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ABSTRACT: 

This study evaluated the effects of an 8-week structured gymnastic exercise program on selected motor fitness components of 
secondary school students in Jalgaon District, Maharashtra, India. Utilizing a randomized control group design, 60 male 
students (aged 12–14) were assigned equally into an Experimental Group (n=30) and a Control Group (n=30). The 
experimental group underwent a progressive floor gymnastics regimen for 45 minutes per session, three days weekly, while 
the control group engaged solely in unstructured play. Standardized tests measured agility (4×10m shuttle run), balance 
(Modified Bass stick), coordination (alternate hand wall toss), speed (50-yard sprint), and power (standing broad jump). 
Statistical analysis using t-tests (p < 0.05) revealed highly significant performance improvements and a narrowing of data 
dispersion within the experimental group. Conversely, the control group showed negligible variations. The study 
demonstrates that integrating basic gymnastics into school curricula effectively optimizes adolescent physical literacy. 
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INTRODUCTION 

Physical education serves as a fundamental pillar in the 
holistic development of school-aged children, fostering 
both physiological health and neuromuscular efficiency. In 
the modern era, rapid urbanization and sedentary 
lifestyles have significantly compromised the natural 
physical development of school students, leading to a 
noticeable decline in fundamental motor abilities. 
Gymnastics, often recognized as an foundation sport, 
presents a structurally diverse regimen of movements that 
demand precise muscular control, spatial orientation, and 
dynamic body management. Despite its globally 
recognized benefits, structured gymnastic programs are 
frequently absent from rural and semi-urban academic 
curricula within regional areas such as the Jalgaon District 
of Maharashtra. This study specifically targets secondary 
school students within Jalgaon District to systematically 
quantify the empirical changes brought about by a 
dedicated physical intervention. The regional academic 
setting of Jalgaon provides a unique demographic 
landscape where students primarily rely on standard, 
non-specialized playground activities for physical 
conditioning. By isolating selected motor fitness 
variables—specifically agility, balance, coordination, 
speed, and explosive power—this paper evaluates the 
efficacy of incorporating basic gymnastics into school 
physical education schedules. Evaluating these 
interventions provides crucial data for local educational  

 

boards and physical instructors looking to scientifically 
optimize youth fitness protocols. Consequently, this 
investigation addresses a critical gap by assessing how a 
highly localized student cohort adapts to an intense, 
short-term gymnastic regimen. Ultimately, this research 
highlights the vital role that structured gymnastics plays in 
enhancing the physical capabilities and overall physical 
literacy of youth.  

DEFINITIONS 

 Gymnastic Exercises: A systematic system of 
physical exercises involving performance of core 
movements including tumbling, balancing, 
flexibility maneuvers, and rhythmic sequences 
designed to enhance body control and strength.  

 Motor Fitness: The capability of an individual to 
perform efficiently in specific physical activities 
requiring complex neuromuscular coordination 
and precise movement execution. 

 Agility: The physiological capacity to rapidly, 
efficiently, and accurately alter the direction of the 
entire body in space under controlled conditions. 

 Dynamic Balance: The biological mechanism of 
maintaining musculoskeletal equilibrium and 
postural control while transferring the center of 
mass through movement. 
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 Coordination: The harmonious integration of 
sensory inputs and skeletal muscle groups to 
execute smooth, accurate, and highly controlled 
motor patterns. 

OBJECTIVE OF THE STUDY 

1. To measure and evaluate the baseline status of 
selected motor fitness components (agility, 
balance, coordination, speed, and power) among 
secondary school students in Jalgaon District.  

2. To design and implement a structured 8-week 
gymnastic training module tailored for school 
students using accessible local resources. 

3. To determine the statistical significance of 
changes in motor fitness parameters following the 
8-week gymnastic intervention compared to a 
control group. 

4. To provide data-driven recommendations for 
physical education teachers in Jalgaon regarding 
the incorporation of structured gymnastics in 
school timetables. 

HYPOTHESIS 

 Null Hypothesis (H0): There will be no significant 
difference in the post-test mean scores of selected 
motor fitness components (agility, balance, 
coordination, speed, and power) between the 
experimental group undergoing gymnastic 
exercises and the control group of school students 
in Jalgaon District. 

 Alternative Hypothesis (H1): The 8-week 
structured gymnastic exercise program will yield 
a statistically significant improvement (p < 0.05) 
in the post-test scores of agility, balance, 
coordination, speed, and power in the 
experimental group compared to the control 
group. 

