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ABSTRACT
The purpose of the study was to find out the effects of varied forms of weight training on the 
selected anthropometric variables of college students. The subjects were selected from students 
who are the members of Maruthi Multi-gym Centre, Ramakrishna Mission Vidyalaya, 
Coimbatore, Tamil Nadu. Their age ranged between 19 to 22 years. Pre test was administered 
to a total of 80 male college students. To achieve the purpose of the study, the middle 60 were 
selected excluding 10 extreme high performers and 10 extreme low performers. The selected 
subjects were randomly divided into three equal groups, consisting of twenty in each. No 
attempt was made to equate the groups. Experimental Group I was High Intensity Weight 
Training (HIWG), Experimental Group II was Moderate Intensity Weight Training (MIWG), 
and Group III acted as Control Group (CG) Training was done for six weeks. Analysis of 
covariance (ANCOVA) was applied to determine the significance of mean difference between 
the three group’s namely high intensity training group, moderate intensity training group 
and control group. In all cases, the criterion for statistical significance was set at 0.05 level of 
confident (P ≤ 0.05). It is concluded that the high intensity weight training group (HIWG) and 
moderate intensity weight training group (MIWG) have significant improvement on the selected 
anthropometric variables namely girth measurement of upper arm, waist circumference and 
girth measurement of thigh when compared to the control group. It is concluded that the high 
intensity weight training group (HIWG) is the superior model to develop girth measurement 
of upper arm, and moderate intensity weight training group (MIWG) is the superior model 
to develop girth measurement of thigh and there is no significant difference between High 
Intensity Weight Training (HIWG), Moderate Intensity Weight Training (MIWG) in waist 
circumference. 

INTRODUCTION

Weight training is a very important aspect of sports training and everybody is aware of the 
effects on the muscles and tendons. Many researchers and analysts also believe that weight training 
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with the right cardio exercises is known to reduce and control hypertension and supports the cardio 
vascular health functions of the body. The greatest benefit of weight training is the creation of lean 
body mass, by burning calories.

Weight training also improves the body’s sugar usage and thus helps to maintain the blood sugar 
levels. Weight training is also responsible for maintaining and reducing the blood pressure levels. 
Thus will further help to reduce hypertension. Studies have further shown that weight training if done 
accurately and periodically increases cardio vascular endurance level. Weight training also greatly 
reduces the risk of stroke and cardio vascular heart diseases. Weight training has to be performed 
in the presence of trained professionals and only with certified equipments.

Weight training seems to be one of the best means of increasing both overall body strength 
and the development of isolated muscle groups. (Booth E.G, 1957)

Hanson (1976) suggested that weight training significantly improves all the parameter and 
there was a significant difference between the groups.

STATEMENT OF THE PROBLEM

The purpose of the study was to findout the effects of varied forms of weight training on the 
selected anthropometric variables of the college students. 

METHODS AND MATERIALS 

SELECTION OF SUBJECTS

The subjects were selected from students who are members of Maruthi Multi-gym Centre, 
Ramakrishna Mission Vidyalaya, Coimbatore, Tamil Nadu. Their age ranged between 19 to 22 years. 
Pre-test was administered to a total of 80 male college students. To achieve the purpose of the study, 
the middle 60 were selected excluding 10 extreme high and 10 extreme low performers. 

SELECTION OF VARIABLES

 1.  Independent Variables

		 	 High intensity weight training 

		 	 Moderate intensity weight training

2.   Dependent Variables

		 	 Anthropometric variables

		 	 	 Girth measurement of upper arm

		 	 	 waist circumference

		 	 	 Girth measurement of thigh

EXPERIMENTAL DESIGN

The study mainly aimed at finding out the effects of varied forms of weight training on the 
selected anthropometric variables of the college students. For this study, sixty college male students 
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who are members of Maruthi Multi-gym Centre, Ramakrishna Mission Vidyalaya, Coimbatore were 
selected and their age ranged from 19 to 22 years. They were divided into three equal groups namely 
high intensity weight training group (HIWG), moderate intensity weight training group (MIWG) and 
control group. High intensity weight training group (HIWG) and Moderate intensity weight training 
group (MIWG) underwent 6-weeks of training and Control group underwent the regular routine 
training.  For this study two types of weight training exercises were selected. The practice was 
conducted for 3 days weekly namely on Mondays, Wednesdays and Fridays. The practice session was 
from 4.00 p.m. to 5.30 p.m. for 6 weeks. All the 60 subjects were tested by selected anthropometric 
variables namely Girth measurement of upper arm, waist circumference and Girth measurement of 
thigh. The pre-test was taken before the training and post-test was taken after the training period.

