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Abstract 

Purpose: this study aimed to examine the impact of school-based 

sports activities on the physical fitness of adolescents over a 12-week 

period. Methods: total no. of 33 students (17 boys and 16 girls) 

participated in regular sports sessions integrated into their school 

outdoor activities. Physical fitness was assessed before and after the 

intervention using standardized tests to measure endurance, speed, 

shoulder strength, and flexibility. Results: significant improvements 

were observed across all measured fitness components. Statistical 

analysis confirmed meaningful progress (p < 0.05), and effect size 

calculations indicated substantial practical significance, especially in 

speed and flexibility. Conclusion: Regular participation in school 

sports activities positively influences the physical fitness of 

adolescents. These findings support the integration of structured 

physical activity into school programs to promote health and fitness 

among students. 

Keywords: Adolescents, physical fitness, school-based sports, 

endurance, speed, strength, flexibility, exercise benefits 

Introduction  

Physical activity is essential for the physical, mental, and social 

development of adolescents. Regular exercise has been associated with 

improved cardiovascular fitness, muscular strength, flexibility, and 

mental well-being. Despite these well-established benefits, physical 

inactivity is on the rise among teenagers globally, particularly in 

developing countries like India, due to increased screen time, academic 

pressures, and limited access to structured sports facilities. Schools are 

uniquely positioned to address this issue by offering regular, structured 

physical activity sessions within the curriculum. 

Most previous research has focused either on single-sport 

interventions or general, unstructured outdoor activities, lacking 

comprehensive multi-activity, school-based programs that integrate 

both traditional and modern sports. Additionally, there is a scarcity of 

studies investigating the differential effects of such structured 

interventions across genders within the Indian adolescent population. 

This represents a notable gap in the literature regarding the 

effectiveness of diverse, supervised sports interventions in 

simultaneously improving multiple fitness components such as 

endurance, speed, strength, and flexibility. 

To address this gap, the present study implemented 12-week 

outdoor activities, school-based sports intervention program to 
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evaluate its effects on various components of physical fitness among adolescents. 

The specific research questions guiding this study were: 

1. Do outdoor school-based sports activities lead to significant improvements 

in endurance, speed, shoulder strength, and flexibility among adolescents? 

2. Are there gender differences in the magnitude of improvement in these 

physical fitness components following the intervention? 

Material and Methods 

This study aims to evaluate the effects of various sports activities on the fitness levels 

of school-aged adolescents. The activities include general warm-up exercises, running 

(600m–800m), sprints (30m–50m), flexibility exercises, and sports such as Kho-Kho, 

badminton, and volleyball. Conducted over a twelve-week period, the activities were 

implemented three days per week on alternate days. The participants were students from 

the eleventh class at a school in Dharuhera, Rewari, Haryana. A total of 33 students (17 

boys and 16 girls) aged 15 to 17 years participated in this study. The students were selected 

based on their willingness to participate and were actively engaged in the program. No 

prior specialized sports training was required for participation. 

Outdoor Activities:  

The outdoor activities program was implemented over a twelve-week period, 

comprising three sessions per week on alternate days, with each session lasting 40 minutes. 

The sessions generally began with warm-up exercises such as dynamic stretching and 

jogging to prepare the body for physical exertion. Depending on the day's schedule, 

students participated in various activities including running exercises (600m–800m) to 

improve endurance, sprints (30m–50m) to enhance speed and agility, and flexibility 

exercises involving static and dynamic stretching. In addition, on different days, traditional 

and modern sports such as Kho-Kho, badminton, and volleyball were organized to promote 

skill development and overall physical fitness. Each session concluded with cool-down 

exercises designed to aid recovery and prevent injuries. All activities were part of the 

school’s outdoor sports activities and were conducted under the supervision of instructor. 

Variables and Measurements 

To evaluate the impact of the outdoor sports activities program, four fitness 

components were assessed. Endurance was measured using the 600-meter run test, with 

the time taken by each participant recorded in minutes to assess aerobic capacity. Speed 

was evaluated through the 30-meter sprint test, recorded in seconds, reflecting the 

participant’s short-distance running ability. Shoulder strength was determined by the 2 kg 

medicine ball throw, with the distance thrown measured in meters to assess upper body 

strength. Flexibility was assessed using the sit-and-reach test, recorded in centimeters, to 

evaluate the flexibility of the lower back and hamstrings. These measurements provided an 

overall assessment of the participants’ physical fitness. 

