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Abstract Manuscript Information 

 

This study compared the arm strength of students studying in rural, semi-urban, and urban 

schools. A total of 275 subjects (boys and girls) were selected for this study from the age group 

of 11 to 13 years. The Takei Digital hand grip Dynamometer used as a testing tool. Results: 

The calculated t-value as follow for boys (G1 = 0.193, G2 = 0.873, G3 = 0.133) and girls (G1 

= 0.180, G2 = 0.494, G3 = 0.245) less than the table value at the 0.01 level. Conclusion: - 

There is no significant difference between the school students (girls and boys) in term of arm 

strength (p < 0.01). The analysis of the study revealed no difference in arm strength among 

school students. 
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1. INTRODUCTION 

Children's and adolescents' growth, progression, and functional 

ability are strongly influenced by their muscle strength which is 

well known as a key element of health-related fitness. Student’s 

overall state of health, engagement in physical activities, and 

motor development all enhanced when they have adequate 

power in their muscles during their school years. Among the 

multiple components of muscular fitness, Arm strength is 

considered an important indicator of upper-body muscular 

capability, which required for performing actions that involve 

pulling, pushing, lifting, and throwing movements.  

The functional efficiency of one’s upper-extremity muscles, 

which includes the triceps, biceps, and associated forearm 

muscles, is reflected in arm strength. Tests of arm strength are 

generally performed within schools in the context of physical 

education and sports science research to evaluate the muscle 

fitness of students and to monitor their physical development. 

In present studies, a widely used procedure for measuring arm 

strength is by means of hand grip strength the grip strength 

dynamometer has been used. This equipment has been widely 

used in school based physical fitness assessments and for 

research purpose because it provides quick, reliable way to 

measure upper-extremity muscle power.  

School-age students’ level of their physical fitness is often 

shown to be highly affected by their socioeconomic background 

and demographic conditions. Their different lifestyle, frequent 

physical activity, recreational opportunities, social and cultural 

varied factors might be affecting the development process of 

muscular strength. Usually, we see that in rural environment 

peoples get greater opportunities for outdoor activities, whereas 

in urban is often linked to relatively somewhat passive living 

simply because of higher educational responsibilities and 

technological advancements. 

Current researches emphasize on physical fitness assessment in 

school populations, but comparative studies examining 

variations in arm strength among students from rural, semi-

urban, and urban schools are limited. Therefore, the present 

study aims to assess and compare the arm strength of school 

students studying in rural, semi-urban, and urban schools using 

the grip strength dynamometer. The findings of this study may 

provide useful insights into the influence of environmental 

settings on upper-body muscular strength and contribute to the 

development of effective physical education and fitness 

promotion strategies for school-aged children. 

Additionally, despite the attention on physical fitness evaluation 

in school population, comparative research studies examining 

the differences in arm strength between students from rural, 

semi-urban and urban schools are lacking. This research study 

uses a hand grip strength dynamometer to evaluate and compare 

the arm strength among school students.  

Evaluated grip strength and gender disparities among rural 

urban Indian children in age group of 9 to 18 years. This was a 

multicentre, cross- sectional school-based study (n = 1978, 

mean age 13.3 ± 2.2 y) from three urban and rural states. 

Anthropometry, body composition, dietary intake, physical 

activity sunlight exposure, and grip strength (in kg) were 

measured. There findings showed Mean grip strength increased 

with age but plateaued in girls after 12 y and was higher in boys 

(19.6 ± 9.2) than girls (14.3 ± 5.3) (p < 0.05). Mean grip 

strength was higher in urban (21.05 ± 9.7) than in rural boys 

(17.8 ± 8.2) (p < 0.05), and comparable in urban (14.9 ± 5.2) 

and rural girls (13.8 ± 5.5) Sonal Kasture Palande et. al (2022). 

Examined the leg back, and grip strength and cardiovascular 

efficiency of high school girls from rural and urban areas. 

