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ABSTRACT 

The study was undertaken to analyze the muscular strength among players of school boys and 

girls of three age groups studying at various schools of Cuddalore district, Tamil Nadu India. To achieve 

the purpose of the study one hundred and eighty (180) players were selected comprised of ninety boys 

and ninety girls from among the three age categories of U-14, U-17 and U-19. Thus, the study comprised 

of ninety players under the category of boys with thirty players in each age group of U-14, U-17 and U-

19. Similarly, ninety players were in the category of girls with thirty players in each of the age group U-

14, U-17 and U-19. The age of the subjects ranging between 12 to 19 years were selected as subjects. The 

data collected from U-14, U-17, U-19 players for both gender boys and girls players on muscular strength 

was measured by using one-minute push-ups, the data were statistically analysed by using 2 x 3 factorial 

ANOVA (gender x categories). Whenever, the obtained ‘F’ ratio value for interaction effect was found to 

be significant, the simple effect test was applied as follow test. In all cases, the 0.5 level of confidence 

was fixed to test the level of significance which was considered as an appropriate. The results of the study 

showed that the players under boys category were significantly better in muscular strength. The result also 

revealed that the muscular strength was significantly better for BU-19 and BU-17 as compared to BU- 14 

players whereas there was no significant difference between BU-19 and BU-17 players. Further, GU-19 

players have showed significantly better in muscular strength as compared to GU- 17 and GU-14 players 

whereas there was no significant difference in muscular strength between GU- 14 and GU- 19, GU-17 

and GU-19 players. 
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INTRODUCTION 

Physical fitness is an important indicator of a child's or adolescents overall health. The public's 

interest in fitness evaluation has grown in recent years. (Cvejic, et al., 2013). The importance of physical 

fitness to overall health has been well documented. Physical fitness is a basic requirement for all activities 

in our society. (Bazyar & Shabani, 2014). Keeping in view the fact that childhood physical fitness has 

important health consequences during adulthood. Health-related physical fitness should not only consider 

gender and age of school children, but also selected sociodemographic and behavioral factors, especially 

socioeconomic class and leisure activities (Guedes et al., 2002). Indicated the improper development of 

muscular endurance in boys which may be due to their habitual life style for an attractive physical 
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appearance. Down fall of body fat percent was observed among boys in 8 to 13 years of age groups and 

Sharpe rise in body fat percentage was showed after the age of 14 years to 17 years of age. Worldwide 

health organizers have been reported the importance of the contribution of health education and physical 

Fitness in the development of total fitness among children (Dutt., 2005). 

Muscular strength is the ability to exert force or the ability to do work against resistance. 

Muscular strength is inversely connected with incidence of hypertension, mortality and diabetes mellitus, 

these associations are independent with cardio respiratory fitness (Macera CA. 2009). The benefits of 

habitual resistance exercise are well documented and include increases in muscle hypertrophy and 

muscular strength (Dons B, et al., 1979). Physical activity spectrum, chronic exercise training increases 

muscle strength and function and enhances the ability of the muscles to resist fatigue in healthy 

individuals and patients of all ages (Bishop D, et al., 2011). Physical fitness is also a stronger predictor of 

total and abdominal obesity than physical activity for children and adolescents. Strength can be defined as 

the maximum force produced by a muscle or muscles at any given speed. Muscular endurance is very 

important for people playing sports and who have to sustain an activity for long periods of time. (Hussey 

J et al., 2007). Muscular strength is currently considered a marker of health and well-being and a predictor 

of mortality and the expectancy of being able to live independently. Some studies have shown an inverse 

association between muscular strength and the incidence of metabolic syndrome. Likewise, poor, upper- 

and lower-body strength levels in older people are related to functional limitations, whereas high 

muscular strength levels provide protective effects against disability (Castro-Pinero et., al 2009). 

