
 

A CROSS SECTIONAL ANALYSIS OF SELECTED PHYSICAL FITNESS 
VARIABLES AND POSTURAL DEFORMITIES ACROSS AGE AND 

GENDER OF SCHOOL CHILDREN OF NILGIRI DISTRICT 
 

 

 

A Thesis  

submitted to the University of Calicut through the  

Department of Physical Education  

for the fulfillment of the requirement for the  

DOCTOR OF PHILOSOPHY IN PHYSICAL EDUCATION 

 

 

 

By 

SARIUL VARGHESE  

 

 
 

Research Supervisor 

Dr. K.P. MANOJ 
University Director of Physical Education  

& Former Dean, Faculty of Education  
University of Calicut 

 
 

 

DEPARTMENT OF PHYSICAL EDUCATION  
UNIVERSITY OF CALICUT 

December 2023 



Mr. Sariul Varghese 
Director of Physical Education 
Nilgiri College of Arts & Science Thaloor 
Nilgiris, Tamil Nadu 
 

 
 
 

DECLARATION 

 
 

 I hereby declare that the work presented in the thesis entitled 

“A cross sectional analysis of selected Physical fitness variables and Postural 

deformities across Age and Gender of school children of Nilgiri district” is based 

on the original work done by me under the guidance of  

Dr. K.P. Manoj, University Director of Physical Education, University of Calicut and 

has not been included in any other thesis submitted previously for the award of any 

degree. The contents of the thesis are undergone plagiarism check using iThenticate 

software at C.H.M.K. Library, University of Calicut, and the similarity index found 

within the permissible limit. I also declare that the thesis is free from AI generated 

contents. 

 

 

 Sariul Varghese 

 

 
Place: Dr. K.P. Manoj 
 (Research Supervisor) 
Date:        

 

 

 



 

Dr. K.P. Manoj 
University Director of Physical Education  
& Former Dean, Faculty of Education  
University of Calicut 

 

 

 
CERTIFICATE 

 
 

This is to certify that the thesis entitled “A cross sectional analysis of selected 

Physical fitness variables and Postural deformities across Age and Gender of 

school children of Nilgiri district” submitted to the University of Calicut, in 

fulfillment of the requirements for the award of the degree of Doctor of Philosophy in 

Physical Education is recorded of original research work done by  

Mr. Sariul Varghese., during the period of 2016 – 2023 of his study in the 

Department of Physical Education, University of Calicut, Thenjipalam, under my 

supervision and guidance and the thesis has not been previously submitted elsewhere 

for the award of any Degree/Diploma/Associate ship/Fellowship or any other similar 

title and it represents entirely an independent work on the part of the candidate. 

      
 
 

Signature of the Guide 
Place: 

Date: 
 
  



Curriculum Vitae 
 

SARIUL VARGHESE 
Meacheril House, Konnachal Post 
The Nilgiris - Tamil Nadu - 643239 
Tel.: 0091-04262-267288 
Mob.: 0091-9446182691 
Email: sarilvarghese@gmail.com 

PROFESSIONAL SUMMARY 

 11 Years experience as a Physical Education, Nilgiri College of Arts and Science. 

 2 years experience as a Physical Education Teacher in Secondary & H.S.S & 
Collegiate Level. 

 3 years Specialization in Football 

 2 years Specialization in Volleyball  

 Qualified Football Referee in Malapuram Dt-Kerala/Nilgiri Dt., Tamil Nadu - 
India 

 National seminar and workshop at paper presentation on Health related topic’s in 
varies   universities. 

 Theory classes on Health related topic’s First Aid and Basic Life support  in 
Higher Secondary Level .  

 Experience in Officiating athletics and games in Keralotsav. 

 Experience as an Official/Supporting judge in University Athletic Meets. 

 Involved in Organizing the Cultural Programmers in Calicut University. 

 Active Member in NSS in Organizing Public Welfare Camps in Remote Places. 

 Team worker with good Interpersonal and communication skills. 

 Master in Physical Education from Calicut University in Nov-2010 

 PhD Research Scholar in Factor Structure of Analysis in Calicut University 

 One Month attending the Special Training on physical fitness    in U AE. Dubai. 

PROFESSIONAL EXPERIENCE 

Niligiri college of Arts and Science Thaloor (Affiliated to Bharthiyar University) 

Position Held : Director, Dept. of Physical Education.  

Responsibilities :  Physical Education &Training to the Students upto college 
Level. 

 :  Coaching in Games and Athletic Events, Organizing Sports 
Meets in College Level 

  



 

Calicut University Teacher Education Kaniyampatta Waynad Dist. 

Position Held : Teacher in Physical Education. 

Duration : 1st Jun 2010- Present 

Responsibilities : Physical Education & Training to the Students upto Higher 
Secondary Level. 

 : Coaching in Games and Athletic Events, Organizing Sports 
Meets in School Level 

Govt Higher Secondary School, Erumad, Nilgiris. 

Position Held : Teacher in Physical Education. 

Duration : 1st Jun 2010- Present 

Responsibilities  : Physical Education &Training to the Students upto Higher 
Secondary Level. 

 : Coaching in Games and Athletic Events, Organizing Sports 
Meets in School Level. 

Sullam Mussalam Teacher Education (Affiliated to University of Calicut) 
Areekode Malapuram Dist. 

Position Held : Teacher in Physical Education. 

Duration :  1st May 2010 – 31 May 2010 

Responsibilities : Physical Education &Training to the Teacher Education 
Students (B.Ed) 

Govt Model Higher Secondary School, Cheeral, Wayanad. 

Position Held :  Teacher in Physical Education. 

Duration :  1st Jun 2008- 30th Aug 2008. 

Responsibilities : Physical Education &Training to the Students upto Higher 
Secondary Level. 

 : Coaching in Games and Athletic Events, Organizing Sports 
Meets in School Level 

Sacred Heart Marticulation English Medium Higher Secondary School 
Kayyunni. Nilgiris. 

Position Held : Teacher in Physical Education. 

Duration : 1st Jun 2007- 30th May 2008. 

Responsibilities  : Physical Education &Training to the Students upto Higher 
Secondary Level. 

 : Coaching in Games and Athletic Events. 

 : Organizing Sports Meets in School Level. 

 



ACADEMIC QUALIFICATION  

 PhD. Research Scholar in Physical Education on Factor Structure of Analysis in 
University of Calicut - 2023. 

 M.Phil – Master of Philosophy in Physical Education from University of Calicut 
– June 2012. 

 M.P.Ed – Master in Physical Education completed from University of Calicut in 
June 2010.60% 

 B.P.E (Bachelor of Physical Education from University of Calicut (August 2007 
with52%. 

 Higher Secondary Course Certificate from Government of Tamil Nadu (March 
2004) with 58 %. 

 Secondary School Leaving Certificate from Government of Tamil Nadu (March 
2002) with 51%. 

COMPUTER KNOWLEDGE 

 Proficient in Microsoft Windows Operating System 

 Microsoft Office Tools-MS-Word, Excel & Power Point, 

 Internet & Email & Computer Hardware. 

SKILL SET  

Games : Football, Hockey, Volleyball, Cricket, Badminton, Kho-
Koh, Kabaddi, Softball, Basketball, Handball. 

Athletics : Track and field Events. 

Martial Arts :  Karate (Black Belt), Yoga, Wrestling, Gymnastics. 

Physical Status :          Height 174/cm Weight 72 kg.   

SPORTS ACHIEVEMENTS 

 CFFA Football Academy Technical Coordinator Dubai.2021-23. 

 Participated in District Level Republic Day sports Football –Winner in 1999-2000 

 Participated in Zonal Level Republic Day sports Football –Winner in 2000-01 

 Participated in District  Level –Bharathiiar Day Games-Football Tournament 
(Winner)-2000-01 at Ooty-Nilgiris-TN 

 Participated in State Level–Bharathiiar Day Games-Football Tournament (Runner 
Up)2000-01 at Erode-TN. 

 Participated in District Level –Bharathiiar Day Games-Football Tournament 
(Runner Up)2003-04 at Devershola-Nilgiris-TN 

 Participated in Calicut University Inter-Collegiate Football Tournament held in 
the year 2004,2005 and 2006 

 Participated in Calicut University Inter-Collegiate Volleyball Tournament held in 
the year 2009 and 2010. 



 

 Participated  in Calicut University Inter-Collegiate Cross Country Championship 
(Third Place) in 2005 at WMO Arts & Science College Muttil-Wayanad. 

 Participated and won prizes in Athletics like 800 meters Running,4x100 Relay in 
School Level and Collegiate Level 

 Karate Black Belt from Alan Thilak Karate School International-Chennai. 

 Passed Foot Referee Test Conducted By Kerala FootBall Federation (KFA) 
Malapuram Dt– Jan 2009 

TRAINING PROGRAMMES ATTENDED 

 Disaster Risk Management certificate course passed  in Nilgiris Dist Teacher 
Association. .       

 Attending on  National seminar and workshop at paper presentation on Health 
related topic’s 

 School Adolescence Training Programmer ( SATP)  Organized by DIET Kotagiri 
Nilgiris. 

 Physical Education Teacher In-services Course Organized by DIET Sultan 
Bathery. 

 Yoga Training Organized by DIET Sultan Bathery. 

 Yoga Therapy Theoretical approach certificate course passed  on University of 
Calicut.. 

 First Aid and Basic Life support certificate course passed on MIMS Hospital 
Calicut 

 Officiating in football tournaments in panchayath Sports Fests in Tamil Nadu. 

SPECIAL PROGRAMME’S CONDUCTED 

 Organized UGC Aided National Seminar – on Health Fitness Well Being in 
Physical Education at Calicut University – March 2009 

 Organized Workshop on First Aid & Basic Life Support in Association with 
MIMS – Hospital Calicut  and Calicut University Physical Edn Dept – Dec 2009 

 Organized All India University Women Cricket Tournament at Kerala Varma 
College Trichur –March 2009 

 Conducted Seminars on Various Topics in PE at SNDP Higher Secondary School 
related to Research Proposal – Oct 2009 

 Organized Special Football Coaching Camp for the Students of Govt Higher 
Secondary School Erumad – Jun 2010 

 Conducted Training Programme in Yoga Therapy for Students of Sacred Heart 
Higher Secondary School Kayyuni – July 2010 

 Organized Sevens Foot Ball Tournament related to Onam Celebration in 
association with Kanishka Sports Club Panamchira –Erumad  - Aug 2010 



CULTURAL  ACHIEVEMENTS 

 Got prizes in Cultural Events like Light music, Recitation and Orchestra in School 
and College Levels. 

 Proficient in Musical Instrument-Tabala. And worked as Office Bearer of Social 
Clubs. 

 Active Member of Music Troops. 

 Actively involved as an Announcer in Calicut University Interzone Arts Festivals 
and Sports Meets in 2005, 2006 & 2007. 

PERSONAL DETAILS  

Date of Birth  : 12th May 1986 

Age : 36 Years. 

Nationality : Indian 

Gender : Male 

Religion  : Christian-Jacobite 

Marital Status  : Single 

Languages known    

Speak : English, Malayalam, Tamil  

Write : English, Malayalam, Tamil. 

Driving License : Indian (4 & 2 Wheeler) –TN43Z20080000465 

Passport No : Z 1739531(Chennai) 

Surname : Varghese Sariul 

Date of Issue : 16/01/2008 

Date of expiry : 15/01/2018   

Permanent Address : Meacheril House, 
  Konnachal P O, 
  The Nilgiris Dt., Tamil Nadu 
  PIN 643239 
  Phone :+91-4262-267288 
  Mob: +91-944618269  
 

DECLARATION 
 

I hereby declare that the information furnished above is true to the best of my 
knowledge. 
  
 
Place :  Erumad, (Sariul Varghese) 
Date  : 25-11-2023. 



 

 

Acknowledgement 

 

 Its my passion for sports and games that led me to do a course in Physical 

Education and the endorsement was my pursuing a PG Programme in Physical 

Education which is now materialized.  I did not stop this since I wanted to study the 

problems and perils related to physical fitness among the youngsters of our country. The 

result was my decision to do a micro-level research in physical fitness programme.  

 In this unique venture I am deeply indebted to several good souls and institutions 

who have encouraged inspired and guided me all through this journey.  

 At the very out set I bow before the God Almighty who has showered his choicest 

blessings on completing this work. I cannot go further without acknowledging the great 

services, help and guidance of my respected supervisor Dr. K.P. Manoj, who has been 

instrumental in completing my research work. Without the incessant care and support 

of this scholar, I would not have been able to do justice to the micro level research work. 

I acknowledge his valuable guidance and support.  

 The faculty members of the Department of Physical Education were all kind and 

considerate enough to lead me and advise me, through the different phases of my study.  

 All through my life I was abundantly blessed by my father, (Late) Sri. M.K. 

Varghese, Rtd. Headmaster, and my mother Ms. Mary Varghese, my brother Sabu 

Varghese, and sister Ambili Varghese and brother in law Biju T.S. who were always 

pouring their guidance and blessings.  

 Lastly, but not least, I thankfully acknowledge the pains and sacrifice of my life 

partner Ms. Jincy Saril who has undertaken to run the family as a dedicated homemaker, 

when I was busily engaged in the work related to my research.  



 Before concluding, I have to acknowledge the loving care and encouragement 

given to me by Sri. Rashi Gazali, the Secretary and Managing Director of Nilgiri College 

of Arts and Science, Prof. T. Mohanbabu, Academic Dean, Nilgiri College of Arts and 

Science who has abundantly helped me in pursuing this research work. It was their 

motivation that became a force for me. 

 I conclude these words by saying that God has always poured his kindness and 

love on me and pray for more blessings from the Almighty.  

 Before concluding let me thankfully acknowledge the service extended to me by 

Ms. Indira G., Sports Officer of the government of Tamilnadu. 

 

Sariul Varghese  

 

 

  



 

 
 
 
 
 

Contents 
 
 

List of Tables 

List of Figures  

Chapter Title Page No. 

I Introduction 1 – 27  

II Review of Related Literature 28 – 37  

III Methodology 38 – 62  

IV Analysis and Interpretations 63 – 230  

V Summary and Conclusions  231 – 243  

VI Recommendations 244 – 245  

 Bibliography i – v  

 Appendices  i – xxxix 

 
 
  



 

List of Tables  

 

Table Title 
Page 
No. 

1 Postural deformities selected for the study 19 

2 Physical fitness variables selected for the study 19 

3 The details of subjects selected for the study 38 

4 Postural deformities variables selected for the study along with the 
tests and criterion measures 39 

5 Physical fitness variables selected for the study along with the tests 
and criterion measures 40 

6 Physical fitness variables selected for the study 46 

7 Coefficient of correlation done on the test-retest method to 
ascertain the competency of the tester 58 

8 Descriptive Analysis done on Physical fitness variables of Under 
14 Year boys of Nilgiri District 64 

9 Descriptive Analysis done on Physical fitness variables of Under 
14 Year girls of Nilgiri District 65 

10 Descriptive Analysis done on Physical fitness variables of Under 
15Year boys of Nilgiri District 66 

11 Descriptive Analysis done on Physical fitness variables of Under 
15Year girls of Nilgiri District 67 

12 Descriptive Analysis done on Physical fitness variables of Under 
16Year boys of Nilgiri District 68 

13 Descriptive Analysis done on Physical fitness variables of Under 
16Year girls of Nilgiri District 69 

14 Descriptive Analysis done on Physical fitness variables of Under 
17Year boys of Nilgiri District 70 

15 Descriptive Analysis done on Physical Fitness variables of Under 
17Year girls of Nilgiri District 71 

16 Descriptive Analysis done on Physical fitness variables of boys 
irrespective of age of Nilgiri District 72 



 

Table Title 
Page 
No. 

17 Descriptive Analysis done on Physical fitness variables of girls 
irrespective of age of Nilgiri District 73 

18 Independent sample t-test done on Physical fitness variables 
among boys and girls of Nilgiri district irrespective of age and type 
of school 74 

19 Two-way Analysis of variance done on Speed among different age 
groups and type of school irrespective of gender  96 

20 Tukey HSD Post-hoc test done on Speed among different age 
groups irrespective of gender and type of school 97 

21 Tukey HSD Post-hoc test done on Speed among different types of 
schools irrespective of age and gender  98 

22 Two-way Analysis of variance done on Agility among different 
types of school irrespective of age and gender  99 

23 Tukey HSD Post-hoc test done on Agility among different age 
groups irrespective of gender and type of school 100 

24 Two-way Analysis of variance done on Static balance among 
different age groups and type of school irrespective of gender  102 

25 Tukey HSD post-hoc test done on Static balance among different 
age groups irrespective of gender and type of school 103 

26 Tukey HSD post-hoc test done on Static balance among different 
types of schools irrespective of age and gender 104 

27 Two-way Analysis of variance done on Dynamic balance among 
different age groups irrespective of gender and type of school 105 

28 Tukey HSD Post-hoc test done on Dynamic balance among 
different age groups irrespective of gender and type of school 106 

29 Tukey HSD Post-hoc test done on Dynamic balance among 
different types of schools irrespective of age and gender  108 

30 Two-way Analysis of variance done on Movement time among 
different age groups irrespective of gender and type of school 109 

31 Tukey HSD Post-hoc test done on Movement time among different 
age groups irrespective of gender and type of school 110 

32 Tukey HSD Post-hoc test done on Movement time among different 
types of schools irrespective of age and gender  111 



Table Title 
Page 
No. 

33 Two-way Analysis of variance done on Flexibility among different 
age groups and type of school irrespective of gender  113 

34 Tukey HSD Post-hoc test done on Flexibility among different age 
groups irrespective of gender and type of school 114 

35 Tukey HSD Post-hoc test done on Flexibility among different 
types of schools irrespective of age and gender  115 

36 Two-way Analysis of variance done on Ankle flexibility among 
different age groups and type of school irrespective of gender  116 

37 Tukey HSD Post-hoc test done on Ankle flexibility among 
different age groups irrespective of gender and type of school 117 

38 Tukey HSD Post-hoc test done on Ankle flexibility among 
different types of schools irrespective of age and gender  118 

39 Two-way Analysis of variance done on Abdominal strength 
among different age groups and type of school irrespective of 
gender  120 

40 Tukey HSD Post-hoc test done on Abdominal strength among 
different age groups irrespective of gender and type of school 121 

41 Tukey HSD Post-hoc test done on Abdominal strength among 
different types of schools irrespective of age and gender  122 

42 Two-way Analysis of variance done on Coordination among 
different age groups and type of school irrespective of gender  123 

43 Tukey HSD Post-hoc test done on Coordination among different 
age groups irrespective of gender and type of school 124 

44 Tukey HSD Post-hoc test done on Coordination among different 
types of schools irrespective of age and gender  125 

45 Two-way Analysis of variance done on Endurance among 
different age groups and type of school irrespective of gender  127 

46 Tukey HSD Post-hoc test done on Endurance among different age 
groups irrespective of gender and type of school 128 

47 Two-way Analysis of variance done on Explosive power 1 among 
different age groups and type of schools irrespective of gender  129 

48 Tukey HSD Post-hoc test done on Explosive power 1 among 
different age groups irrespective of gender and type of schools 130 



 

Table Title 
Page 
No. 

49 Tukey HSD Post-hoc test done on Explosive power 1 among 
different types of schools irrespective of age and gender  131 

50 Two-way Analysis of variance done on Explosive power 2 among 
different age groups and type of school irrespective of gender  133 

51 Tukey HSD Post-hoc test done on Explosive power 2 among 
different age groups irrespective of gender and type of school 134 

52 Tukey HSD Post-hoc test done on Explosive power 2 among 
different types of schools irrespective of age and gender  135 

53 Two-way Analysis of variance done on Reaction time among 
different age groups and type of school irrespective of gender  136 

54 Tukey HSD Post-hoc test done on Reaction time among different 
age groups irrespective of gender and type of school 137 

55 Tukey HSD Post-hoc test done on Reaction time among different 
types of school irrespective of age and gender  138 

56 Chi square analysis done on Scoliosis among different age groups 
irrespective of gender and type of school 140 

57 Chi square analysis done on Kyphosis among different age groups 
irrespective of gender and type of school 141 

58 Chi square analysis done on Lordosis among different age groups 
irrespective of gender and type of school 142 

59 Chi square analysis done on Round shoulder among different age 
groups irrespective of gender and type of school 143 

60 Chi square analysis done on Bow leg among different age groups 
irrespective of gender and type of school 144 

61 Chi square analysis done on Knock knee among different age 
groups irrespective of gender and type of school 145 

62 Chi square analysis done on Claw foot among different age groups 
irrespective of gender and type of school 146 

63 Chi square analysis done on Flat foot among different age groups 
irrespective of gender and type of school 147 

64 Chi square analysis done on Scoliosis among different gender 
groups irrespective of age and type of school 148 

65 Chi square analysis done on Kyphosis among different gender 
groups irrespective of age and type of school 149 



Table Title 
Page 
No. 

66 Chi square analysis done on Lordosis among different gender 
groups irrespective of age and type of school 150 

67 Chi square analysis done on Round shoulder among different 
gender groups irrespective of age and type of school 151 

68 Chi square analysis done on Bow leg among different gender 
groups irrespective of age and type of school 152 

69 Chi square analysis done on Knock knee among different gender 
groups irrespective of age and type of school 153 

70 Chi square analysis done on Claw foot among different gender 
groups irrespective of age and type of school 154 

71 Chi square analysis done on Flat foot among different gender 
groups irrespective of age and type of school 155 

72 Chi square analysis done on Scoliosis among different types of 
schools irrespective of age and gender 156 

73 Chi square analysis done on Kyphosis among different types of 
schools irrespective of age and gender 157 

74 Chi square analysis done on Lordosis among different types of 
schools irrespective of age and gender 158 

75 Chi square analysis done on Round shoulder among different types 
of schools irrespective of age and gender 159 

76 Chi square analysis done on Bow leg among different types of 
schools irrespective of age and gender 160 

77 Chi square analysis done on Knock knee among different types of 
schools irrespective of age and gender 161 

78 Chi square analysis done on Claw foot among different types of 
schools irrespective of age and gender 162 

79 Chi square analysis done on Flat foot among different types of 
schools irrespective of age and gender 163 

80 Principal component analysis done on Physical fitness variables of 
Under 14 year boys (Unrotated factor loadings) 165 

81 Principal component analysis done on Physical fitness variables of 
Under 14 year boys (Rotated factor loadings) 166 

82 Factor one on Physical fitness variables of Under 14 year boys 
after rotated factor loadings (Varimax solution) 166 



 

Table Title 
Page 
No. 

83 Factor two on Physical fitness variables of Under 14 year boys 
after rotated factor loadings (Varimax solution) 167 

84 Principal component analysis done on Physical fitness variables of 
Under 14 year girls (Unrotated factor loadings) 168 

85 Principal component analysis done on Physical fitness variables of 
Under 14 year girls (Rotated factor loadings) 169 

86 Factor one on Physical fitness variables of Under 14 year girls after 
rotated factor loadings (Varimax solution) 170 

87 Factor two on Physical fitness variables of Under 14 year girls 
after rotated factor loadings (Varimax solution) 171 

88 Factor three on Physical fitness variables of Under 14 year girls 
after rotated factor loadings (Varimax solution) 171 

89 Principal component analysis done on Physical fitness variables of 
Under 15 year boys (Unrotated factor loadings) 172 

90 Principal component analysis done on Physical fitness variables of 
Under 15 year boys (Rotated factor loadings) 173 

91 Factor one on Physical fitness variables of Under 15 year boys 
after rotated factor loadings (Varimax solution) 174 

92 Factor Two on Physical fitness variables of Under 15 year boys 
after rotated factor loadings (Varimax solution) 174 

93 Principal component analysis done on Physical fitness variables of 
Under 15 year girls (Unrotated factor loadings) 175 

94 Principal component analysis done on Physical fitness variables of 
Under 15 year girls (Rotated factor loadings) 176 

95 Factor one on Physical fitness variables of Under 15 year girls after 
rotated factor loadings (Varimax solution) 177 

96 Factor Two on Physical fitness variables of Under 15 year girls 
after rotated factor loadings (Varimax solution) 177 

97 Principal component analysis done on Physical fitness variables of 
Under 16 year boys (Unrotated factor loadings) 178 

98 Principal component analysis done on Physical fitness variables of 
Under 16 year boys (Rotated factor loadings) 179 

99 Factor one on Physical fitness variables of Under 16 year boys 
after rotated factor loadings (Varimax solution) 180 



Table Title 
Page 
No. 

100 Factor two on Physical fitness variables of Under 16 year boys 
after rotated factor loadings (Varimax solution) 180 

101 Principal component analysis done on Physical fitness variables of 
Under 16 year girls (Unrotated factor loadings) 181 

102 Principal component analysis done on Physical fitness variables of 
Under 16 year girls (Rotated factor loadings) 182 

103 Factor one on Physical fitness variables of Under 16 year girls after 
rotated factor loadings (Varimax solution) 183 

104 Factor two on Physical fitness variables of Under 16 year girls 
after rotated factor loadings (Varimax solution) 183 

105 Principal component analysis done on Physical fitness variables of 
Under 17 year boys (Unrotated factor loadings) 184 

106 Principal component analysis done on Physical fitness variables of 
Under 17 year boys (Rotated factor loadings) 185 

107 Factor one on Physical fitness variables of Under 17 year boys 
after rotated factor loadings (Varimax solution) 186 

108 Factor two on Physical fitness variables of Under 17 year boys 
after rotated factor loadings (Varimax solution) 186 

109 Factor three on Physical fitness variables of Under 17 year boys 
after rotated factor loadings (Varimax solution) 187 

110 Principal component analysis done on Physical fitness variables of 
Under 17 year girls (Unrotated factor loadings) 188 

111 Principal component analysis done on Physical fitness variables of 
Under 17 year girls (Rotated factor loadings) 189 

112 Factor one on Physical fitness variables of Under 17 year girls after 
rotated factor loadings (Varimax solution) 190 

113 Factor two on Physical fitness variables of Under 17 year girls 
after rotated factor loadings (Varimax solution) 190 

114 Principal component analysis done on Physical fitness variables of 
boys irrespective of age (Unrotated factor loadings) 191 

115 Principal component analysis done on Physical fitness variables of 
boys irrespective of age (Rotated factor loadings) 192 

116 Factor one on Physical fitness variables of boys irrespective of age 
after rotated factor loadings (Varimax solution) 193 



 

Table Title 
Page 
No. 

117 Factor two on Physical fitness variables of boys irrespective of age 
after rotated factor loadings (Varimax solution) 193 

118 Factor three on Physical fitness variables of boys irrespective of 
age after rotated factor loadings (Varimax solution) 194 

119 Principal component analysis done on Physical fitness variables of 
girls irrespective of age (Unrotated factor loadings) 195 

120 Principal component analysis done on Physical fitness variables of 
girls irrespective of age (Rotated factor loadings) 196 

121 Factor one on Physical fitness variables of girls irrespective of age 
after rotated factor loadings (Varimax solution) 196 

122 Factor two on Physical fitness variables of girls irrespective of age 
after rotated factor loadings (Varimax solution) 197 

123 Factor three on Physical fitness variables of girls irrespective of 
age after rotated factor loadings (Varimax solution) 197 

124 Percentile norms constructed on prominent items of Physical 
fitness of Under 14 year boys irrespective of the type of school  199 

125 Percentile norms constructed on prominent items of Physical 
fitness of Under 14 year  girls irrespective of the type of school  202 

126 Percentile norms constructed on prominent items of Physical 
fitness of Under 15 year boys irrespective of the type of school  204 

127 Percentile norms constructed on prominent items of Physical 
fitness of Under 15 year girls  irrespective of the type of school  208 

128 Percentile norms constructed on prominent items of Physical 
fitness of  Under 16 year boys irrespective of the type of school  211 

129 Percentile norms constructed on prominent items of Physical 
fitness of Under 16 year girls irrespective of the type of school  214 

130 Percentile norms constructed on prominent items of Physical 
fitness of Under 17 year boys irrespective of the type of school  217 

131 Percentile norms constructed on prominent items of  Physical 
fitness of Under 17 year girls irrespective of the type of school 220 

 

 
 



 

List of Tables  

 

Figure Title 
Page 
No. 

1 The gender and age wise number of subjects selected for the study 39 

2 Floor pattern for Modified bass test 49 

3 Figure of eight Duck test for Coordination 54 

4 Graphical representation of means on Speed, Agility and Static 
balance among boys and girls irrespective of age and type of 
school 77 

5 Graphical representation of means on Dynamic balance, 
Movement time and Flexibility among boys and girls irrespective 
of age and type of school 77 

6 Graphical representation of means on Ankle flexibility, 
Abdominal strength and Endurance among boys and girls 
irrespective of age and type of school 78 

7 Graphical representation of means on Explosive power 1, 
Explosive 2 and Reaction time among boys and girls irrespective 
of age and type of school 78 

8 Pie chart showing the percentage of Scoliosis among Under 14 
year boys and Under 14 years girls irrespective of the type of 
school 79 

9 Pie chart showing the percentage of Scoliosis among Under 15-
year boys and Under 15 years girls irrespective of the type of 
school 80 

10 Pie chart showing the percentage of Scoliosis among Under 16 
year boys and Under 16 years girls irrespective of the type of 
school 80 

11 Pie chart showing the percentage of Scoliosis among Under 17 
year boys and Under 17 years girls irrespective of the type of 
school 81 

12 Pie chart showing the percentage of Kyphosis among Under 14 
year boys and Under 14 years girls irrespective of the type of 
school 81 



 

Figure Title 
Page 
No. 

13 Pie chart showing the percentage of Kyphosis among Under 15 
year boys and Under 15 years girls irrespective of the type of 
school 82 

14 Pie chart showing the percentage of Kyphosis among Under 16 
year boys and Under 16 years girls irrespective of the type of 
school 82 

15 Pie chart showing the percentage of Kyphosis among Under 17 
year boys and Under 17 years girls irrespective of the type of 
school 83 

16 Pie chart showing the percentage of Lordosis among Under 14 
year boys and Under 14 years girls irrespective of the type of 
school 83 

17 Pie chart showing the percentage of Lordosis among Under 15 
year boys and Under 15 years girls irrespective of the type of 
school 84 

18 Pie chart showing the percentage of Lordosis among Under 16 
year boys and Under 16 years girls irrespective of the type of 
school 84 

19 Pie chart showing the percentage of Lordosis among Under 17 
year boys and Under 17 years girls irrespective of the type of 
school 85 

20 Pie chart showing the percentage of Round shoulder among Under 
14 year boys and Under 14 years girls irrespective of the type of 
school 85 

21 Pie chart showing the percentage of Round shoulder among Under 
15 year boys and Under 15 years girls irrespective of the type of 
school 86 

22 Pie chart showing the percentage of Round shoulder among Under 
16 year boys and Under 16 years girls irrespective of the type of 
school 86 

23 Pie chart showing the percentage of Round shoulder among Under 
17 year boys and Under 17 years girls irrespective of the type of 
school 87 

24 Pie chart showing the percentage of Bow Leg among Under 14 
year boys and Under 14 years girls irrespective of the type of 
school 87 



Figure Title 
Page 
No. 

25 Pie chart showing the percentage of Bow Leg among Under 15 
year boys and Under 15 years girls irrespective of the type of 
school 88 

26 Pie chart showing the percentage of Bow Leg among Under 16 
year boys and Under 16 years girls irrespective of the type of 
school 88 

27 Pie chart showing the percentage of Bow Leg among Under 17 
year boys and Under 17 years girls irrespective of the type of 
school 89 

28 Pie chart showing the percentage of Knock knee among Under 14 
year boys and Under 14 years girls irrespective of the type of 
school 89 

29 Pie chart showing the percentage of Knock knee among Under 15 
year boys and Under 15 years girls irrespective of the type of 
school 90 

30 Pie chart showing the percentage of Knock knee among Under 16 
year boys and Under 16 years girls irrespective of the type of 
school 90 

31 Pie chart showing the percentage of Knock knee among Under 17 
year boys and Under 17 years girls irrespective of the type of 
school 91 

32 Pie chart showing the percentage of Claw foot among Under 14 
year boys and Under 14 years girls irrespective of the type of 
school 91 

33 Pie chart showing the percentage of Claw foot among Under 15 
year boys and Under 15 years girls irrespective of the type of 
school 92 

34 Pie chart showing the percentage of Claw foot among Under 16 
year boys and Under 16 years girls irrespective of the type of 
school 92 

35 Pie chart showing the percentage of Claw foot among Under 17 
year boys and Under 17 years girls irrespective of the type of 
school 93 

36 Pie chart showing the percentage of Flat foot among Under 14 
year boys and Under 14 years girls irrespective of the type of 
school 93 



 

Figure Title 
Page 
No. 

37 Pie chart showing the percentage of Flat foot among Under 15 
year boys and Under 15 years girls irrespective of the type of 
school 94 

38 Pie chart showing the percentage of Flat foot among Under 16 
year boys and Under 16 years girls irrespective of the type of 
school 94 

39 Pie chart showing the percentage of Flat foot among Under 17 
year boys and Under 17 years girls irrespective of the type of 
school 94 

40 Graphical representation of means on Speed among different age 
groups irrespective of gender and type of school 99 

41 Graphical representation of means on Agility among different 
types of school irrespective of age and gender 101 

42 Graphical representation of means on Static balance among 
different types of school irrespective of age and gender 105 

43 Graphical representation of means on Dynamic balance among 
different types of school irrespective of age and gender 109 

44 Graphical representation of means on Movement time among 
different types of school irrespective of age and gender 112 

45 Graphical representation of means on Flexibility among different 
types of school irrespective of age and gender 116 

46 Graphical representation of means on Ankle flexibility among 
different types of school irrespective of age and gender 119 

47 Graphical representation of means on Abdominal strength among 
different types of school irrespective of age and gender 123 

48 Graphical representation of means on Coordination among 
different types of school irrespective of age and gender 126 

49 Graphical representation of means on Endurance among different 
types of school irrespective of age and gender 131 

50 Graphical representation of means on Explosive power 1 among 
different types of school irrespective of age and gender 132 

51 Graphical representation of means on Explosive power 2 among 
different types of school irrespective of age and gender 136 

52 Graphical representation of means on Reaction time among 
different types of school irrespective of age and gender 139 



Figure Title 
Page 
No. 

53 The graphical representation on the count of Scoliosis among 
different age groups 140 

54 The graphical representation on the count of Kyphosis among 
different age groups 141 

55 The graphical representation on the count of Lordosis among 
different age groups 142 

56 The graphical representation on the count of Round shoulder 
among different age groups 143 

57 The graphical representation on the count of Bow leg among 
different age groups 144 

58 The graphical representation on the count of Bow leg among 
different age groups 145 

59 The graphical representation on the count of Claw foot among 
different age groups 146 

60 The graphical representation on the count of Flat foot among 
different age groups 147 

61 The graphical representation on the count of Scoliosis among 
different gender groups 148 

62 The graphical representation on the count of Kyphosis among 
different gender groups 149 

63 The graphical representation on the count of Lordosis among 
different gender groups 150 

64 The graphical representation on the count of Round shoulder 
among different gender groups 151 

65 The graphical representation on the count of Bow leg among 
different gender groups 152 

66 The graphical representation on the count of Knock knee among 
different gender groups 153 

67 The graphical representation on the count of Claw foot among 
different gender groups 154 

68 The graphical representation on the count of Flat foot among 
different gender groups 155 

69 The graphical representation on the count of Scoliosis among 
different types of schools 156 



 

Figure Title 
Page 
No. 

70 The graphical representation on the count of Kyphosis among 
different types of schools 157 

71 The graphical representation on the count of Lordosis among 
different types of schools 158 

72 The graphical representation on the count of Round shoulder 
among different types of schools 159 

73 The graphical representation on the count of Bow leg among 
different types of schools 160 

74 The graphical representation on the count of Knock knee among 
different types of schools 161 

75 The graphical representation on the count of Claw foot among 
different types of schools 162 

76 The graphical representation on the count of Flat foot among 
different types of schools 163 

 
 

 

  



A CROSS SECTIONAL ANALYSIS OF SELECTED PHYSICAL 

FITNESS VARIABLES AND POSTURAL DEFORMITIES  

ACROSS AGE AND GENDER OF SCHOOL  

CHILDREN OF NILIGIRI DISTRICT 
 

ABSTRACT  

 The purpose of study was to analyze selected Physical fitness variables in 

relation to Postural deformities of boys and girls of high schools and higher secondary 

schools of Nilgiri district. The sub problem of the study was to construct norms on 

selected Physical fitness variables for boys and girls of high schools and higher 

secondary schools of Nilgiri district.  

 The subjects were 1200 boys and 1200 girls of High schools and Higher 

secondary schools of Government, Aided and Private schools of Nilgiri district and 

were categorized as boys and girls Under 14 years (300 + 300), Under 15 years (300 + 

300), Under 16 years (300 + 300) and Under 17 years (300 + 300).  The selected 

Postural deformities were Scoliosis, Kyphosis, Lordosis, Round shoulder, Bow leg, 

Knock knees ( all tested using the New York state posture test), Claw foot,   Flat foot 

(all tested using the Foot print test).  The selected Physical fitness variables and the 

tests used were (1) Speed (50 mts. Dash ( flying start) (2) Agility (4 x 10 mts Shuttle 

run), (3) Static balance (Stork stand test), (4) Dynamic balance (Johnson’s modified 

bass test),   (5) Movement time (Nelson’s hand & arm reaction test), (6) Flexibility 

(trunk & back – Sit and reach test), (7) Ankle flexibility (Goniometer), (8) Abdominal 

strength (Sit-ups in one minute), (9) Coordination (8 figure duck test), (10) Endurance 

(Cooper’s 8- minute run) , (11) Explosive power 1 (Vertical jump test) (12) Explosive 

power 2 (Standing broad jump) and (13) Reaction time (Nelson’s hand reaction test) 

 Various descriptive profiling, t-ratio, two way ANOVA, Chi square and  

Factor analysis (principal component analysis) were done. Percentile norms were  

constructed on those prominent Physical fitness variables extracted after Factor 

analysis ( only on those items with loading greater than or equal to 0.80 of varimax 

solution ) on the eight groups of age and gender irrespective of the type of school. The 

level of significance was set at 0.05. Boys were found to  have better Speed, Agility, 

Static balance, Dynamic balance, Movement time, Flexibility, Abdominal strength, 

Endurance, Explosive power 1, Explosive power 2 and Reaction time than girls 

irrespective of the age and type of school.  Girls are having better Ankle flexibility 

than boys irrespective of the age and type of school.  While no difference was found 

among boys and girls on Coordination irrespective of the age and type of school.  

Besides, significant difference were found among different age groups, different  type 

of school groups on various selected Physical fitness variables selected for this study.  

No association was found between the selected eight Postural deformities such and 

the four age groups such as Under 14 years, Under 15 years, Under 16 years and 

Under 17 years irrespective of the Gender and type of school,  between boys and girls 

irrespective of the Age and type of school.  No association was found between six of 

the selected eight Postural deformities such as Scoliosis, Kyphosis, Bow leg, Knock 

Knees, Claw foot and Flat foot  and the three types of school, while association was 

found between two Postural deformities such as Lordosis and Round shoulder and the 

three types of school irrespective of the Age and Gender.  Factor analysis of  Under 



14 year boys extracted the Abstro-Flexibility factor having seven Physical fitness 

variables accounting for 45.043% and the Reaction time factor having six Physical 

fitness variables accounting for 36.899% of the total common variance. For  Under 14 

year girls, the Balanco-Power factor having eleven Physical fitness variables 

accounting for 66.274%, the Coordination factor having a single  Physical fitness 

variable accounting for 11.63% and the  Speed factor having  a single  Physical fitness 

variable Speed accounting for 8.862%  of the total common variance were extracted. 

For  Under 15 year boys, the Agile factor having nine Physical fitness variables 

accounting for 50.01% and the Endurance factor having four Physical fitness 

variables accounting for 33.637% of the total common variance were extracted. For 

Under 15 year girls, the Movement-Abstro factor having eleven Physical fitness 

variables accounting for 66.274% and the  Static balance factor having a single 

variable Static balance accounting for 11.634% of the total common variance were 

extracted. For Under 16 year boys, the Dynamic-Abstro factor having eleven Physical 

fitness variables accounting for 66.040% and the Speedo-Power  factor having  two 

Physical fitness variables accounting for 19.981% of the total common variances were 

extracted. For Under 16 year girls, the Abstro factor having  eleven Physical fitness 

variables accounting for 65.611% and the Coordination-Power factor having two 

Physical fitness variables accounting for 25.888% of the total common variance were 

extracted.  For Under 17 year boys, the Abstro 17B factor having ten Physical fitness 

variables accounting for 70.400%, the Static balance 17B factor having two Physical 

fitness variable accounting for 11.477% and the Endurance 17B factor having a single  

Physical fitness variable accounting for 8.883% of the total common variance were 

extracted.  For  Under 17 year girls, the Abstro 17G factor having  twelve Physical 

fitness variables accounting for 77.689% and the Coordination 17G factor having a 

single  Physical fitness variable accounting for 11.573% of the total common variance 

were extracted. Percentile norms were constructed on five identified prominent items 

such as  Dynamic balance, Flexibility, Ankle flexibility, Abdominal strength, 

Coordination and Explosive Power 1 for the Under 14 year boys irrespective of the 

type of school. Likewise on eight identified prominent items for the Under 14 year 

girls such as  Dynamic balance, Movement time, Flexibility, Ankle flexibility, 

Abdominal strength, Explosive Power 1, Explosive power 2 and Reaction time.  For 

the Under 15 year boys  on four items such as Speed, Agility, Static Balance and 

Explosive power 1.  For the Under 15 year girls  on ten  items such as Speed, 

Dynamic balance, Movement time, Flexibility, Ankle flexibility, Abdominal strength, 

Coordination, Endurance, Explosive Power 1 and Reaction time.  For the Under 16 

year boys  on nine items such as Static balance, Dynamic balance, Movement time, 

Flexibility, Ankle flexibility, Abdominal strength, Coordination, Endurance and 

Reaction time.  For the Under 16 year girls  on ten items such as Speed, Agility, 

Dynamic balance, Movement time, Flexibility, Ankle flexibility, Abdominal strength, 

Endurance, Explosive Power 1 and Reaction time.    For the Under 17 year boys  on 

ten  items such as Speed, Agility, Dynamic balance, Movement time, Flexibility, 

Ankle flexibility, Abdominal strength,  Explosive Power 1, Explosive Power 2  and 

Reaction time.    For the Under 17 year girls  on eleven items such as Speed, Agility, 

Static balance, Dynamic balance, Movement time, Flexibility, Ankle flexibility, 

Abdominal strength,  Endurance, Explosive Power 1 and Reaction time.   
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1.1 Introduction  

 There is evidence of play in the ancient civilization. The so- called ‘primitive’ 

societies which survive today around the world often have elaborate and distinctive 

form of play. Some aspect of formal play and recreation has developed into an 

international game / sport of high finance and commercialization. At the same time, 

opportunities for ordinary citizen, to take part in sporting activities have expanded at 

an unprecedented rate. Critical to this development of modern sport/ games, there of 

course, important but gradual change in play and recreation was there over the 

preceding centuries. 

 Sports is, above all a competitive activity and cannot be thought of without 

competition, as without competitions, sports become simply play or recreation. Play 

can at time be sport and is never simply play, as the competitive aspect is essential to 

the nature of sport. Hence, sport is an institutional competitive activity that involves 

physical exertion or the use of relatively complex skills by an individual whose 

participation is motivated by a combination of intrinsic satisfaction associated with 

the activity itself and the rewards earned through participation or victories. 

 Webster’s sports dictionary defines ‘sport as a recreational or competitive 

activity which involves degree of physical exertion or which requires skill in the 

playing of an object for scoring. It is no longer the pursuit of only physical excellence, 

but has also developed into a high-profile psychological factor over the last quarter of 

a century and particularly in the preceding two decades. It has been realized that a 

player or sports person is not exempted from psychological ‘fine tuning as it were to 

reach a certain level of achievement. 
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 The time, energy and space that are expended on sports  / games throughout 

the world each year seen to have no limit. This explosion of popular interest in sports 

/ games and fitness is likely to continue in the coming decades. The past decades have 

been the rise of an area of study called futurists or futuristic which attempts to 

scientifically examine the future. In sport, scientists have tried to predict the success 

of the players during competitions. The prediction is usually based on anthropometric 

measurement, physical, physiological and psychological traits of players. 

 It is essential to know how a  child can throw a spear, how to jump and playing 

with peer groups, as these will automatically educate the children.  Nature is an 

ultimate teacher similarly natural physical activities improves instinct of the child and 

dramatically changes the social life of the child which are later carried on to 

adolescence and to adulthood (Tiwari et al., 2007). 

 Physical activity do provides an opportunity to get membership of society, as 

a member of a group, as a spectator, as a fan and part of a team, it is important to get 

the best leisure time partner through physical activity and sports.  The pleasure to 

participate in physical activities, the happiness and health an individual receive at 

various stages of life do differ like child playing for recreation, youths or adolescents 

participating in activities for health, fitness, so as to develop skill related activities. 

Whereas, the elderly people join the same group for doing physical activities to 

maintain health and wellness.  An important value of sports and physical activities is 

to get good opportunities in one's life. An individual find his/ her strength and 

weakness and also his/ her own abilities. Another important factor on sports and 

physical activities are it never end because when an individual win, he /she keep 

continuously involve in that activity to carry the success as long as possible. On the 

other hand, when people lose the game they will further plan to do special activities 

to become victorious and feel satisfaction through movement (Amelia et al., 2008).   

 During the ancient period, people did hunting, labor, climbing and jumping 

activities are common for their existence in nature, hence these activities naturally 

improved their fitness, health and had lengthy life span.  There is a huge difference in 

physical fitness, mental toughness, health and fruitful utilization of the leisure time 
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between past and present generations, this is because most of the children tend to 

spend maximum leisure time using smart phones, computer, watching television, and 

playing computer games.  Many researches has reported an increasing percentage of 

children having motor problems and it has been linked to difficulties some children 

have with reading and writing.  Its shows physical activities and sport to be made 

compulsory in schools because children spend abundant time in school, which is the 

place to attract the students towards physical activities for the development of a sports 

culture.  It need to be seen that, the physical stimulation they receive in school is very 

valuable as they develop positive experiences with physical activities at school 

(Verijiken, 2007).   

 Modern generation had the problem of shortage of neighborhood recreational 

spaces which leads to decrease in the level of individual’s satisfaction and higher level 

of obesity connected with lower overall health and wellbeing.  In rural areas 

neighborhood recreational spaces is less in percentage when compared with urban and 

metropolitan cities.  Genetics and hereditary character from parents, also play a ruling 

for determining the health status of individuals and populations.  This includes both 

the tendency for certain diseases and certain health conditions, apart from habits and 

behaviors individuals develop through lifestyle (Menra, 2013). 

 School is a place where students are influenced strongly and a place for 

achievements physically and academically, especially in a good school atmosphere, 

with active and cooperative staff and teachers which ultimately will produce good 

society friendly students. But, on the other hand, at present, all school monitoring 

system and authorities asks the teachers to have more involvement of students in 

academics than sports and co-curricular activities (Feldman et al., 2004).  

 Regular participation in physical activity predominantly enhances physical 

fitness which do influence the health of an individual.  Regular physical activity can 

reduce the risk of lifestyle diseases like hypertension, diabetes, colon cancer, heart 

diseases etc. Participation in physical activities also helps in reducing psychosomatic 

disorders which reduces depression and anxiety, improves the mood, mould the 
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personality of an individual and improve the ability to perform daily task (U.S. 

department of health and human services, 1996).  (Winnick, 2005).  

 An important benefit of regular physical activity that demonstrate the 

importance of physical fitness is the absence of ailment. If an individual is not 

suffering from any perceptible disease, then he /she is considered to be physically fit. 

Another significant issue is whether there is a universal condition of physical fitness 

which is uniformly applicable to all. It is not so. Physical fitness of young people is 

different from that of the aged. The physical fitness of a sports person is different from 

that of the persons working in army factory or a layman. In fact, physical fitness means 

different things to different people, as physical fitness has been defined as the capacity 

of a person to carry out the daily activities without undue fatigue.  Physical fitness can 

be classified to two categories: Health-related and Motor-related. The Health-related 

components of physical fitness are of great importance because they make an 

individual fit, functional and productive for everyday living.  

 Physical activity is good for the heart, body and mind. Regular physical 

activity will prevent and help manage heart disease, type-2 diabetes, 

and cancer which cause nearly three quarters of deaths worldwide. Physical activity 

do reduce symptoms of depression and anxiety, and enhance thinking, learning, and 

overall well-being. Any amount of physical activity is better than none, and more is 

better. For health and wellbeing, WHO recommends at least 150 to 300 minutes of 

moderate aerobic activity per week (or the equivalent vigorous activity) for all adults, 

and an average of 60 minutes of moderate aerobic physical activity per day for 

children and adolescents. All physical activity counts and hence can be done as part 

of work, sport, leisure or transport (walking, wheeling and cycling), or every day 

household tasks.  

 Muscle strengthening benefits everyone. Older adults (aged 65 years and 

older) should add physical activities which emphasize balance and coordination, as 

well as muscle strengthening, to help prevent falls and improve health. Too much 

sedentary behavior is unhealthy and can increase the risk of heart disease, cancer, and 

type-2 diabetes. Limiting sedentary time and being physically active is good for 
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health, everyone will benefit from increasing physical activity and reducing sedentary 

behavior, including pregnant and postpartum women and people living with chronic 

conditions or disability (WHO, 2020)  

 Living a healthy lifestyle involves activities that are beneficial to health. 

Fitness means making good eating choices, not putting or taking toxins into the body 

and most importantly staying active. In a fast paced world, there is little or no time for 

oneself. Making fitness a priority like going to the gym, playing with the kids, playing 

a recreational game / sport, or even gardening in the yard are all a part of staying 

active and involving in fitness for life. Instead of sitting down and watching television 

should be discouraged and instead taking a walk or jogging outdoors and should take 

advantage of all such activities one can enjoy. Eating healthy goes hand in hand with 

fitness and should fuel the body properly to get the energy required to stay active. 

Everyone should make it a point to add fitness workouts in the daily schedule and 

watch how the mood enhances, energy increase, and health reaching great heights.  

 Inorder to be healthy and to be physically fit. Indian parents have recently 

started to divert their focus toward co-curricular activities by giving much importance 

to Physical Education. As the rise of cognitive and physical skills has taken place in 

the outer world, parents have realized the importance of additional activities apart 

from Education. Physical Education has become an essential part of student’s school 

life considering the change in their lifestyle. With the increasing screen time, intake 

of junk food and involving in non-academic activities have taken students to focus 

less on their health. This is where Physical Education in India becomes more 

important and plays an important role in keeping students active and their bodies 

moving, helping to sharpen the mind and to develop confidence. To put it simply, 

physical activity and exercise is important for everyone of all ages such as children, 

adolescents and adults. Physical activity promotes good health and everyone should 

stay active throughout all stages of ones life regardless of the body type or BMI.  

Understanding the benefits of physical fitness and knowing how active one should be 

can help an individual to maintain good health and improve the overall quality of life.  
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 Physical fitness is considered as a measure of the body’s ability to function 

efficiently and effectively during work and leisure activities. In order to remain 

physically fit and healthy, an individual need to engage oneself in physical activities 

and take measures to be physically fit. Physical fitness is an important area of 

discussion especially in the light of the increase in the number of children becoming 

obese. Normal physical activities, which were done in earlier times both at home and 

outside as part of day-to-day routine have reduced due to tremendous development of 

science and technology. The work that was done manually is now being carried out 

by machines. The use of automated equipment such as automatic machines, remotes, 

mobiles and changes in lifestyles had affected health and physical fitness and has 

become a matter of deep concern to all. 

