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Abstract Norms are essential for accurately assessing physical fitness, especially for early sports talent 
identification and training in childhood. This study addresses the gap in consistent and reliable physical 
fitness norms for secondary school children in North-Eastern India. The aim was to establish 
standardized motor fitness norms for boys aged 13 to 16 years. Using a simple random sampling 
technique, selected were a sample of 200 boys from five schools across North-Eastern India. Data from 
six motor fitness tests (Push-Up, Vertical Jump, Shuttle Run, 800m Run/Walk, 50m Dash, and Medicine 
Ball Put) were collected and converted into T-scores to develop T-scale norms. These norms provide a 
valuable benchmark for evaluating physical fitness levels and can guide the development of targeted 
physical education programs. The research promotes healthier lifestyles and advances sports and 
physical education. 
 
Keywords Norms; Secondary School Children; Motor Fitness; North-East India; Standardization; 
Fitness Test. 

 
1. Introduction 
Physical fitness is critical for sports performance and contributes significantly to a healthy, fulfilling 
life [1,2]. It includes cardiovascular endurance, flexibility, muscular strength, endurance, and body 
composition, essential for overall well-being [3,4]. Motor fitness, a crucial component, involves 
coordination, balance, agility, strength, and speed, vital for everyday activities [5,6]. Researchers, 
healthcare professionals, and policymakers increasingly recognize the importance of motor fitness in 
promoting healthy aging and preventing chronic diseases [7,8]. Evidence links motor fitness to 
improved cardiovascular health, reduced fall risk, and enhanced cognitive function [9,10]. 
 
Norms are vital for accurately assessing and interpreting physical fitness, allowing comparisons of 
individual abilities [11,12]. Given the unique developmental trajectories of individuals, physical 
education programs must consider these differences to effectively cater to group needs [13,14]. This 
study addresses the gap in motor fitness norms for secondary school children in the North-Eastern states 
of India, focusing on boys aged 13 to 16. By establishing specific norms, the study aimed to facilitate 
the assessment of motor fitness levels, providing valuable insights into students' physical abilities and 
areas for improvement. These norms will enhance physical education and sports training programs, 
promoting healthier lifestyles and advancing the field. 
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2. Materials and Methods 
Participants 
A sample of 200 secondary school boys, aged 13 to 16 years, was selected from five schools in the 
North-Eastern states of India. The schools included: 
- KV Lunglei (Mizoram) 
- KV Happy Valley Shillong (Meghalaya) 
- KV Mangaldoi (Assam) 
- KV Tuting (Arunachal Pradesh) 
- KV Gangtok (Sikkim) 
Each school contributed 40 local students, selected through simple random sampling to ensure true 
representativeness. 
 
Study Design and Procedure 
Participants were evaluated using six motor fitness tests: 
- Push-Up (Strength Endurance) 
- Vertical Jump (Leg Power) 
- Shuttle Run (Speed and Agility) 
- 800m Run/Walk (Endurance) 
- 50m Dash (Speed) 
- Medicine Ball Put (Arm Power) 
Tests were conducted under standardized conditions, with instructions provided to participants. 
 
Data Analysis 
Raw scores from the tests were converted into T-scores, allowing comparison across tests and age 
groups. T-scale norms for boys aged 13 to 16 years were developed. 
Percentile norms for each test and age group were calculated and presented in tables (Tables 3 to 8), 
providing benchmarks for motor fitness levels. Raw scores and T-scores are detailed in Table 9. 
 
Statistical Methods 
Descriptive statistics, including means and standard deviations, were calculated for each test (Table 1). 
A correlation matrix was developed to examine relationships between motor fitness components (Table 
2). Statistical analysis was performed using SPSS, ensuring accuracy. 
3. Results 
Table 1 - Means and Standard Deviations of Test Scores 

Sl. No. Test Variables Mean S.D. 
1 Push Up (Strength Endurance) 9.25 6.85 
2 Vertical Jump (Leg Power) 40.85 1.95 
3 Shuttle Run (Speed, Agility) 11.90 0.49 
4 800m Run/Walk (Endurance) 191.71 25.02 
5 50m Dash (Speed) 8.36 0.87 
6 Medicine Ball Put (Arm Power) 6.20 4.35 

 
 