There is growing evidence to support the benefits of muscular strength and endurance in children 

muscular strength and endurance are domains of health-related fitness, which also include body 

composition, aerobic fitness, and flexibility (Ervin et al., (2014). Muscular strength and endurance are 

becoming an increasingly researched component of health-related fitness in children (Moliner et al., 

2010). Optimal levels of muscular strength and endurance may help improve motor development and 

relates to a lower incidence of physical activity and sport-related injuries (Myer et al., 2011). Some 

studies have linked higher levels of muscular strength and endurance to lower prevalence of cardio-

metabolic disease risk factors (Peterson et al., 2014). Optimal levels of muscular strength and endurance 

may help improve motor development athletic performance and may have a protective effect on the 

incidence of sport-related injuries such as low back pain (Behringer et al., 2011). 

 

 

METHODOLOGY 

The purpose of this study was to find out the significant difference between boys and girls of the 

different age groups (Under-14, Under-17, Under-19 Players). The selected muscular strength was 

selected as criterion variable. To achieve the purpose of the present study one hundred and eighty (180) 

school boys and girls players of different age categories (Under-14, Under-17, Under-19 Players) 

studying in the various schools of cuddalore district, Tamil Nadu India were randomly selected as 

subjects. Among the selected ninety boys (thirty boys Under-14, thirty boys Under-17 and thirty boys 

Under-19 players) and selected ninety girls (thirty girls Under-14, thirty girls Under-17 and thirty girls 

Under-19 players) with the age of the subjects ranging between 12 to 19 years were selected as subjects. 

The data collected from Under-14, Under-17 and Under-19 players for both gender boys and girls players 

on muscular strength was measured by using one minutes push-ups, the data were statistically analyzed 

by using 2 x 3 factorial ANOVA (gender x categories). Whenever, the obtained ‘F’ ratio value for 

interaction effect was found to be significant, the simple effect test was applied as follow up test. In all 

cases, he 0.5 level of confidence was fixed to test the level of significance which was considered as 

appropriate.   

 

RESULT OF THE STUDY 
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TABLE – I 

 

MEAN AND STANDARD DEVIATION OF MUSCULAR STRENGTH AMONG GENDER (B & 

G) OF DIFFERENT AGE CATEGORIES (U-14, U-17, U-19 PLAYERS) 

 

Gender / Ages Under- 14 Under- 17 Under- 19 Combined 

Boys 
Mean 19.90 25.70 28.63 

24.74 

SD 3.51 3.18 3.01 

Girls 
Mean 15.03 17.66 20.73 

17.81 

SD 2.23 2.38 2.62 

Combined Mean 17.46 21.68 24.68  

 

Table – I indicates that the mean and standard deviation value of muscular strength among boys 

under-14 players was19.90 ± 3.51 and girls under -14 players was 15.03 ± 2.23 with combined mean 

value of 17.46.  The boys under-17 players mean and standard deviation values on muscular strength 

were 25.70 ± 3.18 and girls under-17 players were 17.66 ± 2.38 with combined mean value of 21.68. The 

boys under-19 players mean and standard deviation values of muscular strength were 28.63 ± 3.01 and 

girls under-19 players was 20.73 ± 2.62 with combined mean value of 24.68. The combined mean value 

of boys under-14, under-17 and under-19 players mean values were24.74. The combined mean value of 

girls under-14, under-17 and under-19 players mean values were 17.81. 

  

 

TABLE – IA 

 

TWO FACTOR ANOVA FOR MUSCULAR STRENGTH OF GENDER (B & G) OF 

DIFFERENT AGE CATEGORIES U-14, U-17 AND U-19 PLAYERS 

 

Source of Variance Sum of squares Df Mean squares ‘F’ ratio 

Factor A (Gender) 2163.20 1 2163.20 264.05 

Factor B (Age categories) 1577.21 2 788.60 96.26 

Factor A & B (Interaction) 96.23 2 48.11 5.87 

Residual 1425.46 174 8.19 - 

     *Significant at 0.05 level of confidence. 

(The required table value for significant at .05 level of confidence with df 1, and 174 is 3.05). 

 

Table I-A shows that the obtained ‘F’ ratio value on muscular strength was 264.05 for factor-A 

(Gender - boys and girls players) irrespective of their under-14, under-17 and under-19 players which was 

greater than the table value of 3.05 with df 1 and 174 required for significance at .05 level of confidence.  

