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1. INTRODUCTION 

Fitness is something that physical education teaches its students the value of. Instilling a passion for exercise in 
children through exposure to many physical activities is crucial. Physical health, motor skill development, and 
the development of important life values like teamwork, honesty, and respect for authority all contribute to an 
increase in confidence. Most sports, including "1950 (Mujumdar)" ones, include running the ball and defending 
against the other team. Skill, sportsmanship, and professional sponsorship are on full display in these racing and 
skill games, which fall under this expansive definition. (1899, Bompa). 

2. OBJECTIVE OF THE STUDY 

The effects of mental factors on volleyball performance, especially intrinsic motivation, were the focus of the 
study. The objectives were these: 

1. Evaluating the impact of inner qualities, such as mental toughness, on the growth and execution of volleyball 
abilities. 

2. Analyzing the links between mental toughness and the acquisition and application of volleyball skills. 

3. Investigating the performance and skill development of volleyball players through the lens of achievement 
motivation, an additional psychological dimension. 

4. Analyzing the impact of each personality trait on the skill and performance of collegiate volleyball players. 

3. STATEMENT OF THE PROBLEM 

This study analyzes the relationship between psychological factors influencing volleyball players' spikes and 
mental toughness in competitive settings. The primary objective is to gain a better understanding of the 
dynamics at play here, namely how psychological variables such as motivation, mental toughness, and spike 
quality influence volleyball players' ability to perform mentally during competition. 

4. HYPOTHESES 

1. Mental toughness is a psychological component that, according to the theory, has a direct correlation with a 
school-level volleyball player's overall performance and specific abilities. 

2. Theoretically, mental toughness (a psychological factor) would be associated with the overall performance 
and specific abilities of collegiate volleyball players. 

3. The psychological component of the theory proposed that particular volleyball skills and overall performance 
would be directly related to the accomplishment motivation of school-level volleyball players. 

5. SIGNIFICANCE OF THE STUDY 

1. The significance of this study lies in the fact that it investigated the relationship between the accomplishment 
motivation and goal-defining abilities of school volleyball players. 

2. It was statistically significant when assessing the effects of psychological factors on the alteration of specific 
skill qualities and overall performance in volleyball. 

3. The results of this study can be useful for physical education directors and coaches since they detail the 
strengths and weaknesses of school-level volleyball players. 

4. Volleyball players could benefit from the study's findings by increasing their self-awareness and 
understanding of their own psychological levels. 

5. The findings would shed light on how volleyball players may improve some psychological traits, particularly 
their drive to achieve goals. 

6. The study's findings would pave the way for further investigations into the topic and give a solid foundation 
for related studies. 
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6. LIMITATION 

1. The author of the study failed to inquire into how much the subjects already knew about similar sports events. 

2. During the study, the weather, food, and daily routines of the people who took part were not controlled or 
watched. 

3. The study's research didn't look at how much money the people who answered the survey had. 

7. DELIMITATION 

1. In Andhra Pradesh, 60 students were chosen at random from all the students who played volleyball for their 
schools in district-level events to represent the school level. 

2. All of the people who were chosen are between the ages of 15 and 17. 

3. The variables that were chosen to be looked at will be the main topic of the study. 

Independent Variables 

1. Spike 

Dependent Variables 

1.  mental toughness 

8. METHODOLOGY 

8.1 Selection of Subjects 

We randomly chose sixty volleyball players from various schools in Andhra Pradesh. These players were aged 
15 to 17 and were significantly engaged in interschool competitions. To conduct the research, we utilized 
questionnaires for data collection and devised training procedures aimed at specific psychological factors. The 
participants received clear instructions on completing the training and data collecting forms prior to receiving 
the surveys, eliminating any potential uncertainty over their participation requirements. All participants in the 
research provided their genuine consent by voluntarily completing the questionnaire. 

8.2 Selection of Variables 

To determine the psychological characteristics linked to volleyball performance, the researcher combed through 
a mountain of scholarly literature, including books, journals, magazines, and research papers. The following 
variables were selected with the following considerations in mind: relevance to the current research, availability 
of instruments, and practicality. 

Dependent Variables 

In this study, we looked at how well players did on the court overall and how well they did on certain game 
abilities. 

Skills of Volleyball 

Independent Variables 

1. Spike 

Dependent Variables 

1. Mental toughness 

9. RESEARCH DESIGN 

Sixty varsity volleyball players took part in the study, which took a random group research approach. We 
utilized a standardized questionnaire to assess mental toughness and other psychological traits. Moreover, the 
participants' volleyball skills, namely their spike, were evaluated through standardized tests. At various points 
during a game, three separate experts would provide ratings; the sum of these ratings would represent the 
player's overall performance. A number of psychological traits were examined statistically to ascertain their 
effect on the overall performance and skills of school-level volleyball players. Taking the same people through 
the same tests, multiple times ensured the results were reliable, while additional methods verified the testers' 
skills. Learned correlation coefficients reveal tester-subject competency; they are displayed in Table 8.1, the 
Intraclass Correlation Coefficient for Test and Retest on the Selected Variables. 
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Table 8.1 Intraclass correlation coefficient for test and retest on the selected variables 

S. No Test Items Coefficient of Correlation 

1 Mental toughness 0.87* 

2 Spike 0.87* 

9.1 Assessment of  Mental toughness 

The  Mental Toughness Test (SCAT) developed by Rainer Martens was utilized in the study. The fifteen 
statements are presented with the options "Rarely ever," "Sometimes," or "Often" for respondents to indicate the 
frequency of each occurrence based on their personal experiences and viewpoints. 

Key to the Score 

The following items are assessed using a point system: 2, 3, 5, 8, 9, 12, 14, and 15. A score of one indicates 
"hardly ever," two indicates "sometimes," and three indicates "often." For items 6 and 11, the scoring is 
inverted: "hardly ever" is worth three points, "sometimes" is worth two points, and "often" is worth one point. 
Specifically, items 1, 4, 7, 10, and 13 are not considered in the scoring algorithm. 

9.2 Statistical Technique 

Descriptive Analysis 

Descriptive analysis was made through mean and standard deviation for each selected variable. 

Simple Correlation 

Mental toughness served as the dependent variable, whilst volleyball skills and overall performance functioned 
as the independent variables. A straightforward correlation was discovered among these variables utilizing 
Pearson’s correlation coefficient analysis. The results were organized into a correlation coefficient matrix for 
clarity. 

Multiple Correlation (Regression) 

Multiple correlation coefficients were computed to ascertain the impact of various psychological characteristics 
on the overall performance and individual talents of volleyball players: 

1. For the purpose of collecting data on the relationship between mental toughness and specific volleyball skills 
and overall performance. 

2. This study aims to examine the relationship between volleyball players' mental toughness and their 
performance in specific scenarios. 

3. A number of volleyball skills and performance indicators will be studied in this study to see how achievement 
motivation relates to them. 

9.3 Influence of Mental Toughness 

Descriptive Analysis 

In this statistical study, we examined the effects of anxiety on the performance and skills of collegiate volleyball 
players. Descriptive statistics for the performance metrics utilized in this study are presented in Table 8.2. 
Among these details are the sample size, parameter means, and standard deviations. 

Table 8.2 Descriptive statistics for the performance parameters 

Variables Mean Std. Deviation N 

Mental toughness 81.98 8.38 60 

Spike 10.25 1.856 60 

Table 8.2 shows that among high school volleyball players, the average mental toughness level is 81.98 with a 
standard deviation of 8.38. The standard deviation for the spike was also recorded as 1.856, while the mean 
value was 10.25. 
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The results were statistically analyzed to find out how the psychological variable, mental toughness, affected the 
respondents’ performance variables. Table 8.3 displays the results of this study, which show the coefficient 
correlation between the subjects’ mental toughness and the performance parameters. 

Table 8.3 Correlation coefficient between the subjects’ mental toughness and performance parameters 

S. No. Variables Correlation 

Coefficient 
Level of Sig. 

Mental toughness Vs 

1 Spike 0.095 NS 

Required table r value (1.59) 0.05 = 0.273 

* Significant at the 0.05 level. 

A correlation value of 0.095 indicated a significant impact of anxiousness on the spike performance, as 
indicated in Table 8.3. The tabled data, however, showed that the psychological component of anxiousness had 
no significant influence on total performance, with a correlation value of 0.095. Each of these numbers was 
much lower than the significance level of 0.273, the essential ‘r’ value. 

9.4 Analysis of Multiple Regression 

After showing that mental toughness affects school-level volleyball players’ performance characteristics, 
multiple regression analysis was used to identify the performance parameters linked to mental toughness. Table 
8.4 shows the ANOVA for performance variables like spike and overall performance. 

Table 8.4 Performance parameters linked to mental toughness 

Variance Sum of Squares df Mean 

Square 
F 

 
Sig. 

