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Abstract: 

Concern for the health-related physical fitness of college going students has recently 

increased because of the current obesity epidemic. Therefore, the study designed to 

assess pre and post exposure height, weight, BMI (anthropometric) and flexibility 

(motor performance) characteristics among college going girls. An intervention package 

comprising sessions on physical education and physical activity was designed for the 

study participants. Participants were undergraduate college going girls (N=96) 

attending physical education class of one hour for one semester lasting for three 

months. Height, weight and BMI were noted. Flexibility test was used to test the 

flexibility of the lower back and hamstring muscles. Pre- and post-intervention changes 

in parameters were assessed using the paired ‘t’ test. The hypothesis was tested at 0.05 

level of significance. The findings exhibited significant differences between the pretest 

and post test scores with regard to the variables namely height, weight, BMI and 

flexibility. We conclude that the experimental group showed significant effect of 

physical education and physical activity on height, weight, BMI and physical flexibility. 

The study suggests a strong need for more active physical education programs that are 

appropriate for developing the fitness and improving the health status of college going 

students, especially females. 
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1. Introduction 

 

The benefits of physical fitness are universal for all children and can potentially im-

prove students’ academic performance, including academic achievement and grades, 

time on task, concentration, and attentiveness. (Centers for Disease Control and 

Prevention [CDC], 2013). Physical education modules are structured to improve the 

motor skills and participation in health-enhancing physical activity. However, physical 

education and related physical activities are usually offered during short sessions 

among college going students. Participation in physical activities and sports in 

university life is very important, as are the maintenance and promotion of physical 

fitness. The evidence for the health benefits of physical activity is irrefutable (HHS, 

1996, 2008). Physical fitness reflects a person's ability to perform specific exercises/ 

functions and is related to concurrent/ future health outcomes. Earlier, physical fitness 

of youth focused on the ability to carry out certain physical tasks/ activities but recently 

focus has shifted to evaluating health-related fitness (IOM, 2012a) and health 

status. Cardio-respiratory endurance, muscular strength and endurance, flexibility and 

body composition are components of health-related fitness (IOM, 2012a). These 

components of health-related fitness can be linked to the risk of cardio-metabolic 

disease, musculoskeletal disability, chronic hypokinetic-related diseases etc. Parameters 

like BMI provide an appropriateness of weight relative to height. BMI is usually 

calculated from height and weight data using the following equation: BMI = body 

weight (kg)/height2 (m).Whereas flexibility has been defined as ‚the intrinsic property of 

body tissues, including muscle and connective tissues, that determines the range of motion 

achievable without injury at a joint or group of joints‛ (IOM, 2012b). BMI, Height, weight 

and flexibility are important health related fitness parameters. There is extensive 

literature examining the relationship between physical activity, cardiorespiratory 

fitness and cognitive/academic outcomes among adolescent, adult and senior citizen 

populations (Langford et al, 2014) though it may not extrapolate to a college population. 

In the recent decade, a decline in physical activity among college students has been 

observed (American College Health Association, 2006, 2008; Sacheck et al, 2010) and 

there is limited research examining how combined effect of physical education and 

physical activity during the college going years may impact health and fitness. 

Therefore, this study was designed to observe the effect of physical education and 

physical activity on anthropometric measurements and flexibility among college going 

girls. 

 

2. Methodology 

 

2.1 Objectives 

Aim of the current study was to assess pre and post exposure height, weight, BMI 

(anthropometric) and flexibility (motor performance) characteristics.  
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2.2 Intervention  

An intervention package comprising sessions on physical education and physical 

activity was designed for the study participants. Participants were undergraduate 

college going girls (N=96) attending physical education class of one hour for one 

semester lasting for three months.  

 

2.3 Measurements  

A portable electronic weighing scale with a capacity of 120kg and sensitivity of 0.1kg 

was used for weight measurement. Height was measured with the help of a non-

stretchable, flexible measuring tape. Standard techniques were used for all 

measurements. BMI was calculated as weight (in kg) divided by height2 (in meters2). 

The most commonly used tests are versions of the ‚Sit and Reach Test‛ Tran MD, et. al. 

(2001), Van Puymbroeck M., et al. (2007), Telles S., et al. (2009) Cowen V. S. (2010) and 

the ‚Back Scratch Test‛ Van Puymbroeck M., et.al. (2007). Sit and Reach flexibility test 

was used to test the flexibility of the lower back and hamstring muscles. Participants sat 

on the floor with both feet straight out against a box for them to press their feet against. 