METHODOLOGY 

This study utilized a true experimental research design 
using a Pre-Test, Post-Test Randomized Control Group 
Design. Participants were randomized evenly into two 
separate groups: Experimental Group (E_G, n = 30) and 
Control Group (C_G, n = 30). The Experimental Group 
underwent a highly regulated 8-week gymnastic training 
matrix administered during evening physical education 
blocks, whereas the Control Group engaged solely in their 
routine, unstructured school playground recreation 
without any exposure to gymnastics. 

POPULATION AND SAMPLING TECHNIQUE 

The target population defined for this research consisted 
of healthy male secondary school students aged between 
12 to 14 years, enrolled in private and municipal schools 
within the urban and semi-urban limits of Jalgaon District, 
Maharashtra. A Purposive Sampling Method was initially 
deployed to select two prominent schools possessing 
adequate indoor matting spaces. From an aggregate pool 
of 110 volunteer students meeting the inclusion criteria 

(no history of recent orthopedic injury, cardiopulmonary 
conditions, or formal athletic specialization), a sample size 
of 60 students was drawn using a computer-generated 
random number sequence. 

SELECTION OF VARIABLES & CRITERION MEASURING 
TOOLS 

The selected independent variable was the 8-week 
structured gymnastic training program. The dependent 
variables comprised five core motor fitness components, 
measured using standardized physical literacy testing 
batteries: 

Motor Fitness 
Component 

Standardized 
Criterion Test 

Unit of Measurement 

Agility 
4 × 10 Meters Shuttle 

Run Test 
Seconds (Nearest 0.01s) 

Dynamic Balance 
Modified Bass 

Balance Stick Test 
Score Points 

(Accuracy/Time) 

Eye-Hand 
Coordination 

Alternate Hand Wall 
Toss Test 

Successful Catches in 30 
seconds 

Speed 50-Yard Sprint Test Seconds (Nearest 0.1s) 

Explosive Leg Power 
Standing Broad Jump 

Test 
Meters (Nearest 0.01m) 

ADMINISTRATION OF THE TEST 

Standardized testing spaces were calibrated across a 
uniform indoor gymnasium floor in Jalgaon. Prior to 
testing, all subjects completed a standardized 10-minute 
active warm-up. 

1. 4 × 10 METERS SHUTTLE RUN TEST (AGILITY) 

 Purpose: To measure agility, quickness, 
acceleration, deceleration, and the ability to 
rapidly change direction while maintaining body 
control. 

 Equipment: Standard stopwatch (accurate to 0.01 
seconds), measuring tape, marking cones or chalk, 
and two small wooden blocks (approx. 2 x2 x 4 
inches). 

 Procedure: 1. Mark two parallel lines exactly 10 
meters apart on a flat, non-slip surface. Place the 
two wooden blocks just behind the opposite line. 

2. The student starts in a stationary athletic stance 
behind the starting line. 

3. On the signal "Go," the student sprints to the 
opposite line, picks up one wooden block, sprints 
back to the starting line, and places the block 
behind it. 

4. They immediately turn around, sprint back to 
retrieve the second block, and sprint back across 
the starting line with it. 

 Scoring: The total time taken to complete the 
entire sequence from the initial start signal until 
the student crosses the finish line with the second 
block is recorded in seconds. The faster the time, 
the higher the agility score. 
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2. MODIFIED BASS BALANCE STICK TEST (DYNAMIC 
BALANCE) 

 Purpose: To evaluate dynamic balance and 
postural equilibrium by measuring the ability to 
jump and stabilize the body on a narrow surface. 

 Equipment: A stopwatch, measuring tape, and a 
standardized wooden stick measuring 1 inch wide, 
1 inch high, and 12 inches long, securely fixed to 
the floor. Marking tape is also used to indicate 
leaping points. 

 Procedure: 1. The student stands on a designated 
starting mark facing the balance stick, which is 
placed at a set distance forward. 

2. The student executes a single-leg leap forward 
onto the balance stick, attempting to land cleanly 
with the ball of the foot positioned squarely on the 
narrow surface. 

3. Upon landing, the student must maintain a 
steady, motionless single-limb stance on the stick 
for 5 consecutive seconds without letting any other 
body part touch the floor. 

 Scoring: Points are awarded based on landing 
accuracy and retention time. One point is scored 
for a clean landing, and one additional point is 
earned for every second the balance position is 
held motionless, up to a maximum score per trial. 

3. ALTERNATE HAND WALL TOSS TEST (EYE-HAND 
COORDINATION) 

 Purpose: To measure hand-eye coordination, 
spatial awareness, and manual tracking rhythm 
through a rapid ball-handling pattern. 