Regression 2762.853 3 920.951 
 

37.314* 0.00 

Residual 1382.13 56 24.681 
 

Total 4144.983 59  
 

 

Table 8.5 shows the F value of 37.314, which was significant at 0.01. This showed that mental toughness 
significantly affected school-level volleyball players’ performance factors. Since the F ratio was significant, 
stepwise multiple regression was performed. 

The stepwise multiple regression analysis of volleyball players’ performance factors and mental toughness is 
shown in Table 8.5. 

 

Table 8.5 Volleyball players’ performance factors and mental toughness 

Model R R Square Adjusted R Square Std. Error of the 

Estimate 
3 0.816 0.667 0.649 4.968 

Table 8.5 shows that school-level volleyball players’ mental toughness levels affected spike. The R-square 
value implies that mental toughness affects 67% of performance factors, notably subject spike performance. 

Findings 

The research findings indicated that mental aspects like mental toughness and motivation significantly influence 
the volleyball skills selected and the overall performance of school-level players. 

10. CONCLUSIONS 

Even though the research had its limitations and constraints, it did draw some conclusive conclusions: 
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1. Mental health concerns had a disproportionately large effect on key spike characteristics among varsity 
volleyball players. 

2. In the study of collegiate volleyball players, it was discovered that mental toughness, a psychological 
element, does impact specific performance metrics, including the spike. 

3. Nevertheless, the study's findings demonstrated that anxieties had little impact on the overall performance of 
school volleyball players. 

4. A psychological component known as mental toughness was shown to impact around 67% of the 
performance metrics that were chosen by high school volleyball players. 

5. Additionally, among school-level volleyball players, psychological drive was found to be a key factor that 
significantly affected spike performance. 
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INTRODUCTION 

Objective of the study is reviewing few Vethathiri Maharishi concept of mind in system approach. Already 
Medical science has the view of physical body in system perspective, like respiratory system, digestive system 
,nervous system etc and the division of the human body into systems, organs, tissues and cells. The paper 
captures further division from Vethathiri maharishi perspective 

ADVANTAGE OF SYSTEM APPROACH 

System means interconnected, inter related components working together . The classification of components in 
input, process and output helps to enhance the inner working of the system units. System perspective means 
viewing from holistic perspective, which is not just reductionist thinking. 

VETHATHIRI MAHARISHI CONCEPT OF MIND 

Vethathiri Maharishi gives many new concepts related to mind. Some of them are listed below. 

1. Mind is a bio magnetic wave , which is originated from Genetic centre. Bio magnetism is transformed into 
pressure, sound, light, taste, smell and mind. 

Human being has three layers of body viz physical, astral and causal 

HUMAN STRUCTURE 

Human structure can be viewed in three phases. 

First phase explained in figure1 

• Combinations of cells called tissue 

• Combinations of tissues called organ 

• Combinations of organs called system 

• Combinations of Systems called physical body 

Man is a System , cell is the basic building block of man, according to cell theory proposed by Schleiden and 
Schwann  (1804–1881). 
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Second Phase explained in figure2 

• Combination of ( forty six) chromosome in the nucleus of cell 

• Combination of genes is called chromosome 

• Combination of A,T,C, and G is called gene. 

• Adenine, thymine, cytosine and guanine (amino acids) in the DNA 

DNA-deoxyribonucleic acid is the basic building block of human body. 

Vethathiri Maharishi perspective ( third phase) 

• DNA is made up of elements 

• Elements are made up of energy particle 

Energy particle is made up of dust particles 

• Dust particle is evolved from absolute space 

The characteristic of absolute space is force and consciousness 
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Consciousness is the basic building block of physical body 

Overview 

According to Vethathiri Maharishi , Man has three layers , each interconnected and inter dependent. The 
overview explained in figure 4 Man = ? Man = Physical body + causal body + Astral body Physical body is 
made up of cells. Causal body is made up of bio magnetism. Astral body is made up of life force particles.Life 
force particle is governed by the consciousness 

Vethathiri Maharishi’s hypothesis is that Mind is a bio magnetic wave , which is originated from genetic centre 
The bio magnetism is transformed in to six viz pressure, sound, light/heat, taste, smell, and the last one is mind. 

The other hypothesis is that not even human , basic building block of nature is also the Consciousness. 
Consciousness means not just thinking or feeling faculty, it is order of function. 

ANALYSIS: 

Physical body can be understood through electron microscope, causal body can be some extent understood 
through measurement in intensity of bio magnetism ,but not its quality According to Vethathiri Maharishi, 
Kundalini yoga meditation is the way to realize life force i.e understanding astral body and mind is a bio 
magnetic wave, that works in the frequency range of 0 to 40 cycles per second. 

 

Mind is the sixth conversion of bio magnetic wave in the brain, if it is focused on its origin, the mechanism is 
called bio feedback. In general, bio magnetism gets transformed in to five senses as pressure, light/ heat, taste, 
smell, sound and sixth conversion through brain and endocrine glands as thoughts. Meditation is a Bio feedback 
system, when the 6th transformation of bio magnetism is focused back to its source. The advantage of this 
method is that the mind frequency level can be reduced. If the bio magnetic wave, fed back to its source at 
pituitary gland, it is called Agna mediation , where mind frequency will be less than 14 CPS (cycles per 
second), if at pineal gland, it is called thuriya mediataion, where mind frequency will be 8 to 13 CPS, if at 
beyond and merged with the consciousness it called thuriyatheetha ,delta wave. 

ANALYSIS AND CONCLUSION 

Already there is a domain called System Biology, which deals with system perspective of human. Vethathiri 
Maharishi concept of mind might be useful to them to validate. For this purpose, an attempt has been made to 
view some of Vethathiri Maharishi’s concepts and statements in system approach. It is concluded that system 
approach and practice of SKY yoga, will not only help to understand the human physiology and psychology but 
also in later stage, can help to create System models. 
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INTRODUCTION 

According to a report by the Amateur Kabaddi Federation of India (AKFI), kabaddi has the potential to become 
part of the 2020 Olympic Games, as participation norms of at least 50 countries are likely to be fulfilled. The 
traditional Indian game of kabaddi has undergone remarkable changes in recent years, particularly with regard 
to playing surfaces. Soft EVA mats are now widely used in national and international competitions, replacing 
the traditional clay surfaces still prevalent in India. 

Many elite kabaddi players have expressed concern over this shift. While the global popularity of kabaddi is a 
welcome development, it is essential that Indian kabaddi also adapts to modern playing conditions. Scientific 
evidence indicates that European, American, and South American athletes possess superior motor skills and 
physical strength compared to Indian athletes. The agility and physical strength of these international players 
are somewhat neutralized on clay surfaces; however, the dynamics of performance change significantly when 
the game is played on soft EVA mats. 

Furthermore, European kabaddi federations invest substantially in infrastructure and in the psychological and 
physiological development of their players. Given these changes, India may experience challenges in technical 
skill execution, as the nature of kabaddi skills differs significantly between clay and mat surfaces. 

In light of these factors, the researcher decided to assess the effect of clay and mat surfaces on the coordinative 
and skill abilities of Indian female kabaddi players. 

PLAYING SURFACE AND SPORTS PERFORMANCE 

Playing surfaces have a profound impact on athletic performance. Baroud et al. (1999) emphasized the 
importance of surface construction in enhancing athletic output. Previous research has also demonstrated that 
skill acquisition varies across different surfaces and requires significant practice (Meyers & Barnhill, 2004). 

Athletes compete on diverse surfaces such as natural grass, asphalt, synthetic flooring, and wooden parquet. 
Modern synthetic surfaces are specifically engineered to improve performance and safety. One crucial property 
of sports surfaces is their ability to store and return energy. Daren and Nigg (2003) noted that if a portion of the 
energy used during movement is returned by the surface, athletes can perform tasks more efficiently, conserving 
energy and maintaining higher performance levels over time. 

AIMS AND OBJECTIVES OF THE STUDY 

The present study was conducted with the following objectives: 

1. To examine the effect of clay and mat playing surfaces on the motor coordinative ability of kabaddi players. 

2. To determine the effect of clay and mat playing surfaces on the skill ability of kabaddi players. 

STATEMENT OF THE PROBLEM 

The purpose of the study was to investigate the effect of clay and mat surfaces on the coordinative and skill 
abilities of female kabaddi players. 

DELIMITATIONS 

1. The study was delimited to 50 female kabaddi players. 

2. The study included only national-level female kabaddi players. 

3. Participants were 18–25 years of age. 

4. The study focused on the effect of clay and mat surfaces on motor coordinative ability. 

5. The study was further delimited to the effect of clay and mat surfaces on kabaddi skill ability. 
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LIMITATIONS 

Certain factors such as physical fitness, body type, environmental conditions (e.g., soil moisture), and other 
uncontrolled variables were not considered in this study. These factors may have influenced the results. 