 Physical fitness is the very basis of one’s daily life and a sick nation cannot 

produce healthy attitudes and cannot be economically very productive. Intelligence 

and skill can only function at the peak of their capacity, when the body is healthy and 

strong. The development or maintenance of skills related to strength, agility, 

flexibility, movement, endurance, including dance and the development of knowledge 

and skills regarding teamwork, fair play, nutrition and physical fitness should be made 

a daily routine as part of a healthy lifestyle. The goal of Physical Education is to 

develop physically literate individuals who have the knowledge, skills and confidence 

to enjoy a lifetime of healthful living. 

 Fitness is a broad term that means something different to each person, but it 

refers to an individual’s optimal health and overall well-being. Being fit not only 

means physical health, but emotional and mental health, too. It defines every aspect 

of an individual’s health and is very much related to smart eating and active living 

which are fundamental to fitness.  Physical fitness training can be split into four major 

components allowing for the diversity of training necessary to accomplish mission 

tasks: Endurance, Mobility, Strength, Balance  and Flexibility. Endurance is the 

body’s ability to continually accomplish the same task in a repetitive fashion, Mobility 

is the ability to move the body in space with the precision necessary to negotiate an 

obstacle. Strength is the ability to generate force attempting to overcome resistance. 
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Balance can be static or Dynamic. Finally, flexibility is possessing the optimal range 

of motion which is required to do specific works and for doing daily routine works.  

All five  aspects of physical fitness are important and essential in creating a physically 

well-balanced, injury-resistant, and healthy living.  

  Maintaining a good level of physical fitness is something that everyone  

should aspire for. But it can be difficult to determine what fitness entails. Hence a 

question arises: What does physically fit mean? According to the United States 

Department of Health and Human Services, physical fitness is defined as “a set of 

attributes that people have or achieve that relates to the ability to perform physical 

activity. 

 “This description goes beyond being able to run fast or lift heavy weights. 

Despite being important, these attributes only address single areas of fitness and this 

article provides details of the five main components of physical fitness. 

 Physical fitness is a natural by product of daily living and a prime necessity 

especially in this technological age to get the utmost of the life and thereby enabling 

to live more and serve the world better. One should have good physical fitness having 

qualities like quick reaction time, speedy movements accompanied by a great deal of 

dodging, quick turn and confidence. Physical fitness is a state of health and well-being 

and, more specifically, the ability to perform aspects of sports, occupations and daily 

activities, generally achieved through proper nutrition, moderate- vigorous physical 

exercise, and sufficient rest. Fitness keep an individual’s heart, lungs, and circulatory 

system healthy, so as to improve the overall fitness. Fitness is important not only for 

medical reasons, but also for mental health reasons and for overall quality of life. 

Being physically fit not only brings the benefit of fewer health problems in future, but 

also the maintenance of physical fitness is stress relieving and helps to sleep better at 

night. Fitness experts and those who make physical activity part of their daily routine 

will say if an individual want to feel better, have more energy, and even add years to 

one’s  life have to  just do exercise daily as a routine of life.  

 Fitness is composed of many complex factors for which compete evaluation 

cannot be done by testing a single factor. Many variables, such as those included in 
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measuring Strength, Balance, Flexibility, cardio-respiratory endurance, coordination, 

etc., reflect in a special way some aspect of total physical fitness. 

 Fitness can include muscular endurance, which is the ability of a muscle to 

continue exerting force without getting tired. Strength training builds bigger muscles. 

Endurance training does not necessarily generate muscles of larger size, but focuses 

more on the cardio-vascular system, ensuring that the muscles receive the oxygenated 

blood they need to keep functioning. Another important factor of muscles is that, for 

specific training for endurance do concerns on the type of muscle fibre – fast twitch 

or  slow twitch fibre. 

 A comprehensive fitness program tailored to an individual typically focuses 

on the development of one or more specific qualities based on age or Health-related 

needs. Many sources also cite physical, mental, social and emotional health as 

important domains of overall fitness and is often presented in textbooks as a triangle 

made up of three points, which represent physical, mental and social fitness. Physical 

fitness can also prevent or treat many chronic   health   conditions   brought   on   by    

unhealthy lifestyle or aging. Work outs for fitness will also help people to sleep better 

and possibly alleviate some mood disorders in certain individuals. 

 Fitness is the ability to live a full and balanced life and hence a totally fit 

person has a healthy and happy outlook towards life. Fitness should be a youth’s 

absolute necessity which breeds self-reliance and keeps an individual mentally alert. 

Physical fitness is essential for human beings to adjust well with his/ her environment 

as his / her mind and body will be in complete harmony. It is generally agreed that 

physical fitness is an important part of the normal growth and development of a child, 

a generic definition regarding the precise nature of physical fitness has not been 

universally accepted. Through research and scholarly inquiry, it is clear that the multi-

dimensional characteristics of physical fitness can be classified as two: Health- related 

physical fitness and Skill- related physical fitness.  

 General fitness implies the ability of a person to live most effectively with his 

/ her potentials, which depend upon the physical, mental, social and emotional   

components of fitness which are highly interrelated. The primary components of 
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physical fitness identified by the president’s council on physical fitness and sports 

were Muscular strength, Muscular endurance and Cardio- respiratory endurance. 

However, later the president council also included some other motor performance 

components namely Agility, Speed, Flexibility and Balance in physical fitness. It is 

important to mention here that some experts (e.g. Clarke and Clarke, 1987; 

AAHPERD, 1980, 1984) call such fitness tests which include the measurement of 

percentage body fat, as Health-related physical fitness tests. The wise men of all ages 

and races, white, brown, yellow, and black, civilized or barbarians, savages, back to 

the cave men, made use of the power of mind over body. As one advances with 

training, one will find mind as the most important aspect to be trained (Kansal, 1996).  

 Physical fitness is the ability to perform physical work, training, and other 

activities throughout the daily work schedule, which is multi-dimensional, and based 

on goals. Some components are more valuable than others. The five key components 

which defines Physical fitness are:- 

• Cardio-respiratory endurance—how efficiently the body delivers oxygen and 

nutrients for muscular activity and transports waste from the cells. 

• Muscular strength—the greatest amount of force the muscle or muscle groups 

can exert in a single effort.  

• Muscular endurance—the ability of the muscle or muscle group to perform 

repeated movements for considerable /extended period of time. 

• Flexibility—the ability to move joints and muscles or through their entire 

normal range of motion 

• Body composition-  is the amount of body fat an individual have in comparison 

with total body mass.  

 Improving the first three of these components will improve the body 

composition by decreasing body fat.   
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 Excessive body fat detracts from the other fitness measures, reduces physical 

and mental performance, detracts from appearance, and increases overall health risks. 

One measurement of body fat is as a percentage of the total body weight. Apart from 

physical fitness, one should also work to improve motor fitness like Speed, Agility, 

Muscle power, Eye-hand coordination and Eye-foot coordination. Appropriate 

training will improve these elements to an individual’s potential. The goal of fitness 

programs should be to improve physical and motor fitness through sound, progressive, 

mission-specific physical training. 

 Physical fitness is to the human body what fine tuning is to an engine. It 

enables to perform up to one’s potential and can be described as a condition that helps 

to look, feel and to do the best. Physical fitness involves the performance of the heart, 

lungs and the muscles of the body, besides influencing to some degree qualities such 

as mental alertness and emotional stability. 

 The effect of strength is easily demonstrable through the feats of performance 

by overcoming higher degree of resistance. According to Barrow and McGee Strength 

in a pre-requisite to all activities since it takes a certain amount to be agile, to have 

power and to run fast. Thus, leg strength seems to be a determining factor to success 

in jumping. One cannot hope to achieve success in jumping without muscular strength 

necessary to move the leg forward with speed. Further, a jumper needs more of 

Explosive power and less Endurance than middle and long distance runners. 

 Kruczalak quotes several authors to show the limited correlation between 

Strength and Speed and even against heavy weight training, which is controversial in 

nature and contrary to the present accepted theories.    

 Exercise or lack of fitness affects both physical and mental health.  Exercise 

improves strength, endurance, healthy bones, muscles, control weight, reduce anxiety, 

stress and increases self confidence.  Inactive life when carried to adulthood, it leads 

to lifestyle diseases (Center for disease control and prevention (CDC), 2000, National 

Institutes of Health (NIH) consensus development panel on physical activity and 

cardiovascular health, 1996).  Normally youths feel good while participating in 

exercise and sports than idle people, active people are found to be more confident, and 
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spend more time with friends and they uses sports and games to become socialized.  

(Feldman, 2004).   

 Posture is a health indicator of an individual.  Generally, school going children 

are not conscious about their health and due to their practices unknowingly they 

develop certain deformities with regard to their posture.  'Walk tall' is a generally used 

terminology to keep up one's good posture.  Postural deformities might have 

developed due to physical inactivity, wrong sitting or walking, sometimes due to work 

pressure, social environment, peer mischief, obesity etc. 

 Posture can be described as a stature in which the head is held erect, the chest  

forward, the shoulders drawn back and the abdomen retracted. Posture involves the 

alignment of parts of the body to achieve balance while sitting, standing, walking or 

while doing physical activity. The bony skeleton and muscle govern the balance, 

which varies with age, occupation and type of activity, physique and health.  

 Posture means position of a multi-segmented organism and as such the human 

body, cannot be said to have a single posture. Posture is an index of health and where 

postural improvement seems desirable, consider first the factor, which makes a person 

feel like standing, walking or sitting the way he/ she is habituated. One should be 

mindful of one’s posture during everyday activities, like watching television, washing 

dishes, or walking. All  kinds of exercise helps to  improve  posture, but certain types 

of exercises can be especially helpful, which include yoga, tai chi, and other classes 

that focuses specifically on body awareness. Exercises should be done regularly to 

strengthen the core (muscles around the back, abdomen, and pelvis). Maintenance of 

a healthy weight is very important for maintaining a good posture as extra weight can 

weaken the abdominal muscles, causing problems to the pelvis and spine, which will 

contribute to low back pain. Hence, all of these will adversely affect the posture. 

Always wear comfortable, low-heeled shoes as high heels will throw off balance and 

force an individual to walk differently, thereby exerting more stress on the muscles 

which ultimately harms the posture. Always make sure that work surfaces are at 

comfortable height for an individual whether it is sitting in front of a computer, 

cooking, reading newspaper or eating.  



Chapter I 

12 
A cross sectional analysis of selected Physical fitness variables and Postural deformities  
across Age and Gender of school children of Nilgiri district 

 

 Good posture is a signature of an individual’s physical freedom and do  

represents an exclusive style and personality, entirely different from all others.  Good 

posture also do uphold physical expressions in different kind of situations.  Individual 

emotions fixed in the body are recognized by the people differently in different 

individuals.  Initially, the emotions of babies are conveyed through their body, 

gradually they learn how to utilize other modalities such as speech to express their 

emotions.  However, emotions are stored in the body (Sinha, 2011).)14C 

 Good posture is more than standing up straight so as to  look the  best and is 

an important part of  long-term health of all homosapiens. All individuals should make  

sure that one should hold the  body the right way,  moving or at rest, so as to prevent 

pain, injuries, and other health problems. Posture is the position in which one hold the 

body and limbs when standing, sitting or lying down and to  have good posture means 

that one need to be aware of always holding oneself in a way that puts the least strain 

on the back, irrespective of what  an individual is doing. 

 Sustaining a good posture is a big part of one’s health which ensures that the  

bones are well aligned with the rest of the body. Like the tension in the muscles and 

ligaments are properly distributed, so as to keep the body parts in their rightful 

positions with minimal stress. Posture is the position in which one hold the body 

upright against gravity while standing, sitting, or lying down, which require good 

muscle flexibility. normal motion of the joints  and a balance of muscles on both sides 

of the spine. 

 Posture can be “active or inactive”. Inactive postures are adopted for resting, 

sleeping or for general relaxation, for which, the essential muscular activity required 

to maintain life is reduced to minimum. Active posture require an integrated action of 

many muscles to maintain a posture and these may be either “static or dynamic”. A 

static posture is maintained by the interaction of a group of muscles which work more 

or less statically to stabilize the joints, and in opposition to gravity or other forces. 

Whereas, a dynamic posture is required to form an efficient basis for a movement, and 

the pattern of posture is constantly modified and adjusted to meet the changing 

circumstances which arise as a result of the said  movement. 



Introduction 

 13 
 

 Good posture involves training the body to stand, walk, sit or lie in positions 

where the least strain is placed on supporting muscles and ligaments during movement 

or weight-bearing activities. If at any point of time while doing any movements causes 

an increase of back pain or spreading of pain to the legs, do not continue the activity 

and seek the advice of a doctor or physical therapist.  

 The key to good posture is the position of the spine which has three natural 

curves – at the neck, mid/upper back and lower back. Correct posture should maintain 

these curves, but should under no circumstances increase them. The head should be 

above the shoulders, and the top of the shoulder should be over the hips.) 

 Poor posture can be identified in children and adolescence due to the over use 

of television, video games, over use of smart phones, junk food, neglect of exercise 

leads to obesity in children hence noticeable childhood obesity has increased in the 

past decade (Stroebel et al., 2000).  

 Posture is unique and no two individuals will  have the same postures, even 

though some looks  very similar.   Posture is connected with the size and structure of 

bones and arrangements of the bony landmarks. Diseases, injury, Static and Dynamic 

behavior and psychological status of an individual are root causes of postural 

deformities.  Posture is very important for various sports, games and physical 

activities. Teachers and coaches should understand the importance of posture in sports 

and should make it advantageous in many sports.  Poor posture do effect to get early 

fatigue, muscular tension, poor muscle tone, pain, lesser self esteem and self 

confidence (Bloomfield, 2009).   

 All educational institutions must provide good and hygienic environment to 

children and all the teachers should make sure that, some sort of accountability should 

be there towards creation of a healthy environment in schools during every stage of 

activity connected with the health status of the students.   

 The Physical Education department should constantly attempt to seek co-

operation of all other department of the institution in establishing genuine facilities 

for ensuring sound health among the students throughout the academic year. The 
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management of postural deformities of children at schools is a good sign of having a 

quality Physical Education program which authentically motivate the students also 

(Sinha, 2011).  

 In the twenty first century postural deformities has become common among  

the children and adolescents. Physical Education plays a vital role in the detection and 

remediation of postural abnormalities in schools and it is the Physical Education 

teachers who can educate the students on their body segments and deviations of their 

body. But, unluckily the postural tests and consequence of remediation in schools are 

ignored in many programs of Physical Education.  

 Postural deviations and thereafter deformities will result from any one or a 

combination of factors such as genetics, unawareness, environmental conditions, 

physical or growth abnormality or psychological factors. Children does not know 

what is normal or abnormal posture and its causes. Students who have poor body 

image lack confidence in their activities and tend to display defective postures that are 

characterized by poor body alignment (Winnick, 2005).  

 Many researchers concluded that, there is relationship between incidence o 

Scoliosis with seating arrangements which can be corrected through corrective 

physical training. Many doctors and experts reveal that, Scoliosis and Round 

shoulders are common in school going children and it is an established fact that, faulty 

furniture as a strong reason for causing postural deformities of the spine like  

Kyphosis, Scoliosis and Lordosis along with eye sight problems found among school 

going students. (Sharma, 2005).  

 Students who have mild postural deviations are very common and it can often 

be corrected through appropriate physical instructions and workouts during Physical 

Education programmes.  It is predicted that 70% of all students have mild postural 

deviations and 5% have serious ones.  The occurrence of serious postural deviations 

is unlikely and much greater among students with disabilities (Winnik, 2005).   

 Adolescence is the transitional period between childhood and adulthood, 

marked by a progress to the sexual maturity.  Adolescence is a social construction and 
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was not properly identified  before the twentieth century. Now, puberty sets in earlier 

than before, the entry into vocation / job tends to occur later, since complex societies 

require longer periods of Education or vocational training before a young person can 

take on adult responsibilities (Feldman, 2004).  

 School is a place for getting great physical experience for children and 

adolescents through learning skills, participation is sports and cultural activities, so as 

to mould the body and mind and to find friends which will widen the intellectual and 

social horizons (Feldman, 2004). 

 Adolescence the stage between childhood and adulthood,  is a critical period 

which changes at lot  in the sexual, physiological and physical maturities striving  for 

independence, so as to move towards adulthood.  The period of adolescence is fairly 

long, beginning just before the teenage and ending just after that.  Adolescence period 

get rapid physical changes, intellectual, cognitive and social changes which ultimately 

affects an individual for the rest of his/ her life (Feldman, 2004).    

 The students having postural deformities could be rectified when the age is 

between 14 to 17 years, through proper training and exercises. The more time the 

student fails to know his/ her postural deformity (in case they have) the chance of 

rectifying his/her deformity is less. As the age passes, the Physical fitness level of 

different components will be reduced and hence it will be harder and sometimes 

impossible for the students to correct and rectify the deformity they have.  

 Nilgiri district is known for its geographical position and its geographical 

features, which is basically hilly, lying at an altitude of 1000 to 2600 meters above 

sea level. The people have good physical fitness by birth and are adapted to less 

oxygen level, which helps them to work hard with less oxygen.  

 Although numerous researches have been conducted on health, Physical 

fitness and Postural deformities of school going children, yet no proper and scientific 

research has been focused on Physical Fitness and Postural deformities of school 

children of Nilgiri district. Besides, since, the school children of age between 14 and 

17 of both genders are not having Physical fitness norms, this also have prompted the 
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scholar to undertake this study.  The study was to survey the number of students with 

postural deformities in schools of Nilgiri district, which do have Government, Aided 

and Private schools.  

1.2   Objectives of the study  

 The objectives of the study are as follows: - 

1. To diagnose postural deformities among boys and girls of high schools and 

higher secondary schools of age between 14 and 17 years of Nilgiri district.  

2. To find the difference on various Physical fitness components of different age 

groups between 14 and 17 years irrespective of gender and type of school  of 

Nilgiri district. 

3. To find the difference on various Physical fitness components of boys and girls 

irrespective of age and type of school of Nilgiri district. 

4. To find the difference on various Physical fitness components of boys and girls 

across different types of schools irrespective of age and gender of Nilgiri 

district. 

5. To diagnose the strength and weakness of boys and girls on Physical fitness 

of high schools and higher secondary schools of Nilgiri district. 

6. To find the association of Postural deformities to Physical fitness components 

of the school going children of age between 14 and 17 years of Nilgiri district. 

7. To identify those components of physical fitness which are prominent among 

boys and girls of age between 14 to 17 years of Nilgiri district. 

8. To develop norms for those prominent Physical fitness components among 

school going children of age between 14 to 17 years of Nilgiri district. 

1.3 Research questions 

1. Whether postural deformities exists among boys and girls of high schools and 

higher secondary schools of age between 14 and 17 years of Nilgiri district.  
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2. Whether any difference do exist on various Physical fitness components of 

different age groups between 14 and 17 years irrespective of gender and type 

of school of Nilgiri district. 

3. Whether any difference do exists on various Physical fitness components of 

boys and girls irrespective of age and type of school of Nilgiri district. 

4. Whether any difference do exists on various Physical fitness components of 

boys and girls across different types of schools irrespective of age and gender 

of  Nilgiri district. 

5. Whether boys and girls do have any strength and weakness on Physical fitness 

of high schools and higher secondary schools of Nilgiri district. 

6. Whether any association do exist among Postural deformities and  Physical 

fitness components of the school going children of age between 14 and 17 

years of  Nilgiri district. 

7. Whether there exists any prominent factors on  physical fitness among  boys 

and girls of age between 14 to 17 years of Nilgiri district.  

1.4 Statement of the Problem 

 The purpose of study was to analyze selected Physical fitness variables in 

relation to Postural deformities of boys and girls of high schools and higher secondary 

schools’ students of Nilgiri District.  

 The sub problem of the study was to construct norms on selected physical 

fitness variables for boys and girls of various age groups of high schools and higher 

secondary schools of Nilgiri district.  

1.5 Delimitations 

1. The study was delimited to 1200 boys and 1200 girls studying in 12 

Government, 8 Aided and 5 Private high schools and higher secondary schools 

in Nilgiri district of the academic year 2019-20 and categorized as under 14 

years, under 15 years, under 16 years, and under 17 years.  
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2. The study was further delimited to eight Postural deformities such as:  

i. Scoliosis 

ii. Lordosis 

iii. Kyphosis 

iv. Round shoulder 

v. Knock knees 

vi. Bow legs 

vii. Claw foot 

viii. Flat foot 

3. The study was further delimited to New York posture test for testing six 

Postural deformities such as Scoliosis, Lordosis, Kyphosis, Round shoulder, 

Knock knees and Bow legs.  

4. The study was further delimited to Foot print test for testing two postural 

deformities such as Claw foot and Flat foot.  

5. The study was further delimited to thirteen Physical fitness variables such as 

Speed, Agility, Static balance, Dynamic balance, Movement time, Flexibility 

(Trunk & Back), Ankle flexibility, Abdominal strength, Coordination, 

Endurance, Explosive power I, Explosive power II and Reaction time. 

6. The study was further delimited to the following tests for the collection of data 

on evaluating the eight postural deformities and for testing of the thirteen 

physical fitness variables as detailed below: 
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Table 1 

Postural deformities selected for the study 

Sl. No. Variables Test 

1. Scoliosis New York state posture test 

2. Kyphosis New York state posture test 

3. Lordosis New York state posture test 

4. Round shoulders New York state posture test 

5. Bow legs New York state posture test 

6. Knock knees New York state posture test 

7. Claw foot Foot print test 

8. Flat foot Foot print test 

 

Table 2 

Physical fitness variables selected for the study 

Sl. No. Variable Test 

1. Speed 50 mts. Dash (Flying start) 

2. Agility 4x10 mts. Shuttle run 

3. Static balance  Stork stand test 

4. Dynamic balance Johnson’s modified bass test 

5. Movement time Nelson’s hand and arm reaction test 

6. Flexibility (Trunk & Back) Sit and reach test 

7. Angle flexibility Goniometer 

8. Abdominal strength Sit-ups in one minute 

9. Coordination 8 figure Duck test 

10. Endurance Cooper’s 8-minute run 

11. Explosive power I Vertical jump test 

12. Explosive power II Standing broad jump 

13. Reaction time Nelson’s hand reaction test 
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1.6 Limitations 

1. The difference that exists among the subjects due to varied social, cultural and 

economic factors cannot be controlled, and this is considered as a limitation 

of this study. 

2. The lifestyle, nutritional status and family background of the subjects selected 

cannot be controlled, and this is considered as another limitation of this study. 

3. The differences that exists among the subjects due to varied social, cultural 

and economic factors cannot be controlled and this is considered as a 

limitation of this study. 

4. The environmental changes and climatic conditions during the testing period 

were not considered and this is considered as another limitation of this study.  

1.7 Hypotheses 

1. There will not be any significant difference in means among Boys and Girls 

irrespective of the type of School and Age on the selected thirteen Physical 

fitness variables. 

2. There will not be any significant difference in means among the four selected  

Age groups irrespective of the type of School and Gender such as Under 14 

years, Under 15 years, Under 16 years and  Under 17 years on the selected 

thirteen Physical fitness variables.   

3. There will not be any significant difference in means among the three type of 

schools such as Government, Aided and Private irrespective of Age and 

Gender on the selected thirteen Physical fitness variables.  

4. There will not be any association between the selected Postural deformities 

and different Age groups irrespective of Gender and the type of School.   

5. There will not be any association between the selected Postural deformities 

and Gender irrespective of Age and the type of School.    
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6. There will not be any association between the selected Postural deformities 

and different type of Schools irrespective of the Age and Gender. 

7. There will not be any prominent factors related to Physical fitness among 

Under 14 year boys irrespective of the type of School. 

8. There will not be any prominent factors related to Physical fitness among 

Under 14 year girls irrespective of the type of School. 

9. There will not be any prominent factors related to Physical fitness among 

Under 15 year boys irrespective of the type of School. 

10. There will not be any prominent factors related to Physical fitness among 

Under 15 year girls irrespective of the type of School. 

11. There will not be any prominent factors related to Physical fitness among 

Under 16 year boys irrespective of the type of School. 

12. There will not be any prominent factors related to Physical fitness among 

Under 16 year girls irrespective of the type of School. 

13. There will not be any prominent factors related to Physical fitness among 

Under 17 year boys irrespective of the type of School. 

14. There will not be any prominent factors related to Physical fitness among 

Under 17 year girls irrespective of the type of School. 

15. There will not be any prominent factors related to Physical fitness among boys 

irrespective Age and the type of School. 

16. There will not be any prominent factors related to Physical fitness among girls 

irrespective of Age and the type of School. 

17. There will not be any prominent items with loadings greater than or equal to 

0.80 of varimax solution, so as to construct norms on Physical fitness for 

Under 14 year boys, irrespective of the type of School.  

18. There will not be any prominent items with loading greater than or equal to 
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0.80 of varimax solution, so as to construct norms on Physical fitness for 

Under 14 year girls, irrespective of the type of School.  

19. There will not be any prominent items with loadings greater than or equal to 

0.80 of varimax solution, so as to construct norms on Physical fitness for  

Under 15 year boys, irrespective of the type of School.  

20. There will not be any prominent items with loadings greater than or equal to 

0.80 of varimax solution, so as to construct norms on Physical fitness for 

Under 15 year girls, irrespective of the type of School. 

21. There will not be any prominent items with loadings greater than or equal to 

0.80 of varimax solution, so as to construct norms on Physical fitness for 

Under 16 year boys, irrespective of the type of School.  

22. There will not be any prominent items with loadings greater than or equal to 

0.80 of varimax solution, so as to construct norms on Physical fitness for 

Under 16 year girls, irrespective of the type of School.  

23. There will not be any prominent items with loadings greater than or equal to 

0.80 of varimax solution, so as to construct norms on Physical fitness for 

Under 17  year boys, irrespective of the type of School.  

24. There will not be any prominent items with loadings greater than or equal to 

0.80 of varimax solution, so as to construct norms on Physical fitness for 

Under 17 year girls, irrespective of the type of School.  

1.8 Operational definition and explanation of key terms 

Scoliosis 

 Scoliosis is an abnormal curvature of the spine in the lateral plane, i.e., 

curvature of the spine from side to side and any deviation of more than 20o is a 

pronounced Postural deformity. Besides, any deviation of between 10o and 20ois 

called mild Scoliosis and which are less than 10o is a mere postural variation (Rasen 

and Bruke, 1978). 
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Lordosis 

 Lordosis is an excessive curving of the lower spine in the lateral plane and is 

often associated with Scoliosis or Kyphosis (Shultz et al., 2000). 

Kyphosis 

 Kyphosis is an excessive curvature of the spine in the sagittal (anterior- 

posterior) plane. The normal back has 20o to 45o of curvature in the upper back 

(thoracic and sacral regions) and anything in excess of 45o is called Kyphosis (Shultz 

et al., 2000). 

Round shoulder 

 Round shoulder is a Postural deformity that occurs when the shoulder muscles 

gradually curve forward in a hunched over position (Medical Dictionary, 2007). 

Knock knee 

 It is an abnormal curvature of the lower legs marked by inward protruding of 

both knees, resulting in a large gap between the feet and ankles when the knees are 

touching. The medical name of knock knee is Genu Valgum (Medical Dictionary, 

2007). 

Bow leg 

 Bow leg is a physical deformity marked by outward bowing of the lower legs 

in which the knees stays wide apart when a person stands with the feet and ankle 

together, thereby giving an appearance of an archer’s bow. The medical name of Bow 

leg is Genu varum and is also known by Tibia varum (Shultz et al., 2006). 

Claw foot 

 Claw foot, also known as claw toes, is a condition where an individual's toes 

bend into a claw-like position. Claw foot can appear from birth, or may bent later on 

(Medical Dictionary, 2005). 
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Flat foot 

 Flat foot is a postural deformity in which the arches of the feet come into 

complete or near complete contact with ground and is also called as Pesplanus or 

Fatters arches (Ackland et al., 2009). 

Speed 

 Speed is the ability of the individual to make successive movements of the 

same kind in the shortest period of time (Carlton R. Mayer, 1974). 

Agility  

 Agility is to change direction quickly and to control body movements 

(Harrison & Clarke, 1976). 

Static balance  

 Static balance is an individual’s ability to control equilibrium in rest (Susan j 

Hall Basic Bio Mechanics ISBN 007116365). 

Dynamic balance 

 Dynamic balance is an individual’s ability to Control Equilibrium in rest. 

(Susan j Hall Basic Bio Mechanics ISBN 007116365). 

Movement time 

 “Movement time is defined as the time taken to complete a discreet, predefined 

motor task “Movement time is the process of any change in the position of the body 

(or a body part) (Encyclopedia of movement Disorders)  

Flexibility 

 Flexibility is the ability to use the joints fully through a wide range of motion 

(Carbin and Linndsey, 2005) 
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Angle flexibility 

 Ankle flexibility is the flexibility of the ankle joint, its surrounding muscles 

and tendons to have a greater range of motion. (Carbin and Linndsey, 2005)  

Abdominal strength 

 Abdominal strength is the strength of the abdominal muscles (a part of the core 

group of muscles) and, when tested by using the sit ups done in 1 minute, the 

abdominal strength and endurance will be tested. 

(Gorsuch Scarisbric Publishers, 1994), 

Coordination 

 Coordination is the ability to execute smooth, accurate, controlled motor 

responses (optimal interaction of muscle function). Coordination is the ability to 

select the right muscle at the right time with proper intensity to execute a proper 

action. Library series: Vol. 39-ISBN-978-83-61509-36-3. Coordination Abilities in 

Physical Education, Sports and Rehabilitation Edited by: Tomasz Niźnikowsk 

Cardio-respiratory endurance 

 Cardio-respiratory endurance is the ability to continue despite fatigue or under 

difficult conditions for longer periods of time (Saltin, 1973). 

Strength 

 Strength generally defined as the muscular force exerted against movable and 

immovable   objects, it is best measured by tests which require one maximum effort 

on a given movement or position (Jonson Nelson, 1998) 

Explosive power 

 Explosive power is the ability to produce a maximum amount of force in a 

very short period of time. A simple example of a movement where explosive power 

can be seen is jumping (Uppal and Gautham, 2000).  
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1.9 Significance of the Study 

 The results are a means to an end that should never be considered as an end in 

themselves. The results of the study can be a significant aid in the prescription of 

exercise for the correction of Postural deformities and for the development of Physical 

fitness. 

1. The study will help to identify Postural deformities among boys and girls of 

Government, Aided and Private high schools and Higher secondary schools of 

Nilgiri district. 

2. The study will provide information to develop individual exercise programme 

for the correction of Postural deformities. 

3. The study will provide an educational experience for creating an awareness on 

Postural deformities among Government, Aided and Private high school 

students. 

4. The study will motivate students to improve the lifestyle by actively 

participating in physical activities and by doing exercises, thereby keeping up 

a good posture. 

5. The results of the study will enable to perform an indirect educational function 

by making the parents aware of postural deformities and the importance of 

Physical fitness components.  

6. The results of the study will enable to provide clues for methods of health care 

development programs for those having postural deformities. 

7. The results of the study will enable to stimulate interest in Postural 

deformities, Physical Fitness and Health-related topics among school going 

children of Nilgiri district.  

8. To study and understand about the development and maintenance of good 

posture and good functional capacities in Physical fitness components during 

childhood.  
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9. The results of the study will enable the parents and teachers to enrich the 

knowledge on Postural deformities formed and for its correction during the 

course of study in schools. 

10. The results of the study will enable Physical Education teachers, school 

administrators, parents and students to understand the association of various 

Postural deformities and Physical Fitness variables.  

11. The results of the study will enrich knowledge on the prominent physical 

fitness variables among different age groups of boys and girls. 

12. The norms constructed as part of the results will enable assessment of Physical 

fitness of boys and girls of age between 14 and 17 years of high schools and 

higher secondary schools of Nilgiri district. 
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 A careful search and exploration of the related literature with regard to the 

present study was essential to have an insight into the work already done.  The scholar 

with the available literature has gained valuable methodological hints from their 

procedures and findings and they were of great importance and help during the course 

of this study. 

 Although numerous researches have been conducted regarding the heath, 

physical fitness and postural problems of the school going children, yet no proper and 

scientific research has been focused on the very postural problem lf the school boys 

in relation of their family back ground. Therefore, the scholar has selected a new 

scientific and burning problem related to the postural defects of the young boys and 

examined their relationship with the family background of the individuals. However, 

out of the extensive search, which the scholar has made to locate the related literature, 

the relevant reviews found are cited in this chapter.  

 A serious attempt was made by the research scholar to go through the literature 

related to the present study. A brief review of these studies is enumerated in this 

chapter.  

 Van Hagen et al. (1951) pointed out interrelationship between emotions and 

postural deformities. Emotions tend to reveal the feeling of the individual and the 

conscious assumption of good posture can bring about the feelings of self-confidence 

and adequacy. Psychologists have given stability to this concept when they have 

indicated from their studies that correct posture keeps up the spirits and tends to vanish 

fear and depression. 
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 Rathbone (1955) pointed out that there are various factors for the cause of 

weak feet. Faulty carrying positions of infants or faulty skeletal alignment of legs and 

feet during the first weight bearing on knees or feet during the creeping and toddling 

stages or faulty shoeing when little feet are so soft. These mechanical features will 

cause poor foot statistics. 

 Siemsen and Dolan (1963) reported that the incidence of the postural defects 

among senior high school boys: defective antero-posterior (56.6%); scoliosis (49%); 

uneven shoulders (41.5%); flat foot (37.7%); bow leg (13.2%); and knock knees 

(7.55%). 

 Kumar et al. (1975) tried to find out the effect of the structure of foot on 

functional activity. High arch indicated better feet which are stronger, more elastic 

and more efficient in all natural uses of the feet. The higher the arch, the better will 

be the leverage, the action of the foot and efficiency of functional activity especially 

while running. Thus, high arched foot should be preferred for the best runner, whereas 

low arched feet indicate conditions which are associated with pain, early fatigue or 

inefficiency in all natural uses of foot. 

 Jones (1990) attempted to find out the facts of flat foot impacts, researchers at 

the US army research institute of environmental medicine, the Walter reed army 

institute of research and the Nike sports research laboratory collaborated in this study. 

The subjects selected were divided according to their arch height, who were then 

monitored for training associated injuries. Researcher also found that, flat foot may 

actually be protective instead of high arches; and hence high arches may be of great 

risk factor or injury. The results also indicated that flat foot can be avoided , besides, 

lower limb injuries trainees with high arches were 2.4 times additional probable to 

suffer a foot injury than flat-footed trainees. 

 Griegel (1992) wanted to identify the incidence of postural abnormalities of 

the thoracic, cervical and shoulder regions. The subjects were of two age groups, one 

20 to 35 years and the second from 36 to 56 years group. The pain questionnaire and 

plumb line test for postural assessment of forward head, round shoulder and Kyphosis 

were tested for. Chi-square analysis found that postural deviations were prevalent, 
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forward head=66 %, kyphosis=38%, right shoulder=73%, left rounded 

shoulder=66%, The study also revealed that no relationship was found between 

postural abnormality and incidence of pain. Has also concluded, that kyphosis and 

round shoulders increased the incidence of cervical, interscapular and headache pain. 

 Clarke (1993) had mentioned the fact that arches indicates the better feet 

which are stronger, more elastic and more efficient in all uses of the feet. Low arches 

indicate conditions which are coincident with pain, quick fatigue of inefficiency 

during hard uses of the feet. 

 Miller and Allen (1993) tried to find out the causes of poor posture and poor 

body mechanics including environment influences, psychological condition, 

pathological conditions, growth handicaps, congenital defects, and nutritional 

problems. Any of these may have an unfavorable effect in the posture of the growing 

child, the adolescent, or on the adult. Extended periods are needed to set up good body 

mechanics. 

 Kratenova (2007) in his study tried to identify the prevalence and the main 

risk factors of poor posture among school children in Czech Republic. In this cross-

sectional study a total of 3520 children of age 7, 11 and 15 years were selected in 

2003. Data was collected through screening questionnaires and medical examination. 

Significant difference on occurrence of poor posture was found between 7 years old 

children 33.0% and 11 years old 40.8%, the most normal detected defects were as 

follows: protruding scapulae (50% of all children), increased lumbar lordosis (32%), 

and round back (31%). Children used to spend 4 hours per week playing sports 

activities and 14 hours per week watching TV/VCR and playing computer games. No 

sports activities were reported by 20% of children and results. Besides, those students 

who were not participating in Physical activities had significant difference on poor 

posture than children who was participating in sports and games. 

 Isabel et al. (2009) wanted to evaluate and detect the difference between 

normal deviation during growth and compensatory alterations. The subjects were 247 

students of which 131 were boys and 116 were girls hailing from Jaguariuna and Sai 

Paulo of Brazil. The postural assessment of subjects were done at sagittal anterior and 
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posterior coronal planes. Kendall points were used as the normal reference, researcher 

found main deviations like protracted shoulder (39.7%), shoulder unbalance (50.2%), 

abducted scapula (40.5%), pelvic unbalance (21.5%), knock-knee (29.6%), pelvic 

ante version (19%), knee hyperextension (19%), medial rotation of hip (12.9%), 

protracted cervical (11.7%), head tilt (15.4%), thoracic hyperkyphosis (9.7%) and 

lumbar hyperlordosis (26.3%). The study concluded that postural alteration was 

identified among school children such as unbalance and protraction of the shoulders, 

abducted scapula, lumbar hyper lordosis and knock-knee. Generally some are said to 

be naturally corrected during growth, but some postural abnormalities require early 

intervention such as protraction and inclination of the cervical spine. 

 Ellis (2010) compared the occurrence of postural deviations and body 

composition among two tribal groups in South Africa. Total sample size 219 of which 

79 were African boys and 140 were Caucasian boys of age between 11 to 13 years. 

Percent of body fat measured by BMI, posture grid and New York posture test were 

used for assessment of postural deformities. Independent t-test was used to analyze 

the data. Results showed no significant difference in occurrence among different age 

groups. The African group had higher occurrence in most of the deformities with 

winged scapulae, protruding abdomen and Lordosis having significant differences 

with regard the Caucasian group. The higher occurrence of Kyphosis and pronated 

feet and higher occurrence Flat foot in South Africa were also noted. The researcher 

also concluded that periodic examinations be conducted both in rural and urban 

schools. Besides, recommended to have more accountable education and screening 

programs, early recognition and treatment programs for children which will prevent 

postural diseases becoming chronic adult disabilities as an important health policy for 

the young people. 

 Stroebel et al. (2010) defined the concept of good posture. It is mandatory in 

26 states of United States (US) to have screening for school children between 10 to 

16 years of age for poor physical condition, due to playing video games, watching 

television, motorized transportation, junk food habit and lack of physical activities. In 

developing country like South Africa overweight or obesity has increased linearly and 



Review of Related Literature 

 32 
 

co-exists with under nutrition. Finally concluded that, there is a vital necessity for 

avoiding harmful trends in diet and physical activity. Detection of postural deformities 

at an early period makes early treatment possible, which may, in future, prevent severe 

postural abnormalities. 

 Abolarian et. al. (2011) investigated the role of age and type of foot wear as 

predictors of flatfoot among school children of urban and rural areas of south-western 

Nigeria. 560 subjects of age between 6 and 12 years were selected and divided into 

two groups rural and urban. Static footprint was taken on a white duplicating paper 

after which the instep was measured for categorization into severe flat foot, high arch 

flat foot, normal and flat foot. Besides, BMI was also calculated. Results showed that 

a significant relationship between the presence of flat foot, age and type of footwear. 

There was significant difference in prevalence of flat foot by age group at 10 years. 

Conclusion of the study was that age is the primary predictor for flat foot while the 

type of footwear was not. 

 Bubanj et. al. (2012) assessed the postural status of the high school children, 

both male and female to determine the frequency of the Postural deformities in the 

sagittal plane i.e., the frequency of Kyphotic, Lordotic, and Kypho-lordotic bad 

postures. The subjects were 236 high school going children (male N=103 or 43.6%, 

female N=133 or 56.4%). Height of 173.42+7.62 cm, weight 6.6+10.35 or of age 

16.82+1.33 (Mean ± St. Dev). Descriptive statistics and Z-test for the difference 

between two proportions were calculated. Significant differences were found on the 

Kyphotic, Lordotic and Kypho-lordotic postures (more present among girls, 

sig=0.000, sig=0.000, sig=0.000). It was concluded that, while preventing and 

correcting postural deformities, there should be a focus on the isometric muscle 

potential first, i.e., the endurance of the muscles, its strength and the strain which 

accompanies while doing exercises. 

 Eivazi and Alilou (2012) assessed the presence of musculo-skeletal 

deformities in lower extremities to identify faulty postures among school going 

children of rural regions of Iran. 172 school children of age ranging between 5 to 20 

years were selected as subjects. Results showed that, faulty posture and lower limb 
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deformities were highly prevalent among school children of rural regions. And 

reiterated extra concentration to be given for implementing school based regular 

testing programs intended for detection of any musculoskeletal-related abnormalities 

and for taking preventive steps to reduce their negative consequences. 

 Minoo et. al. (2013) tried to determine the prevalence of spinal deformity, 

knees and feet for which a total 400 female students of age between 18 to 19 years 

were selected. The multistage cluster sampling method was used. Questionnaires, 

New York Posture tests using plump lines, posture screen, calipers, measuring tapes 

and scales for used for assessing and collecting data on deformities. For analysis the 

data SPSS software was used for statistical calculations. The results showed that, there 

was a meaningful relationship with weight and Lordosis, Kyphosis and how to do the 

homework, between Scoliosis and how to sit on the bench, on shoulders carry the 

heavy weight like books and bags, as well as between hallux valgus and wearing 

narrow-toed shoes and high heels. Besides, no observed significant associations were 

found between the height and the heads up, and the genu varum and how to sit in the 

students. The significant association between certain deformities and addictions was 

found to be because of poor consciousness among students. Correct body position 

while reading, doing homework, sitting and wearing painful shoes and carrying 

objects is wrong and therefore awareness among students have to be generated for 

identifying faulty postural deformities, its causes and remedial actions should be 

introduced to if found essential.  

 Mitova et. al. (2014) pointed out that there were many causes of postural 

deviations among children such as lack of physical activities, addiction of computer 

based activities form early childhood, to carry the heavy bag packs on back and 

shoulder, improper diet, traumatic injuries and decreased sport participation. It was 

also concluded that, lack of physical activities, appropriate check-ups and clerical set-

ups were causes of these postural deformities among school going children. 

 Malepe et. al. (2015) attempted to determine the relationship between postural 

deviations and body mass index (BMI) among students of University of Venda, South 

Africa. For this cross-sectional survey 100 students were randomly selected of mean 
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age 22±2.4 years. BMI, Kyphosis, Scoliosis, and Lordosis were assessed through 

lateral, anterior and posterior views of postural deviations. Descriptive statistics, 

percent analysis and Chi square was used for the statistical analysis and the level of 

significance was set at 0.05. The study concluded that Kyphosis was the most common 

type of postural deformity found among students. Gender and BMI were connected 

with postural deformity among the students. Male students were found to have 

significant difference in Kyphosis and Lordosis than female students except in 

Scoliosis. Female students had greater prevalence of postural deviations than males. 

 Said et. al. (2015) wanted to establish the relationship between mobility, 

balance performances with physiological factors and foot postures with 

anthropometric characteristics. A cross-sectional observational study was conducted 

in community-dwelling elderly (age: 69.86±5.62 years). On the basis of foot posture 

index classification made grouped into neutral, pronated, and supinated foot. 

Anthropometric measurements such as height, weight, BMI were tested. Lower limb 

strength test measured by 5-STS, endurance measured by 30 chair rise test, mobility 

measured by TUG and balance was measured by FSST. Data were analyzed using 

Spearman's correlation coefficient. Body weight was negatively and moderately 

correlated with mobility in supinated foot; moderate-to-high positive linear rank 

correlation was found between lower limb strength and mobility (0.80) for pronated 

and neutral foot. Linearly correlated lower limb endurance with mobility in pronated 

and neutral foot. In balance performance there was no correlation observed with 

physiological factors in any of the foot postures. Researcher revealed that muscular 

function may be the most important feature to make movement possible in older 

persons regardless of the type of foot postures. 

 Quka et. al. (2015) in their study analyzed recent data about the prevalence of 

postural deformities among children and the threat factors that influence the incidence 

of these deviations among children. The prevalence of poor posture in children were 

caused by lack of physical activities and lifestyle which have increased during the last 

two decades. Obesity is the primary factor that effect postural deviations among 

children and is also a risk factor that increases the chance of its incidence. Researcher 
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concluded that it is more important to give attention to existence of poor posture 

among children which is essential to be diagnosed before growth procedure finishes 

in rder to prevent its annoyance. 

 Rasheed and Pagare (2015) tried to find the effect of flat foot deformity on 

agility and explosive leg strength of school going children, for which 20 subjects (10 

flat foot and 10 normal) of age from 9 to 14 years were selected randomly. Foot print 

were measured by used the wet foot print test. Results revealed no significant 

difference in agility and explosive leg strength between flat footers and non flat footer 

students. 

 Kashyap et al. (2015) were of the opinion that posture reflects on a person’s 

personality and habits play an important role in developing the personality and 

posture. Good posture means pleasant habits, smiling and having a smart personality 

which reflects self-assurance, bravery and well closely controlled approach and 

behavior. Good posture helps the body to work better with minimum effort and is a 

health indicator of homosapiens and it influences the physical, mental and 

psychological behaviours of a person. Correct alignment of body parts helps to attain 

balance while running, walking, standing and sitting and are called habitual posture. 

 Batistao et. al. (2016) studied to assess the prevalence of postural changes in 

school children, a of total 288 (117 boys and 171 girls) children were selected of age 

between 6 to 15 years. The mean age was 10.6 (± 2.4), the mean body weight was 

38.6 (± 12.7 kg) and the mean height was 1.5 (± 0.1m). Plump line test was used for 

the collection of data. The data were analyzed using chi-square test and logistic 

regression analysis at 0.05 level of significance. Researchers found the following 

deviations to be prevalent among school children: thoracic hyper kyphosis, 30.2%, 

lumbar hyper-lordosis, 37.2%, shoulder elevation, 74.3%, forward head posture, 

53.5%, valgus knees, 51.7%, asymmetry of the iliac crests, 43.1% and winged 

shoulder blades, 66.3%. The associated factors were age, gender, BMI and physical 

activity. Conclusion of the study was to understand the deviations developed to 

execute the preventive measures and rehabilitation activities. Besides, some of the 

linked factors were found to be modifiable. 
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 Verma et. al. (2016) compared the HRPF of B.P.E, B.C.A. and B.E. students 

studying in Hanuman Vyayam Prasarak Mandal, Amaravathi, Maharashtra. A total 

60 men students were selected for the study whose age ranged 18±2.23 year. The 

selected HRPF components were cardio-vascular endurance, body composition, 

flexibility, muscular strength and muscular endurance. ANOVA was used to compare 

HRPF. The results showed no significant difference in fat and in lean body mass as 

the F-value was 2.144 (sig, 0.127) and 1.84 (sig. 0.168) respectively. Significant 

differences were found on sit and reach (flexibility), chin up (muscular strength) one 

mile run (cardiovascular endurance) and sit up (muscular endurance) as F—values 

obtained were 5.612 (sig. 0.006), 15.66 (sig. 0.000), 17.00 (sig. 0.000) and 13.49 (sig. 

0.000), respectively.  

 Durai (2017) in his study to compare Postural deformities among 

sportspersons and non-sports persons of school boys of 9 to 11 years of age. A total 

of 300 school boys were randomly selected from Tamil Nadu, India. The postural 

deformities were selected were of Neck, Shoulder, Trunk and Lower back which were 

assessed using the New York Posture Test. Significant differences were found among 

sports persons and non-sports persons. The level of significance was 0.05. 

 Kaur and Mahi (2017) conducted a study to find out the ratio of school going 

children who had Postural deformities, 100 school boys of 10-18 years were randomly 

selected from Punjab. The selected Postural deformities were Kyphosis, Lordosis, 

Scoliosis, Knock knee, Flat foot and Bow legs. The posture grid chart was used for 

the collection of data. Percent analysis showed rural area of Punjab have higher 

numbers of knock knee and lesser of Flat foot among boys. 

 Ramalingam et al. (2017) conducted a study to find the prevalence of Postural 

deformities among high school students for which a total of 100 (35 male and 65 

female) students were selected and were tested using the plump line test to assess the 

sagittal and frontal alignments and a survey questionnaire was administered to 

recognize their postural awareness. The results from percent analysis revealed that 

86% (n=86) high school students were reactive to the importance of posture and 70% 
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(n=70) were aware about their own posture. From postural screening, 20% of boys (n-

7) and 10.8% of girls (n=7) subjects were found in postural deviations. 

 Kumar (2018) conducted a study to compare the physical fitness among boys 

of different age groups. A total of two thousand boys, 500 subjects each of age ranging 

from 13-16 years. The AAPHER youth fitness test was selected for the purpose of this 

study. Significant differences were obtained on pull ups, sit ups and shuttle run among 

various age groups of 13 to 16 years boys. Standing broad jump variables was 13-16 

years, 50 yard dash variables was 13-16 years, 600 yard run/walk variables was 13-

16 years were used. The level of significance was 0.05.  
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  The selection of subjects, selection of variables, tests and criterion measures, 

experimental design, collection of data, procedure for administration of the tests, 

reliability of data and the statistical techniques used are presented in this chapter. 

3.1 Selection of Subjects 

 The subjects were 1200 boys and 1200 girls of High schools and Higher 

secondary schools of Government, Aided and Private schools of Nilgiri district. For 

this study the subjects were categorized as boys and girls Under 14 years, Under 15 

years, Under 16 years and Under 17 years.  

Table 3 

The details of subjects selected for the study 

Particulars 
No. of 

schools 
Gender  No. of students 

Government schools 12 
Boys  600 

Girls 600 

Aided schools 8 
Boys  400 

Girls 400 

Private schools 5 
Boys 200 

Girls 200 

Total 25  2400 
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Figure 1 

The  gender and age wise number of subjects selected for the study  

 

 

 

 

 

 

 

 

 

 

3.2 Selection of Variables 

 The selected postural deformities, the tests used and its criterion measures 

used in this study are listed in table 4. 

Table 4 

Postural deformities variables selected for the study along with the tests and criterion 
measures 

Sl. 
No. 

Variables Test 
Criterion  
Measures 

1. Scoliosis New York state posture test Degree 

2. Kyphosis New York state posture test Degree 

3. Lordosis New York state posture test Degree 

4. Round shoulders New York state posture test Degree 

5. Bow legs New York state posture test Degree 

6. Knock knees New York state posture test Degree 

7. Claw foot Foot print test Degree 

8. Flat foot Foot print test Degree 

Boys 

U
nder 14 Y

ears (300 
N

os.) 

U
nder 15 Y

ears (300 
N

os.) 

U
nder 16 Y

ears (300 
N

os.) 

U
nder 17 Y

ears (300 
N

os.) 
Total 1200 Nos. 

Total 2400 Nos. 

Girls 

U
nder 14 Y

ears (300 
N

os.) 

U
nder 15 Y

ears (300 
N

os.) 

U
nder 16 Y

ears (300 
N

os.) 

U
nder 17 Y

ears (300 
N

os.) 

Total 1200 Nos. 
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 The selected physical fitness variables, the tests used and its criterion measures 

used in this study are listed in table 5. 

Table 5 

Physical fitness variables selected for the study along with the tests and criterion 

measures 

Sl. 
No. 