 Equipment: A standard tennis ball, a smooth 
concrete wall, a stopwatch, and marking tape. 

 Procedure: 1. A clear line is marked on the floor 
exactly 2 meters away from and parallel to the 
wall. The student stands entirely behind this line 
facing the wall. 

2. The student tosses the tennis ball underhand 
against the wall with the right hand and catches it 
cleanly with the left hand. 

3. The ball is then immediately tossed back against 
the wall using the left hand and caught using the 
right hand. 

4. This alternating throwing and catching 
sequence is repeated continuously as quickly as 
possible for a duration of 30 seconds. 

 Scoring: The score is determined by counting only 
the total number of successful alternate catches 
completed within the 30-second testing window. 
Dropped balls do not count toward the score, but 
the student may retrieve the ball to continue the 
test. 

 

4. 50-YARD SPRINT TEST (SPEED) 

 Purpose: To measure maximum running speed, 
anaerobic power, and acceleration over a short 
linear distance. 

 Equipment: A flat, straight running track or field 
marked to exactly 50 yards, a starter's whistle, 
and a digital stopwatch. 

 Procedure: 1. The student assumes a stationary 
standing start position just behind the starting 
line. 

2. The starter stands at the finish line. On the 
visual or auditory signal "Go" (accompanied by a 
downward hand drop or whistle blast), the 
student accelerates rapidly. 

3. The student sprints at maximum velocity 
through the finish line without slowing down 
prematurely. 

 Scoring: The score is the total elapsed time from 
the starter's signal until the student's torso 
crosses the vertical plane of the finish line, 
recorded to the nearest 0.1 seconds. 

5. STANDING BROAD JUMP TEST (EXPLOSIVE LEG 
POWER) 

 Purpose: To measure the explosive power and 
functional strength of the lower extremity 
extensor muscle groups. 

 Equipment: A flat, non-slip landing mat or pit 
calibrated with a permanent measuring tape 
layout, and chalk. 

 Procedure: 1. The student stands with both feet 
slightly apart, immediately behind a clearly 
marked take-off line. 

2. The student bends the knees, swings both arms 
backward, and performs an explosive extension of 
the hips, knees, and ankles to jump forward as far 
as possible. 

3. The student must land on both feet 
simultaneously and maintain balance without 
falling backward or touching the hands to the 
ground. 

 Scoring: The distance is measured from the 
take-off line to the nearest point of contact made 
by the student's heels upon landing. The best 
performance out of three attempts is recorded in 
meters to the nearest 0.01 meters. 

DESIGN OF THE STUDY 

This investigation utilized a true experimental Pre-Test, 
Post-Test Randomized Control Group Design to isolate and 
measure the effects of the physical intervention. The 
structural architecture of the study mapped linearly over a 
10-week chronological timeline as detailed below:Week 01 
(Initial): Purposive screening of eligible male secondary 
school students (n = 60) followed by strict 
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computer-generated random assignment into two equal 
parallel groups: the Experimental Group (n = 30) and the 
Control Group (n = 30).Week 01 (End): Administration of 
baseline pre-tests across all five criterion motor fitness 
variables (agility, balance, coordination, speed, and power) 
under standard environmental conditions.Weeks 02 to 09: 
The Experimental Group underwent the highly regulated 
8-week structured gymnastics training module (3 
days/week, 45 mins/session). Concurrently, the Control 
Group engaged only in routine, unstructured school 
playground recreation.Week 10: Execution of identical 
post-test data collection for both cohorts exactly 48 hours 
following the final training session, followed by 
comparative statistical analysis to evaluate the research 
hypotheses. 

TRAINING SCHEDULE FOR EIGHT WEEKS 

The experimental group executed a structured progression 
3 days per week (Monday, Wednesday, Friday) for 45 
minutes per session. The volume and complexity scaled 
incrementally: 

 Phase 1 (Weeks 1–2): Core stabilization and 
flexibility orientation. Introduction to static 
bridges, dynamic forward rolls on mats, and basic 
single-leg tuck balances. 

 Phase 2 (Weeks 3–5): Introduction to 
cartwheels, backward rolls, and continuous 
handstand alignments against support structures.  

 Phase 3 (Weeks 6–8): High-velocity movement 
linking. Combining forward rolls directly into 
vertical tuck jumps, executing rapid consecutive 
cartwheels, and practicing accelerated balancing 
drills. 

Each session was structured with a strict 10-minute 
dynamic physiological preparation phase and ended with a 
5-minute passive myofascial cool-down stretch. 

