
shoulder 
strength

2.097
 

.554
 
3.785

 
.001
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Duration INDIVIDUAL (Rupees)  INSTITUTIONAL 
(Rupees)  

Students Others   

One Year 200 500  1,000  

Five Years 800 2,000  4,000  

Life Time (10 years) 1,500 3,500  7,000  
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