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Flexibility tests may be given for any of several purposes within the school or college 
setting.  One purpose, and probably the most common, is as part of a physical fitness test 
battery in classifying and rating students for assessing status and important. Flexibility 
tests may be utilized by the physical education for the purpose of research.  This may be 
in the form of observational research in which measurements are taken to status or for 
establishing norms; or tests may be given before and after a training program in order to 
measure improvement.  

The purpose of the study is to analyze and monitor the level of flexibility of an athlete’s 
lower back, hamstring  and also  to measure the general body capacity of the Dairy 
Science college students of Bangalore. An attempt is also made in present study to find 
out the flexibility measurement as per the Mc Ardle et al. 2000. p. 562 table  for the 
below 19 years age group.  

It is concluded that the mean scores of all the Dairy Science students of Bangalore 
are in Above average category according to standard norms. According to mean scores 
the students were improved according standard norms when compared to the pre test 
scores. Overall results clearly indicated that the flexibility of Dairy science college 
students is good. Overall results clearly indicated that B.V.Sc & AH students are having 
the fitness and flexibility to perform their daily physical activities in an effective and 
efficient manner. Also the results of the study will help to classify all the Dairy Science 
College students into different categories according to standard norms. 
KEYWORDS:  Lower Back, flexibility, Hamstrings, fitness. 
 
INTRODUCTION 

Several sit-and-reach tests (SRs) are commonly used in health-related and physical-fitness 
test batteries to evalu-ate the hamstring and lower back flexibility (Hui and Yuen, 2000). 
There is little research evidence that any kind of SR adequately measures low-back 
flexibility. Such field measures are only moderate indicators of ham-string extensibility. 
However, the SRs are frequently used to evaluate the hamstring muscle extensibility 
because the procedures are simple, easy to administer, require mini-mal skills training and 
are particularly useful in large-scale extensibility evaluation in the field setting. The  
classical SR was originally selected as a part of the American Alliance for Health, 
Physical Education, Rec-reation & Dance (AAHPERD) health-related and physi-cal-
fitness protocol, and is often included in standard Several sit-and-reach tests (SRs) are 
commonly used in health-related and physical-fitness test batteries to evalu-ate the 
hamstring and lower back flexibility (Hui and Yuen, 2000). There is little research 
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evidence that any kind of SR adequately measures low-back flexibility. Such field 
measures are only moderate indicators of ham-string extensibility. However, the SRs are 
frequently used to evaluate the hamstring muscle extensibility because the procedures are 
simple, easy to administer, require mini-mal skills training and are particularly useful in 
large-scale extensibility evaluation in the field setting. The classical SR was originally 
selected as a part of the American Alliance for Health, Physical Education, Rec-reation & 
Dance (AAHPERD) health-related and physi-cal-fitness protocol, and is often included 
in standard Several sit-and-reach tests (SRs) are commonly used in health-related and 
physical-fitness test batteries to evalu-ate the hamstring and lower back flexibility (Hui 
and Yuen, 2000). There is little research evidence that any kind of SR adequately 
measures low-back flexibility. Such field measures are only moderate indicators of ham-
string extensibility. However, the SRs are frequently used to evaluate the hamstring 
muscle extensibility because the procedures are simple, easy to administer, require mini-
mal skills training and are particularly useful in large-scale extensibility evaluation in the 
field setting. The classical SR was originally selected as a part of the American Alliance 
for Health, Physical Education, Rec-reation & Dance (AAHPERD) health-related and 
physi-cal-fitness protocol, and is often included in standard physical fitness has always 
been one of the foremost goals of physical education.  The measurement of physical 
fitness and methods of developing fitness have been topics of national concern through 
the years. The sit and reach test is a common measure of flexibility, and specifically 
measures the flexibility of the lower back and hamstring muscles. This test is important 
as because tightness in this area is implicated in lumbar lordosis, forward pelvic tilt and 
lower back pain. This test was first described by Wells and Dillon (1952) and is now 
widely used as a general test of flexibility. There are a few variations of the test. Many of 
the variations of this test involve the differences in the value of the level of the feet. The 
most logical measure is to use the level of the feet as recording zero, so that any measure 
that does not reach the toes is negative and any reach past the toes is positive. However, 
using negative values is more difficult for statistical analysis, and for comparing results.  
Statement of the problem:  

The purpose of the study is to analyze the effect of exercise on the level of 
flexibility at lower back, hamstrings and to measure the general body capacity of the 
Dairy Science college students Bangalore.  
Objectives of the study: 

1. To study the effect of exercise on the range of motion at lower back and 
Hamstrings of Dairy Science College, Bangalore. 

2. To measure general capacity of the body and especially range of motion at joints 
and muscle. 

3. To test general flexibility to perform daily exercises and skills in an effective and 
efficient manner.  

4. To classify the each individual into the standard norms constituted by Davis et al. 
2000, p. 126- for the age group of 16 to 19 year as  poor, low average, high 
average, good and excellent. 