The results of the study indicated that there was a significant difference between boys and girls players 

irrespective of their under-14, under-17 and under-19 players on muscular strength.   
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The obtained ‘F’ ratio value on muscular strength 96.26 for factor-B (Age categories – Under-14, 

Under -17, Under-19)irrespective of gender boys and girls players which was greater than the table value 

of 3.05 with df 2 and 174 required for significance at .05 level of confidence. The results of the study 

indicated that there was a significant difference between the under-14, under -17, under-19 players 

irrespective of their boys and girls players on muscular strength.   

The obtained ‘F’ ratio value on muscular strength 5.87 for interaction [AB factor - (Gender  

Age categories) was also greater than the table value of 3.05 with df 2 and 174 required for significance at 

.05 level of confidence.  The results of the study showed that there was a significant difference between 

boys and girls under-14, under-17, under-19 players on muscular strength.Since, the obtained ‘F’ ratio for 

the interaction effect was found significant, the simple effect test was applied as follow up test and it is 

presented in Table 1-B. 

 

TABLE - IB 

 

THE SIMPLE EFFECT TEST ON MUSCULAR STRENGTH BETWEEN BOYS AND GIRLS 

UNDER THE AGE CATEGORIES OF U-14, U-17, U-19 PLAYERS 

 

Source of 

variance 

Boys Girls Sum of squares Df Mean Squares F- ratio 

Gender and 

Under 14 
19.90 15.03 355.75 1 355.75 43.43 

Gender and 

under 17 
25.70 17.66 969.62 1 969.62 118.39 

Gender and 

under 19 
28.63 20.73 936.15 1 936.15 114.3 

Error  1425.46 174 8.19  

          *Significant at .05 level of confidence. 

      (The table value required for significance at .05 level of confidence with df 1 and 174 was 3.05). 

 

Table I-B shows that the obtained ‘F’ ratio values on muscular strength is 43.43, 18.39 and 114.3 

for gender and under 14 players, gender and under 17 players and gender and under 19 respectively 

greater than the table value of 3.05 with df 1 and 174 required for significant at .05 level of confidence. 

The results of the study indicated that there was a significant difference between gender and under 14 

players, gender and under 17 players and gender and under 19 players on muscular strength. 

 

TABLE - IC 

 

SIMPLE EFFECT ON MUSCULAR STRENGTH AMONG THREE AGE CATEGORIES OF U-

14, U-17, U-19 PLAYERS OF BOYS AND GIRLS 

 

Source of 

Variance 

Mean Sum of 

Squares 

Df Mean Squares  F-ratio 

Under -14 Under 17 Under 19 
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Test and 

Boys 19.90 25.70 28.63 1184.37 2 592.18 72.30 

Test and 

Girls 15.03 17.66 20.73 488.31 2 244.15 29.81 

Error  
1425.46 174 8.19 

 

   * Significant at .05 level of confidence. 

(The table value required for significance at .05 level of confidence with df 2 and 174 were 3.05 

respectively). 

Table I-C revealed that the obtained ‘F’ ratio value on muscular strength was 72.30 for players 

under the age category boys of U-14, U-17 and U-19 and it was higher than the table value of 3.05for 

significance at .05 level of confidence for df 2 and 174. This shows that there is a significant difference 

on muscular strength among the players of under-14, under -17 and under-19boys. Similarly, the obtained 

‘F’ ratio value on muscular strength was 29.81for players under the age category girls of U-14, U-17 and 

U-19 and it was higher than the table value of 3.05 for significance at .05 level of confidence for df 2 and 

174. This shows that there is a significant difference on muscular strength among thegirls players of three 

different age categories of under-14, under -17 and under-19.  