Variable Test 
Criterion 
Measures  

1. Speed 50 mts. Dash (Flying start) 
1/100th of a 
second 

2. Agility 4x10 mts. Shuttle run 
1/100th of a 
second 

3. Static balance  Stork stand test 
1/100th of a 
second  

4. Dynamic balance Johnson’s modified bass test Numbers  

5. Movement time 
Nelson’s hand and arm 
reaction test 

1/100th of a 
second. 

6. 
Flexibility (Trunk & 
Back) 

Sit and Reach Test Centimeters. 

7. Angle flexibility Goniometer Degrees 

8. Abdominal strength Sit-ups in one minute Numbers 

9. Coordination 8 figure Duck test 
1/100th of a 
second 

10. Endurance Cooper's 8-minute run Meters 

11. Explosive power I Vertical jump test Centimeters 

12. Explosive power II Standing broad jump Centimeters 

13. Reaction time Nelson’s hand reaction test 
1/100th of a 
second. 
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3.3 Experimental design 

 The experimental design used for this study was simple random group design 

and the subjects were randomly selected from each of the age group from schools of 

Nilgiri district from the enrolment rolls as on the 6th working day of the academic year 

2019-20.  

3.4 Procedure for administration of tests  

SCOLIOSIS 

Test : New York State Posture Test 

Equipment :  Wall, Plumb line, Chalk 

Purpose : To assess Scoliosis  

Procedure : A plumb line was suspended vertically downwards in front of a 

wall. A line was drawn 3 feet parallel to the wall. The subject was 

asked to stand at the 3 feet line in front of the wall and the scholar 

was positioned at the 10 feet line. The subject will be positioned in 

such a manner that the scholar can view the subject against the 

plumb line and the wall, so that 

the plumb line behind the 

subject hangs down from the 

head to the toe cutting the body 

into right and left halves, so as 

to assess the lateral deviations 

related to Scoliosis. 

LORDOSIS 

Test : New York State Posture Test 

Equipment :  Wall, Plumb line, Chalk 

Purpose :  To assess Lordosis  
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Procedure :  A plumb line was suspended vertically downwards in front of a 

wall. A line was drawn 3 feet parallel to the wall. The subject was 

asked to stand at the 3 feet 

line in front of the wall and 

the scholar was positioned at 

the 10 feet line. The subject 

will be positioned in such a 

manner that the scholar can 

view the subject against the plumb line and the wall. The subject 

was asked to stand facing the scholar at the 3 feet line 

perpendicular to the scholar on the sagittal plane cutting the body 

into front and back halves, so that the plumb line passes either on 

the left or right side of the subject, so as to assess Lordosis. 

KYPHOSIS 

Test : New York State Posture Test  

Equipment : Wall, Plumb line, Chalk 

Purpose :  To assess Kyphosis 

Procedure     :  A plumb line was suspended vertically downwards in front of a 

wall. A line was drawn 3 feet parallel to the wall. The subject was 

asked to stand at the 3 feet line in front of the wall and the scholar 

was positioned at the 10 feet line. The subject will be positioned in 

such a manner that the scholar can view the subject against the 

plumb line and the wall. The subject was asked to stand facing the 

scholar at the 3 feet line perpendicular to the scholar on the sagittal 

plane cutting the body of 

subjects into front and back 

halves, so that the plumb line 

passes either on the left or right 

side of the subject, so as to 

assess Kyphosis. 
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ROUND SHOULDERS 

Test :  New York state posture test 

Equipment :  Wall, Plumb line, Chalk 

Purpose :  To assess Round shoulders  

Procedure :  A plumb line is suspended vertically downwards in front of a wall. 

A line is drawn 3 feet parallel to the wall. The subject was asked to 

stand at the 3 feet line in front of the wall and the scholar will be 

positioned at the 10 feet line. The subject will be positioned in such 

a manner that the scholar can view the subject against the plumb 

line and the wall. The 

subject was asked to stand 

facing the scholar at the 3 

feet line perpendicular to the 

scholar on the sagittal plane 

cutting the body of students 

into front and back halves, 

so that the plumb line passes either on the left or right side of the 

subject, so as to assess Round shoulders. 

KNOCK KNEES 

Test :  New York state posture test 

Equipment :  Wall, Plumb line, Chalk 

Purpose : To assess Knock knees . 

Procedure : A plumb line was suspended 

vertically downwards in front of a 

wall. A line was drawn 3 feet parallel 

to the wall. The subject was asked to 

stand at the 3 feet line in front of the 

wall and the scholar will be positioned 

at the 10 feet line. The subject was 

positioned in such a manner that the scholar can view the subject 
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against the plumb line and the wall, so that the plumb line behind 

the subject hangs down from the head to the toe cutting the body 

into right and left halves, so as to assess the lateral deviations 

related to Knock knees. 

BOW LEGS 

Test :  New York State Posture Test 

Equipment :  Wall, Plumb line, Chalk 

Purpose :  To assess Bow legs 

Procedure :  A plumb line was suspended vertically downwards in front of a 

wall. A line is drawn 3 feet parallel to the wall. The subject was 

asked to stand at the 3 feet line in front of the wall and the scholar 

will be positioned at the 10 feet line. The subject will be  positioned 

in such a manner that the scholar can 

view the subject against the plumb 

line and the wall, so that the plumb 

line behind the subject hangs down 

from the head to the toe cutting the 

body into right and left halves, so as 

to assess the lateral deviations related 

to Bow legs. 

CLAW FOOT 

Test :  Foot print test 

Purpose :  To assess Claw foot. 

Procedure :  Claw foot was evaluated 

subjectively, for which the scholar 

has undergone training under an 

expert 
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FLAT FOOT 

Test :  Foot print test 

Equipment :  White paper, Ink, Steel pad 

Purpose :  To assess Flat foot 

Procedure :  The foot print was taken as the criterion for the detection of flat foot. 

Before taking the foot print, the subject was given the detailed 

instructions regarding the use of pedograph. Foot print was taken on 

the pedograph which was made of an ordinary steel pad sheets. Finger 

print ink was evenly spread on the pad sheets with a brush. The subject 

was asked to stand bare-footed on the 

pedograph and made to press the feet for 

proper inking and thereafter was asked to 

stand on the paper sheets placed on a hard 

card board and to press the feet carefully in 

order to have proper foot impressions on the 

paper. Through this method height of the 

longitudinal arc was obtained for detection 

of Flat foot. 

 The thirteen selected Physical fitness variables and tests used for this study are 

shown in Table 6. 
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Table 6 

Physical fitness variables selected for the study 

Sl. No. Variable Test 

1. Speed 50 mts. Dash (Flying start) 

2. Agility 4x10 mts. Shuttle run 

3. Static balance Stork stand test 

4. Dynamic balance Johnson's modified bass test 

5. Movement time Nelson’s hand and arm reaction test 

6. Flexibility (Trunk & Back) Sit and reach test 

7. Ankle flexibility Goniometer 

8. Abdominal strength Sit-ups in one minute 

9. Coordination 8 figure Duck test 

10. Endurance Cooper's 8-minute Run / walk test 

11. Explosive power I Vertical jump test 

12. Explosive power II Standing broad jump 

13. Reaction time Nelson’s hand reaction test 

 

50 mts. Dash (Flying start)  

Purpose: To test speed.  

Equipment: Measuring tape, stopwatch, flags.  

Procedure: How the test will be conducted was explained to the subjects.  

Phase 1: Warm Up Session 

 Warm-up sessions are designed 

to reduce the risk of injury while 

maximising the subject’s performance. 

A warm-up routine for both boys and 

girls of 5-8 minute period was given 

since their fitness level will be much 

lower. 
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Phase 2: Acceleration Phase or Approach Run 

 This phase is for acceleration of the subject which enables the 

scholar to test the Speed of the subjects. 

Variations: 

 The approach run distances may need to be changed depending on the 

subjects’ fitness levels; for example, girls only need 5 to 10 metres for acceleration, 

while boys may require more. 

Phase 3: Execution Phase or Test Phase 

 The test was being recorded 

only when the subject crosses the flag 

placed perpendicular to the scholar, 10 

metres away from the start line for the 

acceleration phase, which is indicated 

by fixing flag on a pole. The scholar 

puts off the stop watch when the 

subject crosses the finishing line 

which is indicated by fixing a second flag on a pole. 

Scoring: The minimum time required to cover a distance of 50metres measured in 

1/100th of a second between the two flags placed.  
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4  10 mts. Shuttle run 

Purpose: To measure agility  

Equipment: Stop watch, Flag, Wooden dumbbells  

Procedure: To measure Agility, two lines 

were marked parallel to each other 10 

meters apart on the ground. The subject 

stood behind one of the lines and two 

wooden dumbbells were kept behind the 

other line. On the signal 'Start' the subject 

ran to the wooden dumbbells took one 

dumbbell and return to the starting line for placing the dumbbell behind the line. The 

subject will again run to the second dumbbell which again is carried across to the 

starting line on subject's way back. Two subjects were allowed to run together.  

 

 

Stork Stand Test 

Purpose: To measure Static balance. 

Equipment: Stopwatch 

Procedure:  From a standing position on the foot of the dominant leg, the subject 

was asked to place the other foot on the inside of the supporting knee and the hands 
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on the hips. On the signal "begin" the heel will be raised from the floor and balance 

have to be maintained as long as possible without moving on the ball of the foot from 

its original position and by not allowing the heel to touch the floor. Each subject is 

allowed three trials. 

Scoring: Score is the time elapsed between the time, the heel is raised and the balance 

is lost and is recorded in 1/100th of a second. The best of three trials was taken as the 

final score. 
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Johnson's Modified Bass Test 

Purpose: To measure Dynamic balance  

Equipment: Stop watch 

Procedure: The subject was asked to stand with the right foot on the starting mark. 

On the signal, the subject jumped to the first mark and lands on the left foot, balancing 

on the ball of the foot as long as possible, up to a maximum of 5 seconds. Then the 

subject jumped to the next mark, landing on the right foot and tries to balance for five 

seconds on the ball of the foot.  The subject continued this procedure, balancing on 

each mark as long as possible upto five seconds. A total of 10 landing spots was 

covered in each trial. Only one trial was given after a practice trial. 

Figure 2 

Floor pattern for Modified bass test 

 

Scoring: The subject scores five points each time he / she  lands successfully on the 

mark, plus one point for each second he / she  maintains balance on a mark upto 5 

seconds. The total points secured by the subject on all ten spots were recorded as the 

final score. Thus a subject’s final score can be from zero to hundred. 



Chapter III 

51 
A cross sectional analysis of selected Physical fitness variables and Postural deformities  
across Age and Gender of school children of Nilgiri district 

 

Nelson's hand and arm reaction test 

Purpose: To test Speed of movement 

Equipment: Table, chair and yard stick  

Procedure: The subject was asked to sit on a 

chair facing the table. The palms were kept 

facing each other with the inside border of the 

little finger, resting along two lines which 

were marked on the edge of the table 12 inch 

apart. The scholar held the scale near the top, 

so that it hanged midway between the subject's 

palm and the baseline of the scale positioned evenly with the upper edges of the 

fingers of the subject, with the subjects looking at the concentration zone. After a 

preparatory command "ready" was given, the scale was dropped and subject stopped 

as quickly as possible, with an inward horizontal movement of the arms trying to catch 

the scale with both the palms. Before measuring the speed of movement all the details 

of the test were clearly explained to the subjects and each subject was given five 

practice trials. A total of twenty trials were given and the distance the scale fell 

through the hands before it was stopped was recorded. 

Scoring: The average of middle ten trials was taken as the final score after eliminating 

five slowest and five fastest trials. 
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Sit and reach test 

Purpose: To measure the Flexibility of low back and hamstring muscles. 

Equipment: A special apparatus consisting of a box fixed with a steel measuring scale 

extending over the front edge with the 23rdcentimetre coinciding with the edge. The 

apparatus was placed against a turned bench to prevent it from sliding on the floor. 

Procedure: The subject was asked to 

assume a long sitting position, with the 

feet against the box, later the subject 

was asked to keep the knees straight 

extending the arms forward, keeping 

one hand on the top of the other, palms 

facing down and finger pads on the top 

of the finger nails. If the subject was 

not able to  keep the knees straight, the 

investigator held them down. Later, 

the subject was asked to  reach directly forward along the measuring scale four times, 

holding the final position of maximum reach for atleast one full second and for which 

only one trial was given. 

Scoring: The farthest distance covered measured to the nearest centimetre was 

observed. The best of three fair trials was taken as the final score.   
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Ankle flexibility 

Purpose: The test measures the range of movement at ankle joint when foot is 

dorsiflexed from planter flexion. 

Equipment: Goniometer and a table  

Procedure: The subject  was asked 

to sit with legs spread on the table 

with the back touching the wall and 

feet at the projecting corner of the 

table. The stationary wing of the 

goniometer was fixed to the lower 

leg and the centre of the goniometer 

to the medieval malleolus and the 

moving arm was adjusted on the flexing of the ankle. Initial reading was taken and 

recorded in degrees and ankle was dorsiflexed, that is pulled towards the anterior part 

of the leg and again the final reading was taken and recorded in degrees. 

Scoring: The difference between the initial reading and the final reading was 

considered and the average of both ankles was taken as the final score of Ankle 

flexibility. 
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Sit ups in one minute 

Purpose: To measure abdominal strength and endurance. 

Equipment: Stop watch, Gymnastic mat  

Procedure: The subjects was asked to lie on the back with the knees bent, feet on the 

floor and heels not more than 12 inches from the buttocks. The ankle at the knees 

should be less than 90 degrees. The subject was asked to place the  hand at the back 

of the neck. The partner both the feet placed to keep them in touch with the surface. 

The subject was asked to tightens his / her  abdominal muscles and brings the head 

and elbows forward as he / she  curls up finally touching elbows to knees. This action 

constitutes as one sit up. The subject returns 

to the starting position with elbows on the 

surface before performing the sit up again. 

The timer gives the signal "ready go!" and 

the sit up performance is stopped on the 

word "stop". . A foul nullifies the count for 

a sit up. The watch was started on the word 

"go" and stopped on the word "stop". 

Scoring: The number of correctly executed sit ups by the subject in 60 seconds shall 

be the score. 
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8 Duck test 

Purpose: To measure the ability of the subject to perform a number of complex motor 

movements simultaneously. 

Procedure: To measure the ability of the subject to alter the body position while 

moving forward rapidly. Two uprights were placed 10 feet apart with the cross bar 

adjusted to the height of the subject's waist. The subject starts at the right of one of 

the upright on the signal "Go". The subject further runs under the cross bar, goes 

around the other upright, back under the cross bar again, and around the near upright. 

In other words, the subject runs around the uprights in a figure of 8 fashion, ducking 

under the Cross bar each time. This completes one cycle.  

Scoring: The final score is the length of time required to complete four cycles.  

Figure 3 

Figure of eight Duck test for Coordination 
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Cooper's eight  minute run/walk test 

Purpose: To measure Cardio-respiratory endurance. 

Equipment: Stop watch, Whistle, Measuring tape 

Procedure: The subjects were asked to assemble behind the starting line. On the 

"start" signal, they run or walk as far as possible within 8 minutes time limit. An 

experienced pacer should accompany 

performers around the running area during 

the actual test. Performers should remain 

where they finished long enough for test 

administrators to record the distance 

covered. Ample time should be given for 

warm up as well as post-test cool down. 

Scoring: The distance is measured in metres. 
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Vertical jump 

Purpose: To measure the Explosive power of the legs  

Equipment:A smooth wall surface atleast 5 metres high 

from the ground, Chalk , Measuring tape 

Procedure: The subject was asked to stand  with one side 

(right handed right side & left handed left side) towards 

the wall, heals together holding  a piece of chalk in 

subject's hand. In this position the subject was asked to 

extend  the hand as high as possible without raising the 

subject's heels and to make a mark on the wall. The 

subject was then asked to jump as high as possible and 

make another mark on the same wall, at the highest point 

of subject's jump. 

Scoring: The distance between the normal reach mark and the maximum jump mark 

was measured to the nearest centimetres. Best of two trials was recorded as a  subject's 

final score. 
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Standing broad jump 

Purpose: To measure Explosive power of the legs 

Equipment: Gymnastic mat on floor or outdoor jumping pit, Measuring tape. 

Procedure: The subject stands behind the take-off 

line with the feet several inches apart and toes just 

behind the line. In preparation for jumping, the 

subject swings the arms backward and bends the 

knees. The jump is accomplished by 

simultaneously extending the knees and by 

swinging the arms forward. 

Scoring: The best of three trials in centimetres is recorded as the final score. 

 

Nelson's hand reaction test 

Purpose: To measure the speed of reaction with the hand response to a visual 

stimulus. 

Equipment: Nelson's reaction timer, table / desk and chair, Stopwatch. 

Procedure: The subjects was asked to sit with the forearm and hand resting 

comfortably on the table (or desk chair). The tips of the thumb and index finger 

were asked to be held in a ready to pinch position about 3 to 4 inches beyond 

the edge of the table. The upper edges of the thumb and index finger was 

positioned to be in a horizontal position. The scholar held the stick-timer near 
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the top, letting it hang between the subject's thumb and index finger with the 

baseline even with the upper surface of the subject's thumb. 

The subject was directed to look at the concentration 

zone and as told to react for catching the stick, when it is 

released. The subject was asked neither to look at the tester's 

hand nor to move the  hands up or down while attempting to 

catch the falling stick. Twenty trials were given. Each drop 

was preceded by a preparatory command of "ready". 

Scoring: When the subject catches the stick, the score was 

read just above the upper edge of the thumb. The five slowest 

and the five fastest trials were discarded and an average of the 

middle ten is recorded as the score. The score was recorded to 

the nearest 1/100th of a second. 
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3.5 Reliability of the Data  

 Reliability of the data was ensured by tester's competency and instrument 

reliability.  

3.5.1 Tester's Competency 

 All the measurements on the different selected Physical fitness and Postural 

deformities variables in this study were taken by the scholar with the help of assistants.  

From the research point of view, it is very important to be familiar in using the various 

instrument and hence, the scholar had undergone training under an expert, inorder to 

ensure the reliability of measurements taken.  After a series of practice sessions, the 

tester's competency was statistically analysed and established by using the test-retest 

method and is presented in Table 7. Since, the correlation coefficient values were very 

high, the tester's competency in taking measurements were accepted.  

Table 7 

Coefficient of correlation done on the test-retest method to ascertain the competency 

of the tester 

Sl. No. Tests, Methods & Variables Tested 
Coefficient 

of 
correlation 

1. Scoliosis (New York state posture test) 0.94 

2. Kyphosis (New York state posture test) 0.98 

3. Lordosis (New York state posture test) 0.95 

4. Round shoulders (New York state posture test) 0.97 

5 Bow legs (New York state posture test) 0.99 

6. Knock knees (New York state posture test) 0.99 

7. Claw foot (Foot print test) 0.95 

8. Flat foot (Foot print test) 0.97 

          9 Speed {50 mts. Dash (Flying start)} 0.98 

10. Agility (4x10 mts. Shuttle run) 0.98 

11. Static balance (Stork stand test) 0.99 
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Sl. No. Tests, Methods & Variables Tested 
Coefficient 

of 
correlation 

12. Dynamic balance (Johnson's modified bass test) 0.97 

13. Movement time (Nelson’s hand and arm reaction test) 0.95 

14. Flexibility {(Trunk & Back) Sit and reach test} 0.99 

15. Ankle flexibility (Goniometer) 0.96 

16. Abdominal strength (Sit-ups in one minute) 0.99 

17. Coordination (8 figure Duck test) 0.98 

18. Endurance (Cooper's 8-minute Run) 0.99 

19. Explosive power I  (Vertical jump test) 0.99 

20. Explosive power II  (Standing broad jump) 0.99 

21. Reaction time (Nelson’s hand reaction test) 0.95 

 

3.5.2 Instrument Reliability  

 The instrument such as stop watches, Plump line, test box, Goniometer etc. for 

measuring Postural deformities & Physical fitness variables were all having ISI 

standard and manufactured by reputed companies and being used in research 

laboratories. Thus, the instrument used in this study were reliable enough for the 

purpose of the study.  

3.6 Statistical Techniques  

 Various descriptive profiles like mean, median, mode, standard deviation, 

variance, skewness, kurtosis, standard error of skewness, standard error of kurtosis, 

range, minimum score, maximum score, 25th percentile, 50th percentile and 75th 

percentile of boys and girls of the four age groups such  as Under 14 year boys, Under 

14 year girls, Under 15 year boys, Under 15 year girls, Under 16 year boys, Under 16 

year girls, Under 17 year boys and Under 17 year girls was  statistically analysed 

separately on  the selected thirteen physical fitness variables such as Speed, Agility, 

Static balance, Dynamic balance, Movement time, Flexibility, Ankle flexibility, 

Abdominal strength, Coordination, Endurance, Explosive Power 1, Explosive power 

2 and Reaction time. 
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  Data collected from the various groups were statistically examined for 

significant difference in means by applying two way analysis of variance (two way 

ANOVA) to compare all the thirteen different selected physical fitness namely Speed, 

Agility, Static balance, Dynamic balance, Movement time, Flexibility, Ankle 

flexibility, Abdominal strength, Coordination, Endurance, Explosive Power 1, 

Explosive power 2 and Reaction time across the four age groups and  the three types 

of school. 

Later the LSD (equivalent to no adjustments) post-hoc test was  done on those 

variables in which F-ratio's will be  significant, inorder to verify whether the 

difference really exist or not for which the level of significance was set at 0.05. 

 T-ratio was used  to compare all the thirteen different selected physical fitness 

namely Speed, Agility, Static balance, Dynamic balance, Movement time, Flexibility, 

Ankle flexibility, Abdominal strength, Coordination, Endurance, Explosive Power 1, 

Explosive power 2 and Reaction time across gender. 

 Chi-square was done to find out the association of Postural deformities to 

different selected groups such as Under 14 year boys, Under 14 year girls, Under 15 

year boys, Under 15 year girls, Under 16 year boys, Under 16 year girls, Under 17 

year boys and Under 17 year girls. 

  Factor analysis (principal component analysis) was done to find out 

prominent factors comprising of anyone or all of the selected physical fitness variables 

among selected eight groups separately. The unloaded factors obtained will be then 

rotated by varimax method to find the final solution.  

 Percentile norms was constructed on those prominent physical fitness 

variables extracted after factor analysis for eight different groups such as Under 14 

year boys, Under 14 year girls, Under 15 year boys, Under 15 year girls, Under 16 

year boys, Under 16 year girls, Under 17 year boys and Under 17 year girls.  

 The level of significance for making inferences was set at 0.05. 
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4.1 Descriptive Analysis  

 Various descriptive profiles like mean, median, standard deviation, variance, 

skewness, standard error of skewness, kurtosis, standard error of kurtosis, range, 

minimum score, maximum score, 25th, 50th and 75th percentile on the selected thirteen 

physical fitness variables such as Speed, Agility, Static balance, Dynamic balance, 

Movement time, Flexibility, Ankle flexibility, Abdominal strength, Coordination, 

Endurance, Explosive Power 1, Explosive power 2 and Reaction time were done on 

ten groups such as Under 14 year boys, Under 14 year girls, Under 15 year boys, 

Under 15 year girls, Under 16 year boys, Under 16 year girls, Under 17 year boys, 

Under 17 year girls, Boys (as a single group irrespective of age) and Girls (as a single 

group irrespective of age) and is presented in table 8, 9,10, 11, 12,13,14,15,16 and 17 

respectively. 
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Table 8 

Descriptive Analysis done on Physical fitness variables of Under 14 Year boys of Nilgiri District 

 N Mean Median Std. Deviation Variance Skewness 
Std. Error  

of Skewness 
Kurtosis 

Std. Error  
of Kurtosis 

Range Minimum Maximum 
Percentiles 

25 50 75 

Speed 300 11.6927 11.7 0.40566 0.165 0.807 0.141 -0.26 0.281 1.3 11.2 12.5 11.4 11.7 11.8 

Agility 300 20.23 20 1.284 1.649 -0.361 0.141 -0.91 0.281 5 17 22 19 20 21 

Static Balance 300 3.829 3.8 0.247 0.061 0.134 0.141 -1.19 0.281 0.8 3.5 4.3 3.6 3.8 4 

Dynamic Balance 300 45.12 45 3.105 9.642 -0.095 0.141 -1.22 0.281 10 40 50 43 45 48 

Movement Time 300 35.98 36 3.304 10.919 0.03 0.141 -1.33 0.281 10 31 41 33 36 39 

Flexibility 300 30.25 30 4.684 21.939 0.11 0.141 -0.7 0.281 17 22 39 27 30 33 

Ankle Flexibility 300 15.39 15 1.503 2.258 .041 .141 .536 .281 6 12 18 14 15 16 

Abdominal Strength 300 34.44 34 5.974 35.686 0.217 0.141 -1.21 0.281 21 25 46 29 34 40 

Coordination 300 20.098 20 0.9581 0.918 0.672 0.141 -0.63 0.281 2.9 19.1 22 19.1 20 20.5 

Endurance 300 2134.33 2100 168.57 28415.94 0.415 0.141 -1.3 0.281 600 1900 2500 2000 2100 2300 

Explosive Power 1 300 54.93 55 1.409 1.985 -0.388 0.141 -0.87 0.281 5 52 57 54 55 56 

Explosive Power 2 300 123.74 123 1.678 2.817 0.503 0.141 -0.26 0.281 7 121 128 123 123 125 

Reaction Time 300 35.98 36 3.304 10.919 0.03 0.141 -1.33 0.281 10 31 41 33 36 39 
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Table 9 

Descriptive Analysis done on Physical fitness variables of Under 14 Year girls of Nilgiri District 

 N Mean Median Std. Deviation Variance Skewness 
Std. Error  

of Skewness 
Kurtosis 

Std. Error  
of Kurtosis 

Range Minimum Maximum 
Percentiles 

25 50 75 

Speed 300 12.8 12.7 0.4 0.168 0.73 0.14 0.99 0.28 1.9 12.1 14 12.5 12.7 13 

Agility 300 20.8 21 1.1 1.29 -0.1 0.14 -0.5 0.28 4 19 23 20 21 21 

Static Balance 300 3.83 3.8 0.2 0.061 0.13 0.14 -1.2 0.28 0.8 3.5 4.3 3.6 3.8 4 

Dynamic Balance 300 33.3 33 1.9 3.53 -0.2 0.14 -0.9 0.28 6 30 36 32 33 35 

Movement Time 300 40.4 40 3 9.235 0.4 0.14 -1.1 0.28 10 36 46 38 40 43 

Flexibility 300 25.5 26 3.6 12.95 -0.1 0.14 -1.5 0.28 11 20 31 22 26 29 

Ankle Flexibility 300 15.75 16 1.228 1.508 .472 0.14 .679 0.28 4 14 18 15 16 16 

Abdominal Strength 300 24.5 25 5.6 31.25 -0.1 0.14 -1.2 0.28 19 15 34 19.3 25 29 

Coordination 300 19.8 19.9 0.7 0.553 -0.7 0.14 0.27 0.28 2.8 18.2 21 19.5 19.9 20.3 

Endurance 300 1656 1700 105 11038 -0.5 0.14 -0.1 0.28 400 1400 1800 1600 1700 1700 

Explosive Power 1 300 47.9 48 2 4.042 0.24 0.14 -0.6 0.28 8 44 52 46 48 49 

Explosive Power 2 300 116 117 2.4 5.846 -0.4 0.14 -0.7 0.28 9 111 120 115 117 118 

Reaction Time 300 40.4 40 3 9.235 0.4 0.14 -1.1 0.28 10 36 46 38 40 43 
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Table 10 

Descriptive Analysis done on Physical fitness variables of Under 15Year boys of Nilgiri District 

 N Mean 
Std. Error  
of Mean 

Median Std. Deviation Variance Skewness 
Std. Error  

of Skewness 
Kurtosis 

Std. Error  
of Kurtosis 

Range Minimum Maximum 
Percentiles 

25 50 75 

Speed 300 11.5628 0.0143 11.5 0.2473 0.061 0.535 0.141 -0.544 0.281 0.8 11.2 12 11.4 11.5 11.6 

Agility 300 18.9 0.066 19 1.149 1.321 -0.362 0.141 -1.441 0.281 3 17 20 18 19 20 

Static Balance 300 4.14 0.0091 4.2 0.1569 0.025 -0.61 0.141 -0.356 0.281 0.6 3.8 4.4 4 4.2 4.3 

Dynamic Balance 300 45.13 0.173 46 2.997 8.983 -0.364 0.141 -0.668 0.281 11 39 50 43 46 48 

Movement Time 300 32.12 0.259 31 4.494 20.197 0.251 0.141 -1.207 0.281 15 25 40 28 31 36 

Flexibility 300 31.17 0.162 31 2.805 7.87 -0.06 0.141 -0.832 0.281 10 26 36 29 31 33 

Ankle Flexibility 300 15.74 .074 16 1.283 1.646 .244 .141 1.066 0.281 4 14 18 15 16 17 

Abdominal Strength 300 35.77 0.374 36 6.475 41.928 -0.047 0.141 -1.181 0.281 22 25 47 30 36 42 

Coordination 300 20.214 0.0542 20.1 0.9381 0.88 0.359 0.141 -0.617 0.281 3.3 18.8 22.1 19.7 20.1 21 

Endurance 300 2262.67 12.021 2300 208.21 43351 -0.392 0.141 -0.801 0.281 700 1900 2600 2100 2300 2400 

Explosive Power 1 300 54.48 0.111 55 1.915 3.669 -0.344 0.141 -0.973 0.281 6 51 57 53 55 56 

Explosive Power 2 300 126.17 0.098 126 1.702 2.897 -0.157 0.141 -0.785 0.281 6 123 129 125 126 128 

Reaction Time 300 32.12 0.259 31 4.494 20.197 0.251 0.141 -1.207 0.281 15 25 40 28 31 36 
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Table 11 

Descriptive Analysis done on Physical fitness variables of Under 15Year girls of Nilgiri District 

 N Mean Median Std. Deviation Variance Skewness 
Std. Error  

of Skewness 
Kurtosis 

Std. Error  
of Kurtosis 

Range Minimum Maximum 
Percentiles 

25 50 75 

Speed 300 12.5 12.6 0.354 0.126 0.344 0.141 -0.64 0.281 1.2 12 13.2 12.3 12.6 12.6 

Agility 300 20.3 20 0.642 0.412 -0.452 0.141 -0.69 0.281 2 19 21 20 20 21 

Static Balance 300 3.87 3.8 0.271 0.073 0.317 0.141 -1.22 0.281 0.9 3.5 4.4 3.7 3.8 4.1 

Dynamic Balance 300 34.1 34 2.137 4.565 -0.324 0.141 -1 0.281 7 30 37 32 34 36 

Movement Time 300 39.5 40 3.298 10.877 -0.23 0.141 -0.89 0.281 12 33 45 37 40 42 

Flexibility 300 25.8 25 3.66 13.395 0.086 0.141 -1.32 0.281 12 20 32 23 25 29 

Ankle Flexibility 300 15.62 16 1.140 1.299 .423 0.141 .478 0.281 4 14 18 15 16 16 

Abdominal Strength 300 25.2 26 5.718 32.699 -0.166 0.141 -1.01 0.281 21 14 35 20.25 26 30 

Coordination 300 20.4 20.3 0.985 0.971 0.365 0.141 -1.17 0.281 2.8 19.2 22 19.4 20.3 21.1 

Endurance 300 1591 1600 102.7 10548 0.188 0.141 -0.71 0.281 400 1400 1800 1500 1600 1700 

Explosive Power 1 300 46.2 46 1.388 1.926 -0.077 0.141 -0.76 0.281 5 44 49 45 46 47 

Explosive Power 2 300 118 118 2.573 6.621 -0.11 0.141 -0.51 0.281 10 113 123 117 118 120 

Reaction Time 300 39.5 40 3.298 10.877 -0.23 0.141 -0.89 0.281 12 33 45 37 40 42 
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Table 12 

Descriptive Analysis done on Physical fitness variables ofUnder 16Year boys of Nilgiri District 

 N Mean Median Std. Deviation Variance Skewness 
Std. Error  

of  
Skewness 

Kurtosis 
Std. Error  

of  
Kurtosis 

Range Minimum Maximum Sum 
Percentiles 

25 50 75 

Speed 300 11.6 11.7 0.484 0.234 0.05 0.141 -1.176 0.281 1.5 10.9 12.4 3472.4 11.1 11.7 11.9 

Agility 300 18.3 18 0.669 0.447 0.87 0.141 0.852 0.281 3 17 20 5487 18 18 19 

Static Balance 300 4.3 4.3 0.224 0.05 0.17 0.141 -1.252 0.281 0.7 4 4.7 1290.1 4.1 4.3 4.5 

Dynamic Balance 300 45.6 45 3.917 15.34 0.07 0.141 -1.052 0.281 14 39 53 13677 42 45 49 

Movement Time 300 29.6 30 3.975 15.799 -0.11 0.141 -1.16 0.281 13 23 36 8889 26 30 33 

Flexibility 300 34.1 34 4.341 18.84 0.097 0.141 -1.075 0.281 15 27 42 10238 30 34 37 

Ankle Flexibility 300 15.82 16 1.282 1.64 .095 .141 1.08 .281 4 14 18 4747 15 16 17 

Abdominal Strength 300 35.8 36 6.59 43.422 -0.1 0.141 -1.082 0.281 23 24 47 10738 30.25 36 41 

Coordination 300 20 20 0.811 0.657 0.805 0.141 0.36 0.281 3.2 18.9 22.1 6012.5 19.5 20 20.4 

Endurance 300 2232 2200 180.8 32696.88 -0.11 0.141 -1.172 0.281 600 1900 2500 669700 2100 2200 2400 

Explosive Power 1 300 53.9 54 1.312 1.721 0.204 0.141 -1.098 0.281 4 52 56 16160 53 54 55 

Explosive Power 2 300 130 130 1.644 2.703 -0.03 0.141 -0.289 0.281 7 127 134 39088 129 130 131 

Reaction Time 300 29.6 30 3.975 15.799 -0.11 0.141 -1.16 0.281 13 23 36 8889 26 30 33 
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Table 13 

Descriptive Analysis done on Physical fitness variables of Under 16Year girls of Nilgiri District 

 N Mean Median 
Std. 

Deviation 
Variance Skewness 

Std. Error 
of Skewness 

Kurtosis 
Std. Error 

of Kurtosis 
Range Minimum Maximum 

Percentiles 

25 50 75 

Speed 300 12.7 12.7 0.3208 0.103 -0.75 0.141 -0.19 0.281 1.2 12 13.2 12.6 12.7 12.9 

Agility 300 19.9 20 0.477 0.228 -0.32 0.141 1.042 0.281 2 19 21 20 20 20 

Static Balance 300 4.13 4.1 0.2363 0.056 -0.19 0.141 -0.88 0.281 0.8 3.7 4.5 4 4.1 4.3 

Dynamic Balance 300 36.8 37 2.906 8.447 0.073 0.141 -1.01 0.281 10 32 42 34 37 39 

Movement Time 300 33.2 33 3.395 11.529 0.008 0.141 -1.16 0.281 11 28 39 30 33 36 

Flexibility 300 27.9 28 4.145 17.178 -0.02 0.141 -1.14 0.281 14 21 35 24 28 31 

Ankle Flexibility 300 16.26 16 1.209 1.462 .081 0.141 1.073 0.281 4 14 18 15 16 17 

Abdominal Strength 300 26.3 26.5 6.568 43.142 -0.03 0.141 -1.2 0.281 22 15 37 21 26.5 32 

Coordination 300 20 20 0.6614 0.437 -0.02 0.141 -1 0.281 2.3 18.7 21 19.4 20 20.8 

Endurance 300 1627 1600 101.02 10205 -0.27 0.141 -0.5 0.281 400 1400 1800 1600 1600 1700 

Explosive Power 1 300 50.1 50 1.881 3.538 -0.19 0.141 -1.03 0.281 6 47 53 48 50 52 

Explosive Power 2 300 120 120 2.165 4.688 -0.27 0.141 -0.71 0.281 8 116 124 119 120 122 

Reaction Time 300 33.2 33 3.395 11.529 0.008 0.141 -1.16 0.281 11 28 39 30 33 36 
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Table 14 

Descriptive Analysis done on Physical fitness variables ofUnder 17Year boys of Nilgiri District 

 N Mean Median 
Std. 

Deviation 
Variance Skewness 

Std. Error  
of 

Skewness 
Kurtosis 

Std. Error 
of 

Kurtosis 
Range Minimum Maximum 

Percentiles 

25 50 75 

Speed 300 10.6 10.6 0.3 0.09 0.153 0.141 -0.93 0.28 1.1 10.1 11.2 10.4 10.6 10.9 

Agility 300 17.9 18 1.26 1.59 0.074 0.141 -1.13 0.28 4 16 20 17 18 19 

Static Balance 300 4.66 4.6 0.3 0.09 0.185 0.141 -1.12 0.28 1 4.2 5.2 4.4 4.6 4.9 

Dynamic Balance 300 48.1 48 5.08 25.8 0.106 0.141 -1.2 0.28 17 40 57 44 48 53 

Movement Time 300 23.8 24 4.09 16.8 -0.22 0.141 -1.15 0.28 14 16 30 20 24 28 

Flexibility 300 35.3 34 5.74 32.9 0.201 0.141 -1.42 0.28 18 27 45 30 34 41 

Ankle Flexibility 300 16.26 16 1.318 1.737 .253 .141 1.097 0.28 4 14 18 15 16 17 

Abdominal 
Strength 

300 38.8 40 8.14 66.2 -0.12 0.141 -1.31 0.28 26 25 51 31.3 40 46 

Coordination 300 20 20.1 0.65 0.43 -0.26 0.141 -0.74 0.28 2.2 18.8 21 19.7 20.1 20.5 

Endurance 300 2405 2400 134 #### -0.19 0.141 -1.05 0.28 400 2200 2600 2300 2400 2500 

Explosive Power 1 300 54.9 55 1.8 3.24 0.402 0.141 -0.5 0.28 7 52 59 53 55 56 

Explosive Power 2 300 134 134 1.78 3.16 0.112 0.141 -0.71 0.28 7 131 138 133 134 136 

Reaction Time 300 23.8 24 4.09 16.8 -0.22 0.141 -1.15 0.28 14 16 30 20 24 28 
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Table 15 

Descriptive Analysis done on Physical Fitness variables of Under 17Year girls of Nilgiri District 

 N Mean Median 
Std. 

Deviation 
Variance Skewness 

Std. Error  
of 

Skewness 
Kurtosis 

Std. 
Error  

of 
Kurtosis 

Range Minimum Maximum 

Percentiles 

25 50 75 

Speed 300 12.52 12.6 0.38 0.142 -0.14 0.141 -1.47 0.28 1.3 11.9 13.2 12.1 12.6 12.9 

Agility 300 19.54 20 0.5 0.249 -0.16 0.141 -1.99 0.28 1 19 20 19 20 20 

Static Balance 300 4.278 4.2 0.35 0.121 0.22 0.141 -1.09 0.28 1.2 3.7 4.9 4 4.2 4.6 

Dynamic Balance 300 40.55 41 4.52 20.4 -0.08 0.141 -1.23 0.28 15 33 48 36.3 41 45 

Movement Time 300 31.51 32 2.96 8.766 -0.43 0.141 -1.2 0.28 9 26 35 29 32 34 

Flexibility 300 30.01 29 5.23 27.31 0.073 0.141 -1.18 0.28 18 21 39 26 29 35 

Ankle Flexibility 300 16.26 16 1.318 1.737 .253 0.141 1.097 0.28 4 14 15 15 16 17 

Abdominal 
Strength 

300 26.56 27 6.73 45.34 -0.03 0.141 -1.2 0.28 23 15 38 20 27 32 

Coordination 300 19.87 19.8 0.6 0.361 0.568 0.141 -0.43 0.28 2 19 21 19.6 19.8 20.1 

Endurance 300 1785 1800 113 12694 0.235 0.141 -0.67 0.28 400 1600 2000 1700 1800 1900 

Explosive Power 1 300 51.05 51 1.27 1.599 -0.03 0.141 -1.07 0.28 4 49 53 50 51 52 

Explosive Power 2 300 120.4 121 2.83 7.992 -0.28 0.141 -0.78 0.28 10 115 125 119 121 123 

Reaction Time 300 31.51 32 2.96 8.766 -0.43 0.141 -1.2 0.28 9 26 35 29 32 34 
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Table 16 

Descriptive Analysis done on Physical fitness variables of boys irrespective of age of Nilgiri District 

 N Mean Median 
Std. 

Deviation 
Variance Skewness 

Std. Error 
of 

Skewness 
Kurtosis 

Std. 
Error of 
Kurtosis 

Range Minimum Maximum 
Percentiles 

25 50 75 

Speed 1200 11.37 11.5 0.562 0.316 -0.2 0.07 -0.445 0.14 2.4 10.1 12.5 11 11.5 11.8 

Agility 1200 18.83 19 1.427 2.035 0.25 0.07 -0.481 0.14 6 16 22 18 19 20 

Static Balance 1200 4.232 4.2 0.383 0.146 0.29 0.07 0.005 0.14 1.7 3.5 5.2 4 4.2 4.4 

Dynamic Balance 1200 45.97 46 4.049 16.39 0.41 0.07 -0.265 0.14 18 39 57 43 46 49 

Movement Time 1200 30.37 31 5.964 35.58 -0.2 0.07 -0.575 0.14 25 16 41 26 31 35 

Flexibility 1200 32.72 32 4.966 24.67 0.4 0.07 -0.312 0.14 23 22 45 29 32 36 

Ankle Flexibility 1200 15.80 16 1.383 1.913 .032 0.07 .831 0.14 6 12 18 15 16 17 

Abdominal 
Strength 

1200 36.21 36 7.018 49.25 0.13 0.07 -1.037 0.14 27 24 51 30 36 42 

Coordination 1200 20.08 20 0.853 0.727 0.58 0.07 -0.172 0.14 3.3 18.8 22.1 19.5 20 20.5 

Endurance 1200 2259 2300 199.9 39943 -0.2 0.07 -1.029 0.14 700 1900 2600 2100 2300 2400 

Explosive Power 1 1200 54.54 55 1.681 2.826 0.03 0.07 -0.603 0.14 8 51 59 53 55 56 

Explosive Power 2 1200 128.6 128 4.337 18.81 0.18 0.07 -1.038 0.14 17 121 138 125 128 132 

Reaction Time 1200 30.37 31 5.964 35.58 -0.2 0.07 -0.575 0.14 25 16 41 26 31 35 
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Table 17 

Descriptive Analysis done on Physical fitness variables of girls irrespective of age of Nilgiri District 

 N Mean Median 
Std. 

Deviation 
Variance Skewness 

Std. Error 
of 

Skewness 
Kurtosis 

Std. 
Error of 
Kurtosis 

Range Minimum Maximum 
Percentiles 

25 50 75 

Speed 1200 12.6 12.6 0.38 0.147 0.21 0.07 0.22 0.141 2.1 11.9 14 12.3 12.6 12.9 

Agility 1200 20.2 20 0.88 0.776 0.74 0.07 0.78 0.141 4 19 23 20 20 21 

Static Balance 1200 4.03 4 0.33 0.112 0.39 0.07 -0.33 0.141 1.4 3.5 4.9 3.7 4 4.3 

Dynamic Balance 1200 36.2 35 4.15 17.2 0.92 0.07 0.34 0.141 18 30 48 33 35 38 

Movement Time 1200 36.2 36 5 25.02 -0.04 0.07 -0.79 0.141 20 26 46 33 36 40 

Flexibility 1200 27.3 27 4.57 20.91 0.37 0.07 -0.54 0.141 19 20 39 23 27 30 

Ankle Flexibility 1200 15.95 16 1.279 1.635 .276 0.07 .796 0.141 5 14 19 15 16 17 

Abdominal Strength 1200 25.6 26 6.22 38.7 -0 0.07 -1.07 0.141 24 14 38 20 26 31 

Coordination 1200 20 19.9 0.79 0.63 0.4 0.07 0.22 0.141 3.8 18.2 22 19.5 19.9 20.6 

Endurance 1200 1665 1700 128 16482 0.21 0.07 -0.07 0.141 600 1400 2000 1600 1700 1700 

Explosive Power 1 1200 48.8 49 2.5 6.244 -0.09 0.07 -1.01 0.141 9 44 53 47 49 51 

Explosive Power 2 1200 119 119 3 8.984 -0.17 0.07 -0.46 0.141 14 111 125 117 119 121 

Reaction Time 1200 36.2 36 5 25.02 -0.04 0.07 -0.79 0.141 20 26 46 33 36 40 
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4.2 T-Ratio  

 Further, t-ratios were done to find out whether any significant differences 

exists in means on the selected thirteen Physical fitness variables namely Speed, 

Agility, Static balance, Dynamic balance, Movement time, Flexibility, Ankle 

flexibility, Abdominal strength, Coordination, Endurance, Explosive Power 1, 

Explosive power 2 and Reaction time among boys and girls (irrespective of age and 

type of school) and is presented in table 18 

Table 18 

Independent sample t-test done on Physical fitness variables among boys and girls of 

Nilgiri district irrespective of age and type of school 

 
Boys (1200) Girls(1200) 

t p 
Mean SD Mean SD 

Speed 11.37 .56 12.63 .38 64.36* 0.001 

Agility 18.83 1.43 20.15 .88 27.29* 0.001 

Static Balance 4.23 .38 4.03 .33 13.913* 0.001* 

Dynamic Balance 45.97 4.05 36.20 4.147 58.41* 0.001* 

Movement Time 30.37 5.96 36.16 5.002 25.78* 0.001* 

Flexibility 32.72 4.96 27.30 4.57 27.80* 0.001 

Ankle Flexibility 15.80 1.383 15.95 1.279 2.713* 0.007* 

Abdominal Strength 36.21 7.02 25.63 6.221 39.05* 0.001* 

Coordination 20.08 .85 20.03 .79 1.502* 0.133 

Endurance 2258.58 199.85 1664.67 128.38 86.61* 0.001* 

Explosive Power 1 54.54 1.68 48.82 2.50 65.71* 0.001* 

Explosive Power 2 128.60 4.34 118.81 2.99 64.32* 0.001* 

Reaction Time 30.37 5.96 36.16 5.001 25.78* 0.001* 

 

 The above table, to test for difference in means of Speed among boys and girls 

irrespective of age and type of school, indicates a t-value of 64.36 which is significant 

at 0.05 level, as the p-value obtained was 0.001, which was much less than 0.05, the 

level of significance set for this study. Besides, since the mean of boys (11.37) is less 
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than girls (12.63) on Speed, the boys are said to have better Speed than girls. 

 Table 18 also indicates a significant t-value of 27.29 for Agility at 0.05 level 

as the p-value of 0.001 is much less than 0.05. Since the mean of boys (18.83) is much 

less than girls (20.15) on Agility, boys are said to have better Agility than girls.  

 Apart from that, the above table to test for difference in means of Static 

balance among boys and girls irrespective of age and type of school, indicates a t-

value of 13.913 which is significant at 0.05 level, as the p-value obtained was 0.001, 

which was much less than 0.05. Besides, since the mean of boys (4.23) is greater than 

girls (4.03) on Static balance, the boys are said to have better Static balance than girls. 

 Besides, Table 18 also indicates a significant t-value of 58.41 for Dynamic 

balance at 0.05 level as the p-value of 0.001 is much less than 0.05.Since the mean of 

boys (45.97) is much greater than girls (36.20) on Dynamic balance, boys are said to 

have better Dynamic balance than girls.  

 Table 18 also indicates a significant t-value of 25.78 for Movement time at 

0.05 level as the p-value of 0.001 is much less than 0.05.Since the mean of boys 

(30.37) is much less than girls (36.16) on Movement time, boys are said to have better 

Movement time than girls.  

 Apart from that, the above table 18 to test for difference in mean Flexibility 

among boys and girls irrespective of age and type of school, indicates a t-value of 

27.80 which is significant at 0.05 level, as the p-value obtained was 0.001, which was 

much less than 0.05. Besides, since the mean of boys (32.72) is much greater than 

girls (27.30) on Flexibility, the boys are said to have better Flexibility than girls. 

 Table 18 also indicates a significant t-value of 2.713 for Ankle flexibility at 

0.05 level as the p-value of 0.007 is much less than 0.05.Since the mean of girls 

(15.95) is much greater than boys (15.80) on Ankle flexibility, girls are said to have 

better Ankle flexibility than boys.  

 Besides, Table 18 also indicates a significant t-value of 39.05 for Abdominal 

strength at 0.05 level as the p-value of 0.001 is much less than 0.05.Since the mean of 

boys (36.21) is much greater than girls (25.63) on Abdominal strength, boys are said 

to have better Abdominal strength than girls.  
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 Apart from that, the above table to test for difference in mean of Endurance 

among boys and girls irrespective of age and type of school, indicates a t-value of 

86.61 which is significant at 0.05 level, as the p-value obtained was 0.001, which was 

much less than 0.05. Besides, since the mean of boys (2258.58) is much greater than 

girls (1664.67) on Endurance, the boys are said to have better Endurance than girls. 

 Besides, Table 18 also indicates a significant t-value of 65.71 for Explosive 

power 1 at 0.05 level as the p-value of 0.001 is much less than 0.05.Since the mean of 

boys (54.54) is much greater than girls (48.82) on Explosive power 1, boys are said 

to have better Explosive power 1 than girls.  

 Table 18 also indicates a significant t-value of 64.32 for Explosive power 2at 

0.05 level as the p-value of 0.001 is much less than 0.05.Since the mean of boys 

(128.60) is much greater than girls (118.81) on Explosive power 2, boys are said to 

have better Explosive power 2 than girls.  

 Apart from that, the above table to test for difference in mean of Reaction time 

among boys and girls irrespective of age and type of school, indicates a t-value of 

25.78 which is significant at0.05 level, as the p-value obtained was 0.001, which was 

much less than 0.05. Besides, since the mean of boys (30.37) is less than girls (36.16) 

on Reaction time, the boys are said to have better Reaction time than girls. 

 On the other hand, no significant difference in means were found on 

Coordination among boys and girls irrespective of age and type of school, which 

indicates a t-value of 1.502 which was not significant at 0.05 level, as the p-value 

obtained was 0.133, which was much higher than 0.05. Hence, this indicates that, no 

difference do exist on Coordination among boys and girls irrespective of age and type 

of school. 

 A graphical representation of mean difference on Speed, Agility and Static 

balance among boys and girls irrespective of age and type of school is shown in Figure 

4, while that for Dynamic balance, Movement time and Flexibility is shown in Figure 

5, that for Ankle flexibility, Abdominal strength and Endurance is shown in Figure 6 

and that for Explosive power 1, Explosive power 2 and Reaction time is shown in 

Figure 7 respectively. 
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Figure 4 

Graphical representation of means on Speed, Agility and Static balance among boys 

and girls irrespective of age and type of school 

 

Figure 5 

Graphical representation of means on Dynamic balance, Movement time and 

Flexibility among boys and girls irrespective of age and type of school 
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Figure 6 

Graphical representation of means on Ankle flexibility, Abdominal strength and 

Endurance among boys and girls irrespective of age and type of school 

 

Figure 7 

Graphical representation of means on Explosive power 1, Explosive 2 and Reaction 

time among boys and girls irrespective of age and type of school 
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 The selected eight postural deformities such as Scoliosis, Kyphosis, Lordosis, 

Round Shoulder, Bow Leg, Knock Knee, Claw Foot and Flat Foot are evaluated and 

classified into three, namely, Poor, Fair and Good depending on the score. Later 

percent analysis was done based on the classification into poor, fair and good on eight 

age and gender groups irrespective of the type of school such as Under 14 year boys, 

Under 14 year girls, Under 15 year boys, Under 15 year girls, Under 16 year boys, 

Under 16 year girls, Under 17 year boys and Under 17 year girls.  