Cardiovascular efficiency measure by Harvard step test and by 

the dynamometer leg back strength and grip strength was 

measured findings showed better cardio vascular and hand grip 

strength in urban high school girls as compare to rural girls and 

on the other side leg-back strength of rural high school girls 

was better to urban girls but the results were not statistically 

significant. Biradar. C.B et al. (2021)  

 

2. METHODOLOGY AND PROCEDURE 

SELECTION OF SUBJECTS  

Random sampling method has been used for data collection. A 

total of 275 subjects, boys and girls, were selected from the 

rural, semi-urban, and urban schools’ students from the age 

group of 11 to 13 years.  

                                                                      

 

Table 3.1 Categorisation of Subjects 
 

S. No. Name of school Rural Semi urban Urban 

1 MALES 26 64 27 

2 FEMALES 26 55 14 
 TOTAL 52 119 41 

 

Table 3.2 Details of schools 
 

S.NO. Name of the School Male Female Total No. of Subjects 

1 Government Khalsa School, Sunheri, Kurukshetra 26 26 52 

2 SBM Gita boys, Kurukshetra 64 00 64 

3 Gita girls, Kurukshetra 00 55 55 

4 Som convent gurukul, Kurukshetra 27 14 41 
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Tool used for collection of data: Dependent Variable Arm 

Strength of the subjects was measured using the Takei 

Digital Hand Grip Dynamometer, made in Japan   

 

 
 

Procedure for the Collection of Data:  

The investigator visited the following schools as mentioned in 

Table 3.2 to collect data.  

 

Procedure for data Collection of Arm Strength: researcher 

provide short and quick overview about the equipment to the 

subjects then showed them how to place the hand to hold the 

equipment and explain the process, subjects have to sit or stand 

with shoulder adducted, their elbow should be flexed at 90 

degrees, and forearm and wrist stayed neutral then instruct the 

samples to squeeze as tightly as they able after grasping the 

dynamometer in their palm and gently holding its base free 

from sudden jerking allow the wrist to extend during the grip. 

 

ANALYSIS OF DATA AND FINDINGS  

The data was collected with the help of different means in 

according to the objectives of the study, reliable, validated, and 

accurate they may be getting raw but. These needs were met by 

systematisation and organisation of data i.e. 

editing, classification and tabulation which help in analysing 

the data before it can serve any worthwhile purpose. Hence the 

present chapter is devoted to the description, interpretation, and 

analysation of data.  

 

Table 4.1: Descriptive Statistics of Arm Strength Among Male Subjects of Various Schools 
 

S.NO GROUP’S NUMBER MEAN MAX MIN RANGE S. D KURT SKEW 

1 Rural 26 17.73 29.95 6.4 23.55 6.41 -0.55 0.49 

2 Semi urban 64 19.39 35.65 11.5 24.15 4.82 1.71 1.12 

3 Urban 27 19.55 26.45 15.6 10.85 3.18 -0.32 0.70 

 

Description and Interpretation of Table-4.1: In the table 4.1 

descriptive statistics of arm strength of male subjects from rural 

schools has been presented. In the table 4.1(1) the mean value 

of arm strength of rural school students was 17.73 with S.D 

6.41. The maximum & minimum value of rural school students 

was 29.95 & 6.4 respectively with range 23.55. Range of 

standard error of skewness for N=26 is -0.34 to 0.34. Now the 

calculated value of skewness i.e. 0.49, which is more than the 

range, hence the data was not normally distributed. 

The calculated value of kurtosis is less than from 0.263; the 

distribution of data was Platykurtic.  

In the table 4.1(2) descriptive statistics of arm strength of male 

subject from semi-urban school has been presented. The mean 

value of arm strength of semi-urban school students was 19.39 

with S.D 4.82. The maximum & minimum value of semi-urban 

school students was 35.65 & 11.5, respectively with range  

 

 

24.15. Range of standard error of skewness for N=64 is -0.24 to 

0.24. Now the calculated value of skewness i.e. 1.12, which is 

more than the range, hence the data was not normally 

distributed. The calculated value of kurtosis is more than from 

0.263, the distribution of data was Leptokurtic.  