COLLECTION OF THE DATA 

Pre-test metrics were logged systematically two days prior 
to the commencement of the 8-week physical routine. 
Post-test data collection was executed exactly 48 hours 
following the final completion of the 8th-week gymnastic 
session to eliminate residual muscular fatigue. All testing 
parameters, environmental factors, temperature ranges, 
and timing mechanisms were replicated exactly between 
the pre-test and post-test environments in Jalgaon. 

RESULTS 

The raw telemetry scores were compiled and evaluated 
using descriptive metrics (Mean and Standard Deviation) 
alongside inferential statistics (Independent Samples t-test 
and Paired Samples t-test). The alpha level for determining 
significance was fixed at p < 0.05. 

 

 

 

 

QUANTITATIVE PERFORMANCE ANALYSIS 
(TABLE 1) 

Variable Group 

Pre-Te
st 

Mean ± 
SD 

Post-Te
st Mean 

± SD 

Within-Gro
up t-value 

Between-Gro
up t-value 

Agility(seconds) 

Experiment
al 

11.45 ± 
0.42 

10.12 ± 
0.31 

11.89* 

14.12* 

Control 
11.38 ± 

0.39 
11.41 ± 

0.40 
0.34 

Balance(points) 

Experiment
al 

34.20 ± 
4.15 

48.60 ± 
3.80 

13.54* 

14.28* 

Control 
33.80 ± 

3.90 
34.10 ± 

4.05 
0.28 

Coordination(catch
es) 

Experiment
al 

16.10 ± 
2.45 

22.40 ± 
2.10 

10.11* 

10.51* 

Control 
15.90 ± 

2.60 
16.20 ± 

2.45 
0.41 

Speed(seconds) 

Experiment
al 

7.82 ± 
0.35 

7.31 ± 
0.28 

6.42* 

6.59* 

Control 
7.79 ± 
0.31 

7.84 ± 
0.34 

0.52 

Power(meters) 

Experiment
al 

1.62 ± 
0.12 

1.88 ± 
0.11 

8.94* 

7.74* 

Control 
1.65 ± 
0.14 

1.64 ± 
0.13 

0.22 

*Significant at the 0.05 level (critical value t_{0.05}(58) = 
2.00) 

DISCUSSION OF THE FINDINGS 

The empirical results reveal highly significant positive 
shifts across all selected motor fitness metrics within the 
experimental cohort following the intervention. The 
significant reduction in the Shuttle Run times (from 11.45s 
down to 10.12s) can be directly attributed to the 
deceleration, directional change, and acceleration patterns 
inherent to repeating gymnastic sequences. 

Balance parameters exhibited the highest relative increase 
(approximately 42%), demonstrating that continuous 
upside-down postures, handstands, and rolling routines 
dramatically challenge and optimize vestibular processing 
and mechanical proprioception. Coordination 
improvements were driven by the multi-planar, bilateral 
movement patterns required to smoothly execute 
gymnastics routines. 

Explosive leg power gains (improving by 0.26m in the 
broad jump) occurred due to the repetitive 
eccentric-to-concentric stretch-shortening cycles utilized 
during routine landing and jumping drills. Conversely, the 
control group exhibited minor, statistically negligible 
variations, confirming that standard, unguided school play 
lacks the stimulus required to induce significant motor 
adaptations. 

TESTING OF HYPOTHESIS 

The inferential analysis rejected the null hypothesis (H0) 
because the calculated between-group t-values for agility 
(14.12), balance (14.28), coordination (10.51), speed 
(6.59), and power (7.74) comfortably exceeded the critical 
statistical threshold value of 2.00 (p < 0.05). Thus, the 
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alternative hypothesis (H1) is fully sustained, 
demonstrating that an 8-week gymnastic exercise regimen 
produces structural improvements in the motor fitness 
profiles of school students. 

CONCLUSION 

This investigation conclusively demonstrates that 
integrating an 8-week structured gymnastic exercise 
routine into school schedules yields a significant positive 
transformation in the motor fitness capacities of secondary 
school students in the Jalgaon District. The systematic 
improvements in agility, speed, coordination, balance, and 
leg power highlight gymnastics as an effective tool for 
countering adolescent physical deconditioning. Based on 
these findings, it is recommended that school 
administrators and physical educators in Jalgaon look to 
incorporate foundational floor gymnastics into their 
standard physical education curricula. 

 

REFERENCES 

1. Balyi, I., Way, R., & Higgs, C. (2013). Long-term athlete 
development. Human Kinetics. 

2. Clark, J. E., & Metcalfe, J. S. (2002). The mountain of 
motor development: A metaphor. Motor Development: 
Research and Trends, 163-190. 