 The graphical representation of the percent analysis of Scoliosis among the 

Under 14 year boys, Under 14 year girls, Under 15 year boys, Under 15 year girls, 

Under 16 year boys, Under 16 year girls, Under 17 year boys and Under 17 year girls 

irrespective of the type of school is presented in figure 8, 9, 10 and 11 respectively. 

 

Figure 8 

Pie chart showing the percentage of Scoliosis among Under 14 year boys and Under 
14 years girls irrespective of the type of school 
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Figure 9 

Pie chart showing the percentage of Scoliosis among Under 15-year boys and Under 
15 years girls irrespective of the type of school 

 
 

 

Figure 10 

Pie chart showing the percentage of Scoliosis among Under 16 year boys and Under 
16 years girls irrespective of the type of school 
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Figure 11 

Pie chart showing the percentage of Scoliosis among Under 17 year boys and Under 
17 years girls irrespective of the type of school 

  
 

 
 
 The graphical representation of the count of Kyphosis among the Under 14 

year boys, Under 14 year girls, Under 15 year boys, Under 15 year girls, Under 16 

year boys, Under 16 year girls, Under 17 year boys and Under 17 year girls 

irrespective of the type of school is presented in figure 12, 13, 14 and 15 respectively. 

Figure 12 

Pie chart showing the percentage of Kyphosis among Under 14 year boys and Under 
14 years girls irrespective of the type of school 

  

 
 

  



Chapter IV 

82 
A cross sectional analysis of selected Physical fitness variables and Postural deformities  
across Age and Gender of school children of Nilgiri district 

 

Figure 13 

Pie chart showing the percentage of Kyphosis among Under 15 year boys and Under 
15 years girls irrespective of the type of school 

  

 

 

 

Figure 14 

Pie chart showing the percentage of Kyphosis among Under 16 year boys and Under 
16 years girls irrespective of the type of school 
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Figure 15 

Pie chart showing the percentage of Kyphosis among Under 17 year boys and Under 
17 years girls irrespective of the type of school 

  
 

 
 
 The graphical representation of the percentage of Lordosis among the Under 

14 year boys, Under 14 year girls, Under 15 year boys, Under 15 year girls, Under 16 

year boys, Under 16 year girls, Under 17 year boys and Under 17 year girls 

irrespective of the type of school is presented in figure 16, 17, 18 and 19 respectively. 

Figure 16 

Pie chart showing the percentage of Lordosis among Under 14 year boys and Under 
14 years girls irrespective of the type of school 
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Figure 17 

Pie chart showing the percentage of Lordosis among Under 15 year boys and Under 
15 years girls irrespective of the type of school 

  

 

 

Figure 18 

Pie chart showing the percentage of Lordosis among Under 16 year boys and Under 
16 years girls irrespective of the type of school 
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Figure 19 

Pie chart showing the percentage of Lordosis among Under 17 year boys and Under 
17 years girls irrespective of the type of school 

  

 
 
 
 The graphical representation of the percentage of Rounder shoulder among the 

Under 14 year boys, Under 14 year girls, Under 15 year boys, Under 15 year girls, 

Under 16 year boys, Under 16 year girls, Under 17 year boys and Under 17 year girls 

irrespective of the type of school is presented in figure 20, 21, 22 and 23 respectively. 

Figure 20 

Pie chart showing the percentage of Round shoulder among Under 14 year boys and 
Under 14 years girls irrespective of the type of school 
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Figure 21 

Pie chart showing the percentage of Round shoulder among Under 15 year boys and 
Under 15 years girls irrespective of the type of school 

  

 
 

 

Figure 22 

Pie chart showing the percentage of Round shoulder among Under 16 year boys and 
Under 16 years girls irrespective of the type of school 
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Figure 23 

Pie chart showing the percentage of Round shoulder among Under 17 year boys and 
Under 17 years girls irrespective of the type of school 

  
 

 
 

 The graphical representation of the percentage of Bow leg among the Under 

14 year boys, Under 14 year girls, Under 15 year boys, Under 15 year girls, Under 16 

year boys, Under 16 year girls, Under 17 year boys and Under 17 year girls 

irrespective of the type of school is presented in figure 24, 25, 26 and 27 respectively. 

Figure 24 

Pie chart showing the percentage of Bow Leg among Under 14 year boys and Under 
14 years girls irrespective of the type of school 
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Figure 25 

Pie chart showing the percentage of Bow Leg among Under 15 year boys and Under 
15 years girls irrespective of the type of school 

  

 
 
Figure 26 

Pie chart showing the percentage of Bow Leg among Under 16 year boys and Under 
16 years girls irrespective of the type of school 
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Figure 27 

Pie chart showing the percentage of Bow Leg among Under 17 year boys and Under 
17 years girls irrespective of the type of school 

  
 
 

 

 The graphical representation of the percentage of Knock knee among the 

Under 14 year boys, Under 14 year girls, Under 15 year boys, Under 15 year girls, 

Under 16 year boys, Under 16 year girls, Under 17 year boys and Under 17 year girls 

irrespective of the type of school is presented in figure 28, 29, 30 and 31 respectively. 

Figure 28 

Pie chart showing the percentage of Knock knee among Under 14 year boys and 
Under 14 years girls irrespective of the type of school 
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Figure 29 

Pie chart showing the percentage of Knock knee among Under 15 year boys and 
Under 15 years girls irrespective of the type of school 

  

 
 

Figure 30 

Pie chart showing the percentage of Knock knee among Under 16 year boys and 
Under 16 years girls irrespective of the type of school 
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Figure 31 

Pie chart showing the percentage of Knock knee among Under 17 year boys and 
Under 17 years girls irrespective of the type of school 

  
 

 

 The graphical representation of the percentage of Claw foot among the Under 

14 year boys, Under 14 year girls, Under 15 year boys, Under 15 year girls, Under 16 

year boys, Under 16 year girls, Under 17 year boys and Under 17 year girls 

irrespective of the type of school is presented in figure 32, 33, 34 and 45 respectively. 

Figure 32 

Pie chart showing the percentage of Claw foot among Under 14 year boys and Under 
14 years girls irrespective of the type of school 
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Figure 33 

Pie chart showing the percentage of Claw foot among Under 15 year boys and Under 
15 years girls irrespective of the type of school 

  

 
 

Figure 34 

Pie chart showing the percentage of Claw foot among Under 16 year boys and Under 
16 years girls irrespective of the type of school 
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Figure 35 

Pie chart showing the percentage of Claw foot among Under 17 year boys and Under 
17 years girls irrespective of the type of school 

  
 

 
 The graphical representation of the percentage of Flat foot among the Under 

14 year boys, Under 14 year girls, Under 15 year boys, Under 15 year girls, Under 16 

year boys, Under 16 year girls, Under 17 year boys and Under 17 year girls 

irrespective of the type of school is presented in figure 36, 37, 38 and 39 respectively. 

Figure 36 

Pie chart showing the percentage of Flat foot among Under 14 year boys and Under 
14 years girls irrespective of the type of school 
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Figure 37 

Pie chart showing the percentage of Flat foot among Under 15 year boys and Under 
15 years girls irrespective of the type of school 

  

 

 

Figure 38 

Pie chart showing the percentage of Flat foot among Under 16 year boys and Under 
16 years girls irrespective of the type of school 
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Figure 39 

Pie chart showing the percentage of Flat foot among Under 17 year boys and Under 
17 years girls irrespective of the type of school 

  

 

 Later, data collected from the various groups were statistically examined for 

significant difference in means by applying two way analysis of variance (two way 

ANOVA) across the four age groups such as Under 14 years, Under 15 years, Under 

16 years and Under 17 years (irrespective of gender and type of school) and among 

the three types of school such as Government, Aided and Private (irrespective of age 

and gender) to compare the selected thirteen Physical fitness variables namely Speed, 

Agility, Static balance, Dynamic balance, Movement time, Flexibility, Ankle 

flexibility, Abdominal strength, Coordination, Endurance, Explosive power 1, 

Explosive power 2 and Reaction time and is presented in table 19, 22, 25, 28, 31, 34, 

37, 40, 43, 46, 49, 52 & 55 respectively. 
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4.3 Two-Way Analysis of Variance  

Table 19 

Two-way Analysis of variance done on Speed among different age groups and type of 

school irrespective of gender  

Source 
Sum of 
Squares 

Df 
Mean Sum 
of Squares 

F Sig. 

Corrected 
Model 

180.630a 11 16.421 29.430 .000 

Intercept 345541.922 1 345541.922 619292.187 .000 

Age 151.799 3 50.600 90.687* 0.000 

School 4.213 2 2.106 3.775* 0.023 

Age * School 24.618 6 4.103 7.354* 0.000 

Error 1332.415 2388 .558   

Total 347054.968 2400    

Corrected 
Total 

1513.045 2399    

a R Squared = .119 (Adjusted R Squared = .115) 
Significant at 0.05 level 

 Table19 related to the Two way ANOVA done on Speed across the four age 

groups such as Under 14 years, Under 15 years, Under 16 years and Under 17 years 

irrespective of gender and type of school shows significant differences in means as 

the obtained F ratio was F(3,2388) = 90.69, p = 0.000 and F ratio that for among the three 

types of school such as Government, Aided and Private (irrespective of age and 

gender) as F(2,2388) = 3.775, p = 0.023 and that for interaction effect as = F(6,2388) = 

7.35, p =0.001. 

 Since the F-ratio related to age was found to be significant (F (3,2388) = 90.69, 

p =0.000), inorder to verify whether the differences really exist or not,theTukey HSD 

Post-hoc test was administered among different age groups irrespective of gender and 

type of school and is presented in table 20.  
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Table 20 

Tukey HSD Post-hoc test done on Speed among different age groups irrespective of 

gender and type of school 

(I) Age (J) Age 
Mean 

Difference  
(I-J) 

Std. 
Error 

Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Under14 
years 

(12.240) 

Under 15 
years (12.047) 

0.1929* .04313 0.000 .0820 .3037 

Under 16 
years (12.129) 

0.1110* .04313 0.050 .0001 .2219 

Under 17 
years (11.58) 

0.6602* .04313 0.000 .5493 .7710 

Under 15 
years  

(12.047) 

Under 16 
years (12.129) 

0.0819 .04313 0.229 -.1927 .0290 

Under 17 
years (11.58) 

0.4673* .04313 0.000 .3564 .5782 

Under 16 
years  

(12.129) 

Under 17 
years (11.58) 

0.5492* .04313 0.000 .4383 .6600 

Based on observed means.* 
The error term is Mean Square(Error) = .558. 
*. The mean difference is significant at0.05 level. 

 

 Table 20 related to post-hoc test done on Speed among different age groups 

irrespective of gender and type of school do shows significant differences in means 

between Under 14 years with other groups such as Under 15 years (MD = 0.1929 & 

p= 0.000), Under 16 years (MD = 0.1110 & p= 0.50), and Under 17 years (MD = 

0.6602 & p= 0.000). Apart from that, significant mean differences were also found 

between Under 15 years and Under 17 years (MD = 0.4673 & p= 0.000) and between 

Under 16 years and Under 17 years (MD = 0.5492 & p= 0.000), as all the p-values 

obtained were less than 0.05, the level of significance set for this study. While on the 

other hand, no significant difference in means was found between Under 15 years and 

Under 16 years (MD = 0.0819 & p= 0.229), as the p-value obtained was more than 

0.05, the level of significance set for this study. The graphical representation of the 
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means on Speed among different age groups irrespective of gender and type of school 

is presented in Figure 45. 

 Since the F-ratio mentioned in table 19 related to the type of school was found 

to be significant F(2,2388) = 3.775, p = 0.023, inorder to verify whether the differences 

really exist or not,the Tukey HSD Post-hoc test was administered among different 

type of schools irrespective of age and gender and is presented in table 21.  

 
Table 21 

Tukey HSD Post-hoc test done on Speed among different types of schools irrespective 

of age and gender  

(I) 
School 

(J) 
School 

Mean 
Difference 

(I-J) 

Std. 
Error 

Sig. 

95% Confidence Interval 

Lower 
Bound 

Upper 
Bound 

Aided 
(12.055) 

Govt 
(11.955) 

0.1006* .03735 0.019 .0130 .1882 

Private 
(11.987) 

0.0678 .03735 0.165 -.0198 .1554 

Govt 
(11.955) 

Private 
(11.987) 

0.0328 .03735 0.653 -.1204 .0547 

Based on observed means. 
The error term is Mean Square(Error) = .558. 
*. The mean difference is significant at the 0.05 level. 

 

 Table 21 related to post-hoc test done on Speed among different types of 

schools irrespective of age and gender do shows significant differences in means 

between Aided and Government schools (MD = 0.1006 & p = 0.019), as the p-value 

obtained was much less than 0.05, the level of significance set for this study. While 

on the other hand no significant difference in means was found among Aided and 

Private schools MD = 0.0678 & p = 0.165) and Government and Private schools (MD 

= 0.0328 & p = 0.653) were more than 0.05, the level of significance set for this study. 

The graphical representation of the means on Speed among different types of schools 

irrespective of age and gender is presented in Figure 40. 
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Figure 40 

Graphical representation of means on Speed among different age groups irrespective 

of gender and type of school 

 

Table 22 

Two-way Analysis of variance done on Agility among different types of school 

irrespective of age and gender  

Source 
Type III Sum 

of Squares 
df 

Mean 
Square 

F Sig. 

Corrected 
Model 

1578.045a 11 143.459 120.645 0.000 

Intercept 911391.400 1 911391.400 766459.063 0.000 

Age 1113.655 3 371.218 312.186* 0.000 

School 2.656 2 1.328 1.117 0.328 

Age * School 461.734 6 76.956 64.718* 0.000a 

Error 2839.555 2388 1.189   

Total 915809.000 2400    

Corrected 
Total 

4417.600 2399    

a. R Squared = .357 (Adjusted R Squared = .354) 
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 Table 22 related to the Two way ANOVA done on Agility across the four age 

groups such as Under 14 years, Under 15 years, Under 16 years and Under 17 years 

(irrespective of gender and type of school) shows significant differences in means as 

the obtained F ratio was F(3,2388) = 312.186, p =0.000 and that for interaction effect as 

= F(6,2388) = 64.718, p=0.000. On the other hand, no significant mean difference was 

found among schools as the obtained F(2,2388) ratio was 1.117 with p-value as 0.328. 

 Since the F-ratio related to age was found to be significant (F (3,2388) = 312.186, 

p =0.000), inorder to verify whether the differences really exist or not,the Tukey HSD 

Post-hoc test was administered among different age groups irrespective of gender and 

type of school and is presented in table 23.  

Table 23 

Tukey HSD Post-hoc test done on Agility among different age groups irrespective of 

gender and type of school 

(I) Age (J) Age 
Mean 

Difference  
(I-J) 

Std. 
Error 

Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Under 14 
Years  

(20.527) 

Under15 years 
(19.620) 

0.907* 0.63 0.000 1.30 0.74 

Under 16 
years (19.088) 

1.44* 0.63 0.000 1.28 1.60 

Under 17 
years (18.713) 

1.81* 0.63 0.000 1.65 1.98 

Under15 
years 

(19.620) 

U-16 years 
(19.088) 

0.53* .063 0.000 .37 .69 

U-17 years 
(18.713) 

0.91* .063 0.000 .74 1.07 

U-16 years 
(19.088) 

U-17 years 
(18.713) 

0.38* .063 0.000 .21 .54 

Based on observed means. 
The error term is Mean Square(Error) = 1.189. 
*. The mean difference is significant at the 0.05 level. 
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 Table 23 related to post-hoc test done on Agility among different age groups 

irrespective of gender and type of school do shows significant mean differences 

among Under 14 years with Under 15 years (MD = 0.907 & p= 0.000), with Under 16 

years (MD = 1.44 & p= 0.000) and with Under 17 Years (MD = 1.81 & p= 0.000). 

Besides, significant differences were also found between Under 15 years with other 

groups such as Under 16 years (MD = 0.53& p= 0.000), and Under 17 years (MD = 

0.91& p= 0.000). Apart from that, significant mean differences were also found 

between Under 16 years and Under 17 years (MD = 0.38& p= 0.000), as the p-values 

obtained were all less than 0.05, the level of significance set for this study. The 

graphical representation of the means on Agility among different age groups 

irrespective of gender and type of school is presented in Figure 41. 

Figure 41 

Graphical representation of means on Agility among different types of school 

irrespective of age and gender 
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Table 24 

Two-way Analysis of variance done on Static balance among different age groups and 

type of school irrespective of gender  

Source 
Type III Sum 

of Squares 
df 

Mean 
Square 

F Sig. 

Corrected Model 176.290a 11 16.026 241.814 .000 

Intercept 40943.994 1 40943.994 617784.158 .000 

Age 136.763 3 45.588 687.851* .000 

School 29.496 2 14.748 222.528* .000 

Age * School 10.030 6 1.672 25.223* .000 

Error 158.266 2388 .066   

Total 41278.550 2400    

Corrected Total 334.556 2399    

a. R Squared = .527 (Adjusted R Squared = .525) 

 

 Table19 related to the Two way ANOVA done on Static balance across the 

four age groups such as Under 14 years, Under 15 years, Under 16 years and Under 

17 years (irrespective of gender and type of school) shows significant differences in 

means as the obtained F ratio was F(3,2388) = 687.851, p =0.000 and F-ratio that for 

among the three types of school such as Government, Aided and Private (irrespective 

of age and gender) as F(2,2388) = 222.528, p = 0.000 and that for interaction effect as = 

F(6,2388) = 25.223, p =0.000. 

 Since the F-ratio related to age was found to be significant (F (3,2388) = 687.851, 

p =0.000), inorder to verify whether the differences really exist or not, the Tukey HSD 

Post-hoc test was administered among different age groups irrespective of gender and 

type of school and is presented in table 25.  
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Table 25 

Tukey HSD post-hoc test done on Static balance among different age groups 

irrespective of gender and type of school 

(I) Age (J) Age 
Mean 

Difference (I-
J) 

Std. 
Error 

Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Under 14 
years 

(3.829) 

Under 15 
years 

(4.008) 
.179* .0149 0.000 -.217 -.140 

Under 16 
years 

(4.216) 
.387* .0149 0.000 -.425 -.348 

Under 17 
years 

(4.469) 
.640* .0149 0.000 -.678 -.602 

Under 15 
years 

(4.008) 

Under 16 
years 

(4.216) 
.208* .0149 0.000 -.246 -.170 

Under 17 
years 

(4.469) 
.462* .0149 0.000 -.500 -.423 

Under 16 
years 

(4.216) 

Under 17 
years 

(4.469) 
.254* .0149 0.000 -.292 -.215 

Based on observed means. 
The error term is Mean Square(Error) = .066. 
*. The mean difference is significant at the 0.05 level. 

 

 Table 25 related to post-hoc test done on Static balance among different age 

groups irrespective of gender and type of school do shows significant mean 

differences among Under 14 years with Under 15 years (MD = 0.179 &p= 0.000), 

with Under 16 years (MD = 0.387 & p= 0.000) and with Under 17 Years (MD = 0.640 

& p= 0.000). Besides, significant differences were also found between Under 15 years 

with Under 16 years (MD = 0.208 & p= 0.000), and Under 17 years (MD = 0.462 & 

p= 0.000). Apart from that, significant mean differences were also found between 
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Under 16 years and Under 17 years (MD = 0.254 & p= 0.000), as the p-value obtained 

were all less than 0.05, the level of significance set for this study. The graphical 

representation of the means on Static balance among different age groups irrespective 

of gender and type of school is presented in Figure 42. 

Table 26 

Tukey HSD post-hoc test done on Static balance among different types of schools 

irrespective of age and gender 

(I) 
School 

(J) 
School 

Mean 
Difference 

(I-J) 

Std. 
Error 

Sig. 

95% Confidence Interval 

Lower 
Bound 

Upper 
Bound 

Aided 
(3.980) 

Govt 
(4.166) 

0.185* .0129 0.000 -.216 -.155 

Private 
(4.245) 

0.265* .0129 0.000 -.295 -.234 

Govt 
(4.166) 

Private 
(4.245) 

0.079* .0129 0.000 -.109 -.049 

Based on observed means. 
The error term is Mean Square(Error) = .066. 
*. The mean difference is significant at the 0.05 level. 

 

 Table 26 related to Post-hoc test done on Static balance among different types 

of schools irrespective of age and gender do shows significant differences in means 

between Aided and Government schools (MD = 0.185 & p = 0.000), between Aided 

and Private schools (MD = 0.265 & p = 0.000) and between Government and Private 

schools MD = 0.079 & p = 0.000) as the p-value obtained were much less than 0.05, 

the level of significance set for this study. The graphical representation of the means 

on Static balance among different types of schools irrespective of age and gender is 

presented in Figure 42. 
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Figure 42 

Graphical representation of means on Static balance among different types of school 

irrespective of age and gender 

 

Table 27 

Two-way Analysis of variance done on Dynamic balance among different age groups 

irrespective of gender and type of school 

Source 
Type III Sum of 

Squares 
df 

Mean 
Square 

F Sig. 

Corrected 
Model 

34122.581a 11 3102.053 116.740 .000 

Intercept 4051391.854 1 4051391.854 152466.946 .000 

Age 9588.555 3 3196.185 120.283* 0.000 

School 22537.563 2 11268.781 424.081* 0.000 

Age * School 1996.464 6 332.744 12.522* 0.000 

Error 63454.565 2388 26.572   

Total 4148969.000 2400    

Corrected 
Total 

97577.146 2399    

a. R Squared = .350 (Adjusted R Squared = .347) 
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 Table 27 related to the Two way ANOVA done on Dynamic balance across 

the four age groups such as Under 14 years, Under 15 years, Under 16 years and Under 

17 years (irrespective of gender and type of school) shows significant differences in 

means for age as the obtained F ratio was F(3,2388) = 120.283, p =0.000, that for type 

of school irrespective of age and gender  F(2,2388) = 424.081,  p =0.000   and that for 

interaction effect as F(6,2388) = 12.522, p =0.000 

 Since the F-ratio related to age was found to be significant (F(3,2388) = 120.283, 

p =0.000), inorder to verify whether the differences really exist or not,the Tukey HSD 

Post-hoc test was administered among different age groups irrespective of gender and 

type of school and is presented in table 28.  

Table 28 

Tukey HSD Post-hoc test done on Dynamic balance among different age groups 

irrespective of gender and type of school 

(I) Age (J) Age 
Mean 

Difference  
(I-J) 

Std. 
Error 

Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Under 14 
years 

(39.195) 

Under 15 
years (39.657) 

0.46 .298 0.407 -1.23 .30 

Under 16 
years (41.190) 

2.00* .298 0.000 -2.76 -1.23 

Under 17 
years (44.303) 

5.11* .298 0.000 -5.87 -4.34 

Under 15 
years 

(39.657) 

Under 16 
years (41.190) 

1.53* .298 0.000 -2.30 -.77 

Under 17 
years (44.303) 

4.65* .298 0.000 -5.41 -3.88 

Under 16 
years 

(41.190) 

Under 17 
years (44.303) 

3.11* .298 0.000 -3.88 -2.35 

Based on observed means. 
The error term is Mean Square(Error) = 26.572. 
*. The mean difference is significant at the 0.05 level. 
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 Table 28 related to post-hoc test done on Dynamic balance among different 

age groups irrespective of gender and type of school do shows significant mean 

differences between Under 14 years with Under 16 years (MD = 2.00 & p= 0.000) 

and with Under 17 Years (MD = 5.11 & p= 0.000). Besides, significant differences 

were also found between Under 15 years with other groups such as Under 16 years 

(MD = 1.53 & p= 0.000), and Under 17 years (MD = 4.65 & p= 0.000). Apart from 

that, significant mean differences were also found between Under 16 years and Under 

17 years (MD = 3.11& p= 0.000). as the p-value obtained were all less than 0.05, the 

level of significance set for this study. On the other hand, no significant differences 

in mean was found among Under 14 years and Under 15 years, as the MD was 0.46 

and the p-value was 0.407, which was much greater than 0.05, the level of significance 

set for this study. The graphical representation of the means on Dynamic balance 

among different age groups irrespective of gender and type of school is presented in 

Figure 43. 

 Since the F-ratio related to the type school was found to be significant (F (2,2388) 

= 424.081, p =0 .000), inorder to verify whether the differences really exist or not,the 

Tukey HSD Post-hoc test was administered among different school groups 

irrespective of age and gender and is presented in table 29.  
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Table 29 

Tukey HSD Post-hoc test done on Dynamic balance among different types of schools 

irrespective of age and gender  

(I) School (J) School 
Mean 

Difference (I-
J) 

Std. 
Error 

Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Aided 
(37.330) 

Govt 
(41.092) 

3.76* .258 0.000 -4.37 -3.16 

Private 
(44.836) 

7.51* .258 0.000 -8.11 -6.90 

Govt 
(41.092) 

Private 
(44.836) 

3.74* .258 0.000 -4.35 -3.14 

Private 
(44.836) 

Govt 
(41.092) 

3.74* .258 0.000 3.14 4.35 

Based on observed means. 

The error term is Mean Square(Error) = 26.572. 

*. The mean difference is significant at the 0.05 level. 

 

 Table 29 related to Post-hoc test done on Dynamic balance among different 

types of schools irrespective of age and gender do shows significant differences in 

means between Aided and Government schools (MD = 3.76 & p = 0.000), between 

Aided and Private schools (MD = 7.51 & p= 0.000) and between Government and 

Private schools MD = 3.74 & p = 0.000 )as the p-value obtained were much less than 

0.05, the level of significance set for this study. The graphical representation of the 

means on Dynamic balance among different types of schools irrespective of age and 

gender is presented in Figure 43. 
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Figure 43 

Graphical representation of means on Dynamic balance among different types of 

school irrespective of age and gender 

 

Table 30 

Two-way Analysis of variance done on Movement time among different age groups 

irrespective of gender and type of school 

Source 
Type III Sum 

of Squares 
Df 

Mean 
Square 

F Sig. 

Corrected 
Model 

66356.025a 11 6032.366 544.948 .000* 

Intercept 2656143.735 1 2656143.735 239949.068 .000* 

Age 39531.338 3 13177.113 1190.386* 0.000 

School 26582.822 2 13291.411 1200.711* 0.000 

Age * School 241.864 6 40.311 3.642* 0.001 

Error 26434.240 2388 11.070   

Total 2748934.000 2400    

Corrected 
Total 

92790.265 2399    

a. R Squared = .715 (Adjusted R Squared = .714) 
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  Table 30 related to the Two way ANOVA done on Movement time across the 

four age groups such as Under 14 years, Under 15 years, Under 16 years and Under 

17 years (irrespective of gender and type of school) shows significant differences in 

means as the obtained F ratio was F(3,2388) = 1190.386, p =0.000 and F ratio that for 

among the three types of school such as Government, Aided and Private (irrespective 

of age and gender) as F(2,2388) = 1200.711, p= 0.000 and that for interaction effect as 

= F(6,2388) = 3.642 p =0 .001 

 Since the F-ratio related to age was found to be significant (F (3,2388) = 

1190.386, p=0.000), inorder to verify whether the differences really exist or not, the 

Tukey HSD Post-hoc test was administered among different age groups irrespective 

of gender and type of school and is presented in table 31.  

Table 31 

Tukey HSD Post-hoc test done on Movement time among different age groups 

irrespective of gender and type of school 

(I) Age (J) Age 
Mean 

Difference  
(I-J) 

Std. 
Error 

Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Under 14 
years 

(38.182) 

Under 15 years 
(35.835) 

2.35* .192 0.000 1.85 2.84 

Under 16 years 
(31.418) 

6.76* .192 0.000 6.27 7.26 

Under 17 years 
(27.635) 

10.55* .192 0.000 10.05 11.04 

Under15 
years 

(35.835) 

Under 16 years 
(31.418) 

4.42* .192 0.000 3.92 4.91 

Under 17 years 
(27.635) 

8.20* .192 0.000 7.71 8.69 

Under16 
years 

(31.418) 

Under 17 years 
(27.635) 

3.78* .192 0.000 3.29 4.28 

Based on observed means. 
The error term is Mean Square(Error) = 11.070. 
*. The mean difference is significant at the 0.05 level. 
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 Table 31 related to post-hoc test done on Movement time among different age 

groups irrespective of gender and type of school do shows significant differences in 

means between Under 14 years with other groups such as Under 15 years (MD = 2.35 

& p= 0.000), Under 16 years (MD = 6.76 & p= 0.000), and Under 17 years (MD = 

10.55 & p= 0.000). Apart from that, significant mean differences were also found 

between Under 15 years and Under 16 years (MD= 4.42 & p=0.000) and also between 

Under 17 years (MD = 8.20 & p= 0.000) and between Under 16 years and Under 17 

years (MD = 0.3.78 & p= 0.000), as all the p-values obtained were less than 0.05, the 

level of significance set for this study. The graphical representation of the means on 

Movement time among different age groups irrespective of gender and type of school 

is presented in Figure 44. 

 Since the F-ratio mentioned in table 30 related to the type of school was found 

to be significant F(2,2388) = 1200.711, p=0.000, inorder to verify whether the 

differences really exist or not,the Tukey HSD Post-hoc test was administered among 

different type of schools irrespective of age and gender and is presented in table 32.  

Table 32 

Tukey HSD Post-hoc test done on Movement time among different types of schools 

irrespective of age and gender  

(I) 
School 

(J) 
School 

Mean 
Difference 

(I-J) 

Std. 
Error 

Sig. 

95% Confidence Interval 

Lower 
Bound 

Upper 
Bound 

Aided 
(37.309) 

Govt 
(33.336) 

3.97* .166 0.000 3.58 4.36 

Private 
(29.158 

8.15* .166 0.000 7.76 8.54 

Govt 
(33.336) 

Private 
(29.158 

4.18* .166 0.000 3.79 4.57 

Based on observed means. 
The error term is Mean Square(Error) = 11.070. 
*. The mean difference is significant at the 0.05 level. 
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 Table 32 related to Post-hoc test done on Movement time among different 

types of schools irrespective of age and gender do shows significant differences in 

means between Aided and Government schools (MD = 3.97 & p = 0.000), between 

Aided and Private schools (MD = 8.15 & p = 0.000) and between Government and 

Private schools MD = 4.18 & p = 0.000) as the p-value obtained were much less than 

0.05, the level of significance set for this study. The graphical representation of the 

means on Movement time among different types of schools irrespective of age and 

gender is presented in Figure 44. 

Figure 44 

Graphical representation of means on Movement time among different types of school 

irrespective of age and gender 
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Table 33 

Two-way Analysis of variance done on Flexibility among different age groups and 

type of school irrespective of gender  

Source 
Type III Sum 

of Squares 
df 

Mean 
Square 

F Sig. 

Corrected 
Model 

48331.921a 11 4393.811 438.632 0.000 

Intercept 2161620.304 1 2161620.304 215793.564 0.000 

Age 8902.395 3 2967.465 296.241* 0.000 

School 37983.518 2 18991.759 1895.939* 0.000 

Age * School 1446.009 6 241.002 24.059* 0.000 

Error 23920.775 2388 10.017   

Total 2233873.000 2400    

Corrected 
Total 

72252.696 2399    

a. R Squared = .669 (Adjusted R Squared = .667) 

 

 Table 33 related to the Two way ANOVA done on Flexibility across the four 

age groups such as Under 14 years, Under 15 years, Under 16 years and Under 17 

years (irrespective of gender and type of school) shows significant differences in 

means as the obtained F ratio was F(3,2388) = 296.241, p=0.000 and F ratio that for 

among the three types of school such as Government, Aided and Private (irrespective 

of age and gender) as F(2,2388) = 1895.939, p=0.000 and that for interaction effect as = 

F(6,2388) = 24.059, p=0.000. 

 Since the F-ratio related to age was found to be significant (F (3,2388) = 296.241, 

p=0.000), inorder to verify whether the differences really exist or not,the Tukey HSD 

Post-hoc test was administered among different age groups irrespective of gender and 

type of school and is presented in table 34.  
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Table 34 

Tukey HSD Post-hoc test done on Flexibility among different age groups irrespective 

of gender and type of school 

(I) Age (J) Age 
Mean 

Difference  
(I-J) 

Std. 
Error 

Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Under 14 
years 

(27.885) 

Under 15 
years (28.5) 

0.62* .183 0.004 -1.08 -.15 

Under 16 
years 

(30.988) 
3.10* .183 0.000 -3.57 -2.63 

Under 17 
years 

(32.672) 
4.79* .183 0.000 -5.26 -4.32 

Under 15 
years (28.5) 

Under 16 
years 

(30.988) 
2.49* .183 0.000 -2.96 -2.02 

Under 17 
years 

(32.672) 
4.17* .183 0.000 -4.64 -3.70 

Under 16 
years 

(30.988) 

Under 17 
years 

(32.672) 
1.68* .183 0.000 -2.15 -1.21 

Based on observed means. 
The error term is Mean Square(Error) = 10.017. 
*. The mean difference is significant at the 0.05 level. 

 

 Table 34 related to post-hoc test done on Flexibility among different age 

groups irrespective of gender and type of school do shows significant mean 

differences among Under 14 years with Under 15 years (MD = 0.62 & p= 0.004), with 

Under 16 years (MD = 3.10 & p= 0.000) and with Under 17 Years (MD = 4.79 & p= 

0.000). Besides, significant differences were also found between Under 15 years with 

other groups such as Under 16 years (MD = 2.49 & p= 0.000), and Under 17 years 

(MD = 4.17 & p= 0.000). Apart from that, significant mean differences were also 

found between Under 16 years and Under 17 years (MD = 1.68 & p= 0.000). As the 
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p-value obtained were all less than 0.05, the level of significance set for this study. 

The graphical representation of the means on Agility among different age groups 

irrespective of gender and type of school and is presented in Figure 45. 

 Since the F-ratio mentioned in table 33 related to the type of school was found 

to be significant F(2,2388) = 1895.939, p=0.000, inorder to verify whether the 

differences really exist or not,the Tukey HSD Post-hoc test was administered among 

different type of schools irrespective of age and gender and is presented in table 35.  

Table 35 

Tukey HSD Post-hoc test done on Flexibility among different types of schools 

irrespective of age and gender  

(I) 
School 

(J) 
School 

Mean 
Difference  

(I-J) 

Std. 
Error 

Sig. 

95% Confidence Interval 

Lower 
Bound 

Upper 
Bound 

Aided 
(25.240) 

Govt 
(29.815) 

4.57* .158 0.000 -4.95 -4.20 

Private 
(34.979) 

9.74* .158 0.000 -10.11 -9.37 

Govt 
(29.815) 

Private 
(34.979) 

5.16* .158 0.000 -5.53 -4.79 

Based on observed means. 
The error term is Mean Square(Error) = 10.017. 
*. The mean difference is significant at the 0.05 level. 

 

 Table 35 related to post-hoc test done on Flexibility among different types of 

schools irrespective of age and gender do shows significant differences in means 

between Aided and Government schools (MD = 4.57 & p = 0.000), between Aided 

and Private schools (MD = 9.74 & p = 0.000) and between Government and Private 

schools MD = 5.16 & p = 0.000) as the p-values obtained were much less than 0.05, 

the level of significance set for this study. The graphical representation of the means 

on Flexibility among different types of schools irrespective of age and gender and is 

presented in Figure 45. 
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Figure 45 

Graphical representation of means on Flexibility among different types of school 

irrespective of age and gender 

 

Table 36 

Two-way Analysis of variance done on Ankle flexibility among different age groups 

and type of school irrespective of gender  

Source 
Type III Sum 

of Squares 
df 

Mean 
Square 

F Sig. 

Corrected 
Model 

709.905a 11 64.537 43.323 0.000 

Intercept 604805.750 1 604805.750 405998.331 0.000 

Age 164.198 3 54.733 36.741* 0.000 

School 34.773 2 17.387 11.671* 0.000 

Age * School 510.933 6 85.156 57.164* 0.000 

Error 3557.345 2388 1.490   

Total 609073.000 2400    

Corrected 
Total 

4267.250 2399    

a. R Squared = .166 (Adjusted R Squared = .163) 
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 Table 36 related to the Two way ANOVA done on Ankle flexibility across the 

four age groups such as Under 14 years, Under 15 years, Under 16 years and Under 

17 years (irrespective of gender and type of school) shows significant differences in 

means as the obtained F ratio was F(3,2388) = 36.741, p=0.000 and F ratio that for among 

the three types of school such as Government, Aided and Private (irrespective of age 

and gender) as F(2,2388) = 11.671, p =0.000 and that for interaction effect as = F(6,2388) 

= 57.164, p =0.000. 

 Since the F-ratio related to age was found to be significant (F (3,2388) = 36.741, 

p=0.000), inorder to verify whether the differences really exist or not, the Tukey HSD 

Post-hoc test was administered among different age groups irrespective of gender and 

type of school and is presented in table 37.  

Table 37 

Tukey HSD Post-hoc test done on Ankle flexibility among different age groups 

irrespective of gender and type of school 

(I) Age (J) Age 
Mean 

Difference 
(I-J) 

Std. 
Error 

Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Under 14 
years 

(15.151) 

Under 15 years 
(15.27) 

0.11 .070 0.374 -.29 .07 

Under 16 years 
(15.63) 

0.47* .070 0.000 -.65 -.29 

Under 17 years 
(15.80) 

0.65* .070 0.000 -.83 -.46 

Under 15 
years 

(15.27) 

Under 16 years 
(15.63) 

0.36* .070 0.000 -.54 -.18 

Under 17 years 
(15.80) 

0.53* .070 0.000 -.71 -.35 

Under 16 
years 

(15.63) 

Under 17 years 
(15.80) 

0.17 .070 0.071 -.35 .01 

Based on observed means. 
The error term is Mean Square(Error) = 1.490. 

*. The mean difference is significant at the 0.05 level. 
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 Table 37 related to post-hoc test done on Ankle flexibility among different age 

groups irrespective of gender and type of school do shows significant differences in 

means between Under 14 years with other groups such as Under 16 years (MD = 0.47 

& p= 0.000), and Under 17 years (MD = 0.65 & p= 0.000). Apart from that, significant 

mean differences were also found between Under 15 years and Under 16 years (MD 

= 0.36 & p= 0.000) and also between Under 15 years and Under 17 years (MD = 0.53 

& p= 0.000) as all the p-values obtained were less than 0.05, the level of significance 

set for this study. While on the other hand, no significant difference in means were 

found among Under 14 years and Under 15 years (MD = 0.11& p= 0.374) and also 

between Under 16 years and Under 17 years (MD = 0.17& p= 0.071),as the p-values 

obtained were more than 0.05, the level of significance set for this study. The 

graphical representation of the means on Ankle flexibility among different age groups 

irrespective of gender and type of school is presented in Figure 46. 

 Since the F-ratio mentioned in table 36 related to the type of school was found 

to be significant F(2,2388) = 11.671, p=0.000, inorder to verify whether the differences 

really exist or not,the Tukey HSD Post-hoc test was administered among different 

type of schools irrespective of age and gender and is presented in table 38.  

Table 38 

Tukey HSD Post-hoc test done on Ankle flexibility among different types of schools 

irrespective of age and gender  

(I) School 
(J) 

School 

Mean 
Difference  

(I-J) 

Std. 
Error 

Sig. 

95% Confidence Interval 

Lower Bound 
Upper 
Bound 

Aided 
(15.761) 

Govt 
(15.821) 0.06 .061 0.588 -.20 .08 

Private 
(16.041) 0.28* .061 0.000 -.42 -.14 

Govt 
(15.821) 

Private 
(16.041) 0.22* .061 0.001 -.36 -.08 

Based on observed means. 
The error term is Mean Square (Error) = 1.490. 

*. The mean difference is significant at the 0.05 level. 
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 Table 38 related to post-hoc test done on Ankle flexibility among different 

types of schools irrespective of age and gender do shows significant differences in 

means between Aided and Private schools (MD = 0.28& p = 0.000), between 

Government and Private schools (MD = 0.22 & p = 0.001), as the p-values obtained 

were much less than 0.05, the level of significance set for this study. While on the 

other hand, no significant difference in means was found among Aided and 

Government schools (MD = 0.06 & p = 0.588) which was more than 0.05, the level 

of significance set for this study. The graphical representation of the means on Ankle 

flexibility among different types of schools irrespective of age and gender is presented 

in Figure 46. 

Figure 46 

Graphical representation of means on Ankle flexibility among different types of school 

irrespective of age and gender 
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Table 39 

Two-way Analysis of variance done on Abdominal strength among different age 

groups and type of school irrespective of gender  

Source 
Type III Sum 

of Squares 
df 

Mean 
Square 

F Sig. 

Corrected 
Model 

92791.503a 11 8435.591 252.609 .000 

Intercept 2294264.007 1 2294264.007 68703.210 .000 

Age 3257.723 3 1085.908 32.518* 0.000 

School 88658.306 2 44329.153 1327.465* 0.000 

Age * School 875.474 6 145.912 4.369* 0.000 

Error 79744.490 2388 33.394   

Total 2466800.000 2400    

Corrected Total 172535.993 2399    

a. R Squared = .538 (Adjusted R Squared = .536) 

 

 Table  39 related to the Two way ANOVA done on Abdominal strength across 

the four age groups such as Under 14 years, Under 15 years, Under 16 years and Under 

17 years (irrespective of gender and type of school) shows significant differences in 

means as the obtained F ratio was F(3,2388) = 32.518, p =0.000 and F ratio that for 

among the three types of school such as Government, Aided and Private (irrespective 

of age and gender) as F(2,2388) = 1327.465 & p= 0.000 and that for interaction effect as 

= F(6,2388) = 4.369 & p=0.000. 

 Since the F-ratio related to age was found to be significant (F (3,2388) = 32.518, 

p=0.000), inorder to verify whether the differences really exist or not,the Tukey HSD 

Post-hoc test was administered among different age groups irrespective of gender and 

type of school and is presented in table 40.  
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Table 40 

Tukey HSD Post-hoc test done on Abdominal strength among different age groups 

irrespective of gender and type of school 

(I) Age (J) Age 
Mean 

Difference  
(I-J) 

Std. 
Error 

Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Under 14 
years(29.462) 

Under 15 
years(30.495) 

1.03* .334 0.011 -1.89 -.18 

Under 16 
years(31.033) 

1.57* .334 0.000 -2.43 -.71 

Under 17 
years(32.683) 

3.22* .334 0.000 -4.08 -2.36 

U-15 years 
(30.495) 

Under 16 
years 

(31.033) 
0.54 .334 0.371 -1.40 .32 

Under 17 
years 

(32.683) 
2.19* .334 0.000 -3.05 -1.33 

U-16 years 
(31.033) 

Under 17 
years(32.683) 

1.65* .334 0.000 -2.51 -.79 

Based on observed means. 
The error term is Mean Square(Error) = 33.394. 
*. The mean difference is significant at the 0.05 level. 

 

 Table 40 related to post-hoc test done on Abdominal strength among different 

age groups irrespective of gender and type of school do shows significant differences 

in means between Under 14 years with other groups such as Under 15 years (MD = 

1.03 & p= 0.011), Under 16 years (MD = 1.57 & p= 0.000), and Under 17 years (MD 

=3.22 & p= 0.000). Apart from that, significant mean differences were also found 

between Under 15 years and Under 17 years (MD = 2.19 & p= 0.000) and between 

Under 16 years and Under 17 years (MD = 1.65 & p= 0.000), as all the p-values 

obtained were less than 0.05, the level of significance set for this study. While on the 

other hand, no significant difference in means was found among Under 15 years and 
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Under 16 years (MD = 0.54 & p= 0.371), as the p-value obtained was more than 0.05, 

the level of significance set for this study. The graphical representation of the means 

on Abdominal strength among different age groups irrespective of gender and type of 

school is presented in Figure 47. 

 Since the F-ratio mentioned in table 39 related to the type of school was found 

to be significant F(2,2388) = 1327.465, p =0.000, inorder to verify whether the 

differences really exist or not,the Tukey HSD Post-hoc test was administered among 

different type of schools irrespective of age and gender and is presented in table 41.  

Table 41 

Tukey HSD Post-hoc test done on Abdominal strength among different types of 

schools irrespective of age and gender  

(I) 
School 

(J) 
School 

Mean 
Difference 

(I-J) 

Std. 
Error 

Sig. 

95% Confidence Interval 

Lower 
Bound 

Upper 
Bound 

Aided 
(21.32) 

Govt 
(28.95) 

7.63* .289 0.000 -8.31 -6.95 

Private 
(36.21) 

14.89* .289 0.000 -15.56 -14.21 

Govt 
(28.95) 

Private 
(36.21) 

7.26* .289 0.000 -7.94 -6.58 

Based on observed means. 
The error term is Mean Square(Error) = 33.394. 

*. The mean difference is significant at the 0.05 level. 

 

 Table 41 related to post-hoc test done on Abdominal strength among different 

types of schools irrespective of age and gender do shows significant differences in 

means between Aided and Government schools (MD = 7.63 & p = 0.000),  Aided and 

Private schools (MD = 14.89 & p = 0.165) and between Government and Private 

schools (MD = 7.26 & p = 0.000) as the p-value obtained were much less than 0.05, 

the level of significance set for this study. The graphical representation of the means 

on Abdominal strength among different types of schools irrespective of age and 

gender is presented in Figure 47. 
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Figure 47 

Graphical representation of means on Abdominal strength among different types of 

school irrespective of age and gender 

 

Table 42 

Two-way Analysis of variance done on Coordination among different age groups and 

type of school irrespective of gender  

Source 
Type III 
Sum of 
Squares 

Df 
Mean 

Square 
F Sig. 

Corrected 
Model 

465.044a 11 42.277 86.753 .000 

Intercept 965022.552 1 965022.552 1980257.910 .000 

Age 56.309 3 18.770 38.516* 0.000 

School 76.684 2 38.342 78.679* 0.000 

Age * School 332.051 6 55.342 113.563* 0.000 

Error 1163.724 2388 .487   

Total 966651.320 2400    

Corrected Total 1628.768 2399    

a. R Squared = .286 (Adjusted R Squared = .282) 
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 Table 42 related to the Two way ANOVA done on Coordination across the 

four age groups such as Under 14 years, Under 15 years, Under 16 years and Under 

17 years (irrespective of gender and type of school) shows significant differences in 

means as the obtained F ratio was F(3,2388) = 38.516, p=0.000 and F ratio that for among 

the three types of school such as Government, Aided and Private (irrespective of age 

and gender) as F(2,2388) = 78.679, p =0.000 and that for interaction effect as = F(6,2388) 

= 113.563, p=0.000. 

 Since the F-ratio related to age was found to be significant (F (3,2388) = 38.516, 

p=0.000), inorder to verify whether the differences really exist or not, the Tukey HSD 

Post-hoc test was administered among different age groups irrespective of gender and 

type of school and is presented in table 43.  

Table 43 

Tukey HSD Post-hoc test done on Coordination among different age groups 

irrespective of gender and type of school 

(I) Age (J) Age 
Mean 

Difference 
(I-J) 

Std. 
Error 

Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Under 14 
years 

(19.971) 

Under 15 years 
(20.311) 

0.339* .0403 0.000 -.443 -.236 

Under 16 years 
(20.013) 

0.042 .0403 0.730 -.145 .062 

Under 17 years 
(19.914) 

0.057 .0403 0.488 -.046 .161 

U-15 years 
(20.311) 

Under 16 years 
(20.013) 

0.298* .0403 0.000 .194 .401 

Under 17 years 
(19.914) 

0.396* .0403 0.000 .293 .500 

U-16 years 
(20.013) 

Under 17 years 
(19.914) 

0.099 .0403 0.068 -.005 .202 

Based on observed means. 
The error term is Mean Square(Error) = 0.487. 
*. The mean difference is significant at the 0.05 level. 
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 Table 43 related to post-hoc test done on Coordination among different age 

groups irrespective of gender and type of school do shows significant differences in 

means between Under 14 years with other groups such as Under 15 years (MD = 0.339 

& p= 0.000). Apart from that, significant mean differences were also found between 

Under 15 years and Under 16 years (MD = 0.298 & p= 0.000) and between Under 15 

years and Under 17 years (MD = 0.396 & p= 0.000), as all the p-values obtained were 

less than 0.05, the level of significance set for this study. While on the other hand, no 

significant differences in means were found among Under 15 years and Under 16 

years (MD = 0.042 & p= 0.730) and also between  Under 14 years and Under 17 years 

(MD = 0.057 & p= 0.488) and between Under 16 years and Under 17 years (MD = 

0.099 & p= 0.068), as the p-value obtained were more than 0.05, the level of 

significance set for this study. The graphical representation of the means on 

Coordination among different age groups irrespective of gender and type of school is 

presented in Figure 48. 

 Since the F-ratio mentioned in table 42 related to the type of school was found 

to be significant F(2,2388) = 78.679, p=0.000, inorder to verify whether the differences 

really exist or not, the Tukey HSD Post-hoc test was administered among different 

type of schools irrespective of age and gender and is presented in table 44.  

Table 44 

Tukey HSD Post-hoc test done on Coordination among different types of schools 

irrespective of age and gender  

(I) 
School 

(J) 
School 

Mean 
Difference  

(I-J) 

Std. 
Error 

Sig. 

95% Confidence Interval 

Lower 
Bound 

Upper 
Bound 

Aided 
(20.018) 

Govt 
(20.286 

0.269* .0349 0.000 -.350 -.187 

Private 
(19.853) 

0.165* .0349 0.000 .083 .247 

Govt 
(20.286 

Private 
(19.853) 

0.434* .0349 0.000 .352 .516 

Based on observed means. 

The error term is Mean Square(Error) = 0.487. 

*. The mean difference is significant at the 0.05 level. 
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 Table 44 related to post-hoc test done on Coordination among different types 

of schools irrespective of age and gender do shows significant differences in means 

between Aided and Government schools (MD = 0.269 & p= 0.000),  between  Aided 

and Private schools (MD = 0.165 & p =0.000) and between Government and Private 

schools (MD = 0.434 & p = 0.000) as the p-values obtained were much less than 0.05, 

the level of significance set for this study. The graphical representation of the means 

on Coordination among different types of schools irrespective of age and gender is 

presented in Figure 48. 

Figure 48 

Graphical representation of means on Coordination among different types of school 

irrespective of age and gender 
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Table 45 

Two-way Analysis of variance done on Endurance among different age groups and 

type of school irrespective of gender  

Source 
Type III Sum of 

Squares 
df Mean Square F Sig. 

Corrected 
Model 

18690412.500a 11 1699128.409 15.570 .000 

Intercept 9235134337.500 1 9235134337.500 84624.162 .000 

Age 14709412.500 3 4903137.500 44.929* 0.000 

School 6100.000 2 3050.000 0.028 0.972 

Age * School 3974900.000 6 662483.333 6.071+ 0.000 

Error 260605250.000 2388 109131.177   

Total 9514430000.000 2400    

Corrected 
Total 

279295662.500 2399    

a. R Squared = 0.067 (Adjusted R Squared = 0.063) 

 

 Table 45 related to the Two way ANOVA done on Endurance across the four 

age groups such as Under 14 years, Under 15 years, Under 16 years and Under 17 

years (irrespective of gender and type of school) shows significant differences in 

means as the obtained F ratio was F(3,2388) = 44.929, p =0.000 and that for interaction 

effect as F(6,2388) = 6.071, p=0.000. On the other hand, no significant mean difference 

was found among schools as the obtained F(2,2388) ratio was 0.28 with p-value as 0.972. 