In the table 4.1(3) descriptive statistics of arm strength of male 

subjects of urban school has been presented. The mean value of 

arm strength of urban school students was 19.55 with S.D 3.18. 

The maximum & minimum value of urban school students was 

26.45 & 15.6 respectively with range 10.85. Range of standard 

error of skewness for N=27 is -0.34 to 0.34. Now the calculated 

value of skewness i.e. 0.70, which is between the range, hence  

the data was normally distributed. The calculated value of 

kurtosis is less than from 0.263; the distribution of data was 

Leptokurtic.  

 

Table 4.2: Descriptive Statistics of Arm Strength Among Female Subjects of Various Schools 
 

S.NO GROUP’S NUMBER MEAN MAX MIN RANGE S. D KURT SKEW 

1 Rural 26 14.66 19.8 7.45 12.35 3.65 -1.03 -0.24 

2 Semi urban 55 15.68 25.75 9.3 16.45 3.65 0.12 0.54 

3 Urban 14 16.47 25.7 9.75 15.95 4.60 0.25 0.86 

 

Description and Interpretation of Table-4.2: In the table 4.2 

descriptive statistics of arm strength of Female subjects of rural 

school students has been presented. In the table 4.2.(1) the 

mean value of arm strength of rural school students was 

14.65with S.D 3.65. The maximum & minimum value of rural 

school students was 19.8 & 7.45. respectively with range 12.35. 

The range of the standard error of skewness for N=26 is -0.34 

to 0.34. Now the calculated value of skewness i.e., -0.24, is 

between the range, hence the data was normally distributed. 

The calculated value of kurtosis is less than from 0.263; hence 
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the distribution of data was Platykurtic.  In the table 4.2(2) 

descriptive statistics of arm strength of Female subjects of 

semi-urban schools has been presented. The mean value of arm 

strength of semi-urban school students was 15.68 with S.D 

3.65. The maximum & minimum value of semi-urban school 

students was 25.75 & 9.3 respectively with range 16.45. 

Range of standard error of skewness for N=55 is -0.24 to 0.24. 

Now the calculated value of skewness i.e. 0.54, which is more 

than the range, hence the data was not normally distributed. The 

calculated value of kurtosis is less than from 0.263; hence 

the distribution of data was Platykurtic.  

In the table 4.2(3) descriptive statistics of arm strength of 

Female subjects of urban school students has been presented. 

The mean value of arm strength of urban school students was 

16.47 with S.D 4.60. The maximum & minimum value of urban 

school students was 25.7 & 29.75 respectively with range 

15.95. Range of standard error of skewness for N=14 is -0.58 to 

0.58. Now the calculated value of skewness i.e. 0.86, which is 

between the range, hence the data was normally distributed. 

The calculated value of kurtosis is less than from 0.263; hence 

the distribution of data was Platykurtic. 

  
Table 4.3: Comparative analysis of Mean scores of Arm Strength for Male Subjects of various schools, i.e. Rural, Semi-urban, and Urban 

 
S.NO GROUP MEAN 1 MEAN 2 M.D. S.D 1 S.D 2 S.E.D T- VALUE 

1 
Rural vs. 

semi-urban 
17.73 19.55 1.82 6.41 3.18 1.40 0.193149 

2 
Semi-urban 

vs urban 
19.55 19.39 0.16 3.18 4.82 0.85 0.873781 

3 
Urban vs 

Rural 
19.39 17.73 1.66 4.82 6.41 1.39 0.183094 

** - Significant at 0.01 level 

 

Description and interpretation of the table no. 4.3: 

According to the table 4.3.1 the mean value of arm strength 

present in the male subjects studying in rural school was 17.73 

and semi-urban school students was 19.55 Their mean 

difference value was 1.82. The standard error of difference was 

1.40. The calculated t value was 0.19, which is less than the 

table value at 0.01 levels (df – 51, 2.66). It reflects that there 

was no significant difference in the arm strength of male 

subjects from rural and Semi-urban school. Hence, the 

hypothesis no.1 is accepted.   