3. Gabbard, C. P. (2018). Lifelong motor development (7th 
ed.). Wolters Kluwer. 

4. Gallahue, D. L., Ozmun, J. C., & Goodway, J. D. (2012). 
Understanding motor development: Infants, children, 
adolescents, adults (7th ed.). McGraw-Hill. 

5. Harrell, J. S., McMurray, R. G., Baggett, C. D., Pennell, M. 
L., Pearce, P. F., &Bangdiwala, S. I. (2005). Effects of 
physical activity interventions on fitness factors in school 
children. Journal of Pediatrics, 146(6), 795-801. 
https://doi.org/10.1016/j.jpeds.2005.01.045 

6. Kirschner, P. A., Sweller, J., & Clark, R. E. (2006). Why 
minimal guidance during instruction does not work: An 
analysis of the failure of constructivist, discovery, 
problem-based, experiential, and inquiry-based teaching. 
Educational Psychologist, 41(2), 75-86. 
https://doi.org/10.1207/s15326985ep4102_1 

7. Lloyd, R. S., & Oliver, J. L. (2012). The youth physical 
development model: A new approach to long-term athletic 
development. Strength & Conditioning Journal, 34(3), 

61-72. https://doi.org/10.1519/SSC.0b013e31825760ea 

8. Lubans, D. R., Morgan, P. J., Cliff, D. P., Barnett, L. M., 
&Okely, A. D. (2010). Fundamental movement skills in 
children and adolescents: Review of associated health 
benefits. Sports Medicine, 40(12), 
1019-1035.https://doi.org/10.2165/11536850-00000000
0-00000 

9. Malina, R. M., Bouchard, C., & Bar-Or, O. (2004). Growth, 
maturation, and physical activity (2nd ed.). Human 
Kinetics. 

10. Myer, G. D., Faigenbaum, A. D., Ford, K. R., Best, T. M., 
Heidt, R. E., & Hewett, T. E. (2011). When to initiate 
integrative neuromuscular training to reduce sports 
injuries and enhance health in youth? Current Sports 
Medicine Reports, 10(3), 157-166. 
https://doi.org/10.1249/JSR.0b013e31821b1446 

11. Piek, J. P., Dawson, L., Smith, L. M., & Gasson, N. (2008). 
The relationship between motor coordination, executive 
functioning and academic achievement in primary school 
children. Human Movement Science, 27(2), 
239-251.https://doi.org/10.1016/j.humov.2007.11.002 

12. Rudd, J. R., Barnett, L. M., Farrow, D., Berry, J., 
Bourdaniotis, A. E., & Polman, R. (2017). Effectiveness of a 
16-week gymnastics curriculum on fundamental 
movement skills in primary school children. Journal of 
Sports Sciences, 35(16), 1642-1649. 
https://doi.org/10.1080/02640414.2016.1235610 

13. Schmidt, R. A., Lee, T. D., Winstein, C., Wulf, G., 
&Zelaznik, H. N. (2018). Motor control and learning: A 
behavioral emphasis (6th ed.). Human Kinetics. 

14. Tomporowski, P. D., Davis, C. L., Miller, P. H., & Naglieri, 
J. A. (2008). Exercise and children's intelligence, cognition, 
and academic achievement. Educational Psychology 
Review, 20(2), 111-131. 
https://doi.org/10.1007/s10648-007-9057-1 

15. Twisk, J. W. (2001). Physical activity guidelines for 
children: The relation with cardiovascular disease risk 
factors. Sports Medicine, 31(8), 617-627. 
https://doi.org/10.2165/00007256-200131080-00005 

 

https://www.google.com/search?q=https://doi.org/10.1016/j.jpeds.2005.01.045
https://doi.org/10.1207/s15326985ep4102_1
https://doi.org/10.1519/SSC.0b013e31825760ea
https://doi.org/10.2165/11536850-000000000-00000
https://doi.org/10.2165/11536850-000000000-00000
https://www.google.com/search?q=https://doi.org/10.1249/JSR.0b013e31821b1446
https://www.google.com/search?q=https://doi.org/10.1016/j.humov.2007.11.002
https://www.google.com/search?q=https://doi.org/10.1080/02640414.2016.1235610
https://www.google.com/search?q=https%3A%2F%2Fdoi.org%2F10.1007%2Fs10648-007-9057-1
https://www.google.com/search?q=https%3A%2F%2Fdoi.org%2F10.2165%2F00007256-200131080-00005