HYPOTHESES 

1. Agility of female kabaddi players will differ significantly on mat and clay surfaces. 

2. Execution of the back-kick skill will be significantly influenced by surface type. 

3. Attempting to earn a bonus point will be significantly affected by surface type. 

4. Execution of ankle-hold skill will differ significantly between mat and clay surfaces. 

5. Execution of toe-touch skill will be significantly influenced by surface type. 6–10. The above hypotheses 
were reiterated for statistical comparison. 

6. Agility of female kabaddi players will be equally affected by both surfaces. 

7. Back-kick skill performance will be equally affected by both surfaces. 

8. Bonus-point attempts will be equally affected by both surfaces. 

9. Ankle-hold skill performance will be equally affected by both surfaces. 

10. Toe-touch skill performance will be equally affected by both surfaces. 

SIGNIFICANCE OF THE STUDY 

The findings of this study will help analyze the impact of different playing surfaces on the motor coordinative 
and skill abilities of kabaddi players. The results will aid coaches, sports scientists, and policy makers in 
designing better training and adaptation programs, ensuring that Indian kabaddi players maintain optimal 
performance levels irrespective of the playing surface. 

METHODOLOGY 

SAMPLE 

A sample represents a portion of a population that serves as its representative. Random sampling ensures that 
each member of the population has an equal chance of being selected (Feller, 1971). 

For the present study, 75 female kabaddi players aged 21–23 years, who had participated in national-level 
tournaments and whose teams ranked in the top four, were selected through convenience sampling. 

RESEARCH DESIGN 

Research design serves as the blueprint for conducting scientific inquiry. Comparative research, which involves 
comparing two or more groups or conditions, was considered most appropriate (Przeworski et al., 1970). 

In this study, the effect of clay and mat surfaces on agility and skill performance was compared using a 
comparative research design. 

NATURE OF VARIABLES 

(A) Motor Coordinative Ability 

Coordination refers to the ability to integrate various physical capacities into effective movement. Seven types 
of coordinative abilities include orientation, differentiation, agility, balance, reaction, adaptation, and rhythm. 

Agility was selected as the motor coordinative variable and treated as a dependent variable. 

(B) Skill Ability 

Skill is the learned ability to achieve predetermined results with maximum efficiency (Knapp, 1977). Four 
kabaddi skills were selected: 

• Back kick 

• Bonus point attempt 

• Ankle hold 
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• Toe touch 

Skill ability served as another dependent variable. 

(C) Playing Surface 

Playing surface (clay and mat) served as the independent variable. 

TOOLS 

(A) Motor Coordinative Ability 

Cooper's JCR Test (1963), specifically the shuttle run, was used to measure agility. Lower timing indicated 
better agility. 

(B) Skill Ability 

Skill performance in back kick, bonus point, ankle hold, and toe touch was evaluated by two experts using a 4-
point rating scale (4 = excellent, 1 = poor). The average of both ratings was considered final. 

RESULTS AND DISCUSSION 

Statistical Properties of the Variables 

After coding and organizing all numerical data, the scores related to agility and selected kabaddi skills were 
subjected to descriptive statistical analysis. Mean, median, mode, standard deviation, skewness, and kurtosis 
were calculated to examine the nature of the distribution and to confirm whether the data met the assumptions 
for parametric analysis. Skewness and kurtosis values were specifically inspected to determine the symmetry 
and normality of the distributions. 

Performance on Clay Surface 

The statistical properties of kabaddi skills for female kabaddi players on the clay surface are presented in Table 
1. The results indicate: 

Back Kick: Mean = 2.80; SD = 0.80; Sk = 0.387; Ku = 0.662 

Bonus Point: Mean = 2.82; SD = 0.80; Sk = 0.342; Ku = –0.826 

Ankle Hold: Mean = 2.94; SD = 0.76; Sk = 0.104; Ku = 0.662 

Toe Touch: Mean = 3.04; SD = 0.78; Sk = –0.071; Ku = –0.926 

These values show mild fluctuations in skewness and kurtosis, but all remain within acceptable ranges, 
indicating that the distributions approximate normality. 

The shuttle run performance on clay surface also showed near-normal distribution (Mean = 17.83; SD = 1.15; 
Sk = 0.159; Ku = –0.432), confirming suitability for further parametric comparison. 

Performance on Mat Surface 

Table 2 presents statistical properties of kabaddi skills on the mat surface among the same group of female 
kabaddi players: 

Back Kick: Mean = 2.56; SD = 0.67; Sk = 0.811; Ku = –0.432 

Bonus Point: Mean = 2.56; SD = 0.70; Sk = 0.873; Ku = –0.463 

Ankle Hold: Mean = 2.70; SD = 0.73; Sk = 0.545; Ku = –0.943 

Toe Touch: Mean = 2.86; SD = 0.78; Sk = 0.255; Ku = –0.875 

The shuttle run performance on mat surface (Mean = 18.25; SD = 1.31; Sk = –0.014; Ku = –1.020) also met the 
criteria for acceptable normality. 

Conclusion on Data Distribution 

Across both surfaces, the variables related to agility and kabaddi skills showed distributions that can be 
considered approximately normal. This finding validates the use of t-tests for comparing performances on clay 
and mat surfaces. 
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Verification of Differential Hypotheses 

Hypothesis 6: Agility Differences Across Playing Surfaces 

To test whether agility differed significantly between clay and mat surfaces, a paired sample t-test was 
conducted on shuttle run timings of female kabaddi players (Table 3). 

• Clay surface: Mean = 17.83 

• Mat surface: Mean = 18.25 

• Mean Difference: 0.42 

• t = 2.26 (p < .05) 

The significant difference indicates that agility performance was superior on clay compared to mat surface. 
Thus, Hypothesis 6 is accepted. 

Hypothesis 7: Back Kick Skill Across Surfaces 

Paired sample t-test results for back kick skill (Table 4) revealed: 

• Clay: Mean = 2.80 

• Mat: Mean = 2.56 

• Mean Difference: 0.24 

• t = 1.69 (NS) 

The difference was statistically insignificant, meaning that performance in back kick did not vary meaningfully 
across surfaces. 

Therefore, Hypothesis 7 is rejected. 

Hypothesis 8: Bonus Point Attempt Across Surfaces 

Paired sample t-test results for bonus point attempt (Table 5) showed: 

• Clay: Mean = 2.82 

• Mat: Mean = 2.56 

• Mean Difference: 0.26 

• t = 2.36 (p < .05) 

The difference was significant, indicating more successful attempts for bonus points on clay compared to mat 
surface. 

Thus, Hypothesis 8 is accepted. 

Hypothesis 9: Ankle Hold Performance Across Surfaces 

Paired sample t-test (Table 6) reported: 

• Clay: Mean = 2.94 

• Mat: Mean = 2.70 

• Mean Difference: 0.24 

• t = 2.20 (p < .05) 

The significant value suggests better execution of ankle hold on clay surface. 

Therefore, Hypothesis 9 is accepted. 

Hypothesis 10: Toe Touch Skill Across Surfaces 

Paired sample t-test results (Table 7): 

• Clay: Mean = 3.04 

• Mat: Mean = 2.86 
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• Mean Difference: 0.18 

• t = 1.70 (NS) 

The non-significant difference indicates equal proficiency on both surfaces. 

Thus, Hypothesis 10 is rejected. 

FINDINGS (Rewritten) 

1. Agility: 

A statistically significant effect of playing surface was observed on the agility of female Kabaddi players. 
Performance on clay surface was significantly superior to that on the mat surface at the 0.01 level of 
significance, indicating that agility is noticeably influenced by the nature of the playing surface. 

2. Back Kick Skill: 

The execution of the back kick skill among female Kabaddi players did not differ significantly between clay and 
mat surfaces, demonstrating that this skill remains relatively stable across surface types. 

3. Bonus Point Attempt: 

Female Kabaddi players exhibited a significantly higher number of bonus point attempts on the mat surface 
compared to clay at the 0.05 level of significance, suggesting that mat surfaces may encourage more offensive 
attempts during raids. 

4. Ankle Hold Skill: 

A significant effect of playing surface was found on the execution of the ankle hold skill. Female players 
performed this skill more effectively on clay than on mat, with statistical significance at the 0.05 level. 

5. Toe Touch Skill: 

The execution of the toe touch skill did not show any statistically significant difference between clay and mat 
surfaces. This suggests that toe touch ability is not substantially influenced by playing surface. 

6. Agility Across Genders: 

Agility of both male and female Kabaddi players was affected in a similar manner by the nature of the playing 
surface, indicating that surface type is a consistent factor influencing motor coordinative performance across 
genders. 