CRITERION MEASURES

	Girth measurement of upper arm was measured by flexible metal tape and recorded in 
centimeters. 

	Waist circumference was measured by flexible metal tape and recorded in centimeters. 

	Girth measurement of thigh was measured by flexible metal tape and recorded in centimeters. 

TABLE – I
COMPUTATION OF ANALYSIS OF COVARIANCE OF HIGH INTENSITY WEIGHT TRAINING 

MODERATE INTENSITY WEIGHT TRAINING AND CONTROL GROUPS ON  
GIRTH MEASUREMENT OF UPPER ARM

Test
High intensity 

weight 
training group

Moderate 
intensity 

weight 
training group

Control 
group

Source of 
variance

Sum of 
square df Mean 

square F-ratio

Pre-test 26.32 27.00 26.17
BG 7.725 2 3.862

0.769
WG 286.27 57 5.022

Post-test 28.80 28.85 26.12
BG 97.225 2 48.613

9.819*
WG 282.18 57 4.951

Adjusted 
Post-test 28.96 28.37 26.43

BG 69.732 2 34.866

92.294*
WG 21.155 56 .378

BG-Between group means                          *Significant                                 

WG- Within Group Means                          (Table value for 0.05 Level for df 2 & 57 = 2.376)

df- Degrees of Freedom                               (Table value for 0.05 Level for df 2 & 56 = 2.379)
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RESULTS ON GIRTH MEASUREMENT OF UPPER ARM

 An examination of table – I indicates that the results of ANCOVA for pre-test scores of the 
high intensity training group, moderate intensity training group and control group.  The obtained 
F-ratio for the pre-test is 0.769(P>0.05) indicating that the random sampling is successful and the 
table F-ratio is 2.376. Hence the pre-test mean F-ratio is insignificant at 0.05 level of confidence for 
the degree of freedom 2 and 57.

The obtained F-ratio for the post-test is 9.819 (P>0.05) and the table   F-ratio is 2.376. Hence the 
post-test mean F-ratio is significant at 0.05 level of confidence for the degree of freedom 2 and 57.

The adjusted post-test means of high intensity training group, moderate intensity training group 
and control group are 28.96, 28.37 and 26.43 respectively. The obtained    F-ratio for the adjusted 
post-test means is 92.294 (P<0.05) and the table F-ratio is 2.379. Hence the adjusted post-test mean 
girth measurement of upper arm. F-ratio is significant at 0.05 level of confidence for the degree of 
freedom 2and 56.

Pre-test mean, post-test mean and adjusted post test mean difference of the high intensity 
training group, moderate intensity training group and control group on girth measurement of 
upper arm is presented in figure I.

FIGURE – 1
BAR DIAGRAM SHOWING PRETEST POSTTEST AND ADJUSTED POSTTEST MEAN DIFFERENCES 

OF HIGH INTENSITY WEIGHT TRAINING MODERATE INTENSITY WEIGHT  TRAINING  
AND CONTROL GROUPS ON GIRTH MEASUREMENT OF UPPER ARM
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TABLE – II
SCHEFFE’S TEST FOR DIFFERENCES BETWEEN ADJUSTED POST TEST  

PAIRED MEANS ON GIRTH MEASUREMENT OF UPPER ARM

High intensity weight 
training group

Moderate intensity weight 
training group Control group Mean difference CI Value

28.96 28.37 - 0.59*

0.4828.96 - 26.43 2.53*

- 28.37 26.43 1.94*

*Significant

 Table – II shows the ordered adjusted means and difference between the means of the high 
intensity training group, moderate intensity training group and control group. The mean values of 
high intensity training group, moderate intensity training group and control group are 28.96, 28.37 
and 26.43 respectively. The mean differences between high intensity training group, moderate 
intensity training group and control group are 0.59, 2.53 and 1.94 respectively.