          To find out the significant difference among the paired mean differences Scheffe’s test was applied 

and the results are presented in Table 1-D 

TABLE - ID 

 

SCHEFFĔ S TEST FOR THE DIFFERENCE ON MEAN VALUES OF MUSCULAR STRENGTH 

AMONG GENDER (BOYS & GIRLS) DIFFERENT AGE CATEGORIES(U-14, U-17,U-19 

PLAYERS) 

 

Gender                         DIFFERENT AGE CATEGORIES 

    Under-14    Under-17   Under-19   MD   C.I 

 

   Boys 

19.90 25.70  5.8 3.90 

19.90  28.63 8.73 3.90 

 25.70 28.63 2.93 3.90 

 

   Girls 

15.03 17.66  2.63 3.90 

15.03  20.73 5.7 3.90 

 17.66 20.73 3.07 3.90 

                 * Significant at 0.05 level of confidence 

          Table – 1D shows that the mean difference on muscular strength between BU-14 and BU-17, 

BU-14 and BU-19, BU-17 and BU-19 were 5.8, 8.73 and 2.93 respectively. Out of the former two F 

ratios were higher than the confidence interval of 3.90 required for significant at 0.05 level. The 

result indicates that the muscular strength was better for BU-19 and BU-17 as compared to BU-14 

but there was no significant difference between the players BU-19 and BU-17 age category boys. 

           The results of the study also shows that the mean difference on muscular strength between 

GU-14 and GU-17, GU-14 and GU-19, GU-17 and GU-19 were 2.63, 5.7 and 3.07 respectively. Out 

of these the two F ratios were lower than the confidence interval of 3.90 required for significant at 

0.05 level. The result indicates that the muscular strength was better for GU-19 as compared to GU-

17 and GU-14 but there was no significant difference between the players GU-14 and GU-17, GU-17 

and GU-19 age category girls. 
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DISCUSSION OF THE STUDY 

The results of the study showed that the players under boys category were significantly better in 

muscular strength. The result also revealed that the muscular strength was significantly better for BU-19 

and BU-17 as compared to BU- 14 players whereas there was no significant difference between BU-19 

and BU-17 players. Further, GU-19 players haveshowed significantlybetter in muscular strength as 

compared to GU- 17 and GU-14 players whereas there was no significant difference in muscular strength 

between GU- 14 and GU- 19, GU-17 and GU-19 players. There are many studies in support of findings of 

the present study. (Al-Asiri & Shaheen, 2015), have proved the results revealed variable relationships 

among tests significant improvement muscular strength endurance were recorded in girls aged from 11 to 

15 years. Relationships between muscular endurance differed among all age groups. (Nayana Nimkar et 

al., 2020), have examined the study of results indicated significant differences (p value< 0.05) in male 

category across all the age groups. Whereas, in female category there were only 3 significant differences 

(out of 10) found between age 14 – 15, 14 – 13 and 14 – 11. It shows that the muscular strength 

endurance for male students changed significantly across these 5 years as compared to female students, 

which were found to be more consistent. Muscular strength endurance for male students was greater in all 

terms than the female students. (Huang et al., 2010) have found the results of study significantly 

improved muscular endurance, jump and distance run was evident in boys and girls with higher BMIs in 

each age group. Slopes of decline with increasing BMI varied by age group and sex. Relationships 

became parabolic for the three fitness items with age and peaks of the parabola were sharper in adolescent 

boys than girls. Relationships for the sit and reach contrasted with the other tests and differed among age 

groups and between sexes.(Pena Reyes et al., 2003), have conducted study significant improved explosive 

power (standing long jump) and abdominal strength and endurance (timed sit-ups) were better in urban 

than in rural children without and with adjustment for age and body size. Urban-rural differences in 

running speed (dash) and flexibility (sit and reach) varied by age group and sex. The size advantage of 

urban children does not necessarily translate into better levels of performance- and health-related physical 

fitness. 

 

CONCLUSION 

The results of the study showed that the players under boys category were significantly better in 

muscular strength. The result also revealed that the muscular strength was significantly better for BU-19 

and BU-17 as compared to BU- 14 players whereas there was no significant difference between BU-19 

and BU-17 players. Further, GU-19 players have showed significantly better in muscular strength as 

compared to GU- 17 and GU-14 players whereas there was no significant difference in muscular strength 

between GU- 14, and GU- 19, GU-17 and GU-19 players. 
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