 Since the F-ratio related to age was found to be significant (F (3,2388) =44.929, 

p=0.000), inorder to verify whether the differences really exist or not, the Tukey HSD 

Post-hoc test was administered among different age groups irrespective of gender and 

type of school and is presented in table 46.  
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Table 46 

Tukey HSD Post-hoc test done on Endurance among different age groups irrespective 

of gender and type of school 

(I) Age (J) Age 
Mean 

Difference  
(I-J) 

Std. 
Error 

Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Under 14 
years 

(1895) 

Under 15 years 
(1926.667) 

31.67 19.073 0.345 -80.70 17.37 

Under 16 years 
(1929.667) 

34.67 19.073 0.265 -83.70 14.37 

Under 17 years 
(2095.167) 

200.17* 19.073 0.000 -249.20 -151.13 

U-15 years 
(1926.667) 

Under 16 years 
(1929.667) 

3.00 19.073 0.999 -52.03 46.03 

Under 17 years 
(2095.167) 

168.50* 19.073 0.000 -217.53 -119.47 

U-16 years 
(1929.667) 

Under 17 years 
(2095.167) 

165.50* 19.073 0.000 -214.53 -116.47 

Based on observed means. 
The error term is Mean Square(Error) = 109131.177. 

*. The mean difference is significant at the 0.05 level. 

 

 Table 46 related to post-hoc test done on Endurance among different age 

groups irrespective of gender and type of school do shows significant mean 

differences between Under 14 years and Under 17 Years (MD = 200.17 & p= 0.000). 

Besides, significant differences were also found between Under 15 years and Under 

17 years (MD = 168.50& p= 0.000). Apart from that, significant mean differences 

were also found between Under 16 years and Under 17 years (MD = 165.50& p= 

0.000), as the p-values obtained were all less than 0.05, the level of significance set 

for this study. On the other hand, no significant differences were  found between 

Under 14 years with other groups such as Under 15 years (MD = 31.67 & p=0.345), 

and  Under 16 years (MD = 34.67 & p=0.265)  and also between Under 15 years and 

Under 16 years (MD = 3.00 & p= 0.999), as the p-values obtained were all greater 

than 0.05, the level of significance set for this study. The graphical representation of 
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the means on Endurance among different age groups irrespective of gender and type 

of school is presented in Figure 49. 

Figure 49 

Graphical representation of means on Endurance among different types of school 

irrespective of age and gender 

 

Table 47 

Two-way Analysis of variance done on Explosive power 1 among different age groups 

and type of schools irrespective of gender  

Source 
Type III Sum 

of Squares 
df Mean Square F Sig. 

Corrected Model 4004.130a 11 364.012 32.857 .000 

Intercept 6409973.760 1 6409973.760 578581.558 .000 

Age 2084.517 3 694.839 62.718* 0.000 

School 1072.353 2 536.176 48.397* 0.000 

Age * School 847.261 6 141.210 12.746* 0.000 

Error 26456.110 2388 11.079   

Total 6440434.000 2400    

Corrected Total 30460.240 2399    

a. R Squared = 0.131 (Adjusted R Squared = 0.127) 
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 Table 47 related to the Two way ANOVA done on Explosive power 1 across 

the four age groups such as Under 14 years, Under 15 years, Under 16 years and Under 

17 years (irrespective of gender and type of school) shows significant differences in 

means as the obtained F ratio was F(3,2388) = 62.718, p=0.000 and F ratio that for among 

the three types of school such as Government, Aided and Private (irrespective of age 

and gender) as F(2,2388) = 48.397, p=0.000 and that for interaction effect as = F(6,2388) = 

12.746, p=0.000. 

 Since the F-ratio related to age was found to be significant (F (3,2388) = 62.718, 

p=0.000), inorder to verify whether the differences really exist or not, the Tukey HSD 

Post-hoc test was administered among different age groups irrespective of gender and 

type of school and is presented in table 48.  

Table 48 

Tukey HSD Post-hoc test done on Explosive power 1 among different age groups 

irrespective of gender and type of schools 

(I) Age (J) Age 
Mean 

Difference 
(I-J) 

Std. 
Error 

Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Under 
14 years 
(51.398) 

Under 15 years 
(50.387) 

1.01* .192 0.000 .52 1.51 

Under 16 years 
(51.977) 

0.58* .192 0.014 -1.07 -.08 

Under 17 years 
(52.958) 

1.56* .192 0.000 -2.05 -1.07 

Under 
15 years 
(50.387) 

Under 16 years 
(51.977) 

1.59* .192 0.000 -2.08 -1.10 

Under 17 years 
(52.958) 

2.57* .192 0.000 -3.07 -2.08 

Under 
16 years 
(51.977) 

Under 17 years 
(52.958) 

0.98* .192 0.000 -1.48 -.49 

Based on observed means. 

The error term is Mean Square(Error) = 11.079. 

*. The mean difference is significant at the 0.05 level. 
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 Table 48 related to post-hoc test done on Explosive power 1 among different 

age groups irrespective of gender and type of school do shows significant differences 

in means between Under 14 years with other groups such as Under 15 years (MD 

=1.01 & p= 0.000), Under 16 years (MD = 0.58 & p= 0.014), and Under 17 years 

(MD =1.56 & p= 0.000). Apart from that, significant mean differences were also 

found between Under 15 years and Under 16 years (MD = 1.59 & p=0.000), between 

Under 15 years and Under 17 years (MD = 2.57 & p= 0.000) and also  between Under 

16 years and Under 17 years (MD = 0.98 & p= 0.000), as all the p-values obtained 

were less than 0.05, the level of significance set for this study. The graphical 

representation of the means on Explosive power 1 among different age groups 

irrespective of gender and type of school is presented in Figure 50. 

 Since the F-ratio mentioned in table 48 related to the type of school was found 

to be significant F(2,2388) = 48.397, p=0.000, inorder to verify whether the differences 

really exist or not, the Tukey HSD Post-hoc test was administered among different 

type of schools irrespective of age and gender and is presented in table 49.  

Table 49 

Tukey HSD Post-hoc test done on Explosive power 1 among different types of schools 

irrespective of age and gender  

(I) 
School 

(J) 
School 

Mean 
Difference 

(I-J) 

Std. 
Error 

Sig. 

95% Confidence Interval 

Lower 
Bound 

Upper 
Bound 

Aided 
(52.174) 

Govt 
(50.735) 

1.44* .166 0.000 1.05 1.83 

Private 
(52.131) 

0.04 .166 0.965 -.35 .43 

Govt 
(50.735) 

Private 
(52.131) 

1.40* .166 0.000 -1.79 -1.01 

       

Based on observed means. 
The error term is Mean Square(Error) = 11.079. 

*. The mean difference is significant at the 0.05 level. 
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 Table 49 related to post-hoc test done on Explosive power 1 among different 

types of school irrespective of age and gender do shows significant differences in 

means between Aided and Government schools (MD = 0.144 & p = 0.00), 

Government and Private schools (MD = 1.40 & p = 0.000), as the p-values obtained 

were much less than 0.05, the level of significance set for this study.  While on the 

other hand, no significant difference in mean was found among Aided schools and 

Private schools (MD = 0.04 & p=0.965) which was more than 0.05, the level of 

significance set for this study. The graphical representation of the means on Explosive 

power 1 among different types of schools irrespective of age and gender is presented 

in Figure 50. 

Figure 50 

Graphical representation of means on Explosive power 1 among different types of 

school irrespective of age and gender 
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Table 50 

Two-way Analysis of variance done on Explosive power 2 among different age groups 

and type of school irrespective of gender  

Source 
Type III Sum of 

Squares 
df Mean Square F Sig. 

Corrected 
Model 

22013.795a 11 2001.254 69.466 .000 

Intercept 36725540.415 1 36725540.415 1274795.892 .000 

Age 18596.442 3 6198.814 215.170* 0.000 

School 2639.858 2 1319.929 45.817* 0.000 

Age * School 777.496 6 129.583 4.498* 0.000 

Error 68795.790 2388 28.809   

Total 36816350.000 2400    

Corrected Total 90809.585 2399    

a. R Squared = .242 (Adjusted R Squared = .239) 

 

 Table 50 related to the Two way ANOVA done on Explosive power 2 across 

the four age groups such as Under 14 years, Under 15 years, Under 16 years and Under 

17 years (irrespective of gender and type of school) shows significant differences in 

means as the obtained F ratio was F(3,2388) = 215.170,p=0.000 and F ratio that for 

among the three types of school such as Government, Aided and Private (irrespective 

of age and gender) as F(2,2388) = 48.817, p=0.000 and that for interaction effect as = 

F(6,2388)  as 4.498, p= 0.000. 

 Since the F-ratio related to age was found to be significant (F (3,2388) = 215.170, 

p=0.000), inorder to verify whether the differences really exist or not, the Tukey HSD 

Post-hoc test was administered among different age groups irrespective of gender and 

types of school is presented in table 51.  
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Table 51 

Tukey HSD Post-hoc test done on Explosive power 2 among different age groups 

irrespective of gender and type of school 

(I) Age (J) Age 
Mean 

Difference  
(I-J) 

Std. 
Error 

Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Under 14 
years 

(120.088) 

Under 15 years 
(122.137) 

2.05* .310 0.000 -2.85 -1.25 

Under 16 years 
(125.277) 

5.19* .310 0.000 -5.99 -4.39 

Under 17 years 
(127.308) 

7.22* .310 0.000 -8.02 -6.42 

Under 15 
years 

(122.137) 

Under 16 years 
(125.277) 

3.14* .310 0.000 -3.94 -2.34 

Under 17 years 
(127.308) 

5.17* .310 0.000 -5.97 -4.37 

Under 16 
years 

(125.277) 

Under 17 years 
(127.308) 

2.03* .310 0.000 -2.83 -1.23 

Based on observed means. 
The error term is Mean Square(Error) = 28.809. 

*. The mean difference is significant at the 0.05 level. 

 

 Table 51 related to post-hoc test done on Explosive power 2 among different 

age groups irrespective of gender and type of school do shows significant differences 

in means between Under 14 years with other groups such as Under 15 years (MD = 

2.05 & p= 0.000), Under 16 years (MD = 5.19 & p= 0.000), and Under 17 years (MD 

= 7.22 & p= 0.000). Apart from that, significant mean differences were also found 

between Under 15 years and Under 16 years (MD = 2.05 & p= 0.000) and between 

Under 15 years and Under 17 years (MD = 5.17 & p= 0.000) and between Under 16 

years and Under 17 years (MD = 2.03 & p= 0.000), as all the p-values obtained were 

less than 0.05, the level of significance set for this study. The graphical representation 

of the means on Explosive power 2 among different age groups irrespective of gender 

and type of school is presented in Figure 51. 
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 Since the F-ratio mentioned in table 51 related to the type of school was found 

to be significant F(2,2388) = 48.817, p=0.000, inorder to verify whether the differences 

really exist or not, the Tukey HSD Post-hoc test was administered among different 

type of schools irrespective of age and gender and is presented in table 52.  

Table 52 

Tukey HSD Post-hoc test done on Explosive power 2 among different types of schools 

irrespective of age and gender  

(I) 
School 

(J) 
School 

Mean 
Difference 

(I-J) 

Std. 
Error 

Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Aided 
(124.100) 

Govt 
(122.266) 

1.83* .268 0.000 1.20 2.46 

Private 
(124.741) 

0.64* .268 0.045 -1.27 -.01 

Govt 
(122.266) 

Private 
(124.741) 

2.48* .268 0.000 -3.10 -1.85 

Based on observed means. 
The error term is Mean Square (Error) = 28.809. 
*. The mean difference is significant at the 0.05 level. 

 

 Table 52 related to post-hoc test done on Explosive power 2 among different 

types of schools irrespective of age and gender do shows significant differences in 

means between Aided and Government schools (MD = 1.83 & p = 0.000), between 

Aided and Private schools (MD = 0.64 & p=0.45) and also between Government and 

Private schools (MD = 2.48 & p=0.000), as all the p-values obtained were much less 

than 0.05, the level of significance set for this study.  The graphical representation of 

the means on Explosive power 2 among different types of schools irrespective of age 

and gender is presented in Figure 51. 
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Figure 51 

Graphical representation of means on Explosive power 2 among different types of 

school irrespective of age and gender 

 

Table 53 

Two-way Analysis of variance done on Reaction time among different age groups and 

type of school irrespective of gender  

Source 
Type III Sum 

of Squares 
df 

Mean 
Square 

F Sig. 

Corrected 
Model 

66356.025a 11 6032.366 544.948 .000 

Intercept 2656143.735 1 2656143.735 239949.068 .000 

Age 39531.338 3 13177.113 1190.386* 0.000 

School 26582.822 2 13291.411 1200.711* 0.000 

Age * School 241.864 6 40.311 3.642* 0.001 

Error 26434.240 2388 11.070   

Total 2748934.000 2400    

Corrected 
Total 

92790.265 2399    

a. R Squared = 0.715 (Adjusted R Squared = 0.714) 
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 Table 53 related to the Two way ANOVA done on Reaction time across the 

four age groups such as Under 14 years, Under 15 years, Under 16 years and Under 

17 years (irrespective of gender and type of school) shows significant differences in 

means as the obtained F ratio was F(3,2388) = 1190.386, p=0.000 and F ratio that for 

among the three types of school such as Government, Aided and Private (irrespective 

of age and gender) as F(2,2388) = 1200.711, p=0.000 and that for interaction effect as = 

F(6,2388) = 3.642, p=0.001. 

 Since the F-ratio related to age was found to be significant (F (3,2388) = 

1190.386, p=0.000), inorder to verify whether the differences really exist or not, the 

Tukey HSD Post-hoc test was administered among different age groups irrespective 

of gender and type of school and is presented in table 54.  

Table 54 

Tukey HSD Post-hoc test done on Reaction time among different age groups 

irrespective of gender and type of school 

(I) Age (J) Age 
Mean 

Difference  
(I-J) 

Std. 
Error 

Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Under 14 years 
(38.182) 

Under 15 
years (35.835) 

2.35* .192 0.000 1.85 2.84 

Under 16 
years (31.418) 

6.76* .192 0.000 6.27 7.26 

Under 17 
years (27.635) 

10.55* .192 0.000 10.05 11.04 

Under 15 years 
(35.835) 

Under 16 
years (31.418) 

4.42* .192 0.000 3.92 4.91 

Under 17 
years (27.635) 

8.20* .192 0.000 7.71 8.69 

Under 16 years 
(31.418) 

Under 17 
years (27.635) 

3.78* .192 0.000 3.29 4.28 

Based on observed means. 
The error term is Mean Square (Error) = 11.070. 
*. The mean difference is significant at the 0.05 level. 
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  Table 54 related to post-hoc test done on Reaction time among different age 

groups irrespective of gender and type of school do shows significant differences in 

means between Under 14 years with other groups such as Under 15 years (MD = 2.35 

& p=0.000), Under 16 years (MD = 6.76 & p=0.000) and Under 17 years (MD = 10.55 

& p= 0.000). Apart from that, significant mean differences were also found between 

Under 15 years and Under 16 years (MD = 4.42 & p= 0.000), Under 15 years and 

Under 17 years (MD = 8.20 & p= 0.000) and also between Under 16 years and Under 

17 years (MD = 3.78 & p= 0.000), as all the p-values obtained were less than 0.05, 

the level of significance set for this study. The graphical representation of the means 

on Reaction time among different age groups irrespective of gender and type of school 

is presented in Figure 52. 

 Since the F-ratio mentioned in table 54 related to the type of school was found 

to be significant F(2,2388) = 1200.711, p=0.000, inorder to verify whether the 

differences really exist or not, the Tukey HSD Post-hoc test was administered among 

different type of schools irrespective of age and gender and is presented in table 55.  

Table 55 

Tukey HSD Post-hoc test done on Reaction time among different types of school 

irrespective of age and gender  

(I) 
School 

(J) 
School 

Mean 
Difference  

(I-J) 

Std. 
Error 

Sig. 

95% Confidence Interval 

Lower 
Bound 

Upper 
Bound 

Aided 
(37.309) 

Govt 
(33.336) 

3.97* .166 0.000 3.58 4.36 

Private 
(29.158) 

8.15* .166 0.000 7.76 8.54 

Govt 
(33.336) 

Private 
(29.158) 

4.18* .166 0.000 3.79 4.57 

       

Based on observed means. 
The error term is Mean Square(Error) = 11.070. 

*. The mean difference is significant at the 0.05 level. 
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 Table 55 related to post-hoc test done on Reaction time among different types 

of schools irrespective of age and gender do shows significant differences in means 

between Aided and Government schools (MD = 3.97 & p=0.000), between Aided 

schools and Private schools (MD = 8.15 & p=0.000) and also between Government 

schools and Private schools (MD = 4.18 & p=0.000),as the p-values obtained were 

much less than 0.05, the level of significance set for this study.  The graphical 

representation of the means on Reaction time among different types of schools 

irrespective of age and gender is presented in Figure 52. 

Figure 52 

Graphical representation of means on Reaction time among different types of school 

irrespective of age and gender 
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4.4 Chi-Square Analysis  

Table 56 

Chi square analysis done on Scoliosis among different age groups irrespective of 
gender and type of school 

  
Under 

14 
Under 

15 
Under 

16 
Under 

17 
Total 2 

Poor 
Posture 

Count 179 194 194 179 746 

3.659a,b 

Expected Count 186.5 186.5 186.5 186.5 746 

Fair 
Posture 

Count 219 211 198 204 832 

Expected Count 208 208 208 208 832 

Good 
Posture 

Count 202 195 208 217 822 

Expected Count 205.5 205.5 205.5 205.5 822 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 186.50 
b. Asymptotic Significance (2-sided) = 0.723 

 The table 56 related to chi-square analysis done on Scoliosis among different 

age groups irrespective of gender and types of school do reveals a chi-square value of 

3.659 and the asymptotic significance (2 sided) value as 0.723, which is more than 

0.05, the level of significance set for this study. This shows that, there is no association 

between Scoliosis and different age groups irrespective of gender and types of school. 

The graphical representation on the count of Scoliosis (such as poor posture, fair 

posture and good posture) among different age groups is presented in figure 53. 

Figure 53 

The graphical representation on the count of Scoliosis among different age groups 
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Table 57 

Chi square analysis done on Kyphosis among different age groups irrespective of 
gender and type of school 

  
Under 

14 
Under 

15 
Under 

16 
Under 

17 
Total 2 

Poor 
Posture 

Count 173 168 194 195 730 

6.551a,b 

Expected Count 182.5 182.5 182.5 182.5 730 

Fair 
Posture 

Count 204 224 206 193 830 

Expected Count 207.5 207.5 207.5 207.5 830 

Good 
Posture 

Count 223 208 200 209 840 

Expected Count 210.0 210.0 210.0 210.0 840 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 182.50 
b. Asymptotic Significance (2-sided) = 0.364 

 The table 57 related to chi-square analysis done on Kyphosis among different 

age groups irrespective of gender and type of school do reveals a chi-square value of 

6.551 and the asymptotic significance (2 sided) value as 0.364, which is more than 

0.05, the level of significance set for this study. This shows that, there is no association 

between Kyphosis and different age groups irrespective of gender and type of school. 

The graphical representation on the count of Kyphosis (such as poor posture, fair 

posture and good posture) among different age groups is presented in figure 54. 

Figure 54 

The graphical representation on the count of Kyphosis among different age groups 
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Table 58 

Chi square analysis done on Lordosis among different age groups irrespective of 
gender and type of school 

  
Under 

14 
Under 

15 
Under 

16 
Under 

17 
Total 2 

Poor 
Posture 

Count 165 187 190 180 722 

5.053a,b 

Expected Count 180.5 180.5 180.5 180.5 722.0 

Fair 
Posture 

Count 215 208 202 192 817 

Expected Count 204.3 204.3 204.3 204.3 817.0 

Good 
Posture 

Count 220 205 208 228 861 

Expected Count 215.3 215.3 215.3 215.3 861.0 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 180.50 
b. Asymptotic Significance (2-sided) = 0.537 

 The table 58 related to chi-square analysis done on Lordosis among different 

age groups irrespective of gender and type of school do reveals a chi-square value of 

5.053 and the asymptotic significance (2 sided) value as 0.537, which is more than 

0.05, the level of significance set for this study. This shows that, there is no association 

between Lordosis and different age groups irrespective of gender and type of school. 

The graphical representation on the count of Lordosis (such as poor posture, fair 

posture and good posture) among different age groups is presented in figure 55. 

Figure 55 

The graphical representation on the count of Lordosis among different age groups 
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Table 59 

Chi square analysis done on Round shoulder among different age groups irrespective 
of gender and type of school 

  
Under 

14 
Under 

15 
Under 

16 
Under 

17 
Total 2 

Poor 
Posture 

Count 171 180 176 184 711 

1.258a,b 

Expected Count 177.8 177.8 177.8 177.8 711.0 

Fair 
Posture 

Count 206 200 209 195 810 

Expected Count 202.5 202.5 202.5 202.5 202.5 

Good 
Posture 

Count 223 220 215 221 879 

Expected Count 219.8 219.8 219.8 219.8 879.0 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 177.75 
b. Asymptotic Significance (2-sided) = 0.974 

 The table 59 related to chi-square analysis done on Round shoulder among 

different age groups irrespective of gender and type of school do reveals a chi-square 

value of 1.258 and the asymptotic significance (2 sided) value as 0.974, which is more 

than 0.05, the level of significance set for this study. This shows that, there is no 

association between Round shoulder and different age groups irrespective of gender 

and type of school. The graphical representation on the count of Round shoulder (such 

as poor posture, fair posture and good posture) among different age groups is 

presented in figure 56. 

Figure 56 

The graphical representation on the count of Round shoulder among different age 
groups 
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Table 60 

Chi square analysis done on Bow leg among different age groups irrespective of 
gender and type of school 

  
Under 

14 
Under 

15 
Under 

16 
Under 

17 
Total 2 

Poor 
Posture 

Count 172 183 161 162 678 

5.635a,b 

Expected Count 169.5 169.5 169.5 169.5 678.0 

Fair 
Posture 

Count 211 191 196 192 790 

Expected Count 197.5 197.5 197.5 197.5 790.0 

Good 
Posture 

Count 217 226 243 246 932 

Expected Count 233.0 233.0 233.0 233.0 932.0 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 169.50 
b. Asymptotic Significance (2-sided) = 0.465 

 The table 60 related to chi-square analysis done on Bow leg among different 

age groups irrespective of gender and type of school do reveals a chi-square value of 

5.635 and the asymptotic significance (2 sided) value as 0.465, which is more than 

0.05, the level of significance set for this study. This shows that, there is no association 

between Bow leg and different age groups irrespective of gender and type of school. 

The graphical representation on the count of Bow leg (such as poor posture, fair 

posture and good posture) among different age groups is presented in figure 57. 

Figure 57 

The graphical representation on the count of Bow leg among different age groups 
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Table 61 

Chi square analysis done on Knock knee among different age groups irrespective of 
gender and type of school 

  
Under 

14 
Under 

15 
Under 

16 
Under 

17 
Total 2 

Poor 
Posture 

Count 160 169 159 148 636 

5.284a,b 

Expected Count 159.0 159.0 159.0 159.0 636.0 

Fair 
Posture 

Count 208 192 194 194 776 

Expected Count 194.0 194.0 194.0 194.0 776.0 

Good 
Posture 

Count 232 239 253 264 988 

Expected Count 247.0 247.0 247.0 247.0 988.0 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 159.00 
b. Asymptotic Significance (2-sided) = 0.508 

 The table 61 related to chi-square analysis done on Knock knee among 

different age groups irrespective of gender and type of school do reveals a chi-square 

value of 5.284 and the asymptotic significance (2 sided) value as 0.508, which is more 

than 0.05, the level of significance set for this study. This shows that, there is no 

association between Knock knee and different age groups irrespective of gender and 

type of school. The graphical representation on the count of Knock knee (such as poor 

posture, fair posture and good posture) among different age groups is presented in 

figure 58. 

Figure 58 

The graphical representation on the count of Bow leg among different age groups 
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Table 62 

Chi square analysis done on Claw foot among different age groups irrespective of 
gender and type of school 

  
Under 

14 
Under 

15 
Under 

16 
Under 

17 
Total 2 

Poor 
Posture 

Count 155 159 147 173 634 

5.661a,b 

Expected Count 158.5 158.5 158.5 158.5 634.0 

Fair 
Posture 

Count 188 186 212 186 772 

Expected Count 193.0 193.0 193.0 193.0 772.0 

Good 
Posture 

Count 257 255 241 241 994 

Expected Count 248.5 248.5 248.5 248.5 994.0 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 158.50 
b. Asymptotic Significance (2-sided) (df b, 1) = 0.462 

 The table 62 related to chi-square analysis done on Claw foot among different 

age groups irrespective of gender and type of school do reveals a chi-square value of 

5.661 and the asymptotic significance (2 sided) value as 0.462, which is more than 

0.05, the level of significance set for this study. This shows that, there is no association 

between Claw foot and different age groups irrespective of gender and type of school. 

The graphical representation on the count of Claw foot (such as poor posture, fair 

posture and good posture) among different age groups is presented in figure 59. 

Figure 59 

The graphical representation on the count of Claw foot among different age groups 

 
  



Analysis and Interpretations 

 147 
 

Table 63 

Chi square analysis done on Flat foot among different age groups irrespective of 
gender and type of school 

  
Under 

14 
Under 

15 
Under 

16 
Under 

17 
Total 2 

Poor 
Posture 

Count 146 161 159 172 638 

3.405a,b 

Expected Count 159.5 159.5 159.5 159.5 638.0 

Fair 
Posture 

Count 194 195 198 187 774 

Expected Count 193.5 193.5 193.5 193.5 774.0 

Good 
Posture 

Count 260 244 243 241 988 

Expected Count 247.0 247.0 247.0 247.0 988.0 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 159.50 
b. Asymptotic Significance (2-sided) (df b, 1) = 0.757 

 The table 63 related to chi-square analysis done on Flat foot among different 

age groups irrespective of gender and type of school do reveals a chi-square value of 

3.405 and the asymptotic significance (2 sided) value as 0.757, which is more than 

0.05, the level of significance set for this study. This shows that, there is no association 

between Flat foot and different age groups irrespective of gender and type of school. 

The graphical representation on the count of Flat foot (such as poor posture, fair 

posture and good posture) among different age groups is presented in figure 60. 

Figure 60 

The graphical representation on the count of Flat foot among different age groups 
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Table 64 

Chi square analysis done on Scoliosis among different gender groups irrespective of 
age and type of school 

  Boys Girls Total 2 

Poor 
Posture 

Count 381 365 746 

1.286a,b 

Expected Count 373.0 373.0 746.0 

Fair 
Posture 

Count 421 411 832 

Expected Count 416.0 416.0 832.0 

Good 
Posture 

Count 398 424 822 

Expected Count 411.0 411.0 822.0 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 373.00 
b. Asymptotic Significance (2-sided) (df b, 1) = 0.526 

 The table 64 related to chi-square analysis done on Scoliosis among different 

gender groups irrespective of age and type of school do reveals a chi-square value of 

1.286 and the asymptotic significance (2 sided) value as 0.526, which is more than 

0.05, the level of significance set for this study. This shows that, there is no association 

between Scoliosis and different gender groups irrespective of age and type of school. 

The graphical representation on the count of Scoliosis (such as poor posture, fair 

posture and good posture) among different gender is presented in figure 61. 

Figure 61 

The graphical representation on the count of Scoliosis among different gender groups 
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Table 65 

Chi square analysis done on Kyphosis among different gender groups irrespective of 
age and type of school 

  Boys Girls Total 2 

Poor 
Posture 

Count 383 357 730 

0.541a,b 

Expected Count 365.0 365.0 730.0 

Fair 
Posture 

Count 413 417 830 

Expected Count 415.0 415.0 830.0 

Good 
Posture 

Count 414 426 840 

Expected Count 420.0 420.0 840.0 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 365.00 
b. Asymptotic Significance (2-sided) (df b, 1) = 0.763 

 The table 65 related to chi-square analysis done on Kyphosis among different 

gender groups irrespective of age and type of school do reveals a chi-square value of 

0.541 and the asymptotic significance (2 sided) value as 0.763, which is more than 

0.05, the level of significance set for this study. This shows that, there is no association 

between Kyphosis and different gender groups irrespective of age and type of school. 

The graphical representation on the count of Kyphosis (such as poor posture, fair 

posture and good posture) among different gender is presented in figure 62. 

Figure 62 

The graphical representation on the count of Kyphosis among different gender groups 
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Table 66 

Chi square analysis done on Lordosis among different gender groups irrespective of 
age and type of school 

  Boys Girls Total 2 

Poor 
Posture 

Count 364 358 722 

0.837a,b 

Expected Count 361.0 361.0 722.0 

Fair 
Posture 

Count 416 401 817 

Expected Count 408.5 408.5 817.0 

Good 
Posture 

Count 420 441 861 

Expected Count 430.5 430.5 861.0 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 361.00 
b. Asymptotic Significance (2-sided) (df b, 1) = 0.658 

 The table 66 related to chi-square analysis done on Lordosis among different 

gender groups irrespective of age and type of school do reveals a chi-square value of 

0.837 and the asymptotic significance (2 sided) value as 0.658, which is more than 

0.05, the level of significance set for this study. This shows that, there is no association 

between Lordosis and different gender groups irrespective of age and type of school. 

The graphical representation on the count of Lordosis (such as poor posture, fair 

posture and good posture) among different gender is presented in figure 63. 

Figure 63 

The graphical representation on the count of Lordosis among different gender groups 
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Table 67 

Chi square analysis done on Round shoulder among different gender groups 
irrespective of age and type of school 

  Boys Girls Total 2 

Poor 
Posture 

Count 360 351 711 

0.169a,b 

Expected Count 355.5 355.5 711.0 

Fair 
Posture 

Count 402 408 810 

Expected Count 405.0 405.0 810.0 

Good 
Posture 

Count 438 441 879 

Expected Count 439.5 439.5 879.0 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 355.50 
b. Asymptotic Significance (2-sided) (df b, 1) = 0.919 

 The table 67 related to chi-square analysis done on Round shoulder among 

different gender groups irrespective of age and type of school do reveals a chi-square 

value of 0.169 and the asymptotic significance (2 sided) value as 0.919, which is more 

than 0.05, the level of significance set for this study. This shows that, there is no 

association between Round shoulder and different gender groups irrespective of age 

and type of school. The graphical representation on the count of Round shoulder (such 

as poor posture, fair posture and good posture) among different gender is presented in 

figure 64. 

Figure 64 

The graphical representation on the count of Round shoulder among different gender 
groups 
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Table 68 

Chi square analysis done on Bow leg among different gender groups irrespective of 
age and type of school 

  Boys Girls Total 2 

Poor 
Posture 

Count 353 325 678 

2.628a,b 

Expected Count 339.0 339.0 678.0 

Fair 
Posture 

Count 399 391 790 

Expected Count 395.0 395.0 790.0 

Good 
Posture 

Count 448 484 932 

Expected Count 466.0 466.0 932.0 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 339.0 
b. Asymptotic Significance (2-sided) (df b, 1) = 0.269 

 The table 68 related to chi-square analysis done on Bow leg among different 

gender groups irrespective of age and type of school do reveals a chi-square value of 

2.628 and the asymptotic significance (2 sided) value as 0.269, which is more than 

0.05, the level of significance set for this study. This shows that, there is no association 

between Bow leg and different gender groups irrespective of age and type of school. 

The graphical representation on the count of Bow leg (such as poor posture, fair 

posture and good posture) among different gender is presented in figure 65. 

Figure 65 

The graphical representation on the count of Bow leg among different gender groups 

 
  



Analysis and Interpretations 

 153 
 

Table 69 

Chi square analysis done on Knock knee among different gender groups irrespective 
of age and type of school 

  Boys Girls Total 2 

Poor 
Posture 

Count 325 311 636 

0.759a,b 

Expected Count 318.0 381.0 636.0 

Fair 
Posture 

Count 391 385 776 

Expected Count 388.0 388.0 776.0 

Good 
Posture 

Count 484 504 988 

Expected Count 494.0 494.0 988.0 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 318.0 
b. Asymptotic Significance (2-sided) (df b, 1) = 0.684 

 The table 69 related to chi-square analysis done on Knock knee among 

different gender groups irrespective of age and type of school do reveals a chi-square 

value of 0.759 and the asymptotic significance (2 sided) value as 0.684, which is more 

than 0.05, the level of significance set for this study. This shows that, there is no 

association between Knock knee and different gender groups irrespective of age and 

type of school. The graphical representation on the count of Knock knee (such as poor 

posture, fair posture and good posture) among different gender is presented in figure 

66. 

Figure 66 

The graphical representation on the count of Knock knee among different gender 
groups 
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Table 70 

Chi square analysis done on Claw foot among different gender groups irrespective of 
age and type of school 

  Boys Girls Total 2 

Poor 
Posture 

Count 313 321 634 

0.152a,b 

Expected Count 317.0 317.0 634.0 

Fair 
Posture 

Count 389 383 772 

Expected Count 386.0 386.0 772.0 

Good 
Posture 

Count 498 496 994 

Expected Count 497.0 497.0 994.0 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 317.0 
b. Asymptotic Significance (2-sided) (df b, 1) = 0.927 

 The table 70 related to chi-square analysis done on Claw foot among different 

gender groups irrespective of age and type of school do reveals a chi-square value of 

0.152 and the asymptotic significance (2 sided) value as 0.927, which is more than 

0.05, the level of significance set for this study. This shows that, there is no association 

between Claw foot and different gender groups irrespective of age and type of school. 

The graphical representation on the count of Claw foot (such as poor posture, fair 

posture and good posture) among different gender is presented in figure 67. 

Figure 67 

The graphical representation on the count of Claw foot among different gender 
groups 
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Table 71 

Chi square analysis done on Flat foot among different gender groups irrespective of 
age and type of school 

  Boys Girls Total 2 

Poor 
Posture 

Count 316 322 638 

0.178a,b 

Expected Count 319.0 319.0 319.0 

Fair 
Posture 

Count 385 389 774 

Expected Count 387.0 387.0 774.0 

Good 
Posture 

Count 499 489 988 

Expected Count 494.0 494.0 988.0 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 319.00 
b. Asymptotic Significance (2-sided) (df b, 1) = 0.915 

 The table 71 related to chi-square analysis done on Flat foot among different 

gender groups irrespective of age and type of school do reveals a chi-square value of 

0.178 and the asymptotic significance (2 sided) value as 0.915, which is more than 

0.05, the level of significance set for this study. This shows that, there is no association 

between Flat foot and different gender groups irrespective of age and type of school. 

The graphical representation on the count of Flat foot (such as poor posture, fair 

posture and good posture) among different gender is presented in figure 68. 

Figure 68 

The graphical representation on the count of Flat foot among different gender groups 
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Table 72 

Chi square analysis done on Scoliosis among different types of schools irrespective 
of age and gender 

  Aided Govt. Private Total 2 

Poor 
Posture 

Count 244 255 247 746 

1.045a,b 

Expected Count 248.7 248.7 248.7 746.0 

Fair 
Posture 

Count 276 270 286 832 

Expected Count 277.3 277.3 277.3 832.0 

Good 
Posture 

Count 280 275 267 822 

Expected Count 274.0 274.0 274.0 822.0 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 248.67 
b. Asymptotic Significance (2-sided) (df b, 1) = 0.903 

 The table 72 related to chi-square analysis done on Scoliosis among different 

types of schools irrespective of age and gender do reveals a chi-square value of 1.045 

and the asymptotic significance (2 sided) value as 0.903, which is more than 0.05, the 

level of significance set for this study. This shows that, there is no association between 

Scoliosis and different types of schools irrespective of age and gender. The graphical 

representation on the count of Scoliosis (such as poor posture, fair posture and good 

posture) among different gender is presented in figure 69. 

Figure 69 

The graphical representation on the count of Scoliosis among different types of 
schools 
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Table 73 

Chi square analysis done on Kyphosis among different types of schools irrespective 
of age and gender 

  Aided Govt. Private Total 2 

Poor 
Posture 

Count 256 256 218 730 

7.912a,b 

Expected Count 243.3 243.3 243.3 730.0 

Fair 
Posture 

Count 270 283 277 830 

Expected Count 276.7 276.7 276.7 830.0 

Good 
Posture 

Count 274 261 305 840 

Expected Count 280.0 280.0 280.0 840.0 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 243.33 
b. Asymptotic Significance (2-sided) (df b, 1) = 0.095 

 The table 73 related to chi-square analysis done on Kyphosis among different 

types of schools irrespective of age and gender do reveals a chi-square value of 7.912 

and the asymptotic significance (2 sided) value as 0.095, which is more than 0.05, the 

level of significance set for this study. This shows that, there is no association between 

Kyphosis and different types of schools irrespective of age and gender. The graphical 

representation on the count of Kyphosis (such as poor posture, fair posture and good 

posture) among different gender is presented in figure 70. 

Figure 70 

The graphical representation on the count of Kyphosis among different types of 
schools 
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Table 74 

Chi square analysis done on Lordosis among different types of schools irrespective of 
age and gender 

  Aided Govt. Private Total 2 

Poor 
Posture 

Count 257 248 217 722 

11.325a,b 

Expected Count 240.7 240.7 240.7 722.0 

Fair 
Posture 

Count 270 286 261 817 

Expected Count 272.3 272.3 272.3 817.0 

Good 
Posture 

Count 273 266 322 861 

Expected Count 287.0 287.0 287.0 861.0 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 240.67 
b. Asymptotic Significance (2-sided) (df b, 1) = 0.023 

 The table 74 related to chi-square analysis done on Lordosis among different 

types of schools irrespective of age and gender do reveals a chi-square value of 11.325 

and the asymptotic significance (2 sided) value as 0.023, which is less than 0.05, the 

level of significance set for this study. This shows that, there is association between 

Lordosis and different types of schools irrespective of age and gender. The graphical 

representation on the count of Lordosis (such as poor posture, fair posture and good 

posture) among different gender is presented in figure 71. 

Figure 71 

The graphical representation on the count of Lordosis among different types of 
schools 
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Table 75 

Chi square analysis done on Round shoulder among different types of schools 
irrespective of age and gender 

  Aided Govt. Private Total 2 

Poor 
Posture 

Count 257 219 235 711 

10.881a,b 

Expected Count 237.0 237.0 237.0 711 

Fair 
Posture 

Count 283 276 251 810 

Expected Count 270.0 270.0 270.0 810.0 

Good 
Posture 

Count 260 305 314 879 

Expected Count 293.0 293.0 293.0 879.0 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 237.00 
b. Asymptotic Significance (2-sided) (df b, 1) = 0.028 

 The table 75 related to chi-square analysis done on Round shoulder among 

different types of schools irrespective of age and gender do reveals a chi-square value 

of 10.881 and the asymptotic significance (2 sided) value as 0.028, which is less than 

0.05, the level of significance set for this study. This shows that, there is association 

between Round shoulder and different types of schools irrespective of age and gender. 

The graphical representation on the count of Round shoulder (such as poor posture, 

fair posture and good posture) among different gender is presented in figure 72. 

Figure 72 

The graphical representation on the count of Round shoulder among different types 
of schools 
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Table 76 

Chi square analysis done on Bow leg among different types of schools irrespective of 
age and gender 

  Aided Govt. Private Total 2 

Poor 
Posture 

Count 236 227 215 678 

6.969a,b 

Expected Count 226.00 226.0 226.0 678.0 

Fair 
Posture 

Count 281 257 252 790 

Expected Count 263.3 263.3 263.3 790.0 

Good 
Posture 

Count 283 316 333 932 

Expected Count 310.7 310.7 310.7 932.0 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 226.00 
b. Asymptotic Significance (2-sided) (df b, 1) = 0.138 

 The table 76 related to chi-square analysis done on Bow leg among different 

types of schools irrespective of age and gender do reveals a chi-square value of 6.969 

and the asymptotic significance (2 sided) value as 0.138, which is less than 0.05, the 

level of significance set for this study. This shows that, there is no association between 

Bow leg and different types of schools irrespective of age and gender. The graphical 

representation on the count of Bow leg (such as poor posture, fair posture and good 

posture) among different gender is presented in figure 73. 

Figure 73 

The graphical representation on the count of Bow leg among different types of schools 
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Table 77 

Chi square analysis done on Knock knee among different types of schools irrespective 
of age and gender 

  Aided Govt. Private Total 2 

Poor 
Posture 

Count 209 226 201 636 

4.174a,b 

Expected Count 212.0 212.0 212.0 636.0 

Fair 
Posture 

Count 263 263 250 776 

Expected Count 258.7 258.7 258.7 776.0 

Good 
Posture 

Count 328 311 349 988 

Expected Count 329.3 329.3 329.3 988.0 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 212.00 
b. Asymptotic Significance (2-sided) (df b, 1) = 0.383 

 The table 77 related to chi-square analysis done on Knock knee among 

different types of schools irrespective of age and gender do reveals a chi-square value 

of 4.174 and the asymptotic significance (2 sided) value as 0.383, which is less than 

0.05, the level of significance set for this study. This shows that, there is no association 

between Knock knee and different types of schools irrespective of age and gender. 

The graphical representation on the count of Knock knee (such as poor posture, fair 

posture and good posture) among different gender is presented in figure 74. 

Figure 74 

The graphical representation on the count of Knock knee among different types of 
schools 
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Table 78 

Chi square analysis done on Claw foot among different types of schools irrespective 
of age and gender 

  Aided Govt. Private Total 2 

Poor 
Posture 

Count 214 219 201 634 

2.365a,b 

Expected Count 211.3 211.3 211.3 634.0 

Fair 
Posture 

Count 260 261 251 772 

Expected Count 257.3 257.3 257.3 772.0 

Good 
Posture 

Count 326 320 348 994 

Expected Count 331.3 331.3 331.3 994.0 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 211.33 
b. Asymptotic Significance (2-sided) (df b, 1) = 0.669 

 The table 78 related to chi-square analysis done on Claw foot among different 

types of schools irrespective of age and gender do reveals a chi-square value of 2.365 

and the asymptotic significance (2 sided) value as 0.669, which is less than 0.05, the 

level of significance set for this study. This shows that, there is no association between 

Claw foot and different types of schools irrespective of age and gender. The graphical 

representation on the count of Claw foot (such as poor posture, fair posture and good 

posture) among different gender is presented in figure 75. 

Figure 75 

The graphical representation on the count of Claw foot among different types of 
schools 
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Table 79 

Chi square analysis done on Flat foot among different types of schools irrespective of 
age and gender 

  Aided Govt. Private Total 2 

Poor 
Posture 

Count 217 219 202 638 

1.734a,b 

Expected Count 212.7 212.7 212.7 638.0 

Fair 
Posture 

Count 261 258 255 774 

Expected Count 258.0 258.0 258.0 774.0 

Good 
Posture 

Count 322 323 343 988 

Expected Count 329.3 329.3 329.3 988.0 
a.  0 cells (0.0%) have expected count less than 5. The minimum expected count is 212.67 
b. Asymptotic Significance (2-sided) (df b, 1) = 0.785 

 The table 79 related to chi-square analysis done on Flat foot among different 

types of schools irrespective of age and gender do reveals a chi-square value of 1.734 

and the asymptotic significance (2 sided) value as 0.785, which is less than 0.05, the 

level of significance set for this study. This shows that, there is no association between 

Flat foot and different types of schools irrespective of age and gender. The graphical 

representation on the count of Flat foot (such as poor posture, fair posture and good 

posture) among different gender is presented in figure 76. 

Figure 76 

The graphical representation on the count of Flat foot among different types of 
schools 
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4.5 Factor Analysis 

 Factor analysis describes a procedure to identify those linear combinations of 

variables (called as factors), which have large variances, ignoring the linear 

combination, which have small variances, for which the principal component method 

was selected. 

 Scores on all the thirteen Physical fitness variables such as Speed, Agility, 

Static balance, Dynamic balance, Movement time, Flexibility, Ankle flexibility, 

Abdominal strength, Coordination, Endurance, Explosive power 1, Explosive power 

2 and Reaction time of the ten groups namely Under 14 year boys, Under 14 year 

girls, Under 15 year boys, Under 15 year girls, Under 16 year boys, Under 16 year 

girls, Under 17 year boys, Under 17 year girls, Boys as a single group and Girls as a 

single group were subjected to correlation analysis. Correlation analysis was done  for 

the ten groups were then used in the principal component analysis which are presented 

in table 80, 84, 89, 93, 97, 101, 105, 110, 114 & 119 respectively. 

 With the help of Kaiser’s criteria suggested by Guttman, only those factors 

having latent roots greater than one were considered as common factors. The unloaded 

factors obtained were then rotated by varimax method to find the final solution. 

Rotation of the factors is important in order to avoid the overlapping of variable in 

other  factors. The principal component analysis (Rotated factor loadings) done on  

Under 14 year boys, Under 14 year girls, Under 15 year boys, Under 15 year girls, 

Under 16 year boys, Under 16 year girls, Under 17 year boys, Under 17 year girls, 

Boys as a single group and Girls as a single group are presented in table 81, 85, 90, 

94, 98, 102,106,111, 115 & 120 respectively. Items with loadings greater than or equal 

to 0.60 of varimax solution were selected for discussing each factor. Later, owing to 

this criteria each of the extracted prominent factors obtained from the selected groups 

were interpreted and given names. 
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Table 80 

Principal component analysis done on Physical fitness variables of Under 14 year 

boys (Unrotated factor loadings) 

 Component 

Factor 1 Factor 2 

Eigen value 8.122 2.531 

Total Variance. Exp 62.477 19.466 

Cum. Variance. Exp 62.477 81.942 

1. Speed 0.514 0.673 

2. Agility 0.588 0.339 

3. Static balance 0.651 0.491 

4. Dynamic balance 0.924 0.224 

5. Movement time 0.834 0.477 

6. Flexibility 0.894 0.349 

7. Ankle flexibility 0.894 0.349 

8. Abdominal strength 0.923 0.330 

9. Coordination 0.378 0.839 

10. Endurance 0.845 0.184 

11. Explosive power 1 0.841 0.345 

12. Explosive power 2 0.912 0.081 

13. Reaction time 0.834 0.477 

 

 With the help of Kaiser’s criteria suggested by Guttman, only those factors 

having latent roots greater than one were considered as common factors. The 

Unrotated factors obtained for Under 14 year boys were then rotated by varimax 

method to find the final solution and is presented in table 81.  Rotation of the factors 

is important in order to avoid the overlapping of variable in other  factors. Items with 

loadings greater than or equal to 0.60 of varimax solution were selected for 

discussing each factor. Later, owing to this criterion two prominent factors were 

extracted which were interpreted and given names and are presented in table 82 & 83. 
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Table 81 

Principal component analysis done on Physical fitness variables of Under 14 year 

boys (Rotated factor loadings) 

 Component 

Factor 1 Factor 2 

Eigen value 5.856 4.797 

Total Variance. Exp 45.043 36.899 

Cum. Variance. Exp 45.043 81.942 

1. Speed 0.032 0.846 

2. Agility 0.237 0.636 

3. Static balance 0.190 0.793 

4. Dynamic balance 0.855 0.415 

5. Movement time 0.339 0.899 

6. Flexibility 0.911 0.300 

7. Ankle flexibility 0.911 0.300 

8. Abdominal strength 0.921 0.333 

9. Coordination 0.826 0.406 

10. Endurance 0.535 0.680 

11. Explosive power 1 0.868 0.270 

12. Explosive power 2 0.755 0.518 

13. Reaction time 0.339 0.899 

 

Table 82 

Factor one on Physical fitness variables of Under 14 year boys after rotated factor 

loadings (Varimax solution) 

Item No. Name of the variable Factor loadings 

4. Dynamic balance 0.855 

6. Flexibility 0.911 

7. Ankle flexibility 0.911 

8. Abdominal strength 0.921 

9. Coordination 0.826 

11. Explosive power 1 0.868 

12. Explosive power 2 0.755 

Component one               % of variance – 45.043%              Eigen value – 5.856 
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 Factor 1 on Physical fitness variables of Under 14 year boys (rotated factor 

loadings) in Table 82 was characterized by seven variables of the selected thirteen 

variables namely Dynamic balance, Flexibility, Ankle flexibility, Abdominal 

strength, Coordination, Explosive power 1 and Explosive power 2. Since the 

Abdominal strength and the Flexibility variables such as Flexibility and Ankle 

flexibility are the heavily loaded items, this factor can be called as the Abstro-

Flexibility factor. This factor accounted for 45.043% of the total common factor 

accounted by all the two factors. 

 
Table 83 

Factor two on Physical fitness variables of Under 14 year boys after rotated factor 

loadings (Varimax solution) 

Item No.  Name of the variable Factor loadings 

1 Speed 0.846 

2 Agility 0.636 

3 Static balance 0.793 

5 Movement time 0.899 

10 Endurance 0.680 

13 Reaction time 0.899 

Component one                % of variance – 36.899%            Eigen value – 4.797 

 
 Factor 2 on Physical fitness variables of Under 14 year boys (rotated factor 

loadings) in Table 83 was characterized by six variables of the selected thirteen 

variables namely Speed, Agility, Static balance, Movement time, Endurance and 

Reaction time. Since the Movement time and the Reaction time are the heavily loaded 

items, this factor can be called as the Reaction time factor. This factor accounted for 

36.899% of the total common factor accounted by all the two factors. 
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Table 84 

Principal component analysis done on Physical fitness variables of Under 14 year 

girls (Unrotated factor loadings) 

 Component 

1 2 3 

Eigen value 8.620 1.518 1.142 

Total Variance. Exp 66.311 11.676 8.783 

Cum. Variance. Exp 66.311 77.986 86.769 

1. Speed 0.043 0.094 0.902 

2. Agility 0.740 0.168 0.265 

3. Static balance 0.586 0.562 0.018 

4. Dynamic balance 0.979 0.024 0.063 

5. Movement time 0.927 0.118 0.164 

6. Flexibility 0.962 0.020 0.003 

7. Ankle flexibility 0.962 0.020 0.003 

8. Abdominal strength 0.967 0.020 0.115 

9. Coordination 0.037 0.852 0.298 

10. Endurance 0.654 0.638 0.271 

11. Explosive power 1 0.945 0.025 0.126 

12. Explosive power 2 0.969 0.042 0.089 

13. Reaction time 0.927 0.118 0.164 

 

 With the help of Kaiser’s criteria suggested by Guttman, only those factors 

having latent roots greater than one were considered as common factors. The 

Unrotated  factors obtained for Under 14 year girls were then rotated by varimax 

method to find the final solution and is presented in table 85.  Rotation of the factors 

is important in order to avoid the overlapping of variable in other factors. Items with 

loadings greater than or equal to   0.60 of varimax solution were selected for 

discussing each factor. Later, owing to this criterion three prominent factors were 

extracted which were interpreted and given names and are presented in table 86, 87 

and 88. 
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Table 85 

Principal component analysis done on Physical fitness variables of Under 14 year 

girls (Rotated factor loadings) 

 Component 

1 2 3 

Eigen value 8.616 1.512 1.152 

Total Variance. Exp 66.274 11.634 8.862 

Cum. Variance. Exp 66.274 77.908 86.769 

1. Speed 0.042 0.057 0.905 

2. Agility 0.735 0.228 0.233 

3. Static balance 0.601 0.536 0.110 

4. Dynamic balance 0.978 0.039 0.067 

5. Movement time 0.929 0.065 0.181 

6. Flexibility 0.961 0.045 0.007 

7. Ankle flexibility 0.961 0.045 0.007 

8. Abdominal strength 0.968 0.014 0.111 

9. Coordination 0.014 0.891 0.153 

10. Endurance 0.638 0.599 0.373 

11. Explosive power 1 0.946 0.021 0.121 

12. Explosive power 2 0.970 0.031 0.081 

13. Reaction time 0.929 0.065 0.181 
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Table 86 

Factor one on Physical fitness variables of Under 14 year girls after rotated factor 

loadings (Varimax solution) 

Item No.  Name of the variable Factor loadings 

2 Agility 0.735 

3 Static balance 0.601 

4 Dynamic balance 0.978 

5 Movement time 0.929 

6 Flexibility 0.961 

7 Ankle flexibility 0.961 

8 Abdominal strength 0.968 

10 Endurance 0.638 

11 Explosive power 1 0.946 

12 Explosive power 2 0.970 

13 Reaction time 0.929 

Component one               % of variance – 66.274%              Eigen value – 8.616 

 

 Factor 1 on Physical fitness variables of Under 14 year girls   (rotated factor 

loadings)in Table 86 was characterized by eleven  variables of the selected thirteen 

variables namely Agility, Static balance, Dynamic balance, Movement time, 

Flexibility, Ankle flexibility, Abdominal strength, Endurance,  Explosive power 1,  

Explosive power 2 and Reaction time. Since the Dynamic balance  and the Explosive 

Power 2 are the heavily loaded items, this factor can be called as the Balanco-Power  

factor. This factor accounted for 66.274% of the total common factor accounted by 

all the three factors. 
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Table 87 

Factor two on Physical fitness variables of Under 14 year girls after rotated factor 

loadings (Varimax solution) 

SI No Name of the variable Factor loadings 

9 Coordination 0.891 

Component two                % of variance – 11.676%            Eigen value – 1.518 

 

 Factor 2 on Physical fitness variables of Under 14 year girls  (rotated factor 

loadings)in Table 87 was characterized by a single  variable Coordination from among 

the selected thirteen variables.  Since, Coordination  is the heavily loaded item, this 

factor can be called as the Coordination factor. This factor accounted  for 11.634% of 

the total common factor accounted by all the three factors. 