Table 2 - Correlation Matrix among the six variables 

 Push 
Up 

Vertical 
Jump 

Shuttle 
Run 

800m 
Run/Walk 

50m Dash Medicine 
Ball Put 

Push Up 1.00 0.25 0.34 0.04 0.03 0.41 
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Vertical Jump 0.25 1.00 0.17 0.01 0.00 0.24 
Shuttle Run 0.34 0.17 1.00 0.06 0.06 0.57 
800m Run/Walk 0.04 0.01 0.06 1.00 0.02 -0.06 
50m Dash 0.03 0.00 0.06 0.02 1.00 -0.01 
Medicine Ball 
Put 

0.41 0.24 0.57 -0.06 -0.01 1.00 

 
Table 3 – Percentile norms for Push-Up (Age-wise) 

Percentile 13 years 14 years 15 years 16 years 
100 30 33 36 35 
90 25 26 29 29 
80 22 22 24 25 
70 18 19 19 18 
60 12 13 14 14 
50 10 11 10 12 
40 9 10 10 11 
30 8 8 9 9 
20 6 7 7 7 
10 4 3 5 5 

 
Table 4 – Percentile norms for Vertical Jump in cms. (Age-wise) 

Percentile 13 years 14 years 15 years 16 years 
100 64.1 68.5 67.6 70.1 
90 59.0 61.2 62.9 65.2 
80 55.7 55.7 55.8 59.0 
70 49.3 50.8 51.1 53.3 
60 44.4 45.6 47.9 49.2 
50 41.0 42.8 43.5 43.6 
40 36.6 38.1 37.2 40.7 
30 32.9 33.1 31.3 31.2 
20 27.0 24.8 25.0 26.0 
10 22.5 20.4 22.9 23.9 

 
Table 5 – Percentile norms for Shuttle Run (Age-wise) 

Percentile 13 years 14 years 15 years 16 years 
100 9.95 9.80 9.51 9.62 
90 10.70 10.35 10.00 10.27 
80 11.98 11.72 11.53 11.55 
70 12.12 12.25 12.17 12.03 
60 11.33 11.00 10.32 10.07 
50 11.85 11.48 10.97 10.82 
40 12.03 11.99 12.31 11.76 
30 13.78 13.53 13.29 13.15 
20 14.23 14.15 13.99 14.08 
10 16.47 17.08 15.39 14.74 
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Table 6 – Percentile norms for 800m Walk/Run (Age-wise) 
Percentile 13 years 14 years 15 years 16 years 
100 02:55 02:54 02:45 02:50 
90 03:00 02:59 02:58 02:57 
80 03:02 03:05 03:00 03:01 
70 03:09 03:11 03:06 03:07 
60 03:14 03:18 03:10 03:11 
50 03:30 03:25 03:21 03:16 
40 03:46 03:33 03:28 03:31 
30 04:21 04:23 04:26 04:00 
20 04:58 04:51 04:42 04:27 
10 06:15 05:05 05:19 05:22 
 
Table 7 – Percentile norms for 50m Dash (Age-wise) 
Percentile 13 years 14 years 15 years 16 years 
100 6.56 6.33 6.18 6.16 
90 6.89 6.67 6.23 6.39 
80 7.01 6.98 6.59 6.82 
70 7.19 7.15 7.09 6.97 
60 7.32 7.35 7.18 7.01 
50 7.45 7.40 7.29 7.36 
40 7.89 7.77 7.65 7.45 
30 8.12 8.56 7.99 7.94 
20 8.56 8.81 8.43 8.18 
10 9.81 9.23 9.54 9.09 
 
Table 8 – Percentile norms for Medicine Ball Put (Age-wise) 

Percentile 13 years 14 years 15 years 16 years 
100 10.4 12.01 12.5 12.3 
90 10.1 11.2 11.7 11.5 
80 9.1 9.3 10.6 10.1 
70 8.1 7.8 9.1 9.7 
60 7.5 6.9 7.7 8.5 
50 6.1 6.2 6.8 7.0 
40 6.0 6.1 6.5 6.3 
30 5.5 5.9 6.1 6.0 
20 5.1 5.2 5.3 5.7 
10 4.1 5.1 4.8 5.5 