Data Collection 

Pre- and post-test data were collected to assess improvements in the physical fitness 

levels of the participants. Endurance was evaluated by recording the running time for 

distances of 600 to 800 meters. Speed was measured through sprint performance over 30 

to 50 meters. Flexibility was assessed using the sit-and-reach test, while shoulder strength 

was determined by the distance achieved in the medicine ball throw. Additionally, 

observations were made regarding the participants’ overall engagement and performance 

during the outdoor sports activities to gain qualitative insights into their physical activity 

levels. 

Statistical Tools and Techniques 

To analyze the collected data, included the Descriptive Paired Samples Statistics to 

summarize the means, standard deviations, and variations in pre- and post-test scores, 

providing an overview of changes in endurance, speed, strength, and flexibility. A 

Comparative Paired Samples T-Test was conducted to assess the statistical significance of 

the differences observed between the pre- and post-test results, determining whether the 
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changes were meaningful beyond chance. Additionally, Paired Samples Effect Sizes were 

calculated to measure the magnitude of these changes, offering insight into the practical 

importance and impact of the intervention on the assessed physical performance variables. 

Table 1 Statistics Analysis of Physical Fitness Variables of School Boys 

Variables Measurement Mean N SD SEM 
Pooled 

SD 
SEM (t) (df) Sig. 

Endurance 
Pretest 2.62 16 0.36 0.09 

0.35 0.09 2.98 15.00 0.01 
Posttest 2.37 16 0.54 0.14 

Speed 
Pretest 5.73 16 0.62 0.15 

0.38 0.10 5.18 15.00 0.00 
Posttest 5.23 16 0.68 0.17 

Shoulder Strength 
Pretest 4.77 16 1.14 0.29 

0.75 0.19 -3.08 15.00 0.01 
Posttest 5.35 16 1.32 0.33 

Flexibility 
Pretest 26.25 16 7.56 1.89 

2.68 0.67 -7.65 15.00 0.00 
Posttest 31.38 16 8.22 2.06 

The descriptive statistics indicate notable improvements in all physical fitness 

variables among schoolboys after the 12-week sports activity program. Endurance 

improved as the mean time for the 600m run decreased from 2.62 to 2.37 minutes, 

suggesting enhanced stamina. Speed increased, with the 30m sprint time reducing from 

5.73 to 5.23 seconds. Shoulder strength showed improvement, as the medicine ball throw 

distance increased from 4.77 to 5.35 meters. Flexibility also improved, with sit-and-reach 

test scores rising from 26.25 to 31.38 cm. The increased post-test means in strength and 

flexibility, along with reduced times in endurance and speed, indicate the positive impact 

of regular structured physical activities on overall fitness levels. 

The paired samples t-test results indicate statistically significant improvements across 

all physical fitness variables among schoolboys. Endurance showed a significant reduction 

in time (M = 0.25, t = 2.98, p = 0.01), suggesting enhanced stamina. Speed improved 

notably (M = 0.50, t = 5.18, p = 0.00), reflecting better sprinting ability. Shoulder strength 

increased significantly (M = -0.58, t = -3.08, p = 0.01), demonstrating greater upper-body 

power. Flexibility exhibited the most substantial improvement (M = -5.13, t = -7.65, p = 

0.00), confirming enhanced joint mobility. The statistically significant results (p < 0.05) 

highlight the effectiveness of the sports activity program in enhancing overall physical 

fitness. 

The paired samples effect size analysis using Cohen's d and Hedges' correction 

indicates meaningful improvements in physical fitness variables among schoolboys. 

Endurance (Cohen’s d = 0.75) and speed (Cohen’s d = 1.30) showed moderate to large 

effects, suggesting notable gains in stamina and sprinting ability. Shoulder strength 

(Cohen’s d = -0.77) demonstrated a moderate effect, indicating increased upper-body 

strength. Flexibility exhibited the most substantial effect (Cohen’s d = -1.91), highlighting 

a remarkable improvement in joint mobility. The large effect sizes confirm that the sports 

activity program had a significant positive impact on overall fitness. 

Table 2 Statistics Analysis of Physical Fitness Variables of School Girls 

Variables Measurements Mean N SD SEM Pooled SD (t) (df) Sig. 

