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Abstract: The purpose of the study was to find out the influence of squat exercises on flexibility and
core strength among school kho-kho players. To achieve the purpose of the study thirty school kho-kho players
were selected randomly as subjects from various schools in Tirunelveli District, Tamilnadu, India and their age
were ranged from 15 to 17 years. The school kho-kho players were assigned at random into two groups of each
fifteen (N=15). Group-I underwent squat exercises and Group-II acted as control group who did not attended
any special training other than their daily school schedule curriculum. The duration of the training period was
restricted to six week for three alternative days per week. The pre and post tests data were collected before and
after the training period. The dependent variables flexibility and core strength were tested by standardized test
items sit & reach and plank tests respectively. The collected data from the two groups prior to and after the
experimental treatments on selected variables flexibility and core strength were statistically analyzed by using
dependent‘t’ test and analysis of covariance (ANCOVA). In all the cases the level of confidence was fixed at
0.05 significant. The result of the study indicated that the experimental group had shown significantly
improved in flexibility and core strength among school kho-kho players due to the influence of squat exercises.
However the control group did not shown any significant improvement on selected variables such as flexibility
and core strength.
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1. Introduction

Squats are one of the best exercises for building lower body strength and sculpting hamstrings, abdominal and
quadriceps ™. It helps to improve pain-free mobility and flexibility by encouraging full extension and contraction
throughout the hips. Instrength trainingand fitness, the squat exercises that trains the muscles of
the thighs, hips and buttocks, quadriceps femoris, hamstrings, as well as strengthening the bones, ligaments and
insertion of the tendons throughout the lower body 12 B! & I squats are considered vital exercises for increasing the
strength and size of the muscles as well as developing core strength. The lower back, the upper back, the abdominals,
the trunk muscles, the costal muscles, the shoulders and arms are all essential to the exercise and thus are trained when
squatting with the proper form ©® % ®. Core strength is the foundation of the Pilates method of exercise. The core
muscles are the deep, internal muscles of the abdomen, back, and pelvic floor ™. The own body and apparatus squat
exercises are one of the three lifts in the strength sport of power lifting, together with dead lifts and bench press .

The Kho-Kho game is an Indian sport commonly played in schools and colleges in our country. The history of
kho-Kho, was known to be played since the earliest of times . Kho-Kho is a great sport of the participants™ physical
fitness, strength, speed, flexibility, core strength, stamina and dodging ability “%. In the ancient era, a version of the
Kho-Kho game was played on ‘raths™ or chariots in Maharashtra. This was known as Rathera. The Kho-Kho rules
were first framed in the early 1900's this study was motivation and control of the player fitness level improvement of
sports agility higher performances [ €12

2. Purpose of the Study

The purpose of this study was to find out the influence of squat exercises on flexibility and core strength
among school kho-kho players.

3. Methodology

The purpose of the study was to find out the influence of squat exercises on flexibility and core strength
among school kho-kho players. To achieve the purpose of the study thirty school kho-kho players were selected
randomly as subjects from various schools in Tirunelveli District, Tamilnadu, India and their age were ranged from 15
to 17 years. The selected subjects were assigned at random into two groups of fifteen (N=15) each. Group-I
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underwent squat exercises and Group—Il acted as control group who did not attended any special training other than
their regular daily school schedule curriculum. The duration of the training period was restricted to six week for three
alternative days per week. The pre and post tests data were collected before and after the training period. The
dependent variables flexibility and core strength were tested by standardized tests items sit & reach and plank tests
respectively.

3.1 Analysis of the Data

The influence of squats exercises on flexibility and core strength among school kho-kho players were
analyzed and presented below.

3.1.1 Flexibility

The mean value of t-test on flexibility (sit & reach test) of pre and posttests scores of squat exercises and
control groups have been analyzed and presented in table 1.

Tablel: The Mean Value of Pre and Post Tests Scores of Experimental and Control Groups on Flexibility (In
Centimeters)

Grou Pre Post Mean Obtained t-
P Mean Mean |difference ratio

Squat

Exercise | 22.18 29.41

Group 7.23 11.08*

3D | 207 1.78

%’”tm' 2209 | 2215

roup 0.06 1.07

3D | 127 1.24

*Significant at .05 level. (The table value required for 0.05 level of significance with df 14 is 2.14)

The table 1 show that the pre-test mean value of squat exercises and control groups are 22.18 and 22.09 respectively
and the posttest means are 29.41 and 22.15 respectively. The obtained dependent t-ratio values between the pre and
posttests means of squat exercises and control groups are 11.08 and 1.07 respectively. The table value required for
significant difference with df 1 and 14 at 0.05 level is 2.14. Since, the obtained‘t’ ratio value of squat exercises group
was greater than the table value, it is understood that squat exercises group had significantly improved on flexibility.
However, the control group had not improved significantly. The ‘obtained t’ value is less than the table value, as they
were not subjected to any specific training.