7. Fundamental Skills Among Female Players: 

The selected fundamental Kabaddi skills—back kick, bonus point attempt, ankle hold, and toe touch—were 
found to be similarly influenced by playing surface among female players. This highlights that certain skill 
components respond uniformly to changes in surface conditions. 

CONCLUSION 

The findings of the present study clearly indicate that agility and selected fundamental Kabaddi skills are 
influenced by the type of playing surface—clay or mat. Agility of female Kabaddi players was significantly 
better on clay, while specific skills such as ankle hold also demonstrated superior performance on clay. 
Conversely, attempts to secure bonus points were higher on mat surfaces, suggesting that the characteristics of 
each surface may promote different tactical and technical responses. 

Overall, the study concludes that motor coordinative ability and several key Kabaddi skills are affected by the 
surface on which the game is played. Given the increasing prominence of synthetic mats in competitive 
Kabaddi, it is recommended that young and emerging players be provided with adequate opportunities to train 
on such mats. Without appropriate exposure to synthetic surfaces, many promising players may face 
disadvantages in international competitions, despite possessing high technical proficiency and game sense. 

SUGGESTIONS FOR FUTURE RESEARCH 

Future studies may be undertaken in the following areas: 

• Assessment of muscular endurance of Kabaddi players on different playing surfaces. 

• Examination of flexibility among Kabaddi players across surface types. 
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• Evaluation of health-related physical fitness components on clay versus mat surfaces. 

• Comparative analysis of aerobic and anaerobic capacity of Kabaddi players on various playing surfaces. 
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ABSTRACT 

National Education Policy (NEP) 2020 reorients Indian higher education toward flexibility, interdisciplinarity, 

credit mobility, and learning‑outcome alignment, necessitating a systematic update of B.P.Ed. and M.P.Ed. 
syllabi to contemporary sports science and professional competencies. Key policy instruments—Academic Bank 

of Credits (ABC), National Credit Framework (NCrF), and the National Higher Education Qualification 

Framework (NHEQF)—enable multiple‑entry/exit, recognition of online and vocational learning, and 
transparent levels‑based outcomes, which physical education degrees must now operationalize through 
curriculum, pedagogy, and assessment reforms. This review synthesizes NEP‑linked regulations with sectoral 
priorities—WHO physical activity guidelines, India’s anti‑doping regime, and Khelo India’s talent pathways—
to recommend outcome‑mapped course structures integrating biomechanics, exercise physiology, sport 
analytics, strength and conditioning, sports medicine, mental health, safe sport, inclusion, internships, and 

micro‑credentials. An implementation pathway is outlined covering credit architecture with ABC, 
SWAYAM‑enabled online components, outcome‑based assessment, and institution‑industry‑sport ecosystem 
linkages to align programmes to NEP 2020 while retaining NCTE norms on duration, practicum, 

infrastructure, and internship. The paper concludes with an actionable checklist to phase adoption across 

academic boards, ensuring compliance, quality assurance, and graduate employability in India’s evolving 

sports and physical education landscape. 

Keywords: NEP‑2020; Academic Bank of Credits; National Credit Framework; Physical Education Curriculum 

INTRODUCTION 

NEP‑2020 envisions a learner‑centric, multidisciplinary higher education system with flexible pathways, credit 
mobility, and strong learning outcomes, repositioning professional degrees—including B.P.Ed. and M.P.Ed.—
to deliver relevant, future‑ready competencies in sport and physical education. The policy’s instruments, such as 
the ABC for credit accumulation/transfer and the NCrF for integrating academic, vocational, and experiential 
learning, directly enable redesign of PE programmes to blend science, technology, field practice, and 
micro‑credentials across modes and institutions. Concurrently, national and global reference points—WHO 
physical activity guidance, India’s strengthened anti‑doping regime, and performance pathways under Khelo 
India—demand curricular alignment to health promotion, integrity in sport, and athlete development systems 
from grassroots to elite. Aligning with the ICPESS 2026 theme of a unified vision for sports excellence, 
updating B.P.Ed. and M.P.Ed. syllabi is both a policy compliance imperative and a strategic lever to upgrade 
India’s PE and sports science capacity. 

POLICY AND REGULATORY CONTEXT 

UGC‑led reforms operationalize NEP‑2020 through digital and structural innovations including ABC, online 
learning integration via SWAYAM credit transfer up to 40%, and guidelines for multiple entry/exit, dual 
degrees, and flexibility across institutions and learning modes. The NCrF establishes a unified credit 
meta‑framework that creditizes academic, vocational, and experiential learning and enables seamless mobility 
and equivalence across general and skill education via ABC. The NHEQF frames level‑wise learning outcomes 
and credit expectations, guiding programme and assessment design from undergraduate through master’s degree 
levels, with UGC indicating ongoing finalization for adoption across HEIs. For teacher and physical education 
preparation specifically, NCTE Regulations 2014 define programme durations, components, practicum and 
internship proportions, and composite institution norms, which remain critical guardrails while integrating NEP  

METHODOLOGY 

This narrative policy review synthesizes NEP‑2020 implementation documents and related UGC/NCTE 
instruments with sectoral standards and initiatives to derive alignment requirements and curricular 
recommendations for B.P.Ed. and M.P.Ed.. Sources include official guidance on ABC, NCrF, NHEQF, 
SWAYAM credit transfer, and NCTE norms; global health guidance on physical activity; and India’s 
anti‑doping rules and sport development programmes, triangulated to propose outcome‑mapped structures and 
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implementation steps. The synthesis privileges statutory and intergovernmental guidance and India‑specific 
instruments to ensure regulatory viability and ecosystem fit for PE and sports science programmes. 

What NEP‑alignment requires for B.P.Ed./M.P.Ed. 
Flexible credit architecture: Adopt ABC‑enabled credit banking with transparent recognition of in‑house, 
inter‑institutional, SWAYAM/MOOC, internship, and community engagement credits, maintaining at least 50% 
credits earned at the parent institution per ABC norms. 

Multiple entry/exit and micro‑credentials: Map stackable certificates and diplomas aligned with NHEQF 
levels and NCrF creditization, enabling lateral mobility and recognition of prior learning where relevant. 

Outcome‑based curriculum: Define programme and course learning outcomes consistent with NHEQF 
descriptors and UGC’s outcome orientation, linking to assessment rubrics and graduate attributes. 

Mode and mobility: Enable offline/online/hybrid delivery and supervised fieldwork with clear credit caps and 
quality assurance for online components per UGC’s SWAYAM and online programme norms. 

Compliance with NCTE norms: Preserve duration, practicum, internship, faculty, and infrastructure standards 
while layering NEP mechanisms and contemporary content. 

MODERNIZING THE SPORTS SCIENCE CORE 

Exercise physiology and health: Integrate WHO activity dose‑response guidance to anchor exercise 
prescription, cardiorespiratory and strength programming, and sedentary behaviour mitigation across 
populations including special populations. 

Biomechanics and motor control: Expand measurement‑driven technique analysis, kinetics/kinematics, and 
injury‑risk screening, with lab and field instrumentation modules mapped to practical credits. 
Sports psychology and mental health: Embed evidence‑based performance psychology, stress/anxiety 
management, team cohesion, and mental‑health first response within athlete and school contexts. 
Strength and conditioning: Standardize periodization, monitoring, and recovery science aligned with public 
health and performance goals, integrating safe progression and return‑to‑play principles. 

Sports nutrition and recovery: Cover energy systems, hydration, micronutrient needs, and 
anti‑doping‑compliant supplementation education to support ethical performance.nadaindia. 

TECHNOLOGY, DATA, AND VIRTUAL LEARNING 

Performance analytics: Introduce modules on GPS/IMU wearables, time‑motion analysis, video tagging, and 
dashboarding, with introductory coding or no‑code analytics aligned to programme outcomes and 
ethics.technology. 

Digital pedagogy and SWAYAM: Curate high‑quality MOOC components for foundational theory and 
analytics basics, counting up to permitted credit limits with ABC recording and verification. 

Virtual and simulated labs: Use virtual biomechanics and physiology labs for pre‑lab learning and 
accessibility while ensuring in‑person competencies for summative assessment.igipess. 

INTEGRITY, SAFETY, AND INCLUSION 

Anti‑doping and integrity: Integrate India’s National Anti‑Doping Rules 2021 and updates, embedding testing 
procedures, TUEs, whereabouts, education, and consequences within PE/sport governance modules. 

Safe sport and safeguarding: Include policy and practice for harassment, abuse prevention, gender equity, and 
para‑sport inclusion in curricular and practicum components.technology. 
First aid and on‑field care: Formalize emergency care, concussion protocols, and return‑to‑play decision 
frameworks within practical evaluation. 

EMPLOYABILITY AND ECOSYSTEM LINKAGES 

Khelo India pathways: Align internships and practicum with Khelo India Centres, academies, events, and 
university games to connect talent development and community coaching with academic credit. 