Endurance 
Pretest 4.04 17 0.60 0.15 

0.35 3.53 16 .003 
Posttest 3.74 17 0.56 0.14 

Speed 
Pretest 7.09 17 0.78 0.19 

0.60 4.82 16 .000 
Posttest 6.39 17 0.65 0.16 

Shoulder Strength 
Pretest 3.32 17 0.51 0.12 

0.37 -3.90 16 .001 
Posttest 3.66 17 0.49 0.12 

Flexibility 
Pretest 24.71 17 8.33 2.02 

1.97 -9.13 16 .000 
post test 29.06 17 8.03 1.95 
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The descriptive paired samples statistics for schoolgirls indicate improvements across 

all measured physical fitness variables after the intervention. The mean endurance 

decreased from 4.04 to 3.74 minutes, suggesting improved stamina. Speed performance 

improved as the mean sprint time decreased from 7.09 to 6.39 seconds, indicating faster 

running ability. Shoulder strength increased from 3.32 to 3.66 meters, reflecting enhanced 

upper-body power. Flexibility showed a significant improvement, with the mean increasing 

from 24.71 to 29.06 cm, highlighting better joint mobility. These findings suggest that the 

structured sports activity program positively influenced the girls' overall fitness. 

The paired samples t-test results for schoolgirls indicate statistically significant 

improvements across all physical fitness variables. Endurance showed a mean difference 

of 0.30 (t = 3.53, p = .003), suggesting a notable improvement in running performance. 

Speed improved significantly, with a mean difference of 0.70 (t = 4.82, p = .000), reflecting 

enhanced sprinting ability. Shoulder strength exhibited a decrease in pre-to-post test scores 

(-0.35, t = -3.90, p = .001), indicating a potential shift in muscle engagement or technique. 

Flexibility demonstrated the most significant improvement, with a mean difference of -

4.35 (t = -9.13, p = .000), showing considerable gains in joint mobility. The low p-values 

across all variables confirm that the improvements were statistically significant, 

reinforcing the positive impact of the intervention. 

The paired samples effect size analysis for schoolgirls demonstrates varying 

magnitudes of improvement across physical fitness variables. Endurance showed a 

moderate effect size (Cohen’s d = 0.86), indicating a meaningful improvement in running 

performance. Speed exhibited a large effect size (Cohen’s d = 1.17), reflecting a significant 

enhancement in sprinting ability. Shoulder strength presented a negative effect size 

(Cohen’s d = -0.95), suggesting a decline, possibly due to variations in training adaptation. 

Flexibility had the most substantial effect (Cohen’s d = -2.21), indicating a major 

improvement in joint mobility. The effect sizes, particularly in speed and flexibility, 

highlight the effectiveness of the intervention in improving key aspects of physical fitness 

among schoolgirls. 

Results  

The findings of this study indicate significant improvements in the physical fitness 

variables of both boys and girls after participating in a structured 12-week school-based 

sports activity program. The results demonstrate positive changes in endurance, speed, 

shoulder strength, and flexibility, with notable variations between boys and girls. 

Descriptive Statistics and Performance Improvements 

For schoolboys, endurance improved as the mean 600m run time decreased from 2.62 

minutes to 2.37 minutes. Sprint speed also increased, with the 30m sprint time reducing 

from 5.73 seconds to 5.23 seconds. Shoulder strength, measured by the medicine ball 

throw, increased from 4.77m to 5.35m. Flexibility showed the most significant 

improvement, with sit-and-reach scores increasing from 26.25 cm to 31.38 cm. 

Similarly, for schoolgirls, endurance improved as the 600m run time decreased from 

4.04 minutes to 3.74 minutes. Speed performance improved, with the 30m sprint time 

reducing from 7.09 seconds to 6.39 seconds. Shoulder strength increased from 3.32m to 

3.66m, while flexibility improved significantly, with sit-and-reach scores increasing from 

24.71 cm to 29.06 cm. 

The paired samples t-test confirmed significant differences between pre- and post-test 

scores across all fitness components for both boys and girls. In boys, the t-test values for 

endurance (t = 2.98, p = 0.01), speed (t = 5.18, p = 0.00), shoulder strength (t = -3.08, p = 

0.01), and flexibility (t = -7.65, p = 0.00) were all statistically significant. Similar trends 

were observed in girls, with endurance (t = 3.53, p = .003), speed (t = 4.82, p = .000), 

shoulder strength (t = -3.90, p = .001), and flexibility (t = -9.13, p = .000) showing 

significant improvements. 