 

Description and interpretation of table no. 4.3: According to 

the table 4.3.2 the mean value of arm strength present in the 

male subjects studying in semi-urban school was 19.55 and 

urban school students was 19.39 Their mean difference value 

was 0.16. The standard error of difference was 0.85. The 

calculated t value was 0.87, which is less than the table value at 

0.01 levels (df – 89, 2.63). It reflects that there was no  

 

significant difference in the arm strength of male subjects of 

semi-urban and urban school. Hence, the hypothesis no.1 is 

accepted.  

 

Description and interpretation of table no. 4.3: According to 

the table 4.3.3 the mean value of arm strength present in the 

male subjects studying in urban school was 19.39 and rural 

school students was 17.73 Their mean difference value was 

1.66. The standard error of difference was 1.39. The calculated 

t value was 0.18, which is less than the table value at 0.01 levels 

(df – 88, 2.63). It reflects that there was no significant 

difference in the arm strength of male subjects studying in 

urban and rural school. Hence, the hypothesis no 1 is accepted.   

 

Comparative analysis of Mean scores of Arm Strength of 

female Subjects from various schools i.e. Rural, Semi-

urban, and Urban 

 
 

Table - 4.4 
 

S.NO GROUP MEAN 1 MEAN 2 M.D. S.D 1 S.D 2 S.E.D T- VALUE 

1 
Rural vs. 

semi-urban 
14.66 16.47 1.81 3.65 4.60 1.42 0.180321 

2 
Semi urban 

vs urban 
16.47 15.68 0.79 4.60 3.65 1.32 0.494381 

3 
Urban vs 

Rural 
15.68 14.66 1.02 3.65 3.65 0.86 0.245659 

            ** -Significant at 0.01 level 

 

Description and interpretation of table no. 4.4: According to 

the table 4.4.1 the mean value of arm strength present in the 

female subject studying in rural school was 14.66 and semi 

urban school students was 16.47 Their mean difference value 

was 1.81. The standard error of difference was 1.42. The 

calculated t value was 0.18, which is less than the table value at 

0.01 levels (df – 38, 2.70). It reflects that there was no  

 

significant difference in the arm strength of female 

subjects studying in Rural and Semi urban school. Hence, 

hypothesis no.1 is accepted.   

 

Description and interpretation of table no. 4.4: According to 

the table 4.4.2 the mean value of arm strength present in the 

female subjects studying in semi-urban school was 16.47 and 
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urban school students was 15.68 Their mean difference value 

was 0.79. The standard error of difference is 1.32. The 

calculated t value was 0.49, which is less than the table value at 

0.01 levels (df – 67, 2.65). It reflects that there was no 

significant difference in the arm strength of female 

subjects studying in semi-urban and urban school. Hence, the 

hypothesis no.1 is accepted.   

 

Description and interpretation of table no. 4.4: According to 

the table 4.4.3 the mean value of arm strength present in the 

female subjects studying in urban school was 15.68 and rural 

school subjects was 14.66 Their mean difference value was 

1.02. The standard error of difference was 0.86. The calculated t 

value was 0.25, which is less than the table value at 0.01 levels 

(df – 79, 2.64). It reflects that there was no significant 

difference in the arm strength of female subjects studying in 

urban and rural school. Hence, the hypothesis no.1 is accepted.   

 

CONCLUSIONS AND SUMMARY  

 In the male category no significant difference has been found 

in the Arm strength of subjects from rural, semi-urban, urban 

Schools.  

 Similarly, In the female category no significant difference has 

been found in the Arm strength of subjects studying in rural, 

semi-urban, urban Schools.  
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