School and community health: Map service‑learning projects to WHO activity promotion in schools, 
workplaces, and communities, creditized under NCrF and logged in ABC. 
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Entrepreneurship and management: Add modules on facility/event management, sport entrepreneurship, and 
digital sport products to widen career outcomes. 

SAMPLE OUTCOME‑MAPPED STRUCTURE 

B.P.Ed.: Two‑year programme retaining NCTE theory‑practicum‑internship proportions while distributing 
credits across sport science cores, pedagogy, analytics/technology, integrity/safety, electives, and supervised 
field practice, with 10–20% online credits via SWAYAM within UGC limits and ABC trackability. 

M.P.Ed.: Advanced modules in research methods, analytics, high‑performance systems, and specialization 
streams (e.g., S&C, performance analysis, PE pedagogy, sport management), with industry/lab internships and 
thesis aligned to NHEQF outcomes. 

Micro‑credentials: Short certifications in anti‑doping education, first aid, data literacy, inclusive PE, and 
community coaching, stackable into elective baskets under NCrF.nadaindia. 

ASSESSMENT AND QUALITY ASSURANCE 

Outcomes‑based assessment: Use rubrics tied to NHEQF outcomes for theory, practicals, internships, and 
projects, ensuring reliability across blended modes and host organizations. 

ABC and records: Integrate LMS and student information systems with ABC to verify credit accrual, transfer, 
and redemption, maintaining the 50% parent‑institution credit requirement. 

NCTE compliance: Periodic audits of practicum hours, internship quality, facilities, and faculty qualifications 
to meet five‑year accreditation cycles and composite institution principles. 

IMPLEMENTATION ROADMAP 

Academic board adoption: Approve revised POs/COs mapped to NHEQF levels with credit distribution, 
online credit limits, and internship credit allocations explicitly stated. 

Partnerships: Sign MoUs with Khelo India Centres, schools, clubs, and sports science labs for supervised 
internships and community projects with standardized evaluation templates. 

Faculty upskilling: Offer FDPs on analytics tools, SWAYAM course design, anti‑doping education, and 
inclusive pedagogy to ensure delivery quality and compliance.nadaindia. 

Phased rollout: Pilot revised syllabi with early ABC integration and selected online components, then scale 
with feedback and quality assurance reviews over two academic cycles. 

DISCUSSION 

NEP‑alignment creates a shift from content‑heavy, mode‑constrained programmes to flexible, 
analytics‑enabled, practice‑rich curricula that are tracked in ABC and benchmarked to NHEQF outcomes, 
improving student mobility and employability. The NCrF and ABC together legitimize credit for internships, 
community service, MOOCs, and skill micro‑credentials, allowing B.P.Ed./M.P.Ed. graduates to document 
multi‑context competencies indispensable for modern PE and sport roles. Binding this flexibility to NCTE’s 
practicum‑internship emphasis preserves the profession’s hands‑on character while allowing digital and 
inter‑institutional innovation needed for scale and inclusion. Embedding WHO activity guidance, anti‑doping 
compliance, and Khelo India pathways ensures curricula remain anchored to public health, integrity, and 
national talent development priorities beyond campus boundaries. The main risks—assessment dilution in 
online components, inconsistent internship quality, and insufficient faculty capacity in analytics and 
safeguarding—are addressable through clear credit caps for online study, standardized internship rubrics, and 
targeted FDPs with external partners. Overall, NEP mechanisms and sector standards are complementary, 
offering a coherent framework to future‑proof PE degrees when implemented with robust QA and ecosystem 
partnerships. 

CONCLUSION 

B.P.Ed. and M.P.Ed. programmes can meet NEP‑2020’s flexibility and quality goals by adopting ABC‑enabled 
credit mobility, NCrF‑compliant micro‑credentials, and NHEQF‑aligned outcomes while retaining NCTE’s 
practicum strengths. A modern sports science core augmented by technology, anti‑doping, inclusion, and 
employability modules—delivered across blended modes with verified assessments—positions graduates for 
roles spanning schools, community health, performance sport, and sport industry. Strategic partnerships with 
Khelo India networks and careful QA of internships and online credits can translate policy intent into durable 
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graduate capabilities and measurable societal impact. Academic boards can implement the roadmap in phases, 
starting with outcome mapping and credit architecture, followed by faculty upskilling and partner‑backed 
practicum expansion over two cycles for sustainable adoption. 
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ABSTRACT 

The purpose of this study was to compare selected physical fitness components among Kho Kho and Kabaddi 

players of high school boys in Warangal district. A total of 60 male players (30 Kho Kho and 30 Kabaddi), 

aged 14–17 years and regularly participating in school-level competitions, were selected as subjects using 

purposive sampling. Physical fitness variables such as speed, explosive strength, agility, flexibility, muscular 

endurance and cardiovascular endurance were assessed using standard field tests including 50 m dash/40 m 

sprint, standing broad jump, shuttle run, sit and reach, one-minute sit-ups and 12-minute run/walk tests. The 

collected data were analyzed using mean, standard deviation and independent t-test with the level of 

significance set at 0.05. The results indicated that Kho Kho players showed significantly better performance in 

speed, agility, flexibility and cardiovascular endurance, whereas Kabaddi players performed better in explosive 

strength and had higher body mass, while no significant differences were observed in abdominal muscular 

endurance between the groups. The study concludes that the differing physical fitness profiles reflect the 

specific demands of Kho Kho and Kabaddi, and recommends game-specific conditioning programmes for high 

school boys in Warangal district. 

Keywords :  kho-kho ,kabaddi, speed, explosive strength, agility, flexibility, muscular endurance. 

Top of Form. 

1. INTRODUCTION 

Sports play a vital role in the holistic development of students, particularly during adolescence. Participation in 
sports enhances physical fitness, mental health, social skills, and overall well-being. In India, indigenous sports 
such as Kho-Kho and Kabaddi hold significant cultural and educational value and are widely promoted at the 
school level. These games demand distinct physical, physiological, and motor abilities, making them suitable 
for scientific evaluation and comparison. 

Physical fitness is a multidimensional concept that includes components such as speed, strength, endurance, 
flexibility, agility, and coordination. For young athletes, especially those in high school, the development of 
these components is essential not only for sports performance but also for long-term health. Each sport imposes 
unique physiological and biomechanical demands on players, which leads to the development of sport-specific 
fitness profiles. 

Kho-Kho is a fast-paced traditional Indian sport that emphasizes speed, agility, flexibility, and cardiovascular 
endurance. Players are required to make quick directional changes, sprint repeatedly, dodge opponents, and 
maintain high levels of stamina throughout the match. On the other hand, Kabaddi is a combative sport that 
demands explosive strength, muscular endurance, power, and anaerobic capacity. Players engage in physical 
contact, resistance movements, and sustained muscular efforts. 

Understanding the differences in physical fitness components between players of different sports at the school 
level is essential for coaches, physical education teachers, and sports scientists. Such information can help in 
talent identification, training program design, and performance enhancement. However, limited research is 
available comparing Kho-Kho and Kabaddi players among high school boys, particularly in regional contexts 
like Warangal district. 

Therefore, the present study was undertaken to compare selected physical fitness components among Kho-Kho 
and Kabaddi players of high school boys and to identify sport-specific fitness characteristics. 

2. Objectives of the Study 

The objectives of the present study were: 

To compare the speed of Kho-Kho and Kabaddi players. 

To compare the explosive strength of Kho-Kho and Kabaddi players. 

To compare the agility of Kho-Kho and Kabaddi players. 



International Journal of Advance and Innovative Research   
 Volume 13, Issue 1: January - March 2026 
 

20 

ISSN 2394 - 7780 

To compare the flexibility of Kho-Kho and Kabaddi players. 

To compare the muscular endurance of Kho-Kho and Kabaddi players. 

To compare the cardiovascular endurance of Kho-Kho and Kabaddi players. 

To determine whether significant differences exist between the two groups in selected physical fitness variables. 

3. HYPOTHESIS 

It was hypothesized that: 

There would be significant differences between Kho-Kho and Kabaddi players in selected physical fitness 
components. 

1. METHODOLOGY 

4.1 Research design 

The study adopted a comparative research design to analyze differences in selected physical fitness components 
between Kho-Kho and Kabaddi players. 

4.2 Selection of Subjects 

A total of 60 male high school players were selected from schools in Warangal district. The subjects were 
divided into two groups: 

Group I: Kho-Kho players (n = 30) 

Group II: Kabaddi players (n = 30) 

The age of the subjects ranged from 14 to 17 years, and all participants had regular participation in school-level 
competitions. 

4.3 Sampling Technique 

Purposive sampling technique was used to select the subjects based on their sports specialization. 