Significance of the study:  
• This study helps to find measure general flexibility of the body and especially at 

lower back and Hamstrings.  
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• This study would assess the effect of exercise on the musculoskeletal system of the 
male students of Dairy Science College Bangalore.  

• The study would help to identify the physical fitness condition i.e., general to 
perform daily exercises and skills in an effective and efficient manner.  

• The results of the study may classify the individuals into the standard norms 
category. (i.e., poor, low average, high average, good and excellent the results of 
the study help to find out the Physical efficiency index and (PEI) Fitness index 
(FI) of each player.  

• The results of the study would be much helpful to the physical education teachers 
and coaches to find out the general flexibility level of the players.  

• Predict future performance 
• Indicate weaknesses 
• Measure improvement 
• Enable the coach to assess the success of his training program 
• Place the athlete in an appropriate training group 
• Motivate the athlete 

MATERIALS AND METHODS: 
Subjects of the study: 

1. Forty (40) Dairy Science College students below 19 years of were selected from 
different departments of College for the study.  

Equipments and methods of the study: 

• Box 
• Meter Ruler 
• Tape 
• Assistant 

The Sit and Reach Test is conducted as follows: 

• The athlete warms up for 10 minutes and then removes their shoes  
• The assistant secures the ruler to the box top with the tape so that the front edge 

of the box lines up with the 15cm (6 inches) mark on the ruler and the zero end of 
the ruler points towards the athlete 

• The athlete/player sits on the floor with their legs fully extended with the bottom 
of their bare feet should be against the box 

• The athlete places one hand on top of the other, slowly bends forward and 
reaches along the top of the ruler as far as possible holding the stretch for two 
seconds 

• The assistant records the distance reached by the athlete's fingertips (cm) 
• Each athlete/player perform the test three times 
• The assistant calculates and records the average of the three distances and uses 

this value to assess the athlete's performance 
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Assessment of the scores 

The following normative data is available for this test. The following table is for 16 to 
19-year-olds (Davis et al. 2000, p. 126)- Table No. 

Gender Excellent Above average Average Below average Poor 

 
Measurement in Centimeters  

Male >14 14.0 - 11.0 10.9 - 7.0 6.9 - 4.0 <4 

Female >15 15.0 - 12.0 11.9 - 7.0 6.9 - 4.0 <4 
 

 
Table No. 2 showing the average pre test score and the category which the player 
belongs to- 

S.N Measurement  
(cm’s) 

Category S.N Measurement  
(cm’s) 

Category 

1 10 Average 21 08 Average  

2 11.5 Above 
Average  

22 7.5 Average  

3 10.5 Average 23 12.5 Above average 

4 10.5 Average 24 13 Above average 

5 11.5 Above 
average  

25 17 Excellent 

6 9.5 Average  26 06 Below average 

7 12.5 Above 
average  

27 09 Average  

8 07 Average  28 15.5 Above average 

9 06 Below 
average 

29 12 Average  

10 16 Above 
average 

30 14 Above average  

11 10 Average  31 13 Above average 

12 10.5 Average  32 06 Below average 

13 14 Above 
average 

33 18 Excellent 

14 16 excellent 34 10 Average  
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15 13.5 Above 
average 

35 10.5 Average  

16 08 Below 
average 

36 10 Average  

17 19 Excellent 37 04 Below average 

18 12 Average  38 13 Above average 

19 09 Average  39 14.5 Excellent  

20 05 Below 
average 

40 13.5 Above average 

 
 

Diagram  showing the Flexibility Measurements of 40 Students 

 
 

Fitness Index, Table No. 3 
 
Measurement in Centimeters Category  No. Players 

>14 Excellent 09 
14.0 - 11.0 Above average 11 
10.9 - 7.0 Average  15 
6.9 - 4.0 Below average 05 

<4 Poor  00 
Bar graph showing the Category of above Table No.3 players 
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CONCLUSIONS: 

1. According to mean scores of Fitness Index all B.V.Sc & AH students were come 
under average category according under standard norms. 

2. Overall results clearly indicated that B.V.Sc & AH students are having the 
flexibility level to perform their daily physical activities in an effective and 
efficient manner. 

3. Also the results of the study will help to classify all the B.V.Sc & AH students 
into different categories according to standard norms. 

4. The trend line shows that most of the students are having more than average 
flexibility to perform the given task. 

RECOMMENDATIONS: 
• The test measurement may be administered before training and after training to 

know the effect of training on flexibility. 
• The same study may be conducted on girl’s students. 
• The similar study may be conducted on state, university, national and 

International players 
• The results will help the physical education teachers to know the flexibility level 

and plan according to the student’s capacity in different sports and games. 
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