 
Table 9 – T-Scale Norms for all the 6 fitness tests 

T-Score Push 
Up 

Vertical 
Jump 

Shuttle 
Run 

800m 
Run/Walk 

50m 
Dash 

Medicine 
Ball Put 

100 31 and 
above 

70 and 
above 

9.1 and 
below 

02:12 and 
below 

6.1 and 
below 

12.4 and 
above 
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90 29 68 9.4 02:22 6.2 12.0 
80 28 66 9.7 02:32 6.3 11.5 
70 26 62 10 02:42 6.5 11.0 
60 21 54 10.9 03:12 6.9 9.6 
50 16 46 11.8 03:42 7.3 8.2 
40 11 38 12.7 04:12 7.7 6.8 
30 6 30 13.6 04:42 8.1 5.4 
20 3 25 14.1 04:59 8.3 4.7 
10 1 and 

below 
22 and 
below 

14.5 and 
above 

05:12 and 
above 

8.5 and 
above 

4.0 and 
below 

 
4. Discussion 
The study developed norms to measure the motor fitness status of boys aged 13 to 16 years in North-
Eastern states of 
India. The results, presented in percentile ranks, provide valuable benchmarks for coaches and trainers. 
The six motor fitness tests (Push-Up, Vertical Jump, Shuttle Run, 800m Run/Walk, 50m Dash, and 
Medicine Ball Put) showed a general increase in performance with age, consistent across most tests. 
However, variations in vertical jump and push-up performance suggest further investigation is needed. 
 
Analysis and Correlations 
Older students generally performed better, aligning with research indicating that motor skills improve 
with age. The inter-correlation matrix shows low to medium correlations among tests, suggesting they 
measure different motor fitness components. 
 
Limitations and Further Research 
The study's limitations include a relatively small sample size and geographic focus. Future research 
should include larger, more diverse samples and explore factors such as nutrition and socio-economic 
status to better understand motor fitness development. 
 
Practical Applications 
The norms developed provide practical tools for assessing motor fitness levels in secondary school 
boys. Educators and trainers can use these benchmarks to identify improvement areas and make 
physical education programs, promoting better physical fitness and health. 
5. Conclusion 
Motor fitness is crucial for adolescents, influencing their physical development and overall health. This 
study standardized motor fitness tests for boys aged 13 to 16 in North-Eastern India, offering valuable 
percentile norms. These benchmarks help evaluate physical fitness levels and guide physical education 
programs, promoting healthier lifestyles. Future research should consider larger, more diverse samples 
and additional geographical areas to improve generalizability.

 
REFERENCES 
[1] American College of Sports Medicine, "ACSM's guidelines for exercise testing and prescription," 
Lippincott Williams & Wilkins, 11th edition, pp. 10-11, 2018. 
 
[2] Andrews, Barry Craig, "Physical Fitness level of Canadian and South African school boys," 
Dissertation Abstracts International, vol. 36, no. 9, pp. 5912, 1976. 
[3] Arnett, C., "The Purdue Motor Fitness Test Batteries for Senior High School Girls," Research 



 Kaustabhmoni Konwar, Sonu Kumar 
 

Library Progress International| Vol.44 No.3 | Jul-Dec 2024                                                           17234 

Quarterly, vol. 33, pp. 323-328, 1962. 
 
[4] Berger, Richard A., and Robert L. Paradise, "Comparison of Physical Fitness Scores of White and 
Black Seventh Grade Boys of Similar Socio-Economic Level," Research Quarterly, vol. 40, p. 666, 
1969. 
 
[5] Bookwalter, K.W., "Test Manual of Indiana University Motor Fitness Indices for High School and 
College Men," Research Quarterly, vol. 14, pp. 356-365, 1943. 
 
[6] Carpenter, A., "The Measurement of General Motor Capacity and General Motor Ability in the First 
Three Grades," Research Quarterly, vol. 13, pp. 444-465, 1942. 
 
[7] Castro-Piñero, J., et al., "Assessing muscular strength in youth: usefulness of standing long jump as 
a general index of muscular fitness," The Journal of Strength & Conditioning Research, vol. 24, no. 7, 
pp. 1810-1817, 2010. DOI: 10.1519/JSC.0b013e3181ddb03d 
 
[8] Chen, L.J., et al., "Relationships of physical activity with brain function and cognition in older 
adults: a systematic review," Journal of Aging and Physical Activity, vol. 27, no. 6, pp. 940-949, 2019. 
DOI: 10.1038/s41598-022-06725-3 
 
[9] David, B.Jordan, "Longitudinal Analysis of Strength and Motor Development of Boys Age Seven 
Through Twelve Years," Completed Research in Health, Physical Education and Recreation, vol. 9, p. 
96, 1967. 
 
[10] Del, Gab, "Comparison of Physical Fitness Over a Four Years Period at the University of North 
Dakota," Research Quarterly, vol. 10, p. 90, 1968. 
 
[11] Dunnicci, James M., and Shows David A., "A Comparison of the Motor Performance of Black and 
Caucasian Girls Age 6-8," Research Quarterly, vol. 48, no. 4, pp. 682-83, 1977. 
 