The effect size analysis (Cohen’s d) further supported the effectiveness of the 

intervention. For boys, the effect sizes were moderate to large for endurance (0.75), speed 

(1.30), and flexibility (-1.91). Similarly, for girls, speed (1.17) and flexibility (-2.21) 

demonstrated large effect sizes, emphasizing the program’s significant impact. 
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Discussion 

The findings of the present study align with previous research suggesting that 

structured school-based sports programs contribute significantly to enhanced physical 

fitness among adolescents (Singh et al., 2021; Bailey et al., 2019). Regular engagement in 

running and sprint activities explains the observed improvement in endurance and speed, 

while the increase in flexibility among both boys and girls underscores the importance of 

dynamic and static stretching in training routines. 

The observed enhancement in various fitness components corroborates the 

conclusions drawn by Kparev et al. (2022), who demonstrated that recreational physical 

activities improve body composition, cardiovascular fitness, muscular strength, endurance, 

and flexibility among secondary school students. Furthermore, Sun et al. (2024) reported 

that structured exercise regimens, combining aerobic and anaerobic activities, positively 

impact running performance and vital capacity outcomes similar to those in the current 

study. 

Interestingly, the effect size for shoulder strength showed a negative value, 

particularly in girls. This may be due to gender-related differences in neuromuscular 

adaptation or the specificity of the medicine ball throw test. Prior research suggests that 

girls may exhibit lower upper-body strength gains compared to boys due to differences in 

muscle mass and hormonal influences (Faigenbaum et al., 2018). This is supported by Wu 

et al. (2021), whose meta-analysis revealed that high-intensity, low-frequency resistance 

training improves muscular fitness, although girls may respond differently based on 

training volume and intensity. Thus, future interventions could include tailored upper-body 

resistance programs to address this gap, especially in female adolescents. 

The larger effect sizes observed in flexibility and speed improvements among girls 

may also reflect their superior adaptability to stretching routines and neuromuscular 

efficiency during sprinting, consistent with previous findings (Buchan et al., 2019). In 

addition, studies by Fromel et al. (2017) emphasized that preference-driven outdoor 

physical activity enhances both physical and mental well-being in adolescents, suggesting 

that incorporating preferred activity types may further optimize fitness outcomes. 

A broader perspective on environmental influences indicates that outdoor spaces such 

as parks and playgrounds play a critical role in promoting moderate-to-vigorous physical 

activity (Oreskovic et al., 2015). Gray et al. (2015) also highlighted that greater outdoor 

time is linked with higher physical activity levels and reduced sedentary behavior among 

youth. These findings imply that the training effects observed in this study could be 

amplified by promoting outdoor play and environmental access. 

Furthermore, Sampasa-Kanyinga et al. (2020) and Nugraha et al. (2024) reported that 

outdoor physical activity not only improves physical fitness but also reduces 

overweight/obesity rates and enhances mental health outcomes such as life satisfaction and 

reduced anxiety. The importance of psychosocial and environmental factors such as 

parental and peer support, enjoyment, and connection with nature as emphasized by 

Christiana et al. (2014), suggests that noncompetitive, enjoyable outdoor activities can 

foster long-term engagement and health benefits in adolescents. 

Lastly, Feil Pinho et al. (2024) underlined that sex, BMI, and type of exercise 

significantly affect physical fitness trainability, reinforcing the need for individualized and 

gender-sensitive training approaches in school-based programs. This perspective aligns 

with the observed differences in fitness improvements between boys and girls in the present 

study. 

In conclusion, the collective evidence supports the notion that structured, enjoyable, 

and preference-oriented outdoor physical activity programs can substantially enhance 

adolescents’ physical fitness while addressing gender differences and broader health 

outcomes. Future studies should explore the interplay between environmental factors, 

personal preferences, and specific training modalities to optimize school-based 

interventions. 
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Conclusion 

This study demonstrates that a 12-week program of regular school-based sports 

activities significantly improves adolescents’ physical fitness. Both boys and girls showed 

measurable gains in endurance, speed, shoulder strength, and flexibility, with the greatest 

improvements in speed and flexibility, especially among girls. Statistical analysis 

confirmed these changes were significant (p < 0.05), with strong correlations between pre- 

and post-test results (r = 0.67–0.97). Effect size analysis highlighted the practical relevance 

of these improvements. These findings underscore the positive impact of general school-

based sports activities on adolescent fitness, even without structured training programs. 

Implications and Future Research 

These findings highlight the value of integrating sports activities into school schedules 

to promote physical fitness and overall health in adolescents. Future research could explore 

how different types of sports activities contribute to specific fitness improvements, 

examine long-term effects, and assess additional benefits such as psychological well-being 

and social development. 
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