Analysis of covariance (ANCOVA) on flexibility of experimental and control groups have been analyzed and
presented in table 2.
Table 2: Analysis of Covariance (ANCOVA) on Flexibility of Experimental Group and Control Groups
*Significant at 0.05 level. (The table value required for significance at 0.05 levels with df 1 and 27 is 4.21)
*Adjusted Posttest Mean (APTM), Sum of Variance, Sum of Square (SS), Mean of Square (MS)

*APTM *SV *SS df | *MS | Fratio

EG CG B 61.21 1 (6121 13.39%

2896 |2235| W 123.39 | 27 | 457

Table 2 shows that the adjusted posttest mean value on flexibility of squat exercises and control groups are
28.96 and 22.35 respectively. The obtained f- ratio 13.39 for adjusted posttest mean is greater than the table value 4.21
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with df 1 and 27 required for significance at 0.05 level of confidence. The result of the study indicates that there was
significant difference exist between the adjusted posttest mean of squat exercises and control groups on flexibility.
The bar diagram shows the mean values of pre, post and adjusted post tests on flexibility of squat exercises

and control groups
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Fig. 1. pre, post and adjusted post tests mean values of squat exercises and control groups on flexibility (sit & reach

test in centimeters).

3.1.2 Core Strength

The mean value of t-test on core strength (Plank test) of pre and post tests scores of squat exercises and control

groups have been analysed and presented in table3.

Table 3: the pre and post tests scores of squat exercises and control groups on core strength (in seconds)

Grou Pre Post Mean Obtained t-
P Mean Mean |difference ratio

Squat

Exercise | 36.42 53.46

Group 17.04 17.33*

D | 298 2.76

%0””0' 36.01 | 36.25

roup 0.24 1.53

3D | 271 | 273

*Significant at .05 level. (The table value required for 0.05 level of significance with df 14 is 2.14)

The table 3 shows that the pre-test mean value of squat exercises and control groups are 36.42 and 36.01
respectively and the post test means are 53.46 and 36.25 respectively. The obtained dependent t-ratio values between
the pre and posttests means of squat exercises and control groups are 17.33 and 1.53 respectively. The table value
required for significant difference with df 1 and 14 at 0.05 level is 2.14. Since, the obtained‘t’ ratio value of squat
exercises group was greater than the table value, it is understood that squat exercises group had significantly improved
the core strength. However, the control group had not improved significantly. The ‘obtained t’ value is less than the
table value, as they were not subjected to any specific training.

Analysis of covariance (ANCOVA) on core strength of experimental and control groups have been analyzed
and presented in table 4.

Table 4: Analysis of Covariance (ANCOVA) on Core Strength Test of Experimental and Control Groups

*APTM *SV | *SS | df | *MS | Fratio
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EG CG B 6752 | 1 | 67.52
51.94*

54.62 | 36.29 w 351 | 27 | 130

* Significant at 0.05 level. (The table value required for significance at 0.05 levels with df 1 and 27 is 4.21)
*Adjusted Posttest Mean (APTM), Sum of Variance, Sum of Square (SS), Mean of Square (MS)
Table 4 shows that the adjusted posttest mean value on core strength of squat exercises and control groups are
54.62 and 36.29 respectively. The obtained f- ratio 51.94 for adjusted posttest mean is greater than the table value 4.21
with df 1 and 27 required for significance at 0.05 level of confidence. The result of the study indicates that there was
significant difference exist between the adjusted posttest mean of squat exercises and control groups on core strength.
The bar diagram shows the mean values of pre, post and adjusted post tests on core strength of squat
exercises and control groups

ore strength

W Core strength
Experimental

group

Core strength
Control group

Fig. 2; pre, post and adjusted post tests mean values of squat exercises and control groups on core strength (plank test
in seconds)

4 Discussions on Findings

The intent of this study was to investigate the squat exercises of school kho-kho players with respect to the
orientation on flexibility and core strength. The results of this study shown that kho-kho players were significantly
improved on flexibility and core strength due to the effect of squat exercises training when compare to the control
group. Willson, J.D., Ireland, M.L., & Davis, I. (2006), and Stickler, L., Finley, M., & Gulgin, H. (2015), studies
proved the same results for the improvement on core strength and Dallas, G., Kirialanis, P., & Mellos, V. (2014) and
Adams, K., O'shea, P., & O'shea, K. L. (1999) Studies also proved significant improvement on flexibility.
S.Arumugam (2014) conducted study on Pilates training and study proved improvement on flexibility and core
strength.