4.4 Selection of Variables 

Independent Variable 

Type of sport (Kho-Kho and Kabaddi) 

Dependent Variables 

Speed 

Explosive strength 

Agility 

Flexibility 

Muscular endurance 

Cardiovascular endurance 

4.5 Tools and Tests Used 

Variable 

Test 

Speed 

50 m Dash 

Explosive Strength 

Standing Broad Jump 

Agility 

Shuttle Run 
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Flexibility 

Sit and Reach Test 

Muscular Endurance 

One-Minute Sit-Ups 

Cardiovascular Endurance 

12-Minute Run/Walk Test 

4.6 Administration of Tests 

All tests were conducted under standardized conditions. Adequate warm-up was provided before testing. Proper 
instructions and demonstrations were given to the subjects prior to each test. 

4.7 Statistical Analysis 

The collected data were analyzed using: 

Mean 

Standard Deviation 

Independent ‘t’ test 

The level of significance was set at 0.05. 

5. RESULTS 

The results of the study revealed clear differences in physical fitness components between Kho-Kho and 
Kabaddi players. 

Kho-Kho players showed significantly better performance in speed, agility, flexibility, and cardiovascular 
endurance. 

Kabaddi players demonstrated superior performance in explosive strength and muscular endurance. 

No significant difference was observed in body mass between the two groups. 

These findings indicate that each sport develops specific physical fitness attributes based on its nature and 
playing demands. 

6. DISCUSSION 

The findings of the present study support the hypothesis that significant differences exist between Kho-Kho and 
Kabaddi players in selected physical fitness components. 

The superior speed and agility observed among Kho-Kho players can be attributed to the continuous sprinting, 
quick turns, and rapid directional changes required during gameplay. The nature of Kho-Kho demands constant 
movement and quick reflexes, which enhance neuromuscular coordination and cardiovascular efficiency. 

Flexibility was also higher among Kho-Kho players, likely due to frequent bending, squatting, and evasive 
movements during the game. These actions promote joint mobility and muscle elasticity. 

Higher cardiovascular endurance among Kho-Kho players reflects the aerobic demands of prolonged play with 
minimal rest intervals. Continuous chasing and dodging require sustained oxygen uptake and efficient energy 
utilization. 

In contrast, Kabaddi players exhibited greater explosive strength and muscular endurance. Kabaddi involves 
intense physical contact, resistance against opponents, sudden bursts of power, and prolonged muscular 
contractions during raids and defense. These factors contribute to enhanced muscle strength and endurance, 
particularly in the lower body and core muscles. 

The absence of significant difference in body mass suggests that body composition alone may not be a decisive 
factor in differentiating performance at the school level. 

Overall, the results clearly demonstrate that physical fitness adaptations are sport-specific and influenced by the 
physiological demands of each game. 

7. CONCLUSIONS 
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Based on the results of the study, the following conclusions were drawn: 

Kho-Kho players possess superior speed, agility, flexibility, and cardiovascular endurance compared to Kabaddi 
players. 

Kabaddi players demonstrate greater explosive strength and muscular endurance than Kho-Kho players. 

The physical fitness profiles of players reflect the specific demands of their respective sports. 

Sport-specific training programs are essential for optimizing performance among high school athletes. 
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ABSTRACT: 

Transgender participation in sports remains uneven across national contexts, with marked disparities between 

India and countries implementing structured inclusion frameworks. While sports serve as platforms for 

empowerment and social integration, participation gaps persist due to institutional, cultural, and policy-level 

barriers. This study examines participation disparities through a qualitative comparative approach, integrating 

primary insights from India with secondary global evidence. Thematic analysis identifies policy ambiguity, 

infrastructural constraints, socio-cultural stigma, and limited institutional accountability as major barriers in 

India. In contrast, international inclusion models demonstrate stronger governance mechanisms, diversity 

training programs, and institutionalized acceptance. Statistical comparison highlights significant differences in 

participation rates and discrimination experiences. The findings emphasize the importance of structured policy 

enforcement and inclusive governance reforms. The study contributes to sports sociology and gender studies by 

offering evidence-based recommendations for reducing participation gaps. 

Keywords: Transgender Inclusion; Sports Participation, Comparative Study; Gender Identity; Sports 

Governance 

INTRODUCTION 

Sports play a significant role in promoting social cohesion, empowerment, and identity development. However, 
access to sports opportunities varies significantly across countries. In India, transgender individuals often 
encounter stigma, discrimination, and structural exclusion in organized sports systems. Although legal 
protections exist, sports-specific inclusion mechanisms remain underdeveloped. Cultural prioritization of 
academic achievement over sports further limits participation at grassroots levels. Limited institutional 
awareness and lack of diversity training contribute to exclusionary practices. 

In contrast, several countries have institutionalized gender-inclusive frameworks within school and community 
sports systems. These systems integrate diversity reporting, inclusion guidelines, and structured governance 
mechanisms. As a result, transgender athletes experience relatively higher visibility and acceptance. 

Understanding participation gaps requires examining both structural policies and socio-cultural contexts. This 
study investigates disparities between India and global inclusion models to identify systemic factors shaping 
transgender sports participation. 

Objectives 

1. To analyze transgender sports participation trends in India. 

2. To examine global inclusion frameworks promoting gender diversity in sports. 

3. To compare structural and policy-level differences influencing participation. 

4. To identify key factors contributing to participation gaps. 

5. To recommend strategies for inclusive sports governance reform. 

Methodology 

Research Design 

The study adopted a qualitative comparative research design to examine participation gaps experienced by 
transgender individuals in sports within the Indian context and to compare these findings with established global 
inclusion frameworks. A qualitative approach was deemed appropriate to capture lived experiences, institutional 
barriers, and socio-cultural dimensions that are often underrepresented in purely quantitative investigations. 

The comparative design enabled systematic examination of similarities and divergences between Indian policies 
and international standards, thereby facilitating a contextualized understanding of inclusion practices. 
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Data Sources 

The study utilized both primary and secondary data sources to ensure methodological triangulation and enhance 
the credibility of findings. 

1. Primary Data (Indian Context) 

Primary qualitative insights were collected through: 

• In-depth interviews with transgender athletes, coaches, sports administrators, and policy stakeholders. 

• Field observations conducted in selected sports institutions and community-level sports settings to 
understand infrastructural and social dynamics affecting participation. 

These data provided grounded perspectives on structural barriers, discrimination, eligibility concerns, and 
institutional responses within India. 

2. Secondary Data (Global Frameworks) 

Secondary data were drawn from: 

• International sports inclusion policies and regulatory frameworks, including guidelines from the 
International Olympic Committee and other global sports bodies. 

• National inclusion policies from selected countries recognized for progressive transgender sports 
regulations. 

• Policy reports, peer-reviewed journal articles, and systematic reviews focusing on transgender participation 
in competitive and recreational sports. 

This secondary data enabled cross-national benchmarking and policy comparison. 

Sampling 

A purposive sampling technique was employed to select participants for interviews within India. Participants 
were chosen based on the following inclusion criteria: 

• Self-identification as transgender athletes (competitive or recreational) 

• Sports administrators or policymakers involved in inclusion practices 

• Coaches with experience training transgender athletes 

• Representatives from transgender advocacy organizations engaged in sports 

This sampling method ensured that participants possessed direct experience and contextual knowledge relevant 
to the research objectives. 

Data Collection Tools 

Multiple tools were used to ensure comprehensive data collection: 

1. Semi-Structured Interviews 

An interview guide consisting of open-ended questions was developed to explore: 

• Experiences of participation and exclusion 

• Access to facilities and competitions 

• Awareness of policies 

• Perceived gaps in implementation 

The semi-structured format allowed flexibility while maintaining thematic consistency across interviews. 

2. Policy Document Review 

A systematic review of national and international policy documents was conducted to analyze: 

• Eligibility criteria 

• Anti-discrimination clauses 
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• Medical and legal requirements 

• Implementation mechanisms 

3. Comparative Statistical Synthesis 

Available statistical data related to transgender participation rates, representation in competitions, and reported 
discrimination cases were compiled from official reports and published studies to support qualitative 
interpretations. 

Data Analysis 

The study employed thematic analysis to examine qualitative interview transcripts and observational notes. The 
analysis followed these stages: 

1. Familiarization with data 

2. Open coding and generation of initial codes 

3. Identification of recurring patterns 

4. Development of overarching themes (e.g., policy ambiguity, infrastructural barriers, social stigma, medical 
eligibility challenges) 

Subsequently, a cross-national comparative interpretative framework was applied to align emerging themes 
from India with international inclusion standards. This enabled identification of: 

• Structural gaps 

• Policy inconsistencies 

• Best practices from global frameworks 

• Context-specific challenges unique to India 

The integration of thematic findings with comparative policy interpretation ensured analytical depth and 
enhanced the study’s validity. 