Table 88  

Factor three on Physical fitness variables of Under 14 year girls after rotated factor 

loadings (Varimax solution) 

SI No Name of the variable Factor loadings 

1 Speed 0.905 

Component one             % of variance – 8.862%              Eigen value – 1.152 

 

 Factor 3 on Physical fitness variables of Under 14 year girls  (rotated factor 

loadings)in Table 88 was characterized by a single  variable Speed from among the 

selected thirteen variables.  Since, Speed  is the heavily loaded item, this factor can 

be called as the Speed factor. This factor accounted for 8.862% of the total common 

factor accounted by all the three factors. 
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Table 89 

Principal component analysis done on Physical fitness variables of Under 15 year 

boys (Unrotated factor loadings) 

 Component 

1 2 

Eigen value 9.416 1.457 

Total Variance. Exp 72.430 11.208 

Cum. Variance. Exp 72.430 83.638 

1. Speed 0.689 0.438 

2. Agility 0.782 0.544 

3. Static balance 0.859 0.404 

4. Dynamic balance 0.250 0.349 

5. Movement time 0.983 0.009 

6. Flexibility 0.983 0.023 

7. Ankle flexibility 0.983 0.023 

8. Abdominal strength 0.964 0.018 

9. Coordination 0.687 0.511 

10. Endurance 0.811 0.485 

11. Explosive power 1 0.965 0.065 

12. Explosive power 2 0.819 0.429 

13. Reaction time 0.983 0.009 

 

 With the help of Kaiser’s criteria suggested by Guttman, only those factors 

having latent roots greater than one were considered as common factors. The 

Unrotated factors obtained for Under 15 year boys were then rotated by varimax 

method to find the final solution and is presented in table 90.  Rotation of the factors 

is important in order to avoid the overlapping of variable in other factors. Items with 

loadings greater than or equal to 0.60 of varimax solution were selected for 

discussing each factor. Later, owing to this criterion two prominent factors were 

extracted which were interpreted and given names and are presented in table 91 and 

92. 
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Table 90 

Principal component analysis done on Physical fitness variables of Under 15 year 

boys (Rotated factor loadings) 

 

 

Component 

1 2 

Eigen value 6.5000 4.373 

Total Variance. Exp 50.001 33.637 

Cum. Variance. Exp 50.001 83.638 

1. Speed 0.813 0.069 

2. Agility 0.952 0.041 

3. Static balance 0.928 0.199 

4. Dynamic balance 0.012 0.429 

5. Movement time 0.777 0.602 

6. Flexibility 0.797 0.576 

7. Ankle flexibility 0.797 0.576 

8. Abdominal strength 0.778 0.569 

9. Coordination 0.238 0.823 

10. Endurance 0.352 0.877 

11. Explosive power 1 0.808 0.532 

12. Explosive power 2 0.393 0.837 

13. Reaction time 0.777 0.602 
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Table 91 

Factor one on Physical fitness variables of Under 15 year boys after rotated factor 

loadings (Varimax solution) 

SI No Name of the variable Factor loadings 

1 Speed 0.813 

2 Agility 0.952 

3 Static balance 0.928 

5 Movement time 0.777 

6 Flexibility 0.797 

7 Ankle flexibility 0.797 

8 Abdominal strength 0.778 

11 Explosive power 1 0.808 

13 Reaction time 0.777 

Component one                % of variance – 50.001%                 Eigen value – 6.500 

 

 Factor 1 on Physical fitness variables of Under 15 year boys  (rotated factor 

loadings)in Table 91 was characterized by nine  variables of the selected thirteen 

variables namely Speed, Agility, Static balance, Movement time, Flexibility, Ankle 

flexibility, Abdominal strength, Explosive power 1  and Reaction time. Since, Agility 

is the heavily loaded items, this factor can be called as the Agile factor. This factor 

accounted  for 50.01% of the total common factor accounted by all the two factors. 

Table 92 

Factor Two on Physical fitness variables of Under 15 year boys after rotated factor 

loadings (Varimax solution) 

SI No Name of the variable Factor Loadings 

5 Movement time 0.602 

9 Coordination 0.823 

10 Endurance 0.877 

12 Explosive power 2 0.837 

Component one                % of variance – 33.637%                Eigen value – 4.373 
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 Factor 2 on Physical fitness variables of Under 15 year boys  (rotated factor 

loadings)in Table 92 was characterized by four variables of the selected thirteen 

variables namely Movement time, Coordination, Endurance and Explosive power 2. 

Since, Endurance is the heavily loaded item, this factor can be called as the Endurance 

factor. This factor account for 33.637% of the total common factor accounted by all 

the two factors. 

Table 93 

Principal component analysis done on Physical fitness variables of Under 15 year 

girls (Unrotated factor loadings) 

 
Component 

1 2 

Eigen value 8.620 1.518 

Total Variance. Exp 66.311 11.676 

Cum. Variance. Exp 66.311 77.986 

1 Speed 0.876 0.213 

2 Agility 0.817 0.473 

3 Static balance 0.301 0.827 

4 Dynamic balance 0.959 0.032 

5 Movement time 0.972 0.099 

6 Flexibility 0.974 0.068 

7 Ankle flexibility 0.974 0.068 

8 Abdominal strength 0.985 0.017 

9 Coordination 0.949 0.133 

10 Endurance 0.915 0.235 

11 Explosive power 1 0.971 0.059 

12 Explosive power 2 0.471 0.543 

13 Reaction time 0.972 0.099 

 

 With the help of Kaiser’s criteria suggested by Guttman, only those factors 

having latent roots greater than one were considered as common factors. The 
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unrotated factors obtained for Under 15 year girls were then rotated by varimax 

method to find the final solution and is presented in table 94.  Rotation of the factors 

is important in order to avoid the overlapping of variable in other factors. Items with 

loadings greater than or equal to 0.60 of varimax solution were selected for 

discussing each factor. Later, owing to this criterion two prominent factors were 

extracted which were interpreted and given names and are presented in table 95 and 

96. 

Table 94 

Principal component analysis done on Physical fitness variables of Under 15 year 

girls (Rotated factor loadings) 

 Component 

1 2 

Eigen value 8.616 1.512 

Total Variance. Exp 66.274 11.634 

Cum. Variance. Exp 66.274 77.908 

1 Speed 0.900 0.031 

2 Agility 0.704 0.528 

3 Static balance 0.128 0.871 

4 Dynamic balance 0.933 0.225 

5 Movement time 0.972 0.099 

6 Flexibility 0.940 0.263 

7 Ankle flexibility 0.940 0.263 

8 Abdominal strength 0.968 0.182 

9 Coordination 0.902 0.322 

10 Endurance 0.944 0.045 

11 Explosive power 1 0.963 0.138 

12 Explosive power 2 0.571 0.437 

13 Reaction time 0.972 0.099 
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Table 95 

Factor one on Physical fitness variables of Under 15 year girls after rotated factor 

loadings (Varimax solution) 

SI No Name of the variable Factor loadings 

1 Speed 0.900 

2 Agility 0.704 

4 Dynamic balance 0.933 

5 Movement time 0.972 

6 Flexibility 0.940 

7 Ankle flexibility 0.940 

8 Abdominal strength 0.968 

9 Coordination 0.902 

10 Endurance 0.944 

11 Explosive power 1 0.963 

13 Reaction time 0.972 

Component one                % of variance – 66.274%                Eigen value – 8.616 

 

 Factor 1 on Physical fitness variables of Under 15 year girls   (rotated factor 

loadings)in Table 95 was characterized by eleven  variables of the selected thirteen 

variables namely Speed, Agility, Dynamic balance, Movement time, Flexibility, 

Ankle flexibility, Abdominal strength, Coordination, Endurance,  Explosive power 1  

and Reaction time.  Since, the Movement time  and the Abdominal strength variables 

are the heavily loaded items, this factor can be called as the Movement-Abstro factor. 

This factor account for 66.274% of the total common factor accounted by all the two 

factors. 

Table 96 

Factor Two on Physical fitness variables of Under 15 year girls after rotated factor 

loadings (Varimax solution) 

SI No Name of the variable Factor loadings 

3 Static balance 0.871 

Component one                % of variance – 11.634%                Eigen value – 1.512 
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 Factor 2 on Physical fitness variables of Under 15 year girls  (rotated factor 

loadings)in Table 96 was characterized by a single variable Static balance of the 

selected thirteen variables. Since, Static balance is the heavily loaded item, this factor 

can be called as the Static balance factor. This factor accounted  for 11.634% of the 

total common factor accounted by all the two factors. 

Table 97 

Principal component analysis done on Physical fitness variables of Under 16 year 

boys (Unrotated factor loadings) 

 Component 

1 2 

Eigen value 9.177 2.006 

Total Variance. Exp 70.592 15.429 

Cum. Variance. Exp 70.592 86.021 

1 Speed 0.283 0.838 

2 Agility 0.558 0.645 

3 Static balance 0.909 0.054 

4 Dynamic balance 0.965 0.175 

5 Movement time 0.929 0.137 

6 Flexibility 0.968 0.074 

7 Ankle flexibility 0.968 0.074 

8 Abdominal strength 0.966 0.148 

9 Coordination 0.865 0.374 

10 Endurance 0.879 0.043 

11 Explosive power 1 0.522 0.745 

12 Explosive power 2 0.836 0.295 

13 Reaction time 0.929 0.137 

 

 With the help of Kaiser’s criteria suggested by Guttman, only those factors 

having latent roots greater than one were considered as common factors. The 

unrotated factors obtained for Under 16 year boys were then rotated by varimax 

method to find the final solution and is presented in table 98.  Rotation of the factors 

is important in order to avoid the overlapping of variable in other factors. Items with 

loadings greater than or equal to 0.60 of varimax solution were selected for 
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discussing each factor. Later, owing to this criterion two prominent factors were 

extracted which were interpreted and given names and are presented in table 99 & 

100. 

Table 98 

Principal component analysis done on Physical fitness variables of Under 16 year 

boys (Rotated factor loadings) 

 
Component 

1 2 

Eigen value 8.585 2.597 

Total Variance. Exp 66.040 19.981 

Cum. Variance. Exp 66.040 86.021 

1 Speed 0.030 0.884 

2 Agility 0.720 0.457 

3 Static balance 0.856 0.313 

4 Dynamic balance 0.975 0.109 

5 Movement time 0.851 0.398 

6 Flexibility 0.948 0.207 

7 Ankle flexibility 0.948 0.207 

8 Abdominal strength 0.968 0.136 

9 Coordination 0.936 0.110 

10 Endurance 0.855 0.212 

11 Explosive power 1 0.286 0.863 

12 Explosive power 2 0.716 0.523 

13 Reaction time 0.851 0.398 

 

 With the help of Kaiser’s criteria suggested by Guttman, only those factors 

having latent roots greater than one were considered as common factors. The 

unrotated factors obtained for Under 16 year boys were then rotated by varimax 

method to find the final solution and is presented in table 99. Rotation of the factors 

is important in order to avoid the overlapping of variable in other factors. Items with 

loadings greater than or equal to 0.60 of varimax solution were selected for 

discussing each factor. Later, owing to this criterion two prominent factors were 

extracted which were interpreted and given names and are presented in table 100 & 

101. 
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Table 99 

Factor one on Physical fitness variables of Under 16 year boys after rotated factor 

loadings (Varimax solution) 

SI No Name of the variable Factor loadings 

2 Agility 0.720 

3 Static balance 0.856 

4 Dynamic balance 0.975 

5 Movement time 0.851 

6 Flexibility 0.948 

7 Ankle flexibility 0.948 

8 Abdominal strength 0.968 

9 Coordination 0.936 

10 Endurance 0.855 

12 Explosive power 2 0.716 

13 Reaction time 0.851 

Component one                % of variance – 66.040%                Eigen value – 8.585 

 

 Factor 1 on Physical fitness variables of Under 16 year boys (rotated factor 

loadings)in Table 99 was characterized by eleven  variables of the selected thirteen 

variables namely Agility, Static balance, Dynamic balance, Movement time, 

Flexibility, Ankle flexibility, Abdominal strength, Coordination, Endurance,  

Explosive power 2  and Reaction time.  Since, the Dynamic balance and the 

Abdominal strength variables are the heavily loaded items, this factor can be called as 

the Dynamic-Abstro factor. This factor accounted for 66.040% of the total common 

factor accounted by all the two factors. 

Table 100 

Factor two on Physical fitness variables of Under 16 year boys after rotated factor 

loadings (Varimax solution) 

SI No Name of the variable Factor loadings 

1 Speed 0.884 

11 Explosive power 1 0.863 

Component two               % of variance – 19.981%                Eigen value – 2.597 
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 Factor 2 on Physical fitness variables of Under 16 year boys  (rotated factor 

loadings)in Table 100 was characterized by two variables of the selected thirteen 

variables namely Speed and Explosive power 1. Since, both Speed and Explosive 

power 1 are  heavily loaded items, this factor can be called as the Speedo-Power  

factor. This  factor accounted  for 19.981% of the total common factor accounted by 

all the two factors. 

Table 101 

Principal component analysis done on Physical fitness variables of Under 16 year 

girls (Unrotated factor loadings) 

 
Component 

1 2 

Eigen value 10.385 1.510 

Total Variance. Exp 79.882 11.617 

Cum. Variance. Exp 79.882 91.498 

1 Speed 0.949 0.139 

2 Agility 0.664 0.602 

3 Static balance 0.876 0.202 

4 Dynamic balance 0.972 0.081 

5 Movement time 0.978 0.076 

6 Flexibility 0.988 0.035 

7 Ankle flexibility 0.988 0.035 

8 Abdominal strength 0.984 0.084 

9 Coordination 0.531 0.752 

10 Endurance 0.956 0.088 

11 Explosive power 1 0.906 0.203 

12 Explosive power 2 0.694 0.667 

13 Reaction time 0.978 0.076 

 

 With the help of Kaiser’s criteria suggested by Guttman, only those factors 

having latent roots greater than one were considered as common factors. The 
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unrotated factors obtained for Under 16 year girls were then rotated by varimax 

method to find the final solution and is presented in table 102.  Rotation of the factors 

is important in order to avoid the overlapping of variable in other factors. Items with 

loadings greater than or equal to 0.60 of varimax solution were selected for 

discussing each factor. Later, owing to this criterion two prominent factors were 

extracted which were interpreted and given names and are presented in table 103 and 

104. 

Table 102 

Principal component analysis done on Physical fitness variables of Under 16 year 

girls (Rotated factor loadings) 

 Component 

1 2 

Eigen value 8.529 3.365 

Total Variance. Exp 65.611 25.888 

Cum. Variance. Exp 65.611 91.498 

1 Speed 0.907 0.311 

2 Agility 0.865 0.232 

3 Static balance 0.687 0.581 

4 Dynamic balance 0.902 0.372 

5 Movement time 0.905 0.380 

6 Flexibility 0.862 0.483 

7 Ankle flexibility 0.862 0.483 

8 Abdominal strength 0.914 0.375 

9 Coordination 0.129 0.912 

10 Endurance 0.890 0.359 

11 Explosive power 1 0.899 0.233 

12 Explosive power 2 0.312 0.910 

13 Reaction time 0.905 0.380 
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Table 103 

Factor one on Physical fitness variables of Under 16 year girls after rotated factor 

loadings (Varimax solution) 

SI No Name of the variable Factor loadings 

1 Speed 0.907 

2 Agility 0.865 

3 Static balance 0.687 

4 Dynamic balance 0.902 

5 Movement time 0.905 

6 Flexibility 0.862 

7 Ankle flexibility 0.862 

8 Abdominal strength 0.914 

10 Endurance 0.890 

11 Explosive power 1 0.899 

13 Reaction time 0.905 

Component one                  % of variance – 65.611%                Eigen value – 8.529 

 

 Factor 1 on Physical fitness variables of Under 16 year girls  (rotated factor 

loadings)in Table 103 was characterized by eleven  variables of the selected thirteen 

variables namely Speed, Agility, Static balance, Dynamic balance, Movement time, 

Flexibility, Ankle flexibility, Abdominal strength, Endurance,  Explosive power 1  

and Reaction time.  Since, the Abdominal strength is the heavily loaded item, this 

factor can be called as the Abstro factor. This factor accounted  for 65.611% of the 

total common factor accounted by all the two factors. 

Table 104 

Factor two on Physical fitness variables of Under 16 year girls after rotated factor 

loadings (Varimax solution) 

SI No Name of the variable Factor loadings 

9 Coordination 0.912 

12 Explosive power 2 0.910 

Component two                 % of variance – 25.888%Eigen value – 3.365 
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 Factor 2 on Physical fitness variables of Under 16 year girls  (rotated factor 

loadings)in Table 104 was characterized by two variables of the selected thirteen 

variables namely Coordination and Explosive power 2. Since, Coordination and the 

Explosive power are the heavily loaded items, this factor can be called as the 

Coordination-Power factor. This factor accounted for 25.888% of the total common 

factor accounted by all the two factors. 

Table 105 

Principal component analysis done on Physical fitness variables of Under 17 year 

boys (Unrotated factor loadings) 

 
Component 

1 2 3 

Eigen value 9.181 1.467 1.151 

Total Variance. Exp 70.621 11.284 8.856 

Cum. Variance. Exp 70.621 81.905 90.761 

1 Speed 0.981 0.060 0.037 

2 Agility 0.834 0.167 0.202 

3 Static balance 0.248 0.872 0.174 

4 Dynamic balance 0.984 0.018 0.005 

5 Movement time 0.958 0.061 0.071 

6 Flexibility 0.975 0.045 0.070 

7 Ankle flexibility 0.975 0.045 0.070 

8 Abdominal strength 0.992 0.007 0.029 

9 Coordination 0.394 0.704 0.298 

10 Endurance 0.035 0.032 0.965 

11 Explosive power 1 0.963 0.020 0.110 

12 Explosive power 2 0.829 0.408 0.160 

13 Reaction time 0.958 0.061 0.071 
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 With the help of Kaiser’s criteria suggested by Guttman, only those factors 

having latent roots greater than one were considered as common factors. The 

unrotated factors obtained for Under 17 year boys were then rotated by varimax 

method to find the final solution and is presented in table 106.  Rotation of the factors 

is important in order to avoid the overlapping of variable in other factors. Items with 

loadings greater than or equal to 0.60 of varimax solution were selected for 

discussing each factor. Later, owing to this criterion three prominent factors were 

extracted which were interpreted and given names and are presented in table 107, 108 

and 109. 

Table 106 

Principal component analysis done on Physical fitness variables of Under 17 year 

boys (Rotated factor loadings) 

 
Component 

1 2 3 

Eigen value 9.152 1.492 1.155 

Total Variance. Exp 70.400 11.477 8.883 

Cum. Variance. Exp 70.400 81.878 90.761 

1 Speed 0.982 0.004 0.057 

2 Agility 0.838 0.122 0.217 

3 Static balance 0.295 0.859 0.168 

4 Dynamic balance 0.982 0.074 0.016 

5 Movement time 0.961 0.005 0.051 

6 Flexibility 0.977 0.011 0.050 

7 Ankle flexibility 0.977 0.011 0.050 

8 Abdominal strength 0.990 0.064 0.008 

9 Coordination 0.347 0.721 0.315 

10 Endurance 0.056 0.017 0.965 

11 Explosive power 1 0.960 0.033 0.130 

12 Explosive power 2 0.807 0.457 0.138 

13 Reaction time 0.961 0.005 0.051 
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Table 107 

Factor one on Physical fitness variables of Under 17 year boys after rotated factor 

loadings (Varimax solution) 

SI No Name of the Variable Factor loadings 

1 Speed 0.982 

2 Agility 0.838 

4 Dynamic balance 0.982 

5 Movement time 0.961 

6 Flexibility 0.977 

7 Ankle flexibility 0.977 

8 Abdominal strength 0.990 

11 Explosive power 1 0.960 

12 Explosive power 2 0.807 

13 Reaction time 0.961 

Component one                % of variance – 70.400%                Eigen value – 9.152 

 

 Factor 1 on Physical fitness variables of Under 17 year boys (rotated factor 

loadings)in Table 107 was characterized by ten variables of the selected thirteen 

variables namely Speed, Agility, Dynamic balance, Movement time, Flexibility, 

Ankle flexibility, Abdominal strength, Explosive power 1,  Explosive power 2 and 

Reaction time. Since, the Abdominal strength is the heavily loaded items, this factor 

can be called as the Abstro17B factor. This factor accounted  for 70.400% of the total 

common factor accounted by all the three factors. 

Table 108 

Factor two on Physical fitness variables of Under 17 year boys after rotated factor 

loadings (Varimax solution) 

SI No Name of the variable Factor loadings 

3 Static balance 0.859 

9 Coordination 0.721 

Component two                % of variance – 11.477%                Eigen value – 1.492 
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 Factor 2 on Physical fitness variables of Under 14 year girls  (rotated factor 

loadings)in Table 108 was characterized by two variables Static balance and 

Coordination from among the selected thirteen variables. Since, Static balance is the 

heavily loaded item, this factor can be called as the Static balance 17B factor. This 

factor accounted  for 11.477% of the total common factor accounted by all the three 

factors. 

Table 109 

Factor three on Physical fitness variables of Under 17 year boys after rotated factor 

loadings (Varimax solution) 

SI No Name of the variable Factor loadings 

10 Endurance 0.965 

Component three                % of variance – 8.883%                Eigen value – 1.155 

 

 Factor 3 on Physical fitness variables of Under 14 year girls  (rotated factor 

loadings)in Table 109 was characterized by a single  variable Endurance from among 

the selected thirteen variables. Since, Endurance is the heavily loaded item, this factor 

can be called as the Endurance 17B factor. This factor accounted for 8.883% of the 

total common factor accounted by all the three factors. 
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Table 110 

Principal component analysis done on Physical fitness variables of Under 17 year 

girls (Unrotated factor loadings) 

 
Component 

1 2 

Eigen value 10.110 1.494 

Total Variance. Exp 77.770 11.492 

Cum. Variance. Exp 77.770 89.262 

1 Speed 0.850 0.405 

2 Agility 0.818 0.435 

3 Static balance 0.960 0.156 

4 Dynamic balance 0.972 0.017 

5 Movement time 0.908 0.228 

6 Flexibility 0.979 0.006 

7 Ankle flexibility 0.979 0.006 

8 Abdominal strength 0.981 0.008 

9 Coordination 0.014 0.854 

10 Endurance 0.958 0.059 

11 Explosive power 1 0.976 0.041 

12 Explosive power 2 0.673 0.528 

13 Reaction time 0.908 0.228 

 

 With the help of Kaiser’s criteria suggested by Guttman, only those factors 

having latent roots greater than one were considered as common factors. The 

unrotated factors obtained for Under 17 year girls were then rotated by varimax 

method to find the final solution and is presented in table 111.  Rotation of the factors 

is important in order to avoid the overlapping of variable in other factors. Items with 

loadings greater than or equal to 0.60 of varimax solution were selected for 

discussing each factor. Later, owing to this criterion two prominent factors were 

extracted which were interpreted and given names and are presented in table 112 and 

113. 
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Table 111 

Principal component analysis done on Physical fitness variables of Under 17 year 

girls (Rotated factor loadings) 

 Component 

1 2 

Eigen value 10.10 1.504 

Total Variance. Exp 77.689 11.573 

Cum. Variance. Exp 77.689 89.262 

1 Speed 0.863 0.375 

2 Agility 0.833 0.407 

3 Static balance 0.965 0.122 

4 Dynamic balance 0.971 0.051 

5 Movement time 0.900 0.259 

6 Flexibility 0.978 0.028 

7 Ankle flexibility 0.978 0.028 

8 Abdominal strength 0.981 0.026 

9 Coordination 0.044 0.853 

10 Endurance 0.956 0.092 

11 Explosive power 1 0.974 0.075 

12 Explosive power 2 0.654 0.551 

13 Reaction time 0.900 0.259 
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Table 112 

Factor one on Physical fitness variables of Under 17 year girls after rotated factor 

loadings (Varimax solution) 

SI No Name of the variable Factor loadings 

1 Speed 0.863 

2 Agility 0.833 

3 Static balance 0.965 

4 Dynamic balance 0.971 

5 Movement time 0.900 

6 Flexibility 0.978 

7 Ankle flexibility 0.978 

8 Abdominal strength 0.981 

10 Endurance 0.956 

11 Explosive power 1 0.974 

12 Explosive power 2 0.654 

13 Reaction time 0.900 

Component one                % of variance – 77.689%                Eigen value – 10.10 

 

 Factor 1 on Physical fitness variables of Under 17 year girls   (rotated factor 

loadings)in Table 112 was characterized by twelve variables of the selected thirteen 

variables namely Speed, Agility, Static balance, Dynamic balance, Movement time, 

Flexibility, Ankle flexibility, Abdominal strength, Endurance,  Explosive power 1, 

Explosive power 2 and Reaction time.  Since, the Abdominal strength is the heavily 

loaded items, this factor can be called as the Abstro17G factor. This factor accounted 

for 77.689% of the total common factor accounted by all the two factors. 

Table 113 

Factor two on Physical fitness variables of Under 17 year girls after rotated factor 

loadings (Varimax solution) 

SI No Name of the variable Factor loadings 

9 Coordination 0.853 

Component one                % of variance – 11.573%                Eigen value – 1.504 
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 Factor 2 on Physical fitness variables of Under 17 year girls  (rotated factor 

loadings)in Table 113 was characterized by a single variable of the selected thirteen 

variables namely Coordination. Since,  Coordination is the heavily loaded item, this 

factor can be called as the Coordination 17G factor. This factor accounted  for 

11.573% of the total common factor accounted by all the two factors. 

Table 114 

Principal component analysis done on Physical fitness variables of boys irrespective 

of age (Unrotated factor loadings) 

 
Component 

1 2 3 

Eigen value 7.646 1.685 1.376 

Total Variance. Exp 58.816 12.959 10.585 

Cum. Variance. Exp 58.816 71.775 82.359 

1 Speed 0.686 0.249 0.216 

2 Agility 0.618 0.464 0.025 

3 Static balance 0.916 0.184 0.159 

4 Dynamic balance 0.874 0.384 0.175 

5 Movement time 0.962 0.029 0.192 

6 Flexibility 0.924 0.311 0.074 

7 Ankle flexibility 0.924 0.311 0.074 

8 Abdominal strength 0.852 0.441 0.173 

9 Coordination 0.398 0.118 0.700 

10 Endurance 0.368 0.696 0.033 

11 Explosive power 1 0.238 0.395 0.757 

12 Explosive power 2 0.745 0.427 0.307 

13 Reaction time 0.962 0.029 0.192 

 

 With the help of Kaiser’s criteria suggested by Guttman, only those factors 

having latent roots greater than one were considered as common factors. The 

unrotated  factors obtained for boys irrespective of age were then rotated by varimax 
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method to find the final solution and is presented in table 115.  Rotation of the factors 

is important in order to avoid the overlapping of variable in other factors. Items with 

loadings greater than or equal to 0.60 of varimax solution were selected for 

discussing each factor. Later, owing to this criterion three prominent factors were 

extracted which were interpreted and given names and are presented in table 116 and 

117. 

Table 115 

Principal component analysis done on Physical fitness variables of boys irrespective 

of age (Rotated factor loadings) 

 
Component 

1 2 3 

Eigen value 7.646 1.685 1.376 

Total Variance. Exp 58.816 12.959 10.585 

Cum. Variance. Exp 58.816 71.775 82.359 

1 Speed 0.394 0.652 0.008 

2 Agility 0.223 0.705 0.226 

3 Static balance 0.520 0.713 0.062 

4 Dynamic balance 0.941 0.150 0.186 

5 Movement time 0.781 0.594 0.030 

6 Flexibility 0.932 0.268 0.123 

7 Ankle flexibility 0.932 0.268 0.123 

8 Abdominal strength 0.957 0.096 0.162 

9 Coordination 0.292 0.065 0.757 

10 Endurance 0.111 0.714 0.313 

11 Explosive power 1 0.003 0.161 0.871 

12 Explosive power 2 0.330 0.849 0.027 

13 Reaction time 0.781 0.594 0.030 
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Table 116 

Factor one on Physical fitness variables of boys irrespective of age after rotated 

factor loadings (Varimax solution) 

SI No Name of the variable Factor loadings 

4 Dynamic balance 0.941 

5 Movement time 0.781 

6 Flexibility 0.932 

7 Ankle flexibility 0.932 

8 Abdominal strength 0.957 

13 Reaction time 0.781 

Component one                % of variance – 58.816%                Eigen value – 7.646 

 

 Factor 1 on Physical fitness variables of boys irrespective of age (rotated factor 

loadings) in Table 116 was characterized by seven variables of the selected thirteen 

variables namely Static balance, Dynamic balance, Movement time, Flexibility, 

Ankle flexibility, Abdominal strength and Reaction time. Since the Abdominal 

strength is the heavily loaded item, this factor can be called as the Abstro boys factor. 

This factor accounted for 58.816% of the total common factor accounted by all the 

three factors. 

Table 117 

Factor two on Physical fitness variables of boys irrespective of age after rotated 

factor loadings (Varimax solution) 

SI No Name of the variable Factor loadings 

1 Speed 0.652 

3 Static balance 0.713 

2 Agility 0.705 

10 Endurance 0.714 

12 Explosive power 2 0.849 

Component two                % of variance – 12.959%                Eigen value – 1.685 
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 Factor 2 on Physical fitness variables of boys irrespective of age (rotated factor 

loadings)in Table 117 was characterized by five variables namely Speed, Agility, 

Static balance, Endurance and Explosive power 2 from among the selected thirteen 

variables. Since, Explosive power 2 is the heavily loaded item, this factor can be called 

as the Power boys factor. This factor accounted  for 12.959% of the total common 

factor accounted by all the three factors. 

Table 118 

Factor three on Physical fitness variables of boys irrespective of age after rotated 

factor loadings (Varimax solution) 

SI No Name of the variable Factor loadings 

9 Coordination 0.757 

11 Explosive power 1 0.871 

Component three                % of variance – 10.585%                Eigen value – 1.376 

 

 Factor 3 on Physical fitness variables of Boys irrespective of age and type of 

school  (rotated factor loadings)in Table 118 was characterized by two variables 

namely Coordination and Explosive power 1 from among the selected thirteen 

variables. Since, Explosive power 1 is the heavily loaded item, this factor can be called 

as the Explosive power factor. This factor accounted  for 10.585% of the total common 

factor accounted by all the three factors. 

  



Analysis and Interpretations 

 195 
 

Table 119 

Principal component analysis done on Physical fitness variables of girls irrespective 

of age (Unrotated factor loadings) 

 
Component 

1 2 3 

Eigen value 6.094 2.201 1.288 

Total Variance. Exp 46.877 16.927 9.911 

Cum. Variance. Exp 46.877 63.804 73.715 

1 Speed 0.030 0.457 0.176 

2 Agility 0.246 0.699 0.300 

3 Static balance 0.521 0.204 0.558 

4 Dynamic balance 0.966 0.020 0.013 

5 Movement time 0.964 0.036 0.021 

6 Flexibility 0.926 0.329 0.115 

7 Ankle flexibility 0.926 0.329 0.115 

8 Abdominal strength 0.799 0.526 0.150 

9 Coordination 0.036 0.392 0.727 

10 Endurance 0.411 0.474 0.378 

11 Explosive power 1 0.508 0.654 0.113 

12 Explosive power 2 0.431 0.399 0.349 

13 Reaction time 0.964 0.036 0.021 

 

 With the help of Kaiser’s criteria suggested by Guttman, only those factors 

having latent roots greater than one were considered as common factors. The 

unrotated  factors obtained for girls irrespective of age were then rotated by varimax 

method to find the final solution and is presented in table 120.  Rotation of the factors 

is important in order to avoid the overlapping of variable in other factors. Items with 

loadings  greater than or equal to 0.60 of varimax solution were selected for 

discussing each factor. Later, owing to this criterion three prominent factors were 

extracted which were interpreted and given names and are presented in table 121, 122 

and 123. 
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Table 120 

Principal component analysis done on Physical fitness variables of girls irrespective 

of age (Rotated factor loadings) 

 
Component 

1 2 3 

Eigen value 5.421 2.336 1.826 

Total Variance. Exp 41.702 17.967 14.046 

Cum. Variance. Exp 41.702 14.046 73.715 

1 Speed 0.170 0.155 0.433 

2 Agility 0.086 0.736 0.301 

3 Static balance 0.308 0.706 0.180 

4 Dynamic balance 0.887 0.362 0.124 

5 Movement time 0.863 0.402 0.157 

6 Flexibility 0.987 0.066 0.002 

7 Ankle flexibility 0.987 0.066 0.002 

8 Abdominal strength 0.951 0.129 0.131 

9 Coordination 0.005 0.235 0.793 

10 Endurance 0.260 0.195 0.656 

11 Explosive power 1 0.238 0.525 0.605 

12 Explosive power 2 0.187 0.651 0.090 

13 Reaction time 0.863 0.402 0.157 

 

Table 121 

Factor one on Physical fitness variables of girls irrespective of age after rotated 

factor loadings (Varimax solution) 

SI No Name of the variable Factor loadings 

4 Dynamic balance 0.887 

5 Movement time 0.863 

6 Flexibility 0.987 

7 Ankle flexibility 0.987 

8 Abdominal strength 0.951 

13 Reaction time 0.863 

Component one                % of variance – 41.702%                Eigen value – 5.421 
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 Factor 1 on Physical fitness variables of girls irrespective of age (rotated factor 

loadings)in Table 121 was characterized by six variables of the selected thirteen 

variables namely Dynamic balance, Movement time, Flexibility, Ankle flexibility, 

Abdominal strength and Reaction time. Since, the Flexibility and the Ankle flexibility 

are the heavily loaded items, this factor can be called as the Flexibility factor. This 

factor accounted for 41.702% of the total common factor accounted by all the three 

factors. 

Table 122 

Factor two on Physical fitness variables of girls irrespective of age after rotated 

factor loadings (Varimax solution) 

SI No Name of the variable Factor loadings 

2 Agility 0.736 

3 Static balance 0.706 

12 Explosive power 2 0.651 

Component two                % of variance – 17.967%                Eigen value – 2.336 
 

 Factor 2 on Physical fitness variables of girls irrespective of age (rotated factor 

loadings)in table 122 was characterized by three variables namely Agility, Static 

balance and Explosive power 2 from among the selected thirteen variables. Since, 

Agility is the heavily loaded item, this factor can be called as the G-Agile factor. This 

factor accounted  for 17.967% of the total common factor accounted by all the three 

factors. 

Table 123 

Factor three on Physical fitness variables of girls irrespective of age after rotated 

factor loadings (Varimax solution) 

SI No Name of the variable Factor loadings 

9 Coordination 0.793 

10 Endurance 0.656 

11 Explosive power 1 0.605 

Component three                % of variance – 14.046%                Eigen value – 1.826 
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 Factor 3 on Physical fitness variables of girls irrespective of age (rotated factor 

loadings) in table 123 was characterized by three variables namely Coordination, 

Endurance and Explosive power 1 from among the selected thirteen variables. Since 

Coordination is the heavily loaded item, this factor can be called as the G-

Coordination factor. This factor accounted for 14.046% of the total common factor 

accounted by all the three factors. 

4.6 Percentile Norms 

 Percentile norms were constructed for various selected age and gender groups 

irrespective of the type of school such as Under 14 year boys, Under 14 year girls, 

Under 15 year boys, Under 15 year girls, Under 16 year boys, Under 16 year girls, 

Under 17 year boys and Under 17 year girls. The percentile norms were constructed 

only on those variables of the first factor only, which were found to be prominent 

items after factor analysis (rotated by varimax method). Items with loadings greater 

than or equal to 0.80 of varimax solution.  

 Accordingly, for the Under 14 year boys, Dynamic balance, Flexibility, Ankle 

flexibility, Abdominal strength, Coordination and Explosive Power 1 were found to 

be the prominent items and hence the Physical fitness percentile norms were 

constructed only on those variables for the Under 14 year boys and is presented in 

Table 124. 
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Table 124 

Percentile norms constructed on prominent items of Physical fitness of Under 14 year 

boys irrespective of the type of school  

 DB FLX AF AS CRN EXP1 

N 
Valid 300 300 300 300 300 300 

Missing 0 0 0 0 0 0 
        

P
er

ce
n

ti
le

s 

1 40.00 22.00 12.00 25.00 19.100 52.00 

2 40.00 22.00 12.00 25.00 19.100 52.00 

3 40.00 22.00 12.03 25.00 19.100 52.00 

4 40.00 22.00 13.00 26.00 19.100 52.00 

5 40.00 22.00 13.00 26.00 19.100 52.05 

6 40.00 22.06 13.00 26.06 19.100 53.00 

7 40.00 23.00 13.00 27.00 19.100 53.00 

8 40.00 23.00 14.00 27.00 19.100 53.00 

9 40.09 23.00 14.00 27.00 19.100 53.00 

10 41.00 23.00 14.00 27.00 19.100 53.00 

11 41.00 23.00 14.00 27.00 19.100 53.00 

12 41.00 23.00 14.00 27.00 19.100 53.00 

13 41.00 26.00 14.00 27.00 19.100 53.00 

14 41.00 26.00 14.00 28.00 19.100 53.00 

15 41.00 26.00 14.00 28.00 19.100 53.00 

16 41.00 26.00 14.00 28.00 19.100 53.00 

17 42.00 26.00 14.00 28.00 19.100 53.00 

18 42.00 26.00 14.00 28.00 19.100 53.00 

19 42.00 26.00 14.00 28.00 19.100 53.00 

20 42.00 26.00 14.00 28.00 19.100 54.00 

21 42.00 26.00 14.00 29.00 19.100 54.00 

22 42.00 27.00 14.00 29.00 19.100 54.00 

23 43.00 27.00 14.00 29.00 19.100 54.00 

24 43.00 27.00 14.00 29.00 19.100 54.00 

25 43.00 27.00 14.00 29.00 19.100 54.00 

26 43.00 27.00 14.00 29.00 19.100 54.00 

27 43.00 27.00 14.00 29.27 19.100 54.00 

28 43.00 27.00 14.00 30.00 19.156 54.00 

29 43.00 28.00 14.00 30.00 19.300 54.00 

30 43.00 28.00 14.00 30.00 19.300 54.00 

31 43.00 28.00 15.00 30.00 19.300 54.00 

32 43.00 28.00 15.00 30.00 19.300 54.00 

33 43.00 28.00 15.00 30.00 19.300 54.00 
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 DB FLX AF AS CRN EXP1 

N 
Valid 300 300 300 300 300 300 

Missing 0 0 0 0 0 0 
        

P
er

ce
n

ti
le

s 

34 43.00 28.00 15.00 31.00 19.300 54.00 

35 43.00 28.00 15.00 31.00 19.300 54.00 

36 44.00 28.00 15.00 31.00 19.300 54.00 

37 44.00 29.00 15.00 31.00 19.300 54.00 

38 44.00 29.00 15.00 31.00 19.600 55.00 

39 44.00 29.00 15.00 31.00 19.600 55.00 

40 44.00 29.00 15.00 31.00 19.600 55.00 

41 44.00 29.00 15.00 31.00 19.600 55.00 

42 44.00 29.00 15.00 32.00 19.600 55.00 

43 44.00 29.00 15.00 32.00 19.600 55.00 

44 44.00 29.00 15.00 32.00 19.600 55.00 

45 44.00 30.00 15.00 32.90 19.600 55.00 

46 44.46 30.00 15.00 34.00 20.000 55.00 

47 45.00 30.00 15.00 34.00 20.000 55.00 

48 45.00 30.00 15.00 34.00 20.000 55.00 

49 45.00 30.00 15.00 34.00 20.000 55.00 

50 45.00 30.00 15.00 34.00 20.000 55.00 

51 45.00 30.00 15.00 34.00 20.000 55.00 

52 46.00 30.00 15.00 34.00 20.000 55.00 

53 46.00 30.00 15.00 34.53 20.000 55.00 

54 46.00 30.00 15.00 35.00 20.300 55.00 

55 46.00 30.55 16.00 35.00 20.300 55.00 

56 46.00 31.00 16.00 35.00 20.300 55.56 

57 46.00 31.00 16.00 35.00 20.300 56.00 

58 46.00 31.00 16.00 35.00 20.300 56.00 

59 46.00 31.00 16.00 35.00 20.300 56.00 

60 46.00 31.00 16.00 36.00 20.300 56.00 

61 47.00 31.00 16.00 36.00 20.300 56.00 

62 47.00 31.00 16.00 36.00 20.300 56.00 

63 47.00 32.00 16.00 36.00 20.300 56.00 

64 47.00 32.00 16.00 37.00 20.300 56.00 

65 47.00 32.00 16.00 37.00 20.300 56.00 

66 47.00 32.00 16.00 37.00 20.500 56.00 

67 47.00 32.00 16.00 37.00 20.500 56.00 

68 47.00 32.00 16.00 37.00 20.500 56.00 

69 47.00 32.00 16.00 40.00 20.500 56.00 

70 47.00 32.00 16.00 40.00 20.500 56.00 

71 47.00 32.00 16.00 40.00 20.500 56.00 

72 47.00 32.00 16.00 40.00 20.500 56.00 
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 DB FLX AF AS CRN EXP1 

N 
Valid 300 300 300 300 300 300 

Missing 0 0 0 0 0 0 
        

P
er

ce
n

ti
le

s 

73 48.00 33.00 16.00 40.00 20.500 56.00 

74 48.00 33.00 16.00 40.00 20.500 56.00 

75 48.00 33.00 16.00 40.00 20.500 56.00 

76 48.00 33.00 16.00 40.00 20.880 56.00 

77 48.00 33.00 16.77 40.00 21.000 56.00 

78 48.00 33.00 17.00 41.00 21.000 56.00 

79 48.00 36.00 17.00 41.00 21.000 56.00 

80 49.00 36.00 17.00 41.00 21.000 56.00 

81 49.00 36.00 17.00 41.00 21.000 56.00 

82 49.00 36.00 17.00 41.00 21.000 56.00 

83 49.00 36.00 17.00 41.00 21.000 56.00 

84 49.00 36.00 17.00 41.00 21.000 56.00 

85 49.00 36.00 17.00 42.00 21.000 56.00 

86 49.00 36.00 17.00 42.00 21.000 56.00 

87 49.00 36.00 17.00 42.00 21.000 56.00 

88 49.00 36.00 17.00 42.00 21.880 56.00 

89 49.00 37.78 18.00 42.89 22.000 56.89 

90 49.00 38.00 18.00 43.00 22.000 57.00 

91 49.00 38.00 18.00 43.00 22.000 57.00 

92 49.00 38.00 18.00 43.00 22.000 57.00 

93 49.00 38.00 18.00 43.00 22.000 57.00 

94 49.00 38.00 18.00 43.94 22.000 57.00 

95 50.00 38.00 18.00 44.00 22.000 57.00 

96 50.00 38.00 18.00 44.00 22.000 57.00 

97 50.00 39.00 18.00 45.94 22.000 57.00 

98 50.00 39.00 18.00 46.00 22.000 57.00 

99 50.00 39.00 18.00 46.00 22.000 57.00 

a. Age = Under-14, Gender = Boys 

DB - Dynamic balance, FLX – Flexibility, AF - Ankle flexibility, AS - Abdominal strength, CRN – 
Coordination, EXP1 - Explosive power 1 

 

 Besides, for the Under 14 year girls, Dynamic balance, Movement time, 

Flexibility, Ankle flexibility, Abdominal strength, Explosive Power 1, Explosive 

power 2 and Reaction time were found to be the prominent items and hence the 

Physical fitness percentile norms were constructed only on those variables for the 

Under 14 year girls and is presented in Table 125. 
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Table 125 

Percentile norms constructed on prominent items of Physical fitness of Under 14 year  

girls irrespective of the type of school  

 DB MT FLX AF AS EXP1 EXP2 RT 

N 
Valid 300 300 300 300 300 300 300 300 

Missing 0 0 0 0 0 0 0 0 
          

P
er

ce
n

ti
le

s 

1 30.00 36.00 20.00 14.00 15.00 44.00 111.00 36.00 

2 30.00 36.00 20.00 14.00 15.00 44.00 111.00 36.00 

3 30.00 36.00 20.00 14.00 15.00 44.03 111.00 36.00 

4 30.00 36.04 20.00 14.00 15.04 45.00 112.00 36.04 

5 30.00 37.00 20.00 14.00 16.00 45.00 112.00 37.00 

6 30.00 37.00 20.00 14.00 16.00 45.00 112.00 37.00 

7 30.00 37.00 20.00 14.00 16.00 45.00 112.00 37.00 

8 30.00 37.00 20.00 14.00 16.00 45.00 113.00 37.00 

9 30.00 37.00 20.00 14.00 16.09 45.00 113.00 37.00 

10 30.00 37.00 21.00 14.00 17.00 45.00 113.00 37.00 

11 30.00 37.00 21.00 14.00 17.00 45.00 114.00 37.00 

12 30.00 37.00 21.00 14.00 17.00 46.00 114.00 37.00 

13 31.00 37.00 21.00 14.00 17.00 46.00 114.00 37.00 

14 31.00 37.00 21.00 14.00 17.00 46.00 114.00 37.00 

15 31.00 37.00 21.00 15.00 17.00 46.00 114.00 37.00 

16 31.00 37.00 21.00 15.00 18.00 46.00 114.00 37.00 

17 31.00 37.00 21.00 15.00 18.00 46.00 114.00 37.00 

18 32.00 37.00 22.00 15.00 18.00 46.00 114.00 37.00 

19 32.00 37.00 22.00 15.00 18.00 46.00 114.00 37.00 

20 32.00 37.00 22.00 15.00 18.20 46.00 114.00 37.00 

21 32.00 37.00 22.00 15.00 19.00 46.00 114.00 37.00 

22 32.00 37.00 22.00 15.00 19.00 46.00 114.00 37.00 

23 32.00 38.00 22.00 15.00 19.00 46.00 115.00 38.00 

24 32.00 38.00 22.00 15.00 19.00 46.00 115.00 38.00 

25 32.00 38.00 22.00 15.00 19.25 46.00 115.00 38.00 

26 32.00 38.00 22.00 15.00 20.00 46.00 115.00 38.00 

27 32.00 38.00 22.00 15.00 20.00 46.00 115.00 38.00 

28 32.00 38.00 23.00 15.00 20.00 46.28 115.00 38.00 

29 32.00 38.00 23.00 15.00 20.00 47.00 115.00 38.00 

30 32.00 38.00 23.00 15.00 21.00 47.00 115.00 38.00 

31 32.00 38.00 23.00 15.00 21.00 47.00 115.00 38.00 

32 32.00 38.00 23.00 15.00 21.00 47.00 115.00 38.00 

33 32.00 38.00 23.00 15.00 21.00 47.00 115.00 38.00 

34 33.00 38.00 23.00 15.00 21.34 47.00 115.00 38.00 

35 33.00 38.00 23.00 15.00 22.00 47.00 115.00 38.00 

36 33.00 38.00 23.00 15.00 22.00 47.00 115.00 38.00 

37 33.00 38.00 23.00 15.00 22.00 47.00 115.00 38.00 

38 33.00 38.00 23.00 15.00 22.00 47.00 115.38 38.00 
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 DB MT FLX AF AS EXP1 EXP2 RT 

N 
Valid 300 300 300 300 300 300 300 300 

Missing 0 0 0 0 0 0 0 0 
          

P
er

ce
n

ti
le

s 

39 33.00 39.00 23.00 15.00 22.39 47.00 116.00 39.00 

40 33.00 39.00 24.00 15.00 23.00 47.00 116.00 39.00 

41 33.00 39.00 24.00 15.00 23.00 47.00 116.00 39.00 

42 33.00 39.00 24.00 15.00 23.00 47.00 116.00 39.00 

43 33.00 39.00 24.00 15.00 23.43 47.00 116.00 39.00 

44 33.00 39.00 25.00 15.00 24.00 47.00 116.00 39.00 

45 33.00 39.00 25.00 15.00 24.00 47.00 116.00 39.00 

46 33.00 39.00 25.00 15.00 24.00 47.46 116.00 39.00 

47 33.00 40.00 25.00 15.00 24.00 48.00 116.00 40.00 

48 33.00 40.00 25.00 15.00 24.48 48.00 117.00 40.00 

49 33.00 40.00 25.00 16.00 25.00 48.00 117.00 40.00 

50 33.00 40.00 26.00 16.00 25.00 48.00 117.00 40.00 

51 33.00 40.00 26.00 16.00 25.00 48.00 117.00 40.00 

52 33.00 40.00 26.00 16.00 25.00 48.00 117.00 40.00 

53 33.00 40.00 26.00 16.00 26.00 48.00 117.00 40.00 

54 33.54 41.00 26.00 16.00 26.00 48.00 117.00 41.00 

55 34.00 41.00 27.00 16.00 26.00 48.00 117.00 41.00 

56 34.00 41.00 27.00 16.00 26.00 48.00 117.00 41.00 

57 34.00 41.00 27.00 16.00 26.00 48.00 117.00 41.00 

58 34.00 41.00 27.00 16.00 26.00 48.00 117.00 41.00 

59 34.00 41.00 27.59 16.00 26.00 48.00 117.00 41.00 

60 34.00 41.00 28.00 16.00 27.00 48.00 117.00 41.00 

61 34.00 41.00 28.00 16.00 27.00 48.00 118.00 41.00 

62 34.00 41.00 28.00 16.00 27.00 48.00 118.00 41.00 

63 34.00 41.00 28.00 16.00 27.00 48.00 118.00 41.00 

64 34.00 41.00 28.00 16.00 27.00 49.00 118.00 41.00 

65 34.00 41.00 28.00 16.00 27.65 49.00 118.00 41.00 

66 34.00 42.00 28.00 16.00 28.00 49.00 118.00 42.00 

67 34.00 42.00 28.67 16.00 28.00 49.00 118.00 42.00 

68 34.00 42.00 29.00 16.00 28.00 49.00 118.00 42.00 

69 34.00 42.00 29.00 16.00 28.00 49.00 118.00 42.00 

70 35.00 42.00 29.00 16.00 28.00 49.00 118.00 42.00 

71 35.00 42.00 29.00 16.00 28.71 49.00 118.00 42.00 

72 35.00 42.00 29.00 16.00 29.00 49.00 118.00 42.00 

73 35.00 42.00 29.00 16.00 29.00 49.00 118.00 42.00 

74 35.00 42.74 29.00 16.00 29.00 49.00 118.00 42.74 

75 35.00 43.00 29.00 16.00 29.00 49.00 118.00 43.00 

76 35.00 43.00 29.00 16.76 30.00 49.00 118.00 43.00 

77 35.00 43.00 29.00 17.00 30.00 49.00 119.00 43.00 

78 35.00 43.00 29.00 17.00 30.00 49.00 119.00 43.00 

79 35.00 43.79 29.00 17.00 30.00 49.79 119.00 43.79 

80 35.00 44.00 29.00 17.00 30.00 50.00 119.00 44.00 

81 35.00 44.00 29.00 17.00 30.00 50.00 119.00 44.00 

82 35.00 44.00 29.00 17.00 30.00 50.00 119.00 44.00 

83 35.00 44.00 29.00 17.00 30.00 50.00 119.00 44.00 
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 DB MT FLX AF AS EXP1 EXP2 RT 

N 
Valid 300 300 300 300 300 300 300 300 

Missing 0 0 0 0 0 0 0 0 
          

P
er

ce
n

ti
le

s 

84 35.00 44.00 29.00 17.00 31.00 50.00 119.00 44.00 

85 35.00 45.00 30.00 17.00 31.00 50.00 119.00 45.00 

86 36.00 45.00 30.00 17.00 31.00 50.00 119.00 45.00 

87 36.00 45.00 30.00 18.00 31.00 50.87 119.00 45.00 

88 36.00 45.00 30.00 18.00 32.00 51.00 119.00 45.00 

89 36.00 45.00 30.00 18.00 32.00 51.00 119.00 45.00 

90 36.00 45.00 30.00 18.00 32.00 51.00 119.90 45.00 

91 36.00 45.00 30.00 18.00 32.00 51.00 120.00 45.00 

92 36.00 45.00 30.00 18.00 33.00 51.00 120.00 45.00 

93 36.00 45.00 30.00 18.00 33.00 51.00 120.00 45.00 

94 36.00 45.94 30.00 18.00 33.00 51.00 120.00 45.94 

95 36.00 46.00 30.00 18.00 33.00 51.00 120.00 46.00 

96 36.00 46.00 30.96 18.00 33.00 52.00 120.00 46.00 

97 36.00 46.00 31.00 18.00 33.00 52.00 120.00 46.00 

98 36.00 46.00 31.00 18.00 33.98 52.00 120.00 46.00 

99 36.00 46.00 31.00 18.00 34.00 52.00 120.00 46.00 

a. Age = Under-14, Gender = Girls 

DB - Dynamic balance, MT - Movement time, FLX – Flexibility, AF - Ankle flexibility,  
AS - Abdominal strength, EXP1 - Explosive power 1, EXP2 - Explosive power 2, RT - Reaction 
time 

 
 Apart from that, for the Under 15 year boys, Speed, Agility, Static Balance 

and Explosive power 1 were found to be the prominent items and hence the Physical 

fitness percentile norms were constructed only on those variables for the Under 15 

year boys and is presented in Table 126. 