Hence, there is a significant difference seen in high intensity training group and control group 
and there is a significant difference between moderate intensity training group and control group.  
There is also a significant difference between the high intensity training group and the moderate 
intensity training group.

TABLE – III
COMPUTATION OF ANALYSIS OF COVARIANCE OF HIGH INTENSITY WEIGHT TRAINING, 

MODERATE INTENSITY WEIGHT TRAINING AND CONTROL GROUPS ON  
MEASUREMENT OF WAIST CIRCUMFERENCE

Test
High intensity 

weight 
training group

Moderate 
intensity weight 

training group

Control 
group

Source 
of 

variance

Sum of 
square df Mean 

square F-ratio

Pre-test 71.35 71.80 71.17
BG 4.158 2 2.079

0.032
WG 3743.88 57 65.682

Post-test 66.85 67.60 72.95
BG 442.633 2 221.317

3.602
WG 3502.30 57 61.444

Adjusted 
Post-test 60.367 61.41 73.20

BG 498.384 2 249.192
290.085

WG 48.106 56 0.859

BG-Between group means                          *Significant                                 
WG- Within Group Means                          (Table value for 0.05 Level for df 2 & 57 = 2.376)
df- Degrees of Freedom                               (Table value for 0.05 Level for df 2 & 56 = 2.379)
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RESULTS ON MEASUREMENT OF WAIST CIRCUMFERENCE

An examination of table – III indicates that the results of ANCOVA for pre-test scores of the 
high intensity training group, moderate intensity training group and control group.  The obtained 
F-ratio for the pre-test is 0.032 (P>0.05) indicating that the random sampling is successful and the 
table F-ratio is 2.376. Hence the pre-test mean F-ratio is insignificant at 0.05 level of confidence for 
the degree of freedom 2 and 57.

The obtained F-ratio for the post-test is 3.602 (P>0.05) and the table F-ratio is 2.376. Hence, the 
post-test mean F-ratio is significant at 0.05 level of confidence for the degree of freedom 2 and 57.

The adjusted post-test means of high intensity training group, moderate intensity training group 
and control group are 66.93, 67.25 and 73.20 respectively. The obtained F-ratio for the adjusted post-
test means is 290.085 (P<0.05) and the table F-ratio is 2.379. Hence, the adjusted post-test mean 
F-ratio is significant at 0.05 level of confidence for the degree of freedom 2 and 56.

Pre-test mean, post-test mean and adjusted post test mean difference of the high intensity 
training group, moderate intensity training group and the control group on measurement of waist 
circumference is presented in figure 2.

FIGURE – 2
BAR DIAGRAM SHOWING PRETEST POSTTEST AND ADJUSTED POSTTEST MEAN DIFFERENCES  

OF HIGH INTENSITY WEIGHT TRAINING MODERATE INTENSITY WEIGHT  TRAINING  
AND CONTROL GROUPS ON MEASUREMENT OF WAIST CIRCUMFERENCE
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TABLE – IV
SCHEFFE’S TEST FOR  DIFFERENCES BETWEEN ADJUSTED POST TEST  

PAIRED MEANS ON MEASUREMENT OF WAIST CIRCUMFERENCE

High intensity weight 
training group

Moderate intensity weight 
training group Control group Mean difference CI Value

66.93 67.25 - 0.32

0.7366.93 - 73.2 6.27*

- 67.25 73.2 5.95*

*Significant

Table – IV shows the ordered adjusted means and difference between the means of the high 
intensity training group, moderate intensity training group and control group. The mean values 
of high intensity training group, moderate intensity training group and control group are 66.93, 
67.25 and 73.2 respectively. The mean differences between high intensity training group, moderate 
intensity training group and control group are 0.32, 6.27 and 5.95 respectively.

Hence, there is a significant difference seen in high intensity training group and control group 
and there is a significant difference between moderate intensity training group and control group.  
There is no significant difference between high intensity training group and moderate intensity 
training group.