Their feet were bare, both knees were pressed down to the floor, and their palms were 

facing downward. They reached as far as they could towards their toes, or if they were 

really flexible, over the box. With a ruler/scale, length the participants could reach 

(measuring from their toes to their fingertips) was recorded.  

 

2.4 Statistical Analysis  

The data obtained from the participants were subjected to analysis using suitable 

statistical formulae and tests. Mean and standard deviations were calculated for all 

parameters. Pre-intervention and post-intervention changes in parameters were 

assessed using the paired ‘t’ test. The software SPSS (Statistical Package for Social 

Sciences) version 18.0 was used for the analysis of data. 

 

3. Result 

 

The main concerns for this population of college going girls were in the areas of 

anthropometric measurements and physical flexibility. 

 
Table 1: Effect of Physical Education and Physical Activity on Height (mts) 

Sl.no. Group N Mean 

Standard 

Deviation "t" 

Mean 

Difference 

Standard 

Error Probability 

1 pre test 96 1.549448 0.059849 
-3.478 -0.00375 0.001078 0.001* 

2 post test 96 1.553198 0.061569 

Note: 

N= Number of Sample 

‚t‛= t test 

*= Significant at 0.05 level 

N.S= Not Significant at 0.05 level 
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The analysis in regard to effect of physical education and physical activity on height in 

the Table 1 and Figure 1 reveals that there were significant difference at 0.05 level 

between the pre test and post test group (t=-3.478). 

 

 
Figure 1: Effect of Physical Education and Physical Activity on Height (mts) 

 
Table 2: Effect of Physical Education and Physical Activity on weight (Kgs) 

Sl.no. Group N Mean 

Standard 

Deviation "t" 

Mean 

Difference 

Standard 

Error Probability 

1 pretest 96 54.72708 11.92521 
2.947 0.584375 0.198267 0.004* 

2 post test 96 54.14271 11.46603 

Note: 

N= Number of Sample 

‚t‛= t test 

*= Significant at 0.05 level 

N.S= Not Significant at 0.05 level 

 

The study suggests that Physical education and physical activity has significant effect 

on weight The Table 2 and Figure 2 reveals that there were significant difference at 0.05 

level between the pre test and post test group (t= 2.947). 
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Figure 2: Effect of Physical Education and Physical Activity on weight (Kgs) 

 

Table 3: Effect of Physical Education and Physical Activity on BMI 

Sl.no. Group N Mean 

Standard 

Deviation "t" 

Mean 

Difference 

Standard 

Error Probability 

1 pre test 96 22.77307 4.690122 
4.512 0.341429 0.075663 0.000* 

2 post test 96 22.43164 4.537734 

Note: 

N= Number of Sample 

‚t‛= t test 

*= Significant at 0.05 level  

N.S= Not Significant at 0.05 level 

 

Effect of physical education and physical activity on BMI shows that post test group 

had lower BMI than did pre test group. The Table 3 and Figure 3 reveals that there were 

significant difference at 0.05 level between the pre test and post test group (t= 4.512).  

 

 
Figure 3: Effect of Physical Education and Physical Activity on BMI 
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Table 4: Effect of Physical Education and Physical Activity on Flexibility 

Sl.no. Group N Mean 

Standard 

Deviation "t" 

Mean 

Difference 

Standard 

Error Probability 

1 pre test 96 9.283333 2.851063 
-6.54 -0.94063 0.143817 0.000* 

2 post test 96 10.224 2.572 

Note: 

N= Number of Sample 

‚t‛= t test 

*= Significant at 0.05 level 

N.S= Not Significant at 0.05 level 

 

With regard to the effect of physical education and physical activity, data were 

compared between the pre test and post test group. The sit-and-reach flexibility test 

results in the Table 4 and Figure 4 reveals that there were significant difference at 0.05 

level (t= -6.54).  

 

 
Figure 4: Effect of Physical Education and Physical Activity on Flexibility 

 

4. Discussion 

 

Research related to physical education and physical activity is more focused on school 

students and there has been little research on physical fitness in university students as 

subjects. In the recent decade, a decline in physical activity among college students has 

been observed (J. Am. Coll. Health. 2006, 2010, Sacheck J.M., 2010). Therefore, this 

research aimed to study the effect of Physical Education and Physical activity on 

anthropometric measurements and flexibility among college going students, especially 

girls. 