Table 126 

Percentile norms constructed on prominent items of Physical fitness of Under 15 year 

boys irrespective of the type of school  

 SP AG SB EXP1 

N 
Valid 300 300 300 300 

Missing 0 0 0 0 

P
er

ce
nt

il
es

 1 11.200 17.00 3.800 51.00 

2 11.200 17.00 3.800 51.00 

3 11.200 17.00 3.800 51.00 

4 11.200 17.00 3.800 51.00 

5 11.200 17.00 3.800 51.00 
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 SP AG SB EXP1 

N 
Valid 300 300 300 300 

Missing 0 0 0 0 

P
er

ce
nt

il
es

 

6 11.200 17.00 3.800 51.00 

7 11.200 17.00 3.800 51.00 

8 11.200 17.00 3.800 51.00 

9 11.200 17.00 3.900 51.00 

10 11.200 17.00 4.000 52.00 

11 11.300 17.00 4.000 52.00 

12 11.300 17.00 4.000 52.00 

13 11.300 17.00 4.000 52.00 

14 11.300 17.14 4.000 52.00 

15 11.300 18.00 4.000 52.00 

16 11.300 18.00 4.000 52.00 

17 11.300 18.00 4.000 52.00 

18 11.300 18.00 4.000 52.00 

19 11.300 18.00 4.000 52.00 

20 11.300 18.00 4.000 52.20 

21 11.300 18.00 4.000 53.00 

22 11.400 18.00 4.000 53.00 

23 11.400 18.00 4.000 53.00 

24 11.400 18.00 4.000 53.00 

25 11.400 18.00 4.000 53.00 

26 11.400 18.00 4.000 53.00 

27 11.400 18.00 4.000 53.00 

28 11.500 18.00 4.000 53.00 

29 11.500 18.00 4.100 53.29 

30 11.500 18.00 4.100 54.00 

31 11.500 18.00 4.100 54.00 

32 11.500 18.00 4.100 54.00 

33 11.500 18.00 4.100 54.00 

34 11.500 18.00 4.100 54.00 

35 11.500 18.00 4.100 54.00 

36 11.500 18.00 4.100 54.00 

37 11.500 18.00 4.100 54.00 

38 11.500 18.00 4.100 54.00 

39 11.500 18.00 4.100 54.00 

40 11.500 18.00 4.100 54.00 



Chapter IV 

206 
A cross sectional analysis of selected Physical fitness variables and Postural deformities  
across Age and Gender of school children of Nilgiri district 

 

 SP AG SB EXP1 

N 
Valid 300 300 300 300 

Missing 0 0 0 0 

P
er

ce
nt

il
es

 

41 11.500 18.00 4.100 54.00 

42 11.500 18.00 4.100 54.00 

43 11.500 18.00 4.100 54.00 

44 11.500 19.00 4.100 54.00 

45 11.500 19.00 4.100 54.00 

46 11.500 19.00 4.100 54.00 

47 11.500 19.00 4.100 55.00 

48 11.500 19.00 4.200 55.00 

49 11.500 19.00 4.200 55.00 

50 11.500 19.00 4.200 55.00 

51 11.500 19.00 4.200 55.00 

52 11.500 19.00 4.200 55.00 

53 11.500 20.00 4.200 55.00 

54 11.500 20.00 4.200 55.00 

55 11.500 20.00 4.200 55.00 

56 11.500 20.00 4.200 55.00 

57 11.500 20.00 4.200 55.00 

58 11.600 20.00 4.200 55.00 

59 11.600 20.00 4.200 55.00 

60 11.600 20.00 4.200 55.00 

61 11.600 20.00 4.200 55.00 

62 11.600 20.00 4.200 55.00 

63 11.600 20.00 4.200 55.00 

64 11.600 20.00 4.200 55.00 

65 11.600 20.00 4.200 55.00 

66 11.600 20.00 4.200 56.00 

67 11.600 20.00 4.200 56.00 

68 11.600 20.00 4.200 56.00 

69 11.600 20.00 4.300 56.00 

70 11.600 20.00 4.300 56.00 

71 11.600 20.00 4.300 56.00 

72 11.600 20.00 4.300 56.00 

73 11.600 20.00 4.300 56.00 

74 11.600 20.00 4.300 56.00 

75 11.600 20.00 4.300 56.00 
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 SP AG SB EXP1 

N 
Valid 300 300 300 300 

Missing 0 0 0 0 

P
er

ce
nt

il
es

 

76 11.600 20.00 4.300 56.00 

77 11.600 20.00 4.300 56.00 

78 11.800 20.00 4.300 56.00 

79 11.800 20.00 4.300 56.00 

80 11.800 20.00 4.300 56.00 

81 11.800 20.00 4.300 56.81 

82 11.800 20.00 4.300 57.00 

83 11.900 20.00 4.300 57.00 

84 11.900 20.00 4.300 57.00 

85 12.000 20.00 4.300 57.00 

86 12.000 20.00 4.300 57.00 

87 12.000 20.00 4.300 57.00 

88 12.000 20.00 4.300 57.00 

89 12.000 20.00 4.300 57.00 

90 12.000 20.00 4.300 57.00 

91 12.000 20.00 4.300 57.00 

92 12.000 20.00 4.300 57.00 

93 12.020 20.00 4.300 57.00 

94 12.020 20.00 4.300 57.00 

95 12.020 20.00 4.300 57.00 

96 12.020 20.00 4.300 57.00 

97 12.020 20.00 4.397 57.00 

98 12.020 20.00 4.400 57.00 

99 12.020 20.00 4.400 57.00 

a. Age = Under-15, Gender = Boys 

SP – Speed, AG – Agility, SB - Static balance, EXP1 - Explosive power 1  
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 Apart from that, for the Under 15 year girls, Speed, Dynamic balance, 

Movement time, Flexibility, Ankle flexibility, Abdominal strength, Coordination, 

Endurance, Explosive Power 1 and Reaction time were found to be the prominent 

items and hence the Physical fitness percentile norms were constructed only on those 

variables for the Under 15 year girls and is presented in Table 127. 

Table 127 

Percentile norms constructed on prominent items of Physical fitness of Under 15 year 

girls  irrespective of the type of school  

 SP DB MT FLX AF AS CRN ERN EXP1 RT 

N 
Valid 300 300 300 300 300 300 300 300 300 300 

Missing 0 0 0 0 0 0 0 0 0 0 
            

P
er

ce
nt

il
es

 

1 12.000 30.00 33.00 20.00 14.00 14.00 19.200 1400.00 44.00 33.00 

2 12.000 30.00 33.00 20.00 14.00 14.02 19.200 1400.00 44.00 33.00 

3 12.000 30.00 33.03 20.00 14.00 15.00 19.200 1400.00 44.00 33.03 

4 12.000 30.00 34.00 20.00 14.00 15.00 19.200 1400.00 44.00 34.00 

5 12.000 30.00 34.00 20.00 14.00 16.00 19.200 1400.00 44.00 34.00 

6 12.000 30.06 34.00 20.00 14.00 16.00 19.200 1406.00 44.00 34.00 

7 12.000 31.00 34.00 21.00 14.00 16.00 19.200 1500.00 44.00 34.00 

8 12.020 31.00 34.00 21.00 14.00 16.00 19.200 1500.00 44.00 34.00 

9 12.020 31.00 34.09 21.00 14.00 17.00 19.200 1500.00 44.00 34.09 

10 12.020 31.00 35.00 21.00 14.00 17.00 19.200 1500.00 44.00 35.00 

11 12.020 31.00 35.00 21.00 14.00 17.00 19.200 1500.00 44.00 35.00 

12 12.020 31.00 35.00 21.00 14.00 18.00 19.200 1500.00 44.00 35.00 

13 12.020 32.00 35.00 21.00 14.00 18.00 19.200 1500.00 44.00 35.00 

14 12.020 32.00 35.00 22.00 14.00 18.00 19.200 1500.00 44.00 35.00 

15 12.062 32.00 35.00 22.00 14.00 18.00 19.200 1500.00 45.00 35.00 

16 12.300 32.00 35.16 22.00 14.00 19.00 19.200 1500.00 45.00 35.16 

17 12.300 32.00 36.00 22.00 15.00 19.00 19.200 1500.00 45.00 36.00 

18 12.300 32.00 36.00 22.00 15.00 19.00 19.200 1500.00 45.00 36.00 

19 12.300 32.00 36.00 22.00 15.00 19.00 19.238 1500.00 45.00 36.00 

20 12.300 32.00 36.00 22.00 15.00 19.20 19.400 1500.00 45.00 36.00 

21 12.300 32.00 36.00 22.21 15.00 20.00 19.400 1500.00 45.00 36.00 

22 12.300 32.00 37.00 23.00 15.00 20.00 19.400 1500.00 45.00 37.00 

23 12.300 32.00 37.00 23.00 15.00 20.00 19.400 1500.00 45.00 37.00 

24 12.300 32.00 37.00 23.00 15.00 20.00 19.400 1500.00 45.00 37.00 

25 12.300 32.00 37.00 23.00 15.00 20.25 19.400 1500.00 45.00 37.00 
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 SP DB MT FLX AF AS CRN ERN EXP1 RT 

N 
Valid 300 300 300 300 300 300 300 300 300 300 

Missing 0 0 0 0 0 0 0 0 0 0 
            

P
er

ce
nt

il
es

 

26 12.300 32.26 37.00 23.00 15.00 21.00 19.400 1500.00 45.00 37.00 

27 12.300 33.00 37.00 23.00 15.00 21.00 19.400 1500.00 45.00 37.00 

28 12.300 33.00 38.00 23.00 15.00 21.00 19.400 1500.00 46.00 38.00 

29 12.300 33.00 38.00 23.00 15.00 21.29 19.900 1500.00 46.00 38.00 

30 12.300 33.00 38.00 23.00 15.00 22.00 19.900 1500.00 46.00 38.00 

31 12.300 33.00 38.00 23.00 15.00 22.00 19.900 1500.00 46.00 38.00 

32 12.300 33.00 38.00 23.00 15.00 22.00 19.900 1500.00 46.00 38.00 

33 12.300 33.00 38.00 23.00 15.00 22.00 19.900 1500.00 46.00 38.00 

34 12.300 33.00 39.00 23.00 15.00 23.00 19.900 1500.00 46.00 39.00 

35 12.300 33.00 39.00 23.00 15.00 23.00 19.900 1500.00 46.00 39.00 

36 12.300 33.00 39.00 24.00 15.00 23.00 19.900 1500.00 46.00 39.00 

37 12.300 33.37 39.00 24.00 15.00 23.00 19.900 1500.00 46.00 39.00 

38 12.300 34.00 39.00 24.00 15.00 23.38 19.900 1500.00 46.00 39.00 

39 12.300 34.00 39.00 24.00 15.00 24.00 19.900 1500.00 46.00 39.00 

40 12.300 34.00 39.00 24.00 15.00 24.00 19.900 1600.00 46.00 39.00 

41 12.300 34.00 39.00 24.00 15.00 24.00 19.900 1600.00 46.00 39.00 

42 12.300 34.00 39.00 24.00 15.00 24.00 19.900 1600.00 46.00 39.00 

43 12.300 34.00 39.00 25.00 15.00 24.43 19.900 1600.00 46.00 39.00 

44 12.600 34.00 39.00 25.00 15.00 25.00 19.900 1600.00 46.00 39.00 

45 12.600 34.00 39.00 25.00 15.00 25.00 19.900 1600.00 46.00 39.00 

46 12.600 34.00 39.00 25.00 15.00 25.00 20.300 1600.00 46.00 39.00 

47 12.600 34.00 39.00 25.00 15.00 25.00 20.300 1600.00 46.00 39.00 

48 12.600 34.00 39.00 25.00 15.00 25.00 20.300 1600.00 46.00 39.00 

49 12.600 34.00 40.00 25.00 15.00 25.00 20.300 1600.00 46.00 40.00 

50 12.600 34.00 40.00 25.00 16.00 26.00 20.300 1600.00 46.00 40.00 

51 12.600 34.00 40.00 26.00 16.00 26.00 20.300 1600.00 46.00 40.00 

52 12.600 35.00 40.00 26.00 16.00 26.00 20.300 1600.00 46.00 40.00 

53 12.600 35.00 40.00 26.00 16.00 26.00 20.300 1600.00 46.00 40.00 

54 12.600 35.00 40.00 26.00 16.00 26.00 20.300 1600.00 46.00 40.00 

55 12.600 35.00 40.00 26.00 16.00 26.00 20.600 1600.00 47.00 40.00 

56 12.600 35.00 40.00 26.00 16.00 26.00 20.600 1600.00 47.00 40.00 

57 12.600 35.00 40.00 26.00 16.00 27.00 20.600 1600.00 47.00 40.00 

58 12.600 35.00 40.00 26.00 16.00 27.00 20.600 1600.00 47.00 40.00 

59 12.600 35.00 40.59 27.00 16.00 27.00 20.600 1600.00 47.00 40.59 

60 12.600 35.00 41.00 27.00 16.00 27.00 20.600 1600.00 47.00 41.00 

61 12.600 35.00 41.00 27.00 16.00 27.00 20.600 1600.00 47.00 41.00 

62 12.600 35.00 41.00 27.00 16.00 28.00 20.600 1600.00 47.00 41.00 

63 12.600 35.00 41.00 27.00 16.00 28.00 20.600 1600.00 47.00 41.00 

64 12.600 35.00 41.00 27.00 16.00 28.00 20.600 1600.00 47.00 41.00 

65 12.600 35.00 41.00 29.00 16.00 28.00 20.600 1600.00 47.00 41.00 

66 12.600 35.00 41.00 29.00 16.00 28.00 20.600 1600.00 47.00 41.00 
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 SP DB MT FLX AF AS CRN ERN EXP1 RT 

N 
Valid 300 300 300 300 300 300 300 300 300 300 

Missing 0 0 0 0 0 0 0 0 0 0 
            

P
er

ce
nt

il
es

 

67 12.600 36.00 41.00 29.00 16.00 29.00 20.600 1600.00 47.00 41.00 

68 12.600 36.00 41.00 29.00 16.00 29.00 20.600 1600.00 47.00 41.00 

69 12.600 36.00 42.00 29.00 16.00 29.00 21.100 1600.00 47.00 42.00 

70 12.600 36.00 42.00 29.00 16.00 29.00 21.100 1700.00 47.00 42.00 

71 12.600 36.00 42.00 29.00 16.00 29.00 21.100 1700.00 47.00 42.00 

72 12.600 36.00 42.00 29.00 16.00 29.72 21.100 1700.00 47.00 42.00 

73 12.600 36.00 42.00 29.00 16.00 30.00 21.100 1700.00 47.00 42.00 

74 12.600 36.00 42.00 29.00 16.00 30.00 21.100 1700.00 47.00 42.00 

75 12.600 36.00 42.00 29.00 16.00 30.00 21.100 1700.00 47.00 42.00 

76 12.800 36.00 42.00 29.00 16.00 30.00 21.100 1700.00 47.00 42.00 

77 12.800 36.00 43.00 30.00 16.00 30.00 21.100 1700.00 47.00 43.00 

78 12.900 36.00 43.00 30.00 16.00 30.00 21.100 1700.00 47.00 43.00 

79 12.900 36.00 43.00 30.00 16.00 31.00 21.732 1700.00 47.00 43.00 

80 12.900 36.00 43.00 30.00 17.00 31.00 21.900 1700.00 48.00 43.00 

81 12.900 36.00 43.00 30.00 17.00 31.00 21.900 1700.00 48.00 43.00 

82 12.900 36.00 43.00 30.00 17.00 31.00 21.900 1700.00 48.00 43.00 

83 12.900 37.00 43.00 30.00 17.00 31.00 21.900 1700.00 48.00 43.00 

84 12.900 37.00 43.00 30.00 17.00 32.00 21.900 1700.00 48.00 43.00 

85 12.900 37.00 43.00 30.00 17.00 32.00 21.900 1700.00 48.00 43.00 

86 12.900 37.00 43.00 30.00 17.00 32.00 21.900 1700.00 48.00 43.00 

87 12.900 37.00 43.87 30.87 17.00 32.00 21.900 1700.00 48.00 43.87 

88 12.900 37.00 44.00 31.00 17.00 32.00 21.900 1700.00 48.00 44.00 

89 13.200 37.00 44.00 31.00 17.00 33.00 21.900 1700.00 48.00 44.00 

90 13.200 37.00 44.00 31.00 17.00 33.00 21.900 1700.00 48.00 44.00 

91 13.200 37.00 44.00 31.00 17.00 33.00 21.991 1700.00 48.00 44.00 

92 13.200 37.00 44.00 31.00 17.92 33.00 22.000 1700.00 48.00 44.00 

93 13.200 37.00 44.00 31.00 18.00 33.00 22.000 1700.00 48.00 44.00 

94 13.200 37.00 44.00 31.00 18.00 34.00 22.000 1794.00 48.00 44.00 

95 13.200 37.00 44.95 31.00 18.00 34.00 22.000 1800.00 48.00 44.95 

96 13.200 37.00 45.00 31.00 18.00 34.00 22.000 1800.00 49.00 45.00 

97 13.200 37.00 45.00 32.00 18.00 34.00 22.000 1800.00 49.00 45.00 

98 13.200 37.00 45.00 32.00 18.00 35.00 22.000 1800.00 49.00 45.00 

99 13.200 37.00 45.00 32.00 18.00 35.00 22.000 1800.00 49.00 45.00 

a. Age = Under-15, Gender = Girls 

SP – Speed, DB - Dynamic balance, MT - Movement time, FLX – Flexibility, AF - Ankle flexibility, 
AS - Abdominal strength, CRN – Coordination, ERN – Endurance, EXP1 - Explosive power 1,  
RT - Reaction time 
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 Besides, for the Under 16 year boys Static balance, Dynamic balance, 

Movement time, Flexibility, Ankle flexibility, Abdominal strength, Coordination, 

Endurance and Reaction time were found to be the prominent items and hence the 

Physical fitness percentile norms were constructed only on those variables for the 

Under 16 year boys and is presented in Table 128. 

Table 128 

Percentile norms constructed on prominent items of Physical fitness of  Under 16 year 

boys irrespective of the type of school  

 SB DB MT FLX AF AS CRN ERN RT 

N 
Valid 300 300 300 300 300 300 300 300 300 

Missing 0 0 0 0 0 0 0 0 0 
           

P
er

ce
n

ti
le

s 

1 4.000 39.00 23.00 27.00 14.00 24.00 18.900 1900.00 23.00 

2 4.000 39.00 23.00 27.00 14.00 24.00 18.900 1900.00 23.00 

3 4.000 39.00 23.00 27.00 14.00 24.03 18.900 1900.00 23.00 

4 4.000 39.00 23.00 27.00 14.00 25.00 18.900 1900.00 23.00 

5 4.000 39.00 23.00 28.00 14.00 25.00 18.900 2000.00 23.00 

6 4.000 40.00 23.00 28.00 14.00 25.00 18.900 2000.00 23.00 

7 4.000 40.00 23.00 28.00 14.00 25.00 18.900 2000.00 23.00 

8 4.000 40.00 24.00 28.00 14.00 25.00 18.900 2000.00 24.00 

9 4.000 40.00 24.00 28.00 14.00 26.00 18.900 2000.00 24.00 

10 4.000 40.00 24.00 28.00 14.00 26.00 19.000 2000.00 24.00 

11 4.000 40.00 24.00 28.00 14.00 26.00 19.000 2000.00 24.00 

12 4.000 41.00 24.00 29.00 14.00 26.00 19.200 2000.00 24.00 

13 4.000 41.00 24.00 29.00 14.00 28.00 19.200 2000.00 24.00 

14 4.000 41.00 25.00 29.00 14.00 28.00 19.200 2000.00 25.00 

15 4.000 41.00 25.00 29.00 14.00 28.00 19.200 2000.00 25.00 

16 4.000 41.00 25.00 29.00 14.00 28.00 19.200 2000.00 25.00 

17 4.000 41.00 25.00 29.00 14.00 29.00 19.200 2000.00 25.00 

18 4.000 41.18 25.00 29.00 14.00 29.00 19.200 2000.00 25.00 

19 4.100 42.00 25.00 29.00 14.00 29.00 19.500 2000.00 25.00 

20 4.100 42.00 25.00 30.00 15.00 29.00 19.500 2000.00 25.00 

21 4.100 42.00 26.00 30.00 15.00 30.00 19.500 2000.00 26.00 

22 4.100 42.00 26.00 30.00 15.00 30.00 19.500 2000.00 26.00 

23 4.100 42.00 26.00 30.00 15.00 30.00 19.500 2100.00 26.00 

24 4.100 42.00 26.00 30.00 15.00 30.00 19.500 2100.00 26.00 
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 SB DB MT FLX AF AS CRN ERN RT 

N 
Valid 300 300 300 300 300 300 300 300 300 

Missing 0 0 0 0 0 0 0 0 0 
           

P
er

ce
n

ti
le

s 

25 4.100 42.00 26.00 30.00 15.00 30.25 19.500 2100.00 26.00 

26 4.100 43.00 26.26 31.00 15.00 31.00 19.500 2100.00 26.26 

27 4.100 43.00 27.00 31.00 15.00 31.00 19.500 2100.00 27.00 

28 4.100 43.00 27.00 31.00 15.00 31.00 19.500 2100.00 27.00 

29 4.100 43.00 27.00 31.00 15.00 31.00 19.500 2100.00 27.00 

30 4.100 43.00 27.00 31.00 15.00 32.00 19.500 2100.00 27.00 

31 4.100 43.00 27.00 31.00 15.00 32.00 19.600 2100.00 27.00 

32 4.100 43.00 27.00 31.32 15.00 32.00 19.600 2100.00 27.00 

33 4.200 43.00 27.00 32.00 15.00 32.00 19.600 2100.00 27.00 

34 4.200 44.00 27.34 32.00 15.00 32.00 19.600 2100.00 27.34 

35 4.200 44.00 28.00 32.00 15.00 33.00 19.635 2100.00 28.00 

36 4.200 44.00 28.00 32.00 15.00 33.00 19.700 2200.00 28.00 

37 4.200 44.00 28.00 32.00 15.00 33.00 19.700 2200.00 28.00 

38 4.200 44.00 28.00 32.00 15.00 33.00 19.700 2200.00 28.00 

39 4.200 44.00 28.00 33.00 15.00 34.00 19.700 2200.00 28.00 

40 4.200 44.00 29.00 33.00 15.00 34.00 19.700 2200.00 29.00 

41 4.200 44.00 29.00 33.00 15.00 34.00 19.700 2200.00 29.00 

42 4.200 44.42 29.00 33.00 15.00 34.00 19.700 2200.00 29.00 

43 4.200 45.00 29.00 33.00 16.00 34.00 19.700 2200.00 29.00 

44 4.200 45.00 29.00 33.00 16.00 35.00 19.832 2200.00 29.00 

45 4.245 45.00 29.00 33.45 16.00 35.00 20.000 2200.00 29.00 

46 4.300 45.00 29.00 34.00 16.00 35.00 20.000 2200.00 29.00 

47 4.300 45.00 29.00 34.00 16.00 35.00 20.000 2200.00 29.00 

48 4.300 45.00 30.00 34.00 16.00 35.48 20.000 2200.00 30.00 

49 4.300 45.00 30.00 34.00 16.00 36.00 20.000 2200.00 30.00 

50 4.300 45.00 30.00 34.00 16.00 36.00 20.000 2200.00 30.00 

51 4.300 45.00 30.00 34.00 16.00 36.00 20.000 2251.00 30.00 

52 4.300 46.00 30.00 34.00 16.00 36.52 20.000 2300.00 30.00 

53 4.300 46.00 30.00 34.00 16.00 37.00 20.000 2300.00 30.00 

54 4.300 46.00 30.00 35.00 16.00 37.00 20.000 2300.00 30.00 

55 4.300 46.00 30.00 35.00 16.00 37.00 20.000 2300.00 30.00 

56 4.300 46.00 31.00 35.00 16.00 37.00 20.000 2300.00 31.00 

57 4.300 46.00 31.00 35.00 16.00 38.00 20.057 2300.00 31.00 

58 4.300 46.00 31.00 35.00 16.00 38.00 20.100 2300.00 31.00 

59 4.400 47.00 31.00 35.00 16.00 38.00 20.100 2300.00 31.00 

60 4.400 47.00 31.00 35.00 16.00 38.00 20.100 2300.00 31.00 

61 4.400 47.00 31.00 35.00 16.00 38.61 20.100 2300.00 31.00 
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 SB DB MT FLX AF AS CRN ERN RT 

N 
Valid 300 300 300 300 300 300 300 300 300 

Missing 0 0 0 0 0 0 0 0 0 
           

P
er

ce
n

ti
le

s 

62 4.400 47.00 32.00 36.00 16.00 39.00 20.100 2300.00 32.00 

63 4.400 47.00 32.00 36.00 16.00 39.00 20.100 2300.00 32.00 

64 4.400 47.00 32.00 36.00 16.00 39.00 20.100 2300.00 32.00 

65 4.400 47.00 32.00 36.00 16.00 39.00 20.230 2300.00 32.00 

66 4.400 48.00 32.00 36.00 16.00 39.00 20.300 2300.00 32.00 

67 4.400 48.00 32.00 36.67 17.00 40.00 20.300 2300.00 32.00 

68 4.400 48.00 32.00 37.00 17.00 40.00 20.300 2300.00 32.00 

69 4.400 48.00 32.00 37.00 17.00 40.00 20.300 2400.00 32.00 

70 4.470 48.00 32.00 37.00 17.00 40.00 20.300 2400.00 32.00 

71 4.500 48.00 32.00 37.00 17.00 40.00 20.300 2400.00 32.00 

72 4.500 48.00 32.72 37.00 17.00 41.00 20.372 2400.00 32.72 

73 4.500 49.00 33.00 37.00 17.00 41.00 20.400 2400.00 33.00 

74 4.500 49.00 33.00 37.00 17.00 41.00 20.400 2400.00 33.00 

75 4.500 49.00 33.00 37.00 17.00 41.00 20.400 2400.00 33.00 

76 4.500 49.00 33.00 38.00 17.00 41.76 20.400 2400.00 33.00 

77 4.500 49.00 33.00 38.00 17.00 42.00 20.400 2400.00 33.00 

78 4.500 49.00 33.00 38.00 17.00 42.00 20.400 2400.00 33.00 

79 4.500 49.79 33.00 38.00 17.00 42.00 20.479 2400.00 33.00 

80 4.580 50.00 34.00 39.00 17.00 42.00 20.500 2400.00 34.00 

81 4.600 50.00 34.00 39.00 17.00 43.00 20.500 2400.00 34.00 

82 4.600 50.00 34.00 39.00 17.00 43.00 20.500 2400.00 34.00 

83 4.600 50.00 34.00 39.00 17.00 43.00 21.000 2400.00 34.00 

84 4.600 50.00 34.00 39.00 17.00 43.00 21.000 2400.00 34.00 

85 4.600 50.00 34.00 39.00 17.00 43.85 21.000 2400.00 34.00 

86 4.600 51.00 34.86 39.86 17.00 44.00 21.000 2400.00 34.86 

87 4.600 51.00 35.00 40.00 17.00 44.00 21.200 2500.00 35.00 

88 4.600 51.00 35.00 40.00 17.00 44.00 21.200 2500.00 35.00 

89 4.600 51.00 35.00 40.00 17.89 44.89 21.200 2500.00 35.00 

90 4.600 51.00 35.00 40.00 18.00 45.00 21.200 2500.00 35.00 

91 4.600 51.00 35.00 41.00 18.00 45.00 21.200 2500.00 35.00 

92 4.600 51.00 35.00 41.00 18.00 45.00 21.200 2500.00 35.00 

93 4.600 51.00 35.00 41.00 18.00 45.00 21.200 2500.00 35.00 

94 4.600 51.94 35.94 41.00 18.00 46.00 21.200 2500.00 35.94 

95 4.695 52.00 36.00 41.00 18.00 46.00 22.100 2500.00 36.00 

96 4.700 52.00 36.00 41.96 18.00 46.00 22.100 2500.00 36.00 

97 4.700 52.00 36.00 42.00 18.00 46.00 22.100 2500.00 36.00 

98 4.700 53.00 36.00 42.00 18.00 47.00 22.100 2500.00 36.00 

99 4.700 53.00 36.00 42.00 18.00 47.00 22.100 2500.00 36.00 

a. Age = Under-16, Gender = Boys 

SB - Static balance, DB - Dynamic balance, MT - Movement time, FLX – Flexibility, AF - Ankle 
flexibility, AS - Abdominal strength, CRN – Coordination, ERN – Endurance, RT - Reaction time 

 
 Apart from that, for the Under 16 year girls, Speed, Agility, Dynamic balance, 

Movement time, Flexibility, Ankle flexibility, Abdominal strength, Endurance, 
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Explosive Power 1 and Reaction time were found to be the prominent items and hence 

the Physical fitness percentile norms were constructed only on those variables for the 

Under 16 year girls and is presented in Table 129. 

 

Table 129 

Percentile norms constructed on prominent items of Physical fitness of Under 16 year 

girls irrespective of the type of school  

 SP AG DB MT FLX AF AS ERN EXP1 RT 

N 
Valid 300 300 300 300 300 300 300 300 300 300 

Missing 0 0 0 0 0 0 0 0 0 0 
            

P
er

ce
n

ti
le

s 

1 12.000 19.00 32.00 28.00 21.00 14.00 15.00 1400.00 47.00 28.00 

2 12.000 19.00 32.00 28.00 21.00 14.00 15.00 1400.00 47.00 28.00 

3 12.000 19.00 32.00 28.00 21.00 14.00 15.00 1400.00 47.00 28.00 

4 12.000 19.00 32.00 28.00 21.00 14.00 16.00 1400.00 47.00 28.00 

5 12.000 19.00 32.00 28.00 21.00 14.00 16.00 1500.00 47.00 28.00 

6 12.000 19.00 32.00 28.00 21.06 14.00 16.00 1500.00 47.00 28.00 

7 12.000 19.00 32.00 28.00 22.00 15.00 16.00 1500.00 47.00 28.00 

8 12.100 19.00 33.00 28.00 22.00 15.00 17.00 1500.00 47.00 28.00 

9 12.100 19.00 33.00 28.00 22.00 15.00 17.00 1500.00 47.00 28.00 

10 12.100 19.00 33.00 28.10 22.00 15.00 17.00 1500.00 47.00 28.10 

11 12.100 19.00 33.00 29.00 22.00 15.00 17.00 1500.00 47.00 29.00 

12 12.100 19.00 33.00 29.00 22.00 15.00 18.00 1500.00 47.00 29.00 

13 12.100 19.00 33.00 29.00 22.00 15.00 18.00 1500.00 47.00 29.00 

14 12.400 19.00 33.00 29.00 22.00 15.00 18.00 1500.00 48.00 29.00 

15 12.400 19.00 33.00 29.00 23.00 15.00 18.00 1500.00 48.00 29.00 

16 12.400 19.00 33.00 29.00 23.00 15.00 18.16 1500.00 48.00 29.00 

17 12.400 19.00 34.00 29.00 23.00 15.00 19.00 1500.00 48.00 29.00 

18 12.400 20.00 34.00 29.00 23.00 15.00 19.00 1500.00 48.00 29.00 

19 12.400 20.00 34.00 29.00 23.00 15.00 19.00 1500.00 48.00 29.00 

20 12.400 20.00 34.00 29.00 23.00 15.00 20.00 1500.00 48.00 29.00 

21 12.400 20.00 34.00 29.21 24.00 15.00 20.00 1500.00 48.00 29.21 

22 12.400 20.00 34.00 30.00 24.00 15.00 20.00 1500.00 48.00 30.00 

23 12.400 20.00 34.00 30.00 24.00 15.00 20.00 1523.00 48.00 30.00 

24 12.600 20.00 34.00 30.00 24.00 15.00 20.00 1600.00 48.00 30.00 

25 12.600 20.00 34.00 30.00 24.00 15.00 21.00 1600.00 48.00 30.00 

26 12.600 20.00 35.00 30.00 25.00 15.00 21.00 1600.00 49.00 30.00 

27 12.600 20.00 35.00 30.00 25.00 15.00 21.00 1600.00 49.00 30.00 

28 12.600 20.00 35.00 30.00 25.00 15.00 21.00 1600.00 49.00 30.00 
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 SP AG DB MT FLX AF AS ERN EXP1 RT 

N 
Valid 300 300 300 300 300 300 300 300 300 300 

Missing 0 0 0 0 0 0 0 0 0 0 
            

P
er

ce
n

ti
le

s 

29 12.600 20.00 35.00 31.00 25.00 15.00 21.29 1600.00 49.00 31.00 

30 12.600 20.00 35.00 31.00 25.00 15.00 22.00 1600.00 49.00 31.00 

31 12.600 20.00 35.00 31.00 25.31 15.00 22.00 1600.00 49.00 31.00 

32 12.600 20.00 35.00 31.00 26.00 15.32 22.00 1600.00 49.00 31.00 

33 12.600 20.00 35.00 31.00 26.00 16.00 22.00 1600.00 50.00 31.00 

34 12.634 20.00 35.00 31.34 26.00 16.00 23.00 1600.00 50.00 31.34 

35 12.700 20.00 35.00 32.00 26.00 16.00 23.00 1600.00 50.00 32.00 

36 12.700 20.00 35.00 32.00 26.00 16.00 23.00 1600.00 50.00 32.00 

37 12.700 20.00 36.00 32.00 26.00 16.00 23.00 1600.00 50.00 32.00 

38 12.700 20.00 36.00 32.00 26.00 16.00 24.00 1600.00 50.00 32.00 

39 12.700 20.00 36.00 32.00 26.00 16.00 24.00 1600.00 50.00 32.00 

40 12.700 20.00 36.00 32.00 27.00 16.00 24.00 1600.00 50.00 32.00 

41 12.700 20.00 36.00 32.41 27.00 16.00 24.00 1600.00 50.00 32.41 

42 12.700 20.00 36.00 33.00 27.00 16.00 25.00 1600.00 50.00 33.00 

43 12.700 20.00 36.00 33.00 27.00 16.00 25.00 1600.00 50.00 33.00 

44 12.700 20.00 36.00 33.00 27.00 16.00 25.00 1600.00 50.00 33.00 

45 12.700 20.00 36.00 33.00 27.00 16.00 25.00 1600.00 50.00 33.00 

46 12.700 20.00 36.00 33.00 27.00 16.00 25.46 1600.00 50.00 33.00 

47 12.700 20.00 37.00 33.00 28.00 16.00 26.00 1600.00 50.00 33.00 

48 12.700 20.00 37.00 33.00 28.00 16.00 26.00 1600.00 50.00 33.00 

49 12.700 20.00 37.00 33.00 28.00 16.00 26.00 1600.00 50.00 33.00 

50 12.700 20.00 37.00 33.00 28.00 16.00 26.50 1600.00 50.00 33.00 

51 12.700 20.00 37.00 33.00 28.00 16.00 27.00 1600.00 50.00 33.00 

52 12.700 20.00 37.00 34.00 28.00 16.00 27.00 1600.00 50.00 34.00 

53 12.700 20.00 37.00 34.00 28.00 16.00 27.00 1600.00 50.00 34.00 

54 12.700 20.00 37.00 34.00 28.00 16.00 27.00 1600.00 50.00 34.00 

55 12.700 20.00 37.00 34.00 28.00 17.00 28.00 1655.00 50.00 34.00 

56 12.700 20.00 37.00 34.00 28.56 17.00 28.00 1700.00 50.00 34.00 

57 12.700 20.00 37.00 34.00 29.00 17.00 28.00 1700.00 50.00 34.00 

58 12.700 20.00 37.00 34.00 29.00 17.00 28.00 1700.00 51.00 34.00 

59 12.700 20.00 37.00 34.00 29.00 17.00 28.00 1700.00 51.00 34.00 

60 12.900 20.00 38.00 34.00 29.00 17.00 28.60 1700.00 51.00 34.00 

61 12.900 20.00 38.00 34.00 29.00 17.00 29.00 1700.00 51.00 34.00 

62 12.900 20.00 38.00 35.00 29.00 17.00 29.00 1700.00 51.00 35.00 

63 12.900 20.00 38.00 35.00 30.00 17.00 29.00 1700.00 51.00 35.00 

64 12.900 20.00 38.00 35.00 30.00 17.00 29.00 1700.00 51.00 35.00 

65 12.900 20.00 38.00 35.00 30.00 17.00 30.00 1700.00 51.00 35.00 

66 12.900 20.00 38.00 35.00 30.00 17.00 30.00 1700.00 51.00 35.00 

67 12.900 20.00 38.00 35.00 30.00 17.00 30.00 1700.00 51.00 35.00 
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 SP AG DB MT FLX AF AS ERN EXP1 RT 

N 
Valid 300 300 300 300 300 300 300 300 300 300 

Missing 0 0 0 0 0 0 0 0 0 0 
            

P
er

ce
n

ti
le

s 

68 12.900 20.00 38.00 35.00 30.00 17.00 30.00 1700.00 51.00 35.00 

69 12.900 20.00 38.00 35.00 31.00 17.00 30.00 1700.00 51.00 35.00 

70 12.900 20.00 39.00 35.00 31.00 17.00 31.00 1700.00 51.00 35.00 

71 12.900 20.00 39.00 35.00 31.00 17.00 31.00 1700.00 51.00 35.00 

72 12.900 20.00 39.00 35.72 31.00 17.00 31.00 1700.00 51.00 35.72 

73 12.900 20.00 39.00 36.00 31.00 17.00 31.00 1700.00 51.73 36.00 

74 12.900 20.00 39.00 36.00 31.00 17.00 32.00 1700.00 52.00 36.00 

75 12.900 20.00 39.00 36.00 31.00 17.00 32.00 1700.00 52.00 36.00 

76 12.900 20.00 39.00 36.00 31.00 17.00 32.00 1700.00 52.00 36.00 

77 12.900 20.00 39.00 36.00 32.00 17.00 32.00 1700.00 52.00 36.00 

78 12.900 20.00 39.00 36.00 32.00 17.00 33.00 1700.00 52.00 36.00 

79 13.000 20.00 39.79 36.79 32.00 17.00 33.00 1700.00 52.00 36.79 

80 13.000 20.00 40.00 37.00 32.00 17.00 33.00 1700.00 52.00 37.00 

81 13.000 20.00 40.00 37.00 32.00 17.00 33.81 1700.00 52.00 37.00 

82 13.000 20.00 40.00 37.00 32.00 18.00 34.00 1700.00 52.00 37.00 

83 13.000 20.00 40.00 37.00 33.00 18.00 34.00 1700.00 52.00 37.00 

84 13.000 20.00 40.00 37.00 33.00 18.00 34.00 1700.00 52.00 37.00 

85 13.000 20.00 40.00 37.00 33.00 18.00 34.85 1700.00 52.00 37.00 

86 13.000 20.00 40.00 37.00 33.00 18.00 35.00 1700.00 52.00 37.00 

87 13.000 20.00 41.00 37.00 33.00 18.00 35.00 1700.00 52.00 37.00 

88 13.000 20.00 41.00 38.00 33.00 18.00 35.00 1700.00 52.00 38.00 

89 13.000 20.00 41.00 38.00 34.00 18.00 35.00 1700.00 52.00 38.00 

90 13.000 20.00 41.00 38.00 34.00 18.00 35.00 1700.00 53.00 38.00 

91 13.000 20.00 41.00 38.00 34.00 18.00 36.00 1800.00 53.00 38.00 

92 13.000 20.00 41.00 38.00 34.00 18.00 36.00 1800.00 53.00 38.00 

93 13.000 20.00 41.00 38.00 34.00 18.00 36.00 1800.00 53.00 38.00 

94 13.000 21.00 41.00 38.94 34.00 18.00 36.00 1800.00 53.00 38.94 

95 13.000 21.00 42.00 39.00 34.00 18.00 36.00 1800.00 53.00 39.00 

96 13.200 21.00 42.00 39.00 34.00 18.00 36.00 1800.00 53.00 39.00 

97 13.200 21.00 42.00 39.00 34.97 18.00 37.00 1800.00 53.00 39.00 

98 13.200 21.00 42.00 39.00 35.00 18.00 37.00 1800.00 53.00 39.00 

99 13.200 21.00 42.00 39.00 35.00 18.00 37.00 1800.00 53.00 39.00 

a. Age = Under-16, Gender = Girls 

SP – Speed, AG – Agility, DB - Dynamic balance, MT - Movement time, FLX – Flexibility,  
AF - Ankle flexibility, AS - Abdominal strength, ERN – Endurance, EXP1 - Explosive power 1,  
RT - Reaction time 

 
 Apart from that, for the Under 17 year boys, Speed, Agility, Dynamic balance, 

Movement time, Flexibility, Ankle flexibility, Abdominal strength,  Explosive Power 
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1, Explosive Power 2  and Reaction time were found to be the prominent items and 

hence the Physical fitness percentile norms were constructed only on those variables 

for the Under 17 year boys and is presented in Table 130. 

Table 130 

Percentile norms constructed on prominent items of Physical fitness of Under 17 year 

boys irrespective of the type of school  

 SP AG DB MT FLX AF AS EXP1 EXP2 RT 

N 
Valid 300 300 300 300 300 300 300 300 300 300 

Missing 0 0 0 0 0 0 0 0 0 0 
            

P
er

ce
n

ti
le

s 

1 10.100 16.00 40.00 16.00 27.00 14.00 25.00 52.00 131.00 16.00 

2 10.102 16.00 40.00 16.00 27.00 14.00 25.00 52.00 131.00 16.00 

3 10.200 16.00 40.00 17.00 27.00 14.00 25.00 52.00 131.00 17.00 

4 10.200 16.00 40.00 17.00 28.00 14.00 26.00 52.00 131.00 17.00 

5 10.200 16.00 40.00 17.00 28.00 14.00 26.00 52.00 131.00 17.00 

6 10.200 16.00 40.00 17.00 28.00 14.00 26.00 52.00 131.00 17.00 

7 10.200 16.00 40.07 17.00 28.00 14.00 26.00 52.00 132.00 17.00 

8 10.200 16.00 41.00 17.00 28.00 14.00 27.00 53.00 132.00 17.00 

9 10.200 16.00 41.00 18.00 28.00 14.00 27.00 53.00 132.00 18.00 

10 10.200 16.00 41.00 18.00 28.00 14.00 27.00 53.00 132.00 18.00 

11 10.300 16.00 41.00 18.00 28.11 14.00 28.00 53.00 132.00 18.00 

12 10.300 16.00 42.00 18.00 29.00 14.00 28.00 53.00 132.00 18.00 

13 10.300 16.00 42.00 18.00 29.00 15.00 28.00 53.00 132.00 18.00 

14 10.300 16.00 42.00 18.14 29.00 15.00 29.00 53.00 132.00 18.14 

15 10.300 16.00 42.00 19.00 29.00 15.00 29.00 53.00 132.00 19.00 

16 10.300 17.00 42.16 19.00 29.00 15.00 29.00 53.00 132.00 19.00 

17 10.300 17.00 43.00 19.00 29.00 15.00 29.00 53.00 132.00 19.00 

18 10.300 17.00 43.00 19.00 29.00 15.00 30.00 53.00 132.00 19.00 

19 10.300 17.00 43.00 19.00 29.00 15.00 30.00 53.00 133.00 19.00 

20 10.400 17.00 43.00 19.20 29.00 15.00 30.00 53.00 133.00 19.20 

21 10.400 17.00 43.00 20.00 29.21 15.00 30.21 53.00 133.00 20.00 

22 10.400 17.00 43.00 20.00 30.00 15.00 31.00 53.00 133.00 20.00 

23 10.400 17.00 44.00 20.00 30.00 15.00 31.00 53.00 133.00 20.00 

24 10.400 17.00 44.00 20.00 30.00 15.00 31.00 53.00 133.00 20.00 

25 10.400 17.00 44.00 20.00 30.00 15.00 31.25 53.00 133.00 20.00 

26 10.400 17.00 44.00 20.26 30.00 15.00 32.00 53.00 133.00 20.26 

27 10.400 17.00 44.00 21.00 30.00 15.00 32.00 54.00 133.00 21.00 
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 SP AG DB MT FLX AF AS EXP1 EXP2 RT 

N 
Valid 300 300 300 300 300 300 300 300 300 300 

Missing 0 0 0 0 0 0 0 0 0 0 
            

P
er

ce
n

ti
le

s 

28 10.400 17.00 44.00 21.00 30.00 15.00 32.28 54.00 133.00 21.00 

29 10.400 17.00 45.00 21.00 31.00 15.00 33.00 54.00 133.00 21.00 

30 10.400 17.00 45.00 21.00 31.00 15.00 33.00 54.00 133.00 21.00 

31 10.400 17.00 45.00 21.31 31.00 15.00 33.00 54.00 133.00 21.31 

32 10.500 17.00 45.00 22.00 31.00 16.00 34.00 54.00 133.00 22.00 

33 10.500 17.00 45.00 22.00 31.00 16.00 34.00 54.00 133.00 22.00 

34 10.500 17.00 45.00 22.00 31.00 16.00 34.00 54.00 133.00 22.00 

35 10.500 17.00 45.00 22.00 32.00 16.00 34.35 54.00 133.00 22.00 

36 10.500 17.00 45.00 22.00 32.00 16.00 35.00 54.00 133.00 22.00 

37 10.500 17.00 45.00 22.00 32.00 16.00 35.00 54.00 134.00 22.00 

38 10.500 17.00 45.00 22.00 32.00 16.00 35.00 54.00 134.00 22.00 

39 10.500 17.00 46.00 22.00 32.00 16.00 35.39 54.00 134.00 22.00 

40 10.540 17.00 46.00 23.00 32.00 16.00 36.00 54.00 134.00 23.00 

41 10.600 17.00 46.00 23.00 32.00 16.00 36.00 54.00 134.00 23.00 

42 10.600 17.00 46.00 23.00 32.00 16.00 36.00 54.00 134.00 23.00 

43 10.600 17.00 46.00 23.00 33.00 16.00 36.00 54.00 134.00 23.00 

44 10.600 17.44 46.00 23.00 33.00 16.00 37.00 54.00 134.00 23.00 

45 10.600 18.00 47.00 23.00 33.00 16.00 37.00 54.45 134.00 23.00 

46 10.600 18.00 47.00 23.00 33.00 16.00 37.00 55.00 134.00 23.00 

47 10.600 18.00 47.00 23.00 33.00 16.00 39.00 55.00 134.00 23.00 

48 10.600 18.00 47.00 24.00 33.00 16.00 39.00 55.00 134.00 24.00 

49 10.600 18.00 48.00 24.00 34.00 16.00 39.00 55.00 134.00 24.00 

50 10.600 18.00 48.00 24.00 34.00 16.00 40.00 55.00 134.00 24.00 

51 10.600 18.00 48.00 24.00 34.00 16.00 40.00 55.00 134.00 24.00 

52 10.700 18.00 48.00 24.00 34.00 17.00 40.00 55.00 134.00 24.00 

53 10.700 18.00 48.00 25.00 36.00 17.00 40.00 55.00 134.00 25.00 

54 10.700 18.00 48.00 25.00 36.00 17.00 41.00 55.00 134.00 25.00 

55 10.700 18.00 48.00 25.00 36.00 17.00 41.00 55.00 134.00 25.00 

56 10.700 18.00 49.00 25.00 36.00 17.00 41.00 55.00 134.00 25.00 

57 10.700 18.00 49.00 25.00 36.00 17.00 42.00 55.00 134.00 25.00 

58 10.700 18.00 49.00 25.00 37.00 17.00 42.00 55.00 134.00 25.00 

59 10.700 18.00 49.59 26.00 37.00 17.00 42.00 55.00 134.59 26.00 

60 10.700 18.00 50.00 26.00 37.00 17.00 42.00 55.00 135.00 26.00 

61 10.700 18.00 50.00 26.00 37.00 17.00 43.00 55.00 135.00 26.00 

62 10.700 18.00 50.00 26.00 39.00 17.00 43.00 55.00 135.00 26.00 

63 10.700 19.00 50.00 26.00 39.00 17.00 43.00 55.00 135.00 26.00 

64 10.700 19.00 50.00 26.00 39.00 17.00 43.00 55.00 135.00 26.00 

65 10.700 19.00 50.00 26.00 39.00 17.00 44.00 55.00 135.00 26.00 

66 10.766 19.00 50.00 26.00 39.00 17.00 44.00 55.66 135.00 26.00 

67 10.800 19.00 51.00 26.00 39.00 17.00 44.00 56.00 135.00 26.00 

68 10.800 19.00 51.00 26.00 39.68 17.00 44.68 56.00 135.00 26.00 
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 SP AG DB MT FLX AF AS EXP1 EXP2 RT 

N 
Valid 300 300 300 300 300 300 300 300 300 300 

Missing 0 0 0 0 0 0 0 0 0 0 
            

P
er

ce
n

ti
le

s 

69 10.800 19.00 51.00 26.69 40.00 17.00 45.00 56.00 135.00 26.69 

70 10.800 19.00 51.00 27.00 40.00 17.00 45.00 56.00 135.00 27.00 

71 10.800 19.00 52.00 27.00 40.00 17.00 45.00 56.00 135.00 27.00 

72 10.800 19.00 52.00 27.00 40.00 17.00 46.00 56.00 135.00 27.00 

73 10.800 19.00 52.00 27.00 40.00 17.00 46.00 56.00 135.00 27.00 

74 10.900 19.00 52.00 27.00 41.00 17.00 46.00 56.00 135.00 27.00 

75 10.900 19.00 53.00 28.00 41.00 17.00 46.00 56.00 136.00 28.00 

76 10.900 19.00 53.00 28.00 41.00 17.00 46.76 56.00 136.00 28.00 

77 10.900 19.00 53.00 28.00 41.00 17.00 47.00 56.00 136.00 28.00 

78 10.900 19.00 53.00 28.00 41.00 17.00 47.00 56.00 136.00 28.00 

79 10.900 19.00 54.00 28.00 41.00 17.79 47.00 56.00 136.00 28.00 

80 10.900 19.00 54.00 28.00 41.80 18.00 47.00 56.00 136.00 28.00 

81 10.900 19.00 54.00 28.00 42.00 18.00 47.81 56.00 136.00 28.00 

82 10.982 19.00 54.00 28.00 42.00 18.00 48.00 57.00 136.00 28.00 

83 11.000 19.00 54.00 28.00 42.00 18.00 48.00 57.00 136.00 28.00 

84 11.000 19.00 54.00 28.00 42.00 18.00 48.00 57.00 136.00 28.00 

85 11.000 19.00 55.00 28.00 43.00 18.00 48.00 57.00 136.00 28.00 

86 11.000 19.00 55.00 29.00 43.00 18.00 49.00 57.00 136.00 29.00 

87 11.000 19.00 55.00 29.00 43.00 18.00 49.00 57.00 136.00 29.00 

88 11.000 19.00 55.00 29.00 43.00 18.00 49.00 57.00 136.00 29.00 

89 11.089 19.00 55.00 29.00 43.00 18.00 49.00 57.00 137.00 29.00 

90 11.100 20.00 55.00 29.00 43.90 18.00 50.00 57.00 137.00 29.00 

91 11.100 20.00 55.00 29.00 44.00 18.00 50.00 58.00 137.00 29.00 

92 11.100 20.00 55.92 29.00 44.00 18.00 50.00 58.00 137.00 29.00 

93 11.100 20.00 56.00 29.00 44.00 18.00 50.00 58.00 137.00 29.00 

94 11.100 20.00 56.00 29.00 44.00 18.00 50.00 58.00 137.00 29.00 

95 11.100 20.00 56.00 29.00 44.00 18.00 50.95 58.00 137.00 29.00 

96 11.200 20.00 56.00 30.00 44.00 18.00 51.00 58.00 137.00 30.00 

97 11.200 20.00 56.00 30.00 45.00 18.00 51.00 59.00 137.00 30.00 

98 11.200 20.00 56.98 30.00 45.00 18.00 51.00 59.00 138.00 30.00 

99 11.200 20.00 57.00 30.00 45.00 18.00 51.00 59.00 138.00 30.00 

a. Age = Under-17, Gender = Boys 

SP – Speed, AG – Agility, DB - Dynamic balance, MT - Movement time, FLX – Flexibility,  
AF - Ankle flexibility, AS - Abdominal strength, EXP1 - Explosive power 1, EXP2 - Explosive 
power 2, RT - Reaction time 

 
 
 Apart from that, for the Under 17 year girls, Speed, Agility, Static balance, 

Dynamic balance, Movement time, Flexibility, Ankle flexibility, Abdominal strength, 

Endurance, Explosive Power 1 and Reaction time were found to be the prominent 
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items and hence the Physical fitness percentile norms were constructed only on those 

variables for the Under 17 year girls and is presented in Table 131. 