5 Conclusions
1. There was significant improvement on core strength due to the influence of squat exercises among school kho-kho
players.
2. There was significant improvement on flexibility due to the influence of squat exercises among school kho-kho
players.
3. However the control group had not shown any significant improvement on any of the selected variables.

465



Journal of educational and social research
Volume 111 Number 11 September 2017

Acknowledgement

I acknowledge sincere gratitude to my guide who support and guided in a proper way. | would like to place

my sincere thanks to the Department of physical Education; Manonmaniam Sundaranar University provided study
supportive materials. Also | express my sincere thanks to the volunteers of this study.

1)

2)

3)

4)
5)

6)

)

8)

9)

REFERENCES
L.R. Felicio, L.A. Dias, A.P. Silva, A.S. Oliveira, and D. Bevilaqua-Grossi, “Muscular activity of

patella and hip stabilizers of healthy subjects during squat exercises,” Brazilian Journal of
Physical Therapy, Vol. 15(3), pp. 206-211, 2011.

Rippetoe, Mark, “Starting Strength: Basic Barbell Training,” The Aasgaard Company.
p. 320. ISBN 0-9768054-2-1, 2007.

S.P. Brown, “Introduction to exercise science. Lippincott Wims & Wilkins,” pp. 280-1. ISBN 0-
683-30280-9, 2000.

Technical Rules Book, “International Power lifting Federation”. powerlifting-ipf.com, 2013.
Hanna, Wade, “Squat depth clarified. USA Power lifting Online Newsletter,”
Usapowerlifting.com, March 2002, Retrieved on 2013-08-05.

E. Kellis, F. Arambatsi, and C. Papadopoulos, "Effects of load and ground reaction forces and
lower limb kinematics during concentric squats," Journal of sports sciences. Vol. 23 (10): pp.

1045-55. 2005.

S.Arumugam, “Influence of Pilates Training on Flexibility and Core Strength among Kabaddi
Players,” Journal of Physical Education and Allied Health Sciences, Vol. 4 (1), PP.100-104,
November 2014.

H.M. Clarkson, and G.B. Gilewich, “Musculoskeletal Assessment: Joint Range of Motion And

Manual Muscle Strength. Baltimore,” MD: Williams and Wilkins, p. 374, 1999. ISBN 0683303848.

S. McRobert, “The Insider's Tell-All Hand book on Weight-Lifting Technique,” CS Publishing,
1999. ISBN 9963-616-03-8.

10) H. Hartmann, K. Wirth and M. Klusemann, "Analysis of the load on the knee joint and vertebral

column with changes in squatting depth and weight load," Sports Med. Vol. 43 (10): pp. 993-
1008, 2013.

11) Peter A. Hastie, “Student-Designed Games: Strategies for Promoting Creativity, Cooperation,

and Skill Development. Human Kinetics,” pp.52-54, July 2010.ISBN 978-0-7360-8590-8.
Retrieved 7 March 2012.

12) Suradkar, and Shobhana Ramdas, “A study of emotional intelligence and enthusiasm of state

and national level Kho-Kho players,” Shri Jagdishprasad Jhabarmal Tibarewala University, 2012,
hdl.handle.net

466


https://en.wikipedia.org/wiki/Special:BookSources/0-9768054-2-1
https://books.google.com/books?id=cThxFwYl3ZoC&pg=PA280
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/0-683-30280-9
https://en.wikipedia.org/wiki/Special:BookSources/0-683-30280-9
https://en.wikipedia.org/wiki/Squat_(exercise)#cite_ref-4
https://en.wikipedia.org/wiki/Squat_(exercise)#cite_ref-4
https://en.wikipedia.org/wiki/Squat_(exercise)#cite_ref-5
http://www.usapowerlifting.com/newsletter/06/novice/novice.html
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/0683303848
https://en.wikipedia.org/wiki/International_Standard_Book_Number

Journal of educational and social research
Volume 111 Number 11 September 2017

13)].D. Willson, M.L. Ireland, and I. Davis, “Core strength and lower extremity alignment during
single leg squats,” Medicine & Science in Sports & Exercise, Vol. 38(5), pp. 945-952, 2006.

14) L. Stickler, M. Finley, and H. Gulgin, “Relationship between hip and core strength and frontal
plane alignment during a single leg squat,” Physical Therapy in Sport, vol. 16(1), pp. 66-71,
2015.

15) G. Dallas, P. Kirialanis, and V. Mellos, “The acute effect of whole body vibration training on
flexibility and explosive strength of young gymnasts,” Biology of sport, vol. 31(3), p. 233, 2014.

16) K. Adams, P. O'shea, and K.L. O'shea, “Aging: It's Effects on Strength, Power, Flexibility, and
Bone Density,” Strength & Conditioning Journal, vol. 21(2), p-65, 1999

467



