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Abstract

This study aims to analyze the flexibility, Body Mass Index (BMI), and
body fat percentage of female students at Punjabi University, Patiala.
The sample consisted of 30 female students 15 each from the
Department of Physical Education and the Department of Dance.
Flexibility was assessed using the V-Sit and Reach Test, while BMI
and body fat percentage were measured using a BMI analyzer. The
results revealed a significant difference in flexibility, with female
Physical Education students exhibiting greater flexibility than their
counterparts from the Dance Department. Conversely, Dance students
had a higher BMI, but a lower body fat percentage compared to
Physical Education students. These findings highlight the influence of
specific physical training regimens on flexibility and body
composition. While a significant difference was observed in flexibility
between the two groups, no statistically significant differences were
found in body composition variables.

Keywords: Flexibility, BMI, Body Fat Percentage,
Education, Dance, V-Sit and Reach Test.

Physical

Introduction

Flexibility is a key component of physical fitness, contributing to
improved posture, reduced risk of injury, and enhanced performance in
a range of physical activities (ACSM, 2021). It is typically defined as
the ability of a joint or group of joints to move through a full, pain-free
range of motion (Nelson & Bandy, 2005). Several factors influence
flexibility, including muscle elasticity, joint structure, neuromuscular
coordination, and the adaptability of connective tissues (Magnusson et
al., 1996). Flexibility holds particular importance in fields such as
physical education and dance, where efficient movement, coordination,
and injury prevention are critical.

Body Mass Index (BMI) is one of the most used clinical measures
to assess body composition and estimate obesity. It is calculated by
dividing a person's weight in kilograms by the square of their height in
meters (Wilmore & Costill, 2004). According to Hossain et al. (2007),
BMI is closely associated with health risks such as cardiovascular
diseases, diabetes, and metabolic disorders. Research from Indian
universities highlights those female students often face challenges in
maintaining a healthy BMI due to sedentary lifestyles and academic
pressures (Sharma & Joshi, 2020).

In both physical education and dance disciplines, flexibility and
body composition are essential for performing dynamic movements,
maintaining postural stability, and ensuring biomechanical efficiency.
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However, the focus of training varies across these domains. Physical education
programs typically adopt a comprehensive approach, integrating strength, endurance,
agility, and flexibility (Faigenbaum et al., 2013). In contrast, dance programs emphasize
flexibility, balance, and motor coordination to support expressive and technically
demanding movements (Koutedakis et al., 2005). Jackson et al. (2002) also notes that
body fat percentage, a more precise measure of body composition than BMI, varies with
genetics, diet, and physical activity.

Purpose of the Study
The present study aims to compare the flexibility levels and body composition of
female students enrolled in the Physical Education and Dance departments of Punjabi
University, Patiala. Flexibility will be assessed using the V-Sit and Reach Test a validated
measure for lower back and hamstring flexibility (Hoeger et al., 1990) while body
composition will be analyzed using BMI measurements. The study seeks to evaluate and
contrast the physical characteristics of both student groups.

Research Questions

1. Do female students in the Dance department exhibit greater flexibility
than those in the Physical Education department?

2. Is there a significant difference in body composition between the two
groups?

3. How do different training methodologies influence flexibility and body
composition?

4. What improvements can be made in training schedules to enhance

flexibility and overall fitness in both programs?

Significance of the Study

Understanding the differences in flexibility and body composition between these two
groups can provide valuable insights into how varied training approaches affect physical
attributes. Dance training typically includes extensive stretching, isometric holds, and
movement transitions, all of which contribute to enhanced flexibility (Quin et al., 2015).
On the other hand, the diverse focus of physical education training may influence
flexibility outcomes differently.

Moreover, body composition assessments can inform students about risks related to
excess body fat, including musculoskeletal issues, cardiovascular disease, and metabolic
disorders. By understanding how body composition affects flexibility, targeted exercise
programs can be designed to improve mobility and reduce injury risks.

The findings of this research could guide curriculum development in dance and
physical education programs, highlighting areas for improvement in training techniques.
Additionally, the study supports the creation of interdisciplinary approaches aimed at
promoting optimal body composition and physical performance.

In conclusion, flexibility and body composition are interrelated elements that
significantly influence physical health and performance. While body fat percentage offers
a more accurate representation of body composition, BMI remains a widely used
indicator. The present study explores these variables among female university students to
assess overall fitness levels and identify potential health concerns. The outcomes may
help shape awareness campaigns, fitness interventions, and policy decisions aimed at
fostering healthier lifestyles among university population.