[12] Esslinger, E.A., "Perspective on Testing," Journal of Health, Physical Education, and Recreation, 
vol. 31, pp. 36-37, 1960. 
 
[13] Fletcher, G.F., et al., "Promoting physical activity and exercise," JACC, vol. 72(14), pp. 1622-
1639, 2018. DOI: 10.1016/j.jacc.2018.08.2141 
 
[14] Frank Siewert, "A Comparison of Some Components of Physical Fitness and Sports Skills of 9th 
Grade Boys of Rural Urban and Parochial school background," Complete Research in Health, Physical 
Education and Recreation, vol. 5, p. 96, 1963. 
 
[15] Glassow, R. B., Flalverson, L.E., &Rarick, G.L., "Improvement of Motor Development and 
Physical Fitness in Elementary School Children," Research Quarterly, vol. 3, pp. 350-365, 1965. 
 
[16] Haley, Philips Ray, "A Comparative Analysis of Selected Motor Fitness Test Performance of 
Elementary School Boys," Dissertation Abstracts International, vol. 32, no. 9, p. 5018, 1972. 
 
[17] Hart, E.Marcia, and Shay, T.Clayton, "Relationship Between Physical Fitness and Academic 
Success," Research Quarterly, vol. 35, no. 2, 1964. 



 Kaustabhmoni Konwar, Sonu Kumar 
 

Library Progress International| Vol.44 No.3 | Jul-Dec 2024                                                           17235 

 
[18] Hunt, Stanley Jack, "The Relationship Between Height, Weight, Age and the Ability to Perform 
Manitoba’s Physical and Motor Fitness Performance Test for Junior High School Students," 
Dissertation Abstracts International, vol. 35, no. 9, p. 5904, 1975. 
 
[19] Jackson, A.S., "Factor Analysis of Selected Muscular Strength and Motor Performance Tests," 
Research Quarterly, vol. 42, pp. 164-172, 1971. 
 
[20] Jerry, Conard Welch, "A Cross-Sectional Analysis of Agility Performance of Boys and Girls Age 
Five Through Seventeen," Dissertation Abstracts International, vol. 35, p. 878, 1974. 
 
[21] McCloy, C.H., "A factor analysis of tests of endurance," Research Quarterly, vol. 27, p. 213, 1956. 
 
[22] O’Conner, M., & Cureton, T.K, "Motor Fitness Tests for High School Girls," Research Quarterly, 
vol. 16, pp. 302-314, 1945. 
 
[23] Phillips, M., "Study of a Series of Physical Education Test by Factor Analysis," Research 
Quarterly, vol. 20, pp. 60-71, 1949. 
 
[24] Ranganathan, P.P., "Cross-sectional Analysis of Changes in Motor Fitness of Elementary School 
Children," Research Bulletin, LNCPEG, vol. 5, no. 2, 1986. DOI: 10.1186/1479-5868-10-91 
 
[25] Seils, L.G., "The Relationship between Measures of Physical Growth and Gross Motor 
Performance of Primary-Grade School Children," Research Quarterly, vol. 19, pp. 244-260, 1948. 
 
[26] Shore, J.R., "The Construction of Motor Elementary Grades," Dissertation Abstracts International, 
vol. 33, no. 5, p. 2154, 1972. 
 
[27] Singh, G., and Debnath, Kalpana, "Effects of Four Weeks Intensive Training of Motor Abilities of 
Men Gymnasts of National Coaching Camp," Journal of Physical Education, vol. 12, no. 2, p. 16, 1986. 
 
[28] Taylor, E. A. (1941). Achievement Scales in Physical-Education Skills for Children in Grades I, II 
and III. The Elementary School Journal, 41(9), 677–682. http://www.jstor.org/stable/997159 
 
[29] Terwey, Kenneth Lee, "A Comparison of Freshman Sophomore, Junior and Senior Physical 
Education Major on Selected Motor Fitness Parameters," Dissertation Abstract International, vol. 33, 
no. 2, p. 610, 1972. 
 
[30] Uppal, A. K., Roy, P., "Assessment of Motor Fitness Components as Predictors of Soccer Playing 
Ability," SNIPES Journal, vol. 9, no. 3, p. 46, 1986. 
 
[31] Wendler, A.J., "A Critical Analysis of Test Elements Used in Physical Education," Research 
Quarterly, vol. 9, pp. 64-76, 1938. 
 