Table 131 

Percentile norms constructed on prominent items of  Physical fitness of Under 17 year 

girls irrespective of the type of school  

 SP AG SB DB MT FLX AF AS ERN EXP1 RT 

N 
Valid 300 300 300 300 300 300 300 300 300 300 300 

Missing 0 0 0 0 0 0 0 0 0 0 0 
             

P
er

ce
n

ti
le

s 

1 11.900 19.00 3.700 33.00 26.00 21.00 14.00 15.00 1600.00 49.00 26.00 

2 11.900 19.00 3.700 33.00 26.00 21.00 14.00 15.00 1600.00 49.00 26.00 

3 11.900 19.00 3.800 33.00 26.00 22.00 14.00 16.00 1600.00 49.00 26.00 

4 11.904 19.00 3.800 33.00 26.00 22.00 14.00 16.00 1600.00 49.00 26.00 

5 12.000 19.00 3.800 33.00 26.05 22.00 14.00 16.00 1600.00 49.00 26.05 

6 12.000 19.00 3.800 33.06 27.00 22.00 14.00 16.00 1600.00 49.00 27.00 

7 12.000 19.00 3.800 34.00 27.00 22.00 14.00 16.07 1600.00 49.00 27.00 

8 12.000 19.00 3.800 34.00 27.00 22.08 14.00 17.00 1600.00 49.00 27.00 

9 12.000 19.00 3.800 34.00 27.00 23.00 14.00 17.00 1600.00 49.00 27.00 

10 12.000 19.00 3.800 34.00 27.00 23.00 14.00 17.00 1600.00 49.00 27.00 

11 12.000 19.00 3.800 34.00 27.00 23.00 14.00 17.11 1700.00 49.00 27.00 

12 12.100 19.00 3.800 35.00 27.00 23.00 14.00 18.00 1700.00 49.00 27.00 

13 12.100 19.00 3.900 35.00 27.00 24.00 14.00 18.00 1700.00 50.00 27.00 

14 12.100 19.00 3.900 35.00 27.00 24.00 15.00 18.00 1700.00 50.00 27.00 

15 12.100 19.00 3.900 35.00 27.00 24.00 15.00 18.00 1700.00 50.00 27.00 

16 12.100 19.00 3.900 35.00 28.00 24.00 15.00 19.00 1700.00 50.00 28.00 

17 12.100 19.00 3.900 35.00 28.00 24.00 15.00 19.00 1700.00 50.00 28.00 

18 12.100 19.00 3.900 36.00 28.00 24.00 15.00 19.00 1700.00 50.00 28.00 

19 12.100 19.00 3.900 36.00 28.00 24.00 15.00 19.00 1700.00 50.00 28.00 

20 12.100 19.00 3.900 36.00 28.00 25.00 15.00 20.00 1700.00 50.00 28.00 

21 12.100 19.00 3.921 36.00 28.00 25.00 15.00 20.00 1700.00 50.00 28.00 

22 12.100 19.00 4.000 36.00 28.22 25.00 15.00 20.00 1700.00 50.00 28.22 

23 12.100 19.00 4.000 36.00 29.00 25.00 15.00 20.00 1700.00 50.00 29.00 

24 12.100 19.00 4.000 36.00 29.00 26.00 15.00 20.00 1700.00 50.00 29.00 

25 12.100 19.00 4.000 36.25 29.00 26.00 15.00 20.00 1700.00 50.00 29.00 

26 12.100 19.00 4.000 37.00 29.00 26.00 15.00 21.00 1700.00 50.00 29.00 

27 12.200 19.00 4.000 37.00 29.00 26.00 15.00 21.00 1700.00 50.00 29.00 

28 12.200 19.00 4.000 37.00 29.00 26.00 15.00 21.00 1700.00 50.00 29.00 

29 12.200 19.00 4.000 37.00 29.00 26.00 15.00 21.29 1700.00 50.00 29.00 

30 12.200 19.00 4.000 37.00 30.00 27.00 15.00 22.00 1700.00 50.00 30.00 
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 SP AG SB DB MT FLX AF AS ERN EXP1 RT 

N 
Valid 300 300 300 300 300 300 300 300 300 300 300 

Missing 0 0 0 0 0 0 0 0 0 0 0 
             

P
er

ce
n

ti
le

s 

31 12.200 19.00 4.000 38.00 30.00 27.00 15.00 22.00 1700.00 50.00 30.00 

32 12.200 19.00 4.000 38.00 30.00 27.00 15.00 22.00 1700.00 50.00 30.00 

33 12.200 19.00 4.100 38.00 30.00 27.00 15.00 23.00 1700.00 50.00 30.00 

34 12.200 19.00 4.100 38.00 30.00 27.00 15.00 23.00 1700.00 50.00 30.00 

35 12.200 19.00 4.100 38.00 30.35 27.35 15.00 23.00 1700.00 50.00 30.35 

36 12.300 19.00 4.100 38.00 31.00 28.00 15.00 23.00 1700.00 50.00 31.00 

37 12.300 19.00 4.100 39.00 31.00 28.00 16.00 23.37 1700.00 50.37 31.00 

38 12.300 19.00 4.100 39.00 31.00 28.00 16.00 24.00 1700.00 51.00 31.00 

39 12.300 19.00 4.100 39.00 31.00 28.00 16.00 24.00 1700.00 51.00 31.00 

40 12.300 19.00 4.100 39.00 31.00 28.00 16.00 24.00 1700.00 51.00 31.00 

41 12.300 19.00 4.200 39.00 31.00 28.00 16.00 25.00 1741.00 51.00 31.00 

42 12.300 19.00 4.200 39.00 31.00 28.00 16.00 25.00 1800.00 51.00 31.00 

43 12.300 19.00 4.200 40.00 31.00 29.00 16.00 25.00 1800.00 51.00 31.00 

44 12.600 19.00 4.200 40.00 31.00 29.00 16.00 25.00 1800.00 51.00 31.00 

45 12.600 19.00 4.200 40.00 31.00 29.00 16.00 26.00 1800.00 51.00 31.00 

46 12.600 19.46 4.200 40.00 32.00 29.00 16.00 26.00 1800.00 51.00 32.00 

47 12.600 20.00 4.200 40.00 32.00 29.00 16.00 26.00 1800.00 51.00 32.00 

48 12.600 20.00 4.200 40.00 32.00 29.00 16.00 26.00 1800.00 51.00 32.00 

49 12.600 20.00 4.200 41.00 32.00 29.00 16.00 27.00 1800.00 51.00 32.00 

50 12.600 20.00 4.200 41.00 32.00 29.00 16.00 27.00 1800.00 51.00 32.00 

51 12.600 20.00 4.300 41.00 32.00 30.00 16.00 27.00 1800.00 51.00 32.00 

52 12.700 20.00 4.300 41.00 32.00 30.00 16.00 27.00 1800.00 51.00 32.00 

53 12.700 20.00 4.300 41.00 33.00 30.00 16.00 27.53 1800.00 51.00 33.00 

54 12.700 20.00 4.300 41.00 33.00 30.00 16.00 28.00 1800.00 51.00 33.00 

55 12.700 20.00 4.300 42.00 33.00 30.00 16.00 28.00 1800.00 51.00 33.00 

56 12.700 20.00 4.300 42.00 33.00 30.00 16.00 28.00 1800.00 51.00 33.00 

57 12.700 20.00 4.300 42.00 33.00 30.57 17.00 28.57 1800.00 51.00 33.00 

58 12.700 20.00 4.300 42.00 33.00 31.00 17.00 29.00 1800.00 51.00 33.00 

59 12.700 20.00 4.300 42.00 33.00 31.00 17.00 29.00 1800.00 51.00 33.00 

60 12.700 20.00 4.400 42.00 33.00 31.00 17.00 29.00 1800.00 51.00 33.00 

61 12.761 20.00 4.400 42.00 33.00 31.00 17.00 29.00 1800.00 52.00 33.00 

62 12.800 20.00 4.400 43.00 33.00 31.00 17.00 30.00 1800.00 52.00 33.00 

63 12.800 20.00 4.400 43.00 34.00 33.00 17.00 30.00 1800.00 52.00 34.00 

64 12.800 20.00 4.400 43.00 34.00 33.00 17.00 30.00 1800.00 52.00 34.00 

65 12.800 20.00 4.400 43.00 34.00 33.00 17.00 30.00 1800.00 52.00 34.00 

66 12.800 20.00 4.400 43.00 34.00 33.00 17.00 30.00 1800.00 52.00 34.00 

67 12.800 20.00 4.400 43.00 34.00 33.00 17.00 30.00 1800.00 52.00 34.00 

68 12.800 20.00 4.468 43.68 34.00 33.00 17.00 31.00 1800.00 52.00 34.00 

69 12.800 20.00 4.500 44.00 34.00 34.00 17.00 31.00 1800.00 52.00 34.00 
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 SP AG SB DB MT FLX AF AS ERN EXP1 RT 

N 
Valid 300 300 300 300 300 300 300 300 300 300 300 

Missing 0 0 0 0 0 0 0 0 0 0 0 
             

P
er

ce
n

ti
le

s 

70 12.800 20.00 4.500 44.00 34.00 34.00 17.00 31.00 1800.00 52.00 34.00 

71 12.800 20.00 4.500 44.00 34.00 34.00 17.00 31.00 1800.00 52.00 34.00 

72 12.800 20.00 4.500 44.00 34.00 34.00 17.00 32.00 1800.00 52.00 34.00 

73 12.900 20.00 4.500 44.00 34.00 34.00 17.00 32.00 1900.00 52.00 34.00 

74 12.900 20.00 4.500 44.00 34.00 35.00 17.00 32.00 1900.00 52.00 34.00 

75 12.900 20.00 4.600 45.00 34.00 35.00 17.00 32.00 1900.00 52.00 34.00 

76 12.900 20.00 4.600 45.00 34.00 35.00 17.00 33.00 1900.00 52.00 34.00 

77 12.900 20.00 4.600 45.00 34.00 35.00 17.00 33.00 1900.00 52.00 34.00 

78 12.900 20.00 4.600 45.00 34.00 35.00 17.00 33.00 1900.00 52.00 34.00 

79 12.900 20.00 4.600 45.00 34.00 35.00 17.00 33.00 1900.00 52.00 34.00 

80 12.900 20.00 4.700 45.00 34.00 36.00 17.00 33.00 1900.00 52.00 34.00 

81 12.900 20.00 4.700 45.00 34.00 36.00 17.00 34.00 1900.00 52.00 34.00 

82 12.900 20.00 4.700 46.00 35.00 36.00 17.00 34.00 1900.00 52.00 35.00 

83 12.900 20.00 4.700 46.00 35.00 36.00 18.00 34.00 1900.00 52.00 35.00 

84 12.900 20.00 4.700 46.00 35.00 36.00 18.00 34.00 1900.00 52.00 35.00 

85 12.900 20.00 4.700 46.00 35.00 36.85 18.00 35.00 1900.00 52.85 35.00 

86 12.900 20.00 4.700 46.00 35.00 37.00 18.00 35.00 1900.00 53.00 35.00 

87 12.900 20.00 4.700 46.00 35.00 37.00 18.00 35.00 1900.00 53.00 35.00 

88 12.900 20.00 4.800 46.00 35.00 37.00 18.00 35.00 1900.00 53.00 35.00 

89 12.900 20.00 4.800 46.00 35.00 37.00 18.00 36.00 1900.00 53.00 35.00 

90 12.900 20.00 4.800 47.00 35.00 37.00 18.00 36.00 1900.00 53.00 35.00 

91 13.000 20.00 4.800 47.00 35.00 37.91 18.00 36.00 2000.00 53.00 35.00 

92 13.000 20.00 4.800 47.00 35.00 38.00 18.00 36.00 2000.00 53.00 35.00 

93 13.000 20.00 4.800 47.00 35.00 38.00 18.00 36.00 2000.00 53.00 35.00 

94 13.000 20.00 4.900 47.00 35.00 38.00 18.94 37.00 2000.00 53.00 35.00 

95 13.000 20.00 4.900 47.00 35.00 38.00 19.00 37.00 2000.00 53.00 35.00 

96 13.000 20.00 4.900 47.00 35.00 38.00 19.00 37.00 2000.00 53.00 35.00 

97 13.000 20.00 4.900 47.97 35.00 39.00 19.00 37.00 2000.00 53.00 35.00 

98 13.200 20.00 4.900 48.00 35.00 39.00 19.00 38.00 2000.00 53.00 35.00 

99 13.200 20.00 4.900 48.00 35.00 39.00 19.00 38.00 2000.00 53.00 35.00 

a. Age = Under-17, Gender = Girls 

SP – Speed, AG – Agility, SB - Static balance, DB - Dynamic balance, MT - Movement time,  
FLX – Flexibility, AF - Ankle flexibility, AS - Abdominal strength, ERN – Endurance,  
EXP1 - Explosive power 1, RT - Reaction time 
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4.7 Discussion of Findings 

 Significant differences were found among different age groups, different 

school groups  and gender groups on almost all of the thirteen selected Physical fitness 

variables. Prominent factors were extracted after Principal component analysis among 

the different age and gender groups irrespective of the type of school.  Prominent 

items having loadings greater than 0.80 were identified after Principal component 

analysis among the different age and gender groups irrespective of the type of school 

and were    used for the construction of norms.  

 Evidences indicate that fitness levels during childhood are declining 

worldwide. Besides, overwhelming evidences do demonstrate that higher or improved 

fitness, including measures of body composition, cardio-respiratory function and 

musculo-skeletal fitness is associated with improved health in children and youth. 

This might be due to the fact that, gender and age related differences reflect complex 

and inter connected effects of genetics, anatomy, physiology, behaviour, social and 

physical environments. 

 The global temporal trend data demonstrate a worldwide decrease in paediatric 

aerobic fitness, that cannot be explained solely by lack of physical activity along with 

fatter and weaker body structure than earlier as has been demonstrated by significant 

deterioration, particularly in muscular strength and flexibility, besides, an increase in 

skinfold thickness. Researchers   predict that, a population having a declining trend in 

fitness, may result in accelerated non-communicable disease development, increased 

health care costs and   loss of future productivity. 

 Another factor which might have been the root cause of significant difference 

in various dimensions of Physical fitness in relation to posture  might be due to the 

fact  that,  the actual chronological age range of children and adolescents within each 

stage of sexual maturation is  for a given skeletal age and is quite wide spread. Further, 

some classification of children and adolescents in relation to their biological 

development might have occurred. Further, another reason might be that, the muscular 
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fitness development might have taken place mainly during early or middle adolescent 

period and might not have been much in later adolescence. 

 Promotion of Physical fitness during childhood and adolescence and the 

understanding of different aspects of Physical fitness state the need for better  and apt 

Physical Education programmes at school level. Another factor which might have 

resulted in these findings of significant differences in much of  the dimensions of 

Physical fitness in relation to posture among the selected groups might be  due to the 

fact that, with repeated activity, the subjects are inclined to underreport physical 

activity. The effect has been found to be more apparent in the  weekend days during 

which no structured activities takes place, which can be recalled by the children, 

which might have been included in their daily schedule. 

 Quality Physical Education programmes have shown that, it constitutes much 

to student’s regular participation in physical activity and is seen to increase student 

participation in moderate to vigorous physical activity.  Besides, dedicated and 

qualified Physical Education teachers not only teach Physical Education classes, but 

also might have served as physical activity leaders in their schools and might have 

promoted physical activity both within and beyond the regular school days and hours.  

 The testing procedures need to be taught to students, so as for them to evaluate 

their fitness in relation to posture, which will allow the students to determine their 

individual status while interpreting those collective fitness results,  it is important to 

understand the results which do indicates significant differences in means among age, 

gender and school specific groups on various selected fitness profiles. These 

differences reflect the amount of fitness children need, so as to avoid specific health 

risks. The means of various dimensions of Physical fitness vary by age, gender and 

school types, because boys and girls do follow different trajectories with regard to 

growth    and development (as well as susceptibility to potential health risks).  The 

differences in means, however make it challenging to interpret results because 

absolute fitness levels may not corresponds directly with attainment of fitness 

standards.  For example, boys are  found to have higher fitness levels than girls at all 

ages.  
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 No association was found among different Postural deformities and various 

groups duly formulated for this study such as age, gender and type of school, and at 

the same time association was  found between Lordosis and Round shoulder to 

different type of schools irrespective of age and gender.  

 Posture being an index of health and for good general health all habits should 

be checked with all possible steps taken to correct faulty influences. Thereafter only 

posture training and posture exercises should be given to achieve the best result, since 

the school curriculum do not have such programs, there will be any chances of 

occurrence of Postural deformities among school children. Postural divergences will 

inhibit or prevent a child from participating successfully in motor activities and  has 

often been said that balanced posture enables one to have graceful and efficient 

movement.  

 Posture do have relation with mental and physical health  and is often 

considered as an index of personality. In order to have good health correct posture 

should be taught early as one of the essentials of health. Good posture is always 

considered as an expression of intelligence,  character, index of physical efficiency, 

attitude of readiness, self confidence and assurance which certainly gives better 

appearance, better advantage and expression of attentiveness.  

 Posture as a position which have  multisegmented organism of the human body 

and any emotional reactions of an overly sensitive natured individual turn to abnormal 

posture. Hence, for good posture, good coordination is needed to avoid tension in 

muscle groups.  An individual’s habitual posture reflects the general health and state 

of mind and a happy person tends to be erect and extended while an ill or depressed 

person tends to slump and lanky.  

 Proper training of body is a must so as for the  best possible state of health. 

Self-consciousness, fatigue and other psychological states do reflect on  posture. Apart 

from that, Postural  defects and environmental factors leaves bad effect on posture, 

which result in fatigue, infection, discouragement and physical defects.  Bad posture 

with its poor mechanics is always accompanied by lack of muscle tone, fatigue and 

lessened available mechanical energy. Bad posture causes a cramped position of the 
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heart, lungs and abdominal organs. Circulation of the blood will be impeded and the 

organs farthest from heart fail to receive adequate oxygen. Apart from that, undue 

stretching of some muscle is bad posture and causes muscles and nerve fatigue.  

 The findings of this study are in consensus with the findings of Kumar (2018), 

Ramalingam et. al. (2017), Batistao et.al. (2016), Verma et.al. (2016), Said et.al., 

(2015), Quka et.al. (2015), Babanj et.al. (2012), Eivazi and Alilou (2012) and Griegel 

(1992).  

4.8 Discussion of Hypotheses 

1. Significant mean differences were found among boys and  girls irrespective of 

age and type of school  on  Speed, Agility, Static balance, Dynamic balance, 

Movement time, Flexibility, Ankle flexibility, Abdominal strength, 

Endurance, Explosive power 1, Explosive power 2 and Reaction time. At the 

same time, no significant mean difference was found on Coordination among 

boys and girls. Thus, hypothesis no. one is partially rejected.   

2. Significant mean differences and at the same time no significant mean 

difference were found on the selected thirteen Physical fitness variables 

among the four selected Age groups such as Under 14 years, Under 15 years, 

Under 16 years and Under 17 years irrespective of the type of School and 

Gender. Hence, the hypothesis no. two thus formulated is partially rejected. 

3. Cross sectional analysis shows significant mean differences and at the same 

time no significant mean difference were found on the selected thirteen 

Physical fitness variables among the three type of schools such as 

Government, Aided and Private irrespective of the Age and Gender. Hence,  

the hypothesis no. three thus formulated is partially rejected. 

4. No association was found between the selected eight Postural deformities such 

as Scoliosis, Kyphosis, Lordosis, Round shoulder, Bow leg, Knock knees, 

Claw foot and Flat foot  and the four age groups such as Under 14 years, Under 
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15 years, Under 16 years and Under 17 years irrespective of the Gender and 

type of school and hence hypothesis no. four is accepted.   

5. No association was found between the selected eight Postural deformities such 

as Scoliosis, Kyphosis, Lordosis, Round shoulder, Bow leg, Knock Knees, 

Claw foot and Flat foot  to boys and girls  irrespective of the Age and type of 

school and hence hypothesis no. five  is accepted.   

6. No association was found between six of the selected eight Postural 

deformities such as Scoliosis, Kyphosis, Bow leg, Knock Knees, Claw foot 

and Flat foot  and types of school  irrespective of the Age and Gender and 

hence hypothesis no. six  is partially accepted.   

7. Association was found between two of the selected eight Postural deformities 

such as Lordosis and Round shoulder and the three types of school such as 

Government, Aided and Private irrespective of the Age and Gender and hence 

hypothesis no. six  is partially rejected.     

8. Prominent factors related to selected Physical fitness variables were extracted 

after principal component  analysis from among Under 14 year boys 

irrespective of the type of School and hence hypothesis no seven is rejected. 

9. Prominent factors related to selected Physical fitness variables were extracted 

after principal component  analysis from among Under 14 year girls 

irrespective of the type of School and hence hypothesis no eight is rejected. 

10. Prominent factors related to selected Physical fitness variables were extracted 

after principal component  analysis from among Under 15 year boys 

irrespective of the type of School and hence hypothesis no nine is rejected. 

11. Prominent factors related to selected Physical fitness variables were extracted 

after principal component  analysis from among Under 15 year girls 

irrespective of the type of School and hence hypothesis no ten is rejected. 
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12. Prominent factors related to selected Physical fitness variables were extracted 

after principal component  analysis from among Under 16 year boys 

irrespective of the type of School and hence hypothesis no eleven is rejected. 

13. Prominent factors related to selected Physical fitness variables were extracted 

after principal component  analysis from among Under 16 year girls 

irrespective of the type of School and hence hypothesis no twelve is rejected. 

14. Prominent factors related to selected Physical fitness variables were extracted 

after principal component  analysis from among Under 17 year boys 

irrespective of the type of School and hence hypothesis no thirteen eleven is 

rejected. 

15. Prominent factors related to selected Physical fitness variables were extracted 

after principal component  analysis from among Under 17 year girls 

irrespective of the type of School and hence hypothesis no fourteen is rejected. 

16. Prominent factors related to selected Physical fitness variables were extracted 

after principal component  analysis from among boys irrespective of Age and 

type of School and hence hypothesis no fifteen is rejected. 

17. Prominent factors related to selected Physical fitness variables were extracted 

after principal component  analysis from among girls irrespective of Age and  

type of School and hence hypothesis no sixteen is rejected. 

18. Prominent items were extracted with loadings greater than or equal to 0.80 

of varimax solution, so as to construct norms on Physical fitness for Under 14 

year boys, irrespective of the type of School and hence hypothesis no. 

seventeen is rejected. 

19. Prominent items were extracted with loadings greater than or equal to 0.80 

of varimax solution, so as to construct norms on Physical fitness for Under 14 

year girls, irrespective of the type of School and hence hypothesis no. eighteen 

is rejected..  
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20. Prominent items were extracted with loadings greater than or equal to 0.80 

of varimax solution, so as to construct norms on Physical fitness for Under 15 

year boys, irrespective of the type of School and hence hypothesis no. nineteen 

is rejected. 

21. Prominent items were extracted with loadings greater than or equal to 0.80 

of varimax solution, so as to construct norms on Physical fitness for Under 15 

year girls, irrespective of the type of School and hence hypothesis no. twenty 

is rejected..  

22. Prominent items were extracted with loadings greater than or equal to 0.80 

of varimax solution, so as to construct norms on Physical fitness for Under 16 

year boys, irrespective of the type of School and hence hypothesis no. Twenty 

one is rejected. 

23. Prominent items were extracted with loadings greater than or equal to 0.80 

of varimax solution, so as to construct norms on Physical fitness for Under 16 

year girls, irrespective of the type of School and hence hypothesis no. twenty 

two is rejected. 

24. Prominent items were extracted with loadings greater than or equal to 0.80 

of varimax solution, so as to construct norms on Physical fitness for Under 16 

year boys, irrespective of the type of School and hence hypothesis no. Twenty 

one is rejected. 

25. Prominent items were extracted with loadings greater than or equal to 0.80 

of varimax solution, so as to construct norms on Physical fitness for Under 16 

year girls, irrespective of the type of School and hence hypothesis no. twenty 

two is rejected. 

26. Prominent items were extracted with loadings greater than or equal to 0.80 

of varimax solution, so as to construct norms on Physical fitness for Under 17 
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year boys, irrespective of the type of School and hence hypothesis no. Twenty 

three is rejected. 

27. Prominent items were extracted with loadings greater than or equal to 0.80 

of varimax solution, so as to construct norms on Physical fitness for Under 17 

year girls, irrespective of the type of School and hence hypothesis no. twenty 

four is rejected. 
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5.1 Summary 

 The purpose of study was to analyze selected Physical fitness variables in 

relation to Postural deformities of boys and girls of high schools and higher secondary 

schools of Nilgiri district. The sub problem of the study was to construct norms on 

selected Physical fitness variables for boys and girls of high schools and higher 

secondary schools of Nilgiri district.  

 The subjects were 1200 boys and 1200 girls of High schools and Higher 

secondary schools of Government, Aided and Private schools of Nilgiri district. For 

this study the subjects were categorized as boys and girls Under 14 years, Under 15 

years, Under 16 years and Under 17 years.  The details of subjects selected for the 

study were six hundred boys and six hundred girls from twelve Government schools, 

four hundred boys and four  hundred girls from eight Aided schools  and two hundred 

boys and two hundred girls from five Private  schools, thereby making the total to 

2400 subjects.   The split up of the number of subjects  gender wise and age wise  are 

as follows :- 

  

  

Boys 

U
nder 14 Y

ears (300 
N

os.) 

U
nder 15 Y

ears (300 
N

os.) 

U
nder 16 Y

ears (300 
N

os.) 

U
nder 17 Y

ears (300 
N

os.) 

Total 1200 Nos. 

Total 2400 Nos. 

Girls 

U
nder 14 Y

ears (300 
N

os.) 

U
nder 15 Y

ears (300 
N

os.) 

U
nder 16 Y

ears (300 
N

os.) 

U
nder 17 Y

ears (300 
N

os.) 

Total 1200 Nos. 
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 The selected Postural deformities, the tests used and its criterion measures 

used in this study are as detailed below :- 

Sl. 
No. 

Variables Test 
Criterion  
Measures 

1. Scoliosis New York state posture test Degree 

2. Kyphosis New York state posture test Degree 

3. Lordosis New York state posture test Degree 

4. Round shoulder New York state posture test Degree 

5. Bow leg New York state posture test Degree 

6. Knock knees New York state posture test Degree 

7. Claw foot Foot print test Degree 

8. Flat foot Foot print test Degree 

  

  The selected Physical fitness variables, the tests used and its criterion 

measures are as follows :- 

Sl. 
No. 

Variable Test 
Criterion 
Measures  

1. Speed 50 mts. Dash (Flying start) 
1/100th  of a 
second 

2. Agility 4x10 mts. Shuttle run 
1/100th of a 
second 

3. Static balance  Stork stand test 
1/100th of a 
second  

4. Dynamic balance Johnson’s modified bass test Numbers  

5. Movement time 
Nelson’s hand and arm 
reaction test 

1/100th of a 
second. 

6. 
Flexibility (Trunk & 
Back) 

Sit and Reach Test 
Centimeters. 

7. Angle flexibility Goniometer Degrees 

8. Abdominal strength Sit-ups in one minute Numbers 

9. Coordination 8 figure Duck test 
1/100th of a 
second 

10. Endurance Cooper's 8-minute run Meters 

11. Explosive power I Vertical jump test Centimeters 

12. Explosive power II Standing broad jump Centimeters 

13. Reaction time Nelson’s hand reaction test 
1/100th of a 
second. 
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 Various descriptive profiles like mean, median, mode, standard deviation, 

variance, skewness, kurtosis, standard error of skewness, standard error of kurtosis, 

range, minimum score, maximum score, 25th percentile, 50th percentile and 75th 

percentile of boys and girls of the four age groups such  as Under 14 year boys, Under 

14 year girls, Under 15 year boys, Under 15 year girls, Under 16 year boys, Under 16 

year girls, Under 17 year boys and Under 17 year girls was  statistically analysed 

separately on  the selected thirteen Physical fitness variables such as Speed, Agility, 

Static balance, Dynamic balance, Movement time, Flexibility, Ankle flexibility, 

Abdominal strength, Coordination, Endurance, Explosive Power 1, Explosive power 

2 and Reaction time. 

 Data collected from the various groups were statistically examined for 

significant difference in means by applying two way analysis of variance (two way 

ANOVA) to compare all the thirteen different selected Physical fitness namely Speed, 

Agility, Static balance, Dynamic balance, Movement time, Flexibility, Ankle 

flexibility, Abdominal strength, Coordination, Endurance, Explosive Power 1, 

Explosive power 2 and Reaction time across the four age groups and the three types 

of school. 

 Later the Tukey HSD post-hoc test was  done on those variables in which F-

ratio's will be  significant, inorder to verify whether the difference really exist or not 

for which the level of significance was set at 0.05. 

 T-ratio was used  to compare all the thirteen different selected physical fitness 

namely Speed, Agility, Static balance, Dynamic balance, Movement time, Flexibility, 

Ankle flexibility, Abdominal strength, Coordination, Endurance, Explosive Power 1, 

Explosive power 2 and Reaction time across gender. 

 Chi square were done to find out the association of Postural deformities to  

different selected groups such as Under 14 year boys, Under 14 year girls, Under 15 

year boys, Under 15 year girls, Under 16 year boys, Under 16 year girls, Under 17 

year boys and Under 17 year girls. 
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 Factor analysis (principal component analysis) were done to find out 

prominent factors comprising of anyone or all of the selected Physical fitness 

variables among selected eight groups such as Under 14 year boys, Under 14 year 

girls, Under 15 year boys, Under 15 year girls, Under 16 year boys, Under 16 year 

girls, Under 17 year boys and Under 17 year girls separately. The unloaded factors 

obtained were then rotated by varimax method to find the final solution.  

 Percentile norms were constructed on those prominent Physical fitness 

variables extracted after Factor analysis ( only on those items with loading greater 

than or equal to 0.80 of varimax solution ) for eight different groups such as Under 

14 year boys, Under 14 year girls, Under 15 year boys, Under 15 year girls, Under 16 

year boys, Under 16 year girls, Under 17 year boys and Under 17 year girls.  

 The level of significance was set at 0.05. 

5.2 Conclusions 

1. Boys are having better Speed, Agility, Static balance, Dynamic balance, 

Movement time, Flexibility, Abdominal strength, Endurance, Explosive 

power 1, Explosive power 2 and Reaction time than girls irrespective of the 

age and type of school.   

2. Girls are having better Ankle flexibility than boys irrespective of the age and 

type of school.   

3. No difference was found among boys and girls on Coordination irrespective 

of the age and type of school.   

4. Significant difference were found among Under 14 years and Under 15 years 

on ten Physical fitness variables such as Speed, Agility, Static balance, 

Movement time, Flexibility, Abdominal strength, Coordination, Explosive 

power 1, Explosive power 2 and Reaction time irrespective of gender and type 

of school.  
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5. No difference were found among Under 14 years and Under 15 years on three 

Physical fitness variables such as Dynamic balance,  Ankle flexibility and 

Endurance  irrespective of gender and type of school.  

6. Significant difference were found among Under 14 years and Under 16 years 

on eleven Physical fitness variables such as Speed, Agility, Static balance, 

Dynamic balance, Movement time, Flexibility, Ankle flexibility, Abdominal 

strength, Explosive power 1, Explosive power 2 and Reaction time 

irrespective of gender and type of school.  

7. No difference were found among Under 14 years and Under 16 years on two 

Physical fitness variables such as Coordination and Endurance irrespective of 

gender and type of school.  

8. Significant difference were found among Under 14 years and Under 17 years 

on twelve Physical fitness variables such as Speed, Agility, Static balance, 

Dynamic balance, Movement time, Flexibility, Ankle flexibility, Abdominal 

strength, Endurance, Explosive power 1, Explosive power 2 and Reaction time 

irrespective of gender and type of school.  

9. No difference was found among Under 14 years and Under 17 years on 

Coordination irrespective of gender and type of school.  

10. Significant  difference were found among Under 15 years and Under 16 years 

on eleven Physical fitness variables such as Speed, Agility, Static balance, 

Dynamic balance, Movement time, Flexibility, Ankle flexibility, 

Coordination, Explosive power 1, Explosive power 2 and Reaction time 

irrespective of gender and type of school.  

11. No difference were found among Under 15 years and Under 16 years on  two 

Physical fitness variables such as Abdominal strength and Endurance 

irrespective of gender and type of school.  

12. Significant difference were found among Under 15 years and Under 17 years 

on thirteen Physical fitness variables such as Speed, Agility, Static balance, 

Dynamic balance, Movement time, Flexibility, Ankle flexibility,  Abdominal 
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strength, Coordination, Endurance, Explosive power 1, Explosive power 2 and 

Reaction time irrespective of gender and type of school.  

13. Significant difference were found among Under 16 years and Under 17 years 

on twelve Physical fitness variables such as Speed, Agility, Static balance, 

Dynamic balance, Movement time, Flexibility, Abdominal strength, 

Coordination, Endurance, Explosive power 1, Explosive power 2 and Reaction 

time irrespective of gender and type of school.  

14. No difference was found among Under 16 years and Under 17 years on Ankle 

Flexibility irrespective of gender and type of school.  

15. Under 17 years were found to have the better Speed, Agility, Static balance, 

Dynamic balance, Movement time, Flexibility, Ankle flexibility, Abdominal 

strength, Coordination, Explosive power 1, Explosive power 2 and Reaction 

time than Under 15 years, Under 16 years and Under 17 years irrespective of 

gender and type of school.  

16. Under 14 years were found to have the lowest  on eleven Physical fitness 

variables such as Speed, Agility, Static balance, Dynamic balance,  Movement 

time, Flexibility, Ankle flexibility, Abdominal strength, Endurance, Explosive 

power 2 and Reaction time than Under 15 years,  Under 16 years and Under 

17 years irrespective of gender and type of school.  

17. Under 15 years were found to have the lowest on two Physical fitness variables 

such as Coordination, and Explosive power 1 than Under 14 years,  Under 16 

years and Under 17 years irrespective of gender and type of school.  

18. Significant difference were found among children of Aided schools and 

Government schools on ten Physical fitness variables such as Speed, Static 

balance, Dynamic balance, Movement time, Flexibility, Abdominal strength, 

Coordination, Explosive power 1, Explosive power 2 and Reaction time 

irrespective of age and gender.  
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19. No difference were found among children of Aided schools and Government 

schools on three Physical fitness variables such as Agility, Ankle flexibility, 

and Endurance irrespective of age and gender.  

20. Significant difference were found among children of Aided schools and 

Private schools on ten Physical fitness variables such as Static balance, 

Dynamic balance, Movement time, Flexibility, Ankle flexibility, Abdominal 

strength, Coordination, Explosive power 1, Explosive power 2 and Reaction 

time irrespective of age and gender.  

21. No difference were found among children of Aided schools and Private 

schools on three Physical fitness variables such as Speed, Agility and 

Endurance irrespective of age and gender.  

22. Significant difference were found among children of Government schools and 

Private schools on ten Physical fitness variables such as Static balance, 

Dynamic balance, Movement time, Flexibility, Ankle flexibility, Abdominal 

strength, Coordination, Explosive power 1, Explosive power 2 and Reaction 

time irrespective of age and gender.  

23. No difference were found among children of Government schools and Private 

schools on three Physical fitness variables such as Speed, Agility and 

Endurance irrespective of age and gender.  

24. Children of Aided schools were found to have the lowest on eight Physical 

fitness variables such as Speed, Static balance, Dynamic balance, Movement 

time, Flexibility, Ankle flexibility, Abdominal strength and Reaction time than 

children of Government schools and Private schools irrespective of age and 

gender.  

25. Children of Government schools were found to have the lowest on three 

Physical fitness variables such as Coordination, Explosive power 1 and 

Explosive power 2 than children of Aided schools and Private schools 

irrespective of age and gender.  
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26. No difference were  found among children of Government, Aided and Private 

schools on two Physical fitness variables such as Agility,  and Endurance 

irrespective of age and gender.  

27. No association was found between the selected eight Postural deformities such 

as Scoliosis, Kyphosis, Lordosis, Round shoulder, Bow leg, Knock Knees, 

Claw foot and Flat foot  and the four age groups such as Under 14 years, Under 

15 years, Under 16 years and Under 17 years irrespective of the Gender and 

type of school.   

28. No association was found between the selected eight Postural deformities such 

as Scoliosis, Kyphosis, Lordosis, Round shoulder, Bow leg, Knock Knees, 

Claw foot and Flat foot  and gender  such as Boys and girls irrespective of the 

Age and type of school.   

29. No association was found between six of the selected eight Postural 

deformities such as Scoliosis, Kyphosis, Bow leg, Knock Knees, Claw foot 

and Flat foot  and the three types of school  such as Government, Aided and 

Private irrespective of the Age and Gender.   

30. Association was found between two of the selected eight Postural deformities 

such as Lordosis and Round shoulder and the three types of school such as 

Government, Aided and Private irrespective of the Age and Gender.   

31. The Abstro-Flexibility factor characterized by seven Physical fitness variables 

namely Dynamic balance, Flexibility, Ankle flexibility, Abdominal strength, 

Coordination, Explosive power 1 and Explosive power 2 was found as the first 

most  prominent factor accounting for 45.043% of the total common variance 

accounted by all the two factors among Under 14 year boys. 

32. The Reaction time factor characterized by six Physical fitness variables 

namely Speed, Agility, Static balance, Movement time, Endurance and 

Reaction time was found as the second most  prominent factor accounting for 

36.899% of the total common variance accounted by all the two factors among 

Under 14 year boys. 
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33. The Balanco-Power  factor characterized by eleven Physical fitness variables 

namely Agility, Static balance, Dynamic balance, Movement time, Flexibility, 

Ankle flexibility, Abdominal strength, Endurance,  Explosive power 1,  

Explosive power 2 and Reaction time.  was found as the first most  prominent 

factor accounting for 66.274% of the total common variance accounted by all 

the three factors among Under 14 year girls. 

34. The Coordination factor characterized by a single  Physical fitness variable 

namely Coordination was found as the second most  prominent factor 

accounting for 11.63% of the total common variance accounted by all the three 

factors among Under 14 year girls. 

35. The Speed factor characterized by a single  Physical fitness variable namely 

Speed was found as the third most  prominent factor accounting for 8.862% of 

the total common variance accounted by all the three factors among Under 14 

year girls. 

36. The Agile factor characterized by nine Physical fitness variables namely 

Speed, Agility, Static balance, Movement time, Flexibility, Ankle flexibility, 

Abdominal strength, Explosive power 1,  and Reaction time was found as the 

first most  prominent factor accounting for 50.01% of the total common 

variance accounted by all the two factors among Under 15 year boys.  

37. The Endurance factor characterized by four Physical fitness variables namely 

Movement time, Coordination, Endurance and Explosive power 2. was found 

as the second most  prominent factor accounting for 33.637% of the total 

common variance accounted by all the two factors among Under 15 year boys. 

38. The Movement-Abstro factor characterized by eleven Physical fitness 

variables namely Speed, Agility, Dynamic balance, Movement time, 

Flexibility, Ankle flexibility, Abdominal strength, Coordination, Endurance, 

Explosive power 1 and Reaction time was found as the first most  prominent 

factor accounting for 66.274% of the total common variance accounted by all 

the two factors among Under 15 year girls.  
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39. The Static balance factor was characterized by a single variable Static balance 

which was found as the second most  prominent factor accounting for 11.634% 

of the total common variance accounted by all the two factors among Under 

15 year girls. 

40. The Dynamic-Abstro factor characterized by eleven Physical fitness variables 

namely Agility, Static balance, Dynamic balance, Movement time, Flexibility, 

Ankle flexibility, Abdominal strength, Coordination, Endurance,  Explosive 

power 2  and Reaction time was found as the first most  prominent factor 

accounting for 66.040% of the total common variance accounted by all the 

two factors among Under 16 year boys.  

41. The Speedo-Power  factor characterized by two Physical fitness variables 

namely Speed and Explosive power 1 was found as the second most  

prominent factor accounting for 19.981% of the total common variance 

accounted by all the two factors among Under 16 year boys. 

42. The Abstro factor characterized by eleven Physical fitness variables namely 

Speed, Agility, Static balance, Dynamic balance, Movement time, Flexibility, 

Ankle flexibility, Abdominal strength, Endurance,  Explosive power 1  and 

Reaction time was found as the first most  prominent factor accounting for 

65.611% of the total common variance accounted by all the two factors among 

Under 16 year girls.  

43. The Coordination-Power factor characterized by two Physical fitness variables 

namely Coordination and Explosive power 2 was found as the second most  

prominent factor accounting for 25.888% of the total common variance 

accounted by all the two factors among Under 16 year girls. 

44. The Abstro 17B factor characterized by ten Physical fitness variables namely 

Speed, Agility, Dynamic balance, Movement time, Flexibility, Ankle 

flexibility, Abdominal strength, Explosive power 1,  Explosive power 2 and 

Reaction time  was found as the first most  prominent factor accounting for 

70.400% of the total common variance accounted by all the three factors 

among Under 17 year boys. 
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45. The Static balance 17B factor characterized by two Physical fitness variable 

namely Static balance and Coordination were found as the second most  

prominent factor accounting for 11.477% of the total common variance 

accounted by all the three factors among Under 17 year boys. 

46. The Endurance 17B factor characterized by a single  Physical fitness variable 

namely Endurance was found as the third most  prominent factor accounting 

for 8.883% of the total common variance accounted by all the three factors 

among Under 17 year boys.  

47. The Abstro 17G factor characterized by twelve Physical fitness variables 

namely Speed, Agility, Static balance, Dynamic balance, Movement time, 

Flexibility, Ankle flexibility, Abdominal strength, Endurance,  Explosive 

power 1, Explosive power 2 and Reaction time was found as the first most  

prominent factor accounting for 77.689% of the total common variance 

accounted by all the two factors among Under 17 year girls. 

48. The Coordination 17G factor characterized by a single  Physical fitness 

variable namely Coordination was found as the second most  prominent factor 

accounting for 11.573% of the total common variance accounted by all the 

two factors among Under 17 year girls. 

49. The Abstro boys factor characterized by seven Physical fitness variables 

namely Static balance, Dynamic balance, Movement time, Flexibility, Ankle 

flexibility, Abdominal strength and Reaction time was found as the first most  

prominent factor accounting for 58.816% of the total common variance 

accounted by all the three factors among  Boys irrespective of Age and type 

of school. 

50. The Power boys factor characterized by four Physical fitness variable namely 

Speed, Agility, Static balance, Endurance  and Explosive power 2 were found 

as the second most  prominent factor accounting for 12.959% of the total 

common variance accounted by all the three factors among Boys irrespective 

of Age and type of school. 
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51. The Explosive power factor characterized by two Physical fitness variables 

namely Coordination and Explosive power 1 were found as the third most  

prominent factor accounting for 10.585% of the total common variance 

accounted by all the three factors among Boys irrespective of Age and type of 

school. 

52. The Flexibility factor characterized by six Physical fitness variables namely 

Dynamic balance, Movement time, Flexibility, Ankle flexibility, Abdominal 

strength and Reaction time was found as the first most  prominent factor 

accounting for 41.702% of the total common variance accounted by all the 

three factors among  Girls irrespective of Age and type of school. 

53. The G-Agile factor characterized by three Physical fitness variable namely 

Agility, Static balance and Explosive power 2  were found as the second most  

prominent factor accounting for 17.967%  of the total common variance 

accounted by all the three factors among Girls irrespective of Age and type of 

school. 

54. The G-Coordination factor characterized by three Physical fitness variables 

namely Coordination, Endurance and Explosive power 1 were found as the 

third most  prominent factor accounting for 14.046% of the total common 

variance accounted by all the three factors among Girls irrespective of Age 

and type of school.  

55. Dynamic balance, Flexibility, Ankle flexibility, Abdominal strength, 

Coordination and Explosive Power 1 were the five identified prominent items 

on which Physical fitness percentile norms were constructed for the Under 14 

year boys irrespective of the type of school. 

56. Dynamic balance, Movement time, Flexibility, Ankle flexibility, Abdominal 

strength, Explosive Power 1, Explosive power 2 and Reaction time were the 

eight identified prominent items on which Physical fitness percentile norms 

were constructed for the Under 14 year girls irrespective of the type of school. 
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57. Speed, Agility, Static Balance and Explosive power 1 were the four identified 

prominent items on which Physical fitness percentile norms were constructed 

for the Under 15 year boys irrespective of the type of school. 

58. Speed, Dynamic balance, Movement time, Flexibility, Ankle flexibility, 

Abdominal strength, Coordination, Endurance, Explosive Power 1 and 

Reaction time were the ten identified prominent items on which Physical 

fitness percentile norms were constructed for the Under 15 year girls 

irrespective of the type of school. 

59. Static balance, Dynamic balance, Movement time, Flexibility, Ankle 

flexibility, Abdominal strength, Coordination, Endurance and Reaction time 

were the nine identified prominent items on which Physical fitness percentile 

norms were constructed for the Under 16 year boys irrespective of the type of 

school. 

60. Speed, Agility, Dynamic balance, Movement time, Flexibility, Ankle 

flexibility, Abdominal strength, Endurance, Explosive Power 1 and Reaction 

time were the ten identified prominent items on which Physical fitness 

percentile norms were constructed for the Under 16 year girls irrespective of 

the type of school. 

61. Speed, Agility, Dynamic balance, Movement time, Flexibility, Ankle 

flexibility, Abdominal strength,  Explosive Power 1, Explosive Power 2  and 

Reaction time were the ten identified prominent items on which Physical 

fitness percentile norms were constructed for the Under 17 year boys 

irrespective of the type of school. 

62. Speed, Agility, Static balance, Dynamic balance, Movement time, Flexibility, 

Ankle flexibility, Abdominal strength,  Endurance, Explosive Power 1 and 

Reaction time were the eleven identified prominent items on which Physical 

fitness percentile norms were constructed for the Under 17 year girls 

irrespective of the type of school.  
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6.1 Recommendations 

 On the basis of results of the study and conclusions drawn. The following 

recommendations are made:- 

1. Physical Education and physical fitness should be given more importance in 

school and that the students of all ages should be encouraged to take part in 

sports, games and physical activities from their school days onwards, 

respecting the principle of co- education. 

2. The department of sports, department of education and department of health 

should make sufficient Programme of awareness rating and information 

campaigning on the necessity of participating in sports, games and intelligent 

in physical activities among the pre-adolescent and adolescent school going 

children. 

3. Support for children participation in sports, games and physical activities at 

all ages, by providing sufficient safe infrastructure facilities and equipment. 

4. More studies may be conducted including the age groups which are not 

included in this study. 

5. Attempts should be made to educate all classes of students the importance of 

involvement in Physical Education and sports in life, so as to lead a healthy 

living devoid of Postural Deformities. 

6. More geographical areas may be included for further studies on Postural 

Deformities of school children, other than the district selected for this study. 
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7. Parents, teachers and the general public may be made aware of the ill effects 

of not making their wards involve in sports, games and physical activities, 

thereby reducing the risk of Postural Deformities. 
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