Objectives of the Study
The present study aims to achieve the following objectives:

1. Toassess the flexibility levels among female students enrolled in the Physical
Education and Dance departments of Punjabi University, Patiala.
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2. To analyze the body composition (including Body Mass Index and body fat
percentage) of female students in the Physical Education and Dance
departments of Punjabi University, Patiala.

Hypotheses of the Study

1. Based on the stated objectives and a review of relevant literature, the following
hypotheses have been formulated:

2. There will be a significant difference in flexibility between female students of the
Physical Education and Dance departments at Punjabi University, Patiala.

3. There will be significant differences in body composition variables (BMI and
body fat percentage) between female students of the Physical Education and
Dance departments at Punjabi University, Patiala.

Delimitations of the Study
1. The study was limited to female students from the Physical Education and Dance
departments of Punjabi University, Patiala.
2. The participants were restricted to those within the age range of 18 to 25 years.
3. The sample size was confined to 30 students 15 from the Physical Education
department and 15 from the Dance department.
4. The study focused only on the following selected variables:
a. Flexibility
b. Body Mass Index (BMI)
c. Body Fat Percentage

Material and Methods
A total number of 30 female students aged between 18 to 25 years were taken to measure
the flexibility of lower back and hamstring muscles and body composition. They were
divided into two groups:

e Group 1: 15 female students from the Department of Physical Education.
e Group 2: 15 female students from the Department of Dance.

The participants for the study were selected using a convenience sampling method
from among the female students at Punjabi University, Patiala. Each participant
voluntarily agreed to take part in the study, and all were confirmed to be physically and
mentally healthy. Prior to the testing, participants were thoroughly informed about the
purpose, procedures, and any potential risks associated with the study. A proper warm-
up session was provided to all participants to ensure physical readiness. For measuring
flexibility, the V-Sit and Reach Test was conducted on a flat surface using a measuring
scale placed perpendicular to the participant’s body. Participants were instructed to sit on
the floor with their legs fully extended, feet approximately 12 inches apart, and toes
pointed upward. They were then asked to extend their arms forward while keeping their
knees straight, attempting to touch or reach beyond their toes. Each participant was given
three attempts, and the best score was recorded in centimeters. A positive score indicated
the distance the participant could reach beyond the toes, while a negative score reflected
the distance, they fell short.

Measurement of Body Composition

To assess body composition, a BMI machine (GS6.5B Body Building Weight Test
System, Version 1.0) was used. Participants were instructed in advance and asked to
remove their shoes before standing barefoot on designated spots on the machine. They
were also directed to hold the electrodes in both hands with arms fully extended and
remain still for approximately 15 seconds. All measurements were conducted under the
supervision of a trained lab technician. After automatic computation, the machine printed
the results, which were then recorded for analysis.
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Statistical Analysis of data
The collected data were analyzed using descriptive statistics (mean and standard
deviation) to summarize the flexibility levels and body composition variables among
female students of the Physical Education and Dance departments of Punjabi University,
Patiala. For comparative analysis between the two groups, an independent samples t-test
was employed. The level of significance was set at 0.05.

Results

Table 1 Descriptive Statistics of Flexibility Levels among Female Students of the Physical Education and Dance
Departments

Groups N Mean Standard Deviation t-value
Physical Education Students 15 22.066 8.979
Dance Students 15 13.833 6.399 2.891

Df = 28, level of significance at 0.05, tabulated t-value = 2.048

Table No. 1 presents the descriptive analysis of flexibility among female students from
the Physical Education and Dance departments of Punjabi University, Patiala. The mean
and standard deviation of flexibility scores for Physical Education students were 22.066
+ 8.979, while those for Dance students were 13.833 £ 6.399. The calculated t-value for
the comparison between the two groups was 2.891, which exceeds the tabulated t-value
of 2.048 at the 0.05 level of significance. Since the calculated t-value is significantly
higher than the critical value, it indicates a statistically significant difference in flexibility
levels between the two groups.

Table 2 Descriptive Statistics of Body Mass Index (BMI) Among Female Students of the Physical Education and
Dance Departments

Groups N MEAN Standard Deviation t-value
Physical Education Students 15 21.02 2.40 0.188
Dance Students 15 21.19 2.56 )

Df = 28, Level of Significance at 0.05, Tabulated t-value= 2.048

Table no. 2 presents the descriptive analysis of Body Mass Index (BMI) among female
students from the Physical Education and Dance departments of Punjabi University,
Patiala. The mean BMI for Physical Education students was 21.02 + 2.40, while the mean
for Dance students was 21.19 + 2.56. The calculated t-value for the comparison was
0.188, which is lower than the tabulated t-value of 2.048 at the 0.05 level of significance.
Since the calculated t-value does not exceed the critical value, it indicates that there is no
statistically significant difference in BMI between the two groups.