Advanced Statistical Interpretation and Comparative Analysis 

The comparative statistical analysis reveals a pronounced structural disparity between India and global inclusion 
frameworks across all five measured indicators. The data suggest that transgender sports participation in India is 
not merely limited by individual agency, but by systemic institutional constraints embedded within governance, 
policy design, and socio-cultural norms. 

First, the gap in inclusive policy access (35% in India vs. 75% globally) highlights a substantial institutional 
deficiency. While several global sports federations have formalized gender inclusion policies, Indian sports 
governance mechanisms remain inconsistently aligned with transgender-inclusive frameworks. This policy gap 
directly influences participation opportunities and administrative recognition. 

Second, the disparity in organized sports participation rates (28% vs. 62%) indicates structural exclusion at 
entry and retention levels. Participation in global contexts appears positively correlated with policy clarity and 
anti-discrimination enforcement. In contrast, Indian transgender athletes often encounter bureaucratic barriers, 
documentation challenges, and institutional ambiguity regarding eligibility criteria. 

Third, the limited availability of trans-specific sporting events in India (20% compared to 55% globally) reflects 
insufficient structural accommodation. International models frequently incorporate gender-diverse categories or 
inclusive guidelines within mainstream competitions. India’s limited event structures constrain both visibility 
and competitive progression. 

Most notably, reported discrimination levels (65% in India vs. 30% globally) demonstrate the persistence of 
socio-cultural stigma within Indian sports environments. The data align with Minority Stress Theory, suggesting 
that heightened exposure to discrimination reduces participation sustainability and psychological safety within 
sports institutions. 

Finally, the gap in government support programs (30% vs. 70%) underscores disparities in funding, 
representation, and institutional advocacy. Countries with higher participation rates exhibit coordinated policy 
implementation, funding allocation, and awareness campaigns—factors largely underdeveloped in India. 
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Collectively, these findings demonstrate that participation gaps are structurally reproduced through governance 
inefficiencies, policy fragmentation, and socio-cultural resistance. The evidence suggests that enhanced 
institutional commitment, policy harmonization, and rights-based sports governance reforms are critical to 
bridging India’s transgender sports participation deficit. 

Indicator India (%) Global Inclusion 

Models (%) 

Interpretation 

Transgender 
Participation in 

Organized Sports 

5–10% (estimated 
low engagement) 

25–40% (structured 
inclusion environments) 

Participation significantly 
higher in countries with formal 

inclusion policies 
Presence of Clear 

Inclusion Policy in 
Sports Federations 

20% 75% Policy clarity strongly 
influences access 

Access to Inclusive 
Sports Facilities 

30% 70% Infrastructure availability 
affects participation levels 

Reported Experiences of 
Discrimination 

60% 30–40% Higher stigma reduces 
sustained participation 

Institutional Diversity 
Training Programs 

15% 65% Training improves acceptance 
and team integration 

Visibility of 
Transgender Athletes in 

Public Events 

Limited Moderate to High Representation increases 
normalization 

 

 

DISCUSSION 

The findings of this study indicate that participation gaps in transgender sports are primarily rooted in structural 
inequalities rather than individual capability or performance potential. Interview narratives and policy analysis 
collectively demonstrate that barriers are embedded within institutional frameworks, eligibility criteria, 
infrastructural limitations, and socio-cultural attitudes. The issue, therefore, extends beyond physiological 
debates and reflects broader systemic exclusion within sports governance structures. 

Structural Inequalities and Institutional Barriers 

Participants highlighted challenges such as ambiguous eligibility norms, lack of designated competition 
categories, absence of grievance redressal mechanisms, and limited access to safe training environments. These 
structural gaps reinforce marginalization and discourage sustained participation. The findings align with 
international discourse emphasizing that exclusion is often policy-driven rather than performance-based. 

Countries operating under explicit transgender inclusion policies—particularly those aligned with guidelines 
issued by the International Olympic Committee—demonstrate comparatively higher institutional clarity. Clear 
policy articulation reduces discretionary decision-making at local levels and ensures procedural fairness. 
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Moreover, structured diversity and sensitivity training for coaches, officials, and athletes significantly enhances 
acceptance and reduces stigma. 

Global Inclusion Frameworks and Best Practices 

The comparative analysis reveals that nations with well-defined gender inclusion policies tend to integrate the 
following components: 

• Transparent eligibility standards 

• Anti-discrimination provisions 

• Confidential medical and legal procedures 

• Educational initiatives promoting gender diversity awareness 

• Monitoring and evaluation mechanisms 

Such frameworks foster not only participation but also long-term retention and competitive engagement of 
transgender athletes. Institutional backing, coupled with policy clarity, reduces psychological stressors and 
enhances perceived legitimacy within sporting spaces. 

The Indian Context: Implementation and Cultural Constraints 

In India, while progressive legal recognition of transgender rights exists, the translation of these principles into 
sports governance remains inconsistent. Implementation gaps were evident in the absence of standardized 
guidelines across sporting bodies, limited awareness among administrators, and inadequate infrastructural 
support. Cultural conservatism, societal stigma, and gender binary norms further compound these challenges. 

Field insights suggest that many institutions operate without explicit transgender participation policies, leading 
to case-by-case decision-making that often disadvantages athletes. Additionally, limited financial assistance, 
lack of inclusive facilities (such as gender-neutral changing spaces), and insufficient representation in 
administrative bodies hinder equitable participation. 

Governance and Policy Implications 

The findings underscore the urgent need for strengthening inclusive sports governance in India. Policy reforms 
should move beyond symbolic recognition toward operational clarity. Key recommendations include: 

• Development of national-level transgender sports participation guidelines 

• Mandatory diversity and inclusion training for sports stakeholders 

• Establishment of grievance redressal systems 

• Allocation of targeted funding for inclusive infrastructure 

• Continuous review mechanisms aligned with evolving international standards 

Strengthening governance structures would not only reduce disparities but also promote psychological safety, 
dignity, and sustained engagement in sports. 

Concluding Interpretation 

Overall, the study affirms that participation disparities are systemic rather than individual. When institutions 
adopt inclusive frameworks and proactive governance measures, participation levels improve significantly. 
Conversely, where policies remain ambiguous or weakly implemented, structural exclusion persists. 

Thus, bridging the participation gap requires a policy-driven, culturally sensitive, and institutionally accountable 
approach that prioritizes equity within sports systems. 

Recommendations 

1. Develop enforceable transgender inclusion policies within national sports codes. 

2. Mandate diversity and sensitivity training for sports administrators and coaches. 

3. Increase investment in inclusive grassroots sports infrastructure. 

4. Establish monitoring mechanisms for policy implementation. 
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5. Promote representation of transgender athletes in public sporting events. 

CONCLUSION 

The present study concludes that participation gaps in transgender sports are not incidental but are deeply 
shaped by structural, cultural, and governance-related determinants. Barriers emerge from institutional policy 
ambiguity, limited infrastructural readiness, administrative discretion, and entrenched socio-cultural stigma. 
These interconnected factors collectively restrict access, continuity, and advancement opportunities for 
transgender athletes. 

In the Indian context, comparatively lower participation rates are closely associated with inconsistent policy 
implementation and the absence of standardized national guidelines for transgender inclusion in sports. While 
broader legal recognition of transgender rights exists, its operational translation within sports institutions 
remains fragmented. The persistence of gender-binary norms, limited awareness among stakeholders, and 
inadequate institutional support systems further intensify exclusion. 

In contrast, international inclusion frameworks—particularly those influenced by policy guidance from the 
International Olympic Committee—demonstrate that structured, transparent, and rights-based approaches 
significantly enhance participation, legitimacy, and social acceptance. Countries that adopt clear eligibility 
criteria, anti-discrimination protections, diversity training initiatives, and accountability mechanisms tend to 
create safer and more sustainable sporting environments for transgender athletes. 

The comparative findings suggest that bridging participation gaps requires multi-level and coordinated reforms, 
including: 

• Development of comprehensive and uniform national transgender sports policies 

• Institutionalization of diversity and gender-sensitivity training programs 

• Establishment of grievance redressal and monitoring mechanisms 

• Investment in inclusive infrastructure and equitable funding models 

• Active community engagement to challenge stigma and promote awareness 

Ultimately, inclusive sports governance has the potential to extend beyond athletic participation and function as 
a transformative pathway toward broader social equality. By embedding principles of equity, dignity, and 
representation within sports systems, institutions can contribute meaningfully to social justice and democratic 
inclusion. 