TABLE – V
COMPUTATION OF ANALYSIS OF COVARIANCE OF HIGH INTENSITY WEIGHT TRAINING 

MODERATE INTENSITY WEIGHT TRAINING AND CONTROL GROUPS  
ON GIRTH MEASUREMENT OF THIGH

Test
High intensity 

weight 
training group

Moderate 
intensity weight 

training group

Control 
group

Source of 
variance

Sum of 
square df Mean 

square F-ratio

Pre-test 57.05 57.45 56.70
BG 5.633 2 2.817

0.069
WG 2328.100 57 40.844

Post-test 60.35 61.80 56.75
BG 270.433 2 135.217

3.144*
WG 2451.500 57 43.009

Adjusted 
Post-test 60.36 61.41 57.12

BG 199.974 2 99.987
72.271*

WG 77.476 56 1.383

BG-Between group means                         *Significant                                 

WG- Within Group Means                          (Table value for 0.05 Level for df 2 & 57 = 2.376)

df- Degrees of Freedom                              (Table value for 0.05 Level for df 2 & 56 = 2.379)
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RESULTS ON GIRTH MEASUREMENT OF THIGH

An examination of table – V indicates that the results of ANCOVA for pre-test scores of the high 
intensity training group, moderate intensity training group and control group.  The obtained F-ratio 
for the pre-test is 0.069 (P>0.05) indicating that the random sampling is successful and the table 
F-ratio is 2.376.Hence the pre-test mean F-ratio is insignificant at 0.05 level of confidence for the 
degree of freedom 2and 57.

The obtained F-ratio for the post-test is 3.144 (P>0.05) and the table F-ratio is 2.376. Hence, the 
post-test mean F-ratio is significant at 0.05 level of confidence for the degree of freedom 2and 57.

The adjusted post-test means of high intensity training group, moderate intensity training 
group and control group are 60.36,61.41and 57.12 respectively. The obtained F-ratio for the adjusted 
post-test means is 72.271(P<0.05) and the table F-ratio is 2.379. Hence, the adjusted post-test mean 
F-ratio is significant at 0.05 level of confidence for the degree of freedom 2 and 56.

     Pre-test mean, post-test mean and adjusted post-test mean difference of the high intensity 
training group, moderate intensity training control group on girth measurement of thigh is presented 
in figure 3.

.FIGURE – 3
BAR DIAGRAM SHOWING PRETEST POSTTEST AND ADJUSTED POSTTEST MEAN  DIFFERENCES 

OF HIGH INTENSITY WEIGHT TRAINING MODERATE INTENSITY  WEIGHT TRAINING  
AND CONTROL GROUPS ON GIRTH MEASUREMENT OF THIGH
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TABLE – VI
SCHEFFE’S TEST FOR DIFFERENCES BETWEEN ADJUSTED POST TEST 

 PAIRED MEANS ON GIRTH MEASUREMENT OF THIGH

High intensity 
weight training 

group

Moderate intensity 
weight training 

group
Control group Mean difference CI Value

60.36 61.41 - 1.05*

0.9360.36 - 57.12 3.24*

- 61.41 57.12 4.29*

*Significant

Table – VI shows the ordered adjusted means and difference between the means of the high 
intensity training group, moderate intensity training group and control group. The mean values of 
high intensity training group, moderate intensity training group and control group are 60.36, 61.41 
and 57.12 respectively. The mean differences between high intensity training group, moderate 
intensity training group and control group are 1.05, 3.24 and 4.29 respectively.

Hence, there is a significant difference seen in high intensity weight training group and control 
group and there is a significant difference between moderate intensity training group and control 
group.  There is a significant difference between the high intensity training group and moderate 
intensity training group.

CONCLUSION

	It is concluded that the high intensity weight training group (HIWG) and moderate intensity 
weight training group (MIWG) have shown a significant improvement on the selected 
anthropometric variables namely girth measurement of upper arm, waist circumference and 
girth measurement of thigh. 

	Overall analysis concludes that the high intensity weight training group (HIWG) is the superior 
model to develop girth measurement of upper arm, moderate intensity weight training group 
(MIWG) is the superior model to develop girth measurement of thigh and there is no significant 
difference between High Intensity Weight Training (HIWG), Moderate Intensity Weight Training 
(MIWG) in waist circumference.

	Further, it is concluded that the control group has no significant improvement in all the selected 
variables.
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