Table 3 Descriptive Statistics of Body Fat Percentage among Female Students of the Physical Education and Dance
Departments

Group N Mean Standard deviation t-value
Physical Education Students 15 20.61 5.03 0.240
Dance Students 15 20.17 5.02 '

Df = 28, Level of Significance at 0.05, Tabulated t-value= 2.048

Table No. 3 presents the descriptive analysis of body fat percentage among female
students from the Physical Education and Dance departments of Punjabi University,
Patiala. The mean body fat percentage for Physical Education students was 20.61 + 5.03,
while for Dance students it was 20.17 + 5.02. The calculated t-value for the comparison
was 0.240, which is lower than the tabulated t-value of 2.048 at the 0.05 level of
significance. As the calculated t-value does not exceed the critical value, it indicates that
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there is no statistically significant difference in body fat percentage between the two
groups.

Discussion

The mean and standard deviation of flexibility for Physical Education students were
22.07+8.98, while for Dance students, they were 13.83+6.40. Regarding body
composition, the mean BMI for Physical Education students was 21.02 +£2.40, and for
Dance students, it was 21.19+2.56. The mean body fat percentage was 20.61 £ 5.03 for
Physical Education students and 20.17+5.02 for Dance students. A t-test analysis
indicated a statistically significant difference in flexibility between the two groups
(p<0.05), with Physical Education students demonstrating superior flexibility levels.
However, no significant differences were observed in BMI and body fat percentage
between the groups.

These results suggest that the broader and more structured training regimens in Physical
Education—often encompassing a mix of cardiovascular, resistance, flexibility, and sport-
specific activities—may contribute to enhanced flexibility outcomes (Faigenbaum et al.,
2013). In contrast, although Dance training heavily emphasizes coordination, balance, and
rhythmic movement, it may not consistently prioritize flexibility training in the same
structured manner, which could explain the lower flexibility scores (Koutedakis et al.,
2005).

The absence of significant differences in BMI and body fat percentage between the two
groups may be attributed to their similar physical activity levels and age demographics,
both of which influence body composition. Prior research supports that while dance
enhances muscular endurance and promotes lean body mass (Quin et al., 2015), the
variation in training intensity and dietary habits may neutralize differences in BMI and fat
percentage (Hossain et al., 2007; Sharma & Joshi, 2020). Additionally, both groups likely
maintain a moderately active lifestyle, which may result in comparable body composition
profiles despite differences in training focus.

Summary

The present study aimed to compare flexibility and body composition (BMI and body
fat percentage) among female students of the Physical Education and Dance departments
at Punjabi University, Patiala. The results obtained from descriptive and inferential
statistical analyses are summarized as follows:

o  Flexibility: A significant difference was observed in flexibility levels between the
two groups. Female students from the Physical Education department
demonstrated significantly higher flexibility scores (M = 22.066, SD = 8.979)
compared to those from the Dance department (M = 13.833, SD = 6.399), with a
t-value of 2.891 exceeding the critical value of 1.701 at the 0.05 significance level.

e Body Mass Index (BMI): The mean BMI values of Physical Education students
(M =21.02, SD = 2.40) and Dance students (M = 21.19, SD = 2.56) showed no
statistically significant difference. The calculated t-value was 0.188, which is well
below the critical value, indicating comparable BMI levels across both groups.

e Body Fat Percentage: Similarly, no significant difference was found in body fat
percentage between the two groups. Physical Education students recorded a mean
body fat percentage of 20.61 (SD = 5.03), while Dance students had a mean of
20.17 (SD =5.02). The t-value of 0.240 did not exceed the threshold for statistical
significance.

Conclusion

The findings indicate that while there is a significant difference in flexibility levels with
Physical Education students outperforming Dance students. But there are no significant
differences in BMI or body fat percentage between the two groups. These results suggest
that flexibility training approaches in Physical Education may be more effective or
consistent than those employed in the Dance department. However, both groups appear to
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maintain similar body composition, reflecting overall balanced fitness profiles. This study
underscores the need for further research to explore specific training methods and lifestyle
factors contributing to flexibility and body composition, and how these may be optimized
across disciplines to improve student health and performance outcomes.
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