 The present study on ninety six undergraduate college going girls who were 

exposed to physical education and physical activity for three months revealed that there 

were significant difference in height between pre and post test group. The 

interpretation of this result states that physical activity and physical education may 

affect the height of college going girls. Human somatotypes may be treated as very 
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important health-related anthropometric indicators. 

(A.H. Almeida, S.A. Santos, P.J. Castro, J.A. Rizzo, G.R. Batista, 2013). The latest 

references support the view that favorable somatotypical characteristics lead to 

exceptional biomechanical and metabolic efficiency in the selected sport. 

(R.L. Wilber, Y.P. Pitsiladis, 2012) Studies performed on swimmers, gymnasts, and 

tennis players also support the correlation to height 

(https://www.forbes.com/sites/quora/2016/11/03/is-it-possible-to-increase-your height 

/#48cb 32 b25139) 

 The study suggested that there was significant difference in weight between pre 

and post test group among college going girls. Weight management can be done by 

increasing daily physical activity without substantial caloric restriction thereby 

reducing obesity. Voluntary exercise is the most important discretionary component of 

total daily energy expenditure, it can affect energy balance. Therefore, Physical activity 

and exercise hold potential as part of the solution for the ongoing obesity epidemic. 

(https://www.sciencedirect.com/science/article/pii/S209525461 6300060) 

 The study showed the significant difference in Body mass Index between pre and 

post test group among college going girls. Several studies have investigated the 

combined association of physical activity and body mass index (BMI) with CVD risk in 

middle-aged adults, but the results are inconsistent. (Li T. Y., et al., 2006, Weinstein 

A.R., et al., 2008, Kenchaiah S., et. al., 2009, Dankel S.J., et. al., 2015, Hu G., et al., 2015, 

Carlsson A. C., et al., 2016). A study by Weinstein et al., Weinstein A. R., et al., 2008, 

which assessed the combined effect of physical activity and BMI on coronary heart 

disease in women, reported that the risk of coronary heart disease associated with 

increased BMI was considerably reduced by higher levels of physical activity. These 

results indicate that the risk of CVD associated with a high BMI might be partly negated 

by physical activity. Therefore, Physical activity and physical education should be 

promoted as a tool in reducing BMI and obesity epidemic. Previous studies regarding 

the association of BMI and physical activity are consistent with our findings. (Li T. Y., et 

al., 2006, Weinstein A. R., et al., 2008, Kenchaiah S., et al., 2009, Dankel S. J., et al., 2015, 

Hu G., et al., 2015, Carlsson A.C., et al., 2016). Our study emphasizes the importance of 

the beneficial effects of physical activity as part of our daily life, as supported by recent 

recommendations. (Haskell WL, et al., 2007) 

 The present findings in our study reveal the significant difference in flexibility 

between pre and post test group among college going girls. The results of this study 

confirm that regular physical activity and physical education has a significant effect on 

body flexibility in young women. Previous study by (Dar et al., 2015) shows that 

regular participation in a programme of physical education and conditioning of twelve 

weeks duration effectively improves flexibility of the trunk, shoulder and spine as 

measured by sit and reaches test standing, shoulder flexibility test and spine flexibility 

test, respectively which is consistent with our findings. However, further research is 

needed in order to delineate the effect of Physical exercises on the ROM of joints. 

 

https://www.forbes.com/sites/quora/2016/11/03/is-it-possible-to-increase-your-height/#48cb32b25139
https://www.forbes.com/sites/quora/2016/11/03/is-it-possible-to-increase-your-height/#48cb32b25139
https://www.sciencedirect.com/science/article/pii/S209525461%206300060
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 The findings from this study could be useful as a basis for developing college -

based physical education and physical activity which is uniquely appropriate for 

meeting the physical needs, as well as the cognitive and social needs, of students in PE 

classes. The study also has some limitations. There has been no opportunity to gather 

longitudinal data as physical education classes are restricted to one semester of three 

months only. Future investigations are needed to extend the breadth of the study. All 

participants were females and so the data does not apply to males. These limitations 

point to avenues of future research that could be explored. To summarize, a 

comprehensive physical education supplemented by physical activity at the core, 

would make an important contribution to college going student's health and fitness.

  

5. Conclusion 

 

Based on the major finding of the study, the following points are stated as conclusion. 

1. Implementation of Physical education and physical activity has positive effect on 

improvement of height and flexibility of the college going girls. 

2. Physical education and physical activity has significantly reduced the body mass 

index and body weight of the college going girls. 

3. The findings of this study point to an alarming reality that there is a need to 

promote Physical education and Physical activity among college going students, 

especially females. 
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