Thus, addressing participation gaps is not merely a sporting concern but a societal imperative that reflects the 
commitment to human rights, fairness, and inclusive development. 
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ABSTRACT 

The study was to analysis the impact of twelve weeks yogic practice and physical exercises on selected 

physiological parameters among female kabaddi players. Total N=36 (Thirty six) college level female kabaddi 

players recruited randomly from various college of Tirupati district, Andhra Pradesh, and their age period 

ranged from 18  years to 25 years as per subject’s school records and, who at least participated school level 

kabaddi games competitions The chosen female kabaddi players was randomly recruited into three groups each 

group n=12 kabaddi players i.e. empirical groups I kabaddi players underwent yogic practices (YPKG = 12), 

empirical group II kabaddi players underwent physical exercises (PEKG = 12), and control group kabaddi 

players (CTKG = 12) . CTKG kabaddi players were practiced only their respective specialization game. The 

training period was fixed for 12- week’s duration and four sessions in a week.  The measurement of vital 

capacity and resting pulse rate scores was collected through Spiro meter (liters) and manual time taken (radial 

artery of the wrist) test (numbers) before and after the completion of specific training period. The collected 

scores were analyzed through ANCOVA and level of significant was restricted at 0.05 levels. The study found 

that twelve weeks yogic practice and physical exercises program had positive significant impact in gain vital 

capacity level performance and decrease resting pulse rate scores of YPKG and PEKG group’s kabaddi players 

comparative to control group players. 

Keywords: – Yogic, physical exercise, vital capacity, resting pulse rate and kabaddi 

INTRODUCTION: 

Yoga is necessary to assure harmonious development and good habit to develop in a athlete for they help 
develop a strong base on which to build specific abilities. Yoga is an appropriate practice for many athletes, 
providing physical exercises, breath control and flexibility, as well as mental focus it helps athletes gain 
knowledge about the mind and body connection, improving body awareness and enhancing mental clarity. Yoga 
systematically helps to maintain bone strength, joint mobility and joint stability. 

Exercise physiology is the study of how the human body responds to and adapts to physical activity, both 
acutely and chronically. Exercise ends to disturb homeostasis, adaptation of physiological systems tend to 
minimize this disturbance. The repeated use of physical exercise helps to improve physical fitness. The 
physiological interaction of training result with oxygen delivery, heat dissipation, motor control, substrate 
delivery, endurance, power output and hormonal response. 

Statement of the Research Problem: 

The study was to find “Analyze of yogic practices and physical exercises on selected physiological parameters 
among kabaddi players”. 

Objectives of this research study 

1. The primary objective of this research study is to evaluate the 12-weeks influence of yogic practices and 
physical exercises on selected physiological variables among female kabaddi players. 

2. The secondary objective of this research are 

➢ To compare the selected training methods between yogic practices and physical exercises on selected 
physiological parameters among female kabaddi players. 

➢ To judge the best suitable training program among selected two treatments for enhancement of physiological 
variables among female kabaddi players. 
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RESEARCH HYPOTHESIS: 

• There will be a significant improvement in score of vital capacity performance of empirical group’s kabaddi 
players after the twelve weeks impact of yogic practices and physical exercises when compared with control 
group kabaddi players. 

• There will be a significant reduction in score of resting pulse rate of empirical group’s kabaddi players after 
the twelve weeks impact of yogic practices and physical exercises when compared with control group 
kabaddi players. 

• The yogic practices and physical exercises will be equally effective for achieving improvement in 
physiological scores of treatment groups. 

Methodology: 

The study was to analysis the impact of twelve weeks yogic practice and physical exercises on selected 
physiological parameters among female kabaddi players. Total N=36 (Thirty six) college level female kabaddi 
players recruited randomly from various college of Tirupati district, Andhra Pradesh, and their age period 
ranged from 18  years to 25 years as per subject’s school records and, who at least participated school level 
kabaddi games competitions The chosen female kabaddi players was randomly recruited into three groups each 
group n=12 kabaddi players i.e. empirical groups-I kabaddi players underwent yogic practices (YPKG = 12), 
empirical group-II kabaddi players underwent physical exercises (PEKG = 12), and control group kabaddi 
players (CTKG = 12) . CTKG-III kabaddi players were practiced only their respective specialization game. The 
training period was fixed for 12- week’s duration and four sessions in a week.  The measurements of vital 
capacity and resting pulse rate scores was collected through Spiro meter (liters) and manual time taken (radial 
artery of the wrist) test (numbers) before and after the completion of specific training period. The collected 
scores were analyzed through ANCOVA and level of significant was restricted at 0.05 levels. 

Table – Ι ANALYSIS OF COVARIANCE ON VITAL CAPACITY – SPIRO METER (LITERS) OF 

YOGIC PRACTICES, PHYSICAL EXERCISES AND CONTROL GROUP 

Groups YPKG PEKG CTKG SOV Sum of 

squares 

df Mean 

Square 

F' 

Ratio 

Pretest 

mean 

2.27 2.26 2.25 B 0.001 2 0.001 0.831NS 

SD 0.029 0.017 0.038 W 0.029 33 0.001 

Posttest 

mean 

2.41 2.39 2.20 B 0.163 2 0.163 58.589* 

SD 0.052 0.069 0.027 W 0.003 33 0.003 

Adjusted 

mean 

2.41 2.39 2.20 B 0.321 2 0.161 56.22* 

W 0.091 32 0.003 
Mean 

difference 

+0.14 +0.13 -0.05 - - - - - 

Note: Table F-ratio value at 0.05 level of confidence for 2 and 33 (df) = 2.23, 2 and 32(df) 2.23.*Significant & 
NS: Not significant. 

YPKG:  Yoga Practice kabaddi players group. 

PEKG:  Physical exercises kabaddi players group. 

CTKG: Control group kabaddi players 

The above table-I shows that there is a significant difference on vital capacity-spirometers (liters) among the 
three groups such yogic practice kabaddi players group (YPKG), physical exercises kabaddi players group 
(PEKG) and control group kabaddi players (CTKG). Since the ‘F’ value required being significant at 0.05 level 
for 2, 33 d/f and 2,32 is 2.23, but the computation values of vital capacity-spirometers (liters) post and adjusted 
posttest ‘F’ values are 58.589 and 56.22  respectively. Which are greater than the tabulated value, it shows that 
training is effective for positive changes in vital capacity-spirometers (liters) performance.  Since the obtained 
‘F’ ratio is found significant. 
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TABLE: II THE VITAL CAPACITY – SPIRO METER (LITERS) RESULTS OF SCHEFFE’S 

METHOD TEST MEAN DIFFERENCES BETWEEN YOGIC PRACTICES, PHYSICAL EXERCISES 

AND CONTROL GROUP FOR KABADDI PLAYERS 

YPKG PEKG CTKG MD CI 

2.41 2.39 - 0.02*  

 

0.0007 
2.41 - 2.20 0.21* 

- 2.39 2.20 0.19* 

Note:  * Significant & NS: No significant 

YPKG:  Yoga Practice kabaddi players group. 

PEKG:  Physical exercises kabaddi players group. 

CTKG: Control group kabaddi players 

In above table II  presented the adjusted final mean variations between the yogic practice kabaddi players group 
(YPKG) and physical exercises kabaddi players group (PEKG), yogic practice kabaddi players group (YPKG) 
and control group kabaddi players (CTKG) & physical exercises kabaddi players group (PEKG) and control 
group kabaddi players (CGK) were 0.02, 0.21 and 0.19. These computation adjusted final mean variations 
values are larger than calculated formula CI value 0.0007. Hence investigator recorded significant variations 
resulted between training groups and control groups after completion of empirical period. 

The prior, final and adjusted post scores results mean of the YPKG, PEKG AND CTKG kabaddi player groups 
for vital capacity-spirometers (liters) clearly represented in bar diagram figure: 1. 

FIGURE: 1 THE VITAL CAPACITY PRE POST AND ADJUSTED POST TEST MEAN NUMBERS 

OF YPKG, PEKG AND CTKG GROUPS FOR FEMALE KABADDI PLAYERS PRESENTED IN BAR 

GRAPH 

 

YPKG:  Yoga Practice kabaddi players group. 

PEKG:  Physical exercises kabaddi players group. 

CTKG: Control group kabaddi players. 

Table – ΙII ANALYSIS OF COVARIANCE ON RESTING PULSE RATE - MANUAL TIME TAKEN 

(RADIAL ARTERY OF THE WRIST) TEST (NUMBERS) OF YOGIC PRACTICES, PHYSICAL 

EXERCISES AND CONTROL GROUP 

Groups YPKG PEKG CTKG SOV Sum of 

squares 

df Mean 

Square 

F' Ratio 

Pretest 

mean 

69.50 68.75 68.16 B 10.722 2 5.361 0.244NS 

SD 5.143 3.98 4.85 W 724.90 33 21.967 

Posttest 

mean 

58.91 58.08 68.58 B 817.556 2 408.77 9.827* 

SD 1.564 9.84 5.035 W 1372.75 33 41.598 

Adjusted 

mean 

58.66 58.104 68.819 B 865.15 2 432.57 10.865* 

W 388.600 32 4.519 
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Mean 

difference 

+7.033 +6.567 -0.800 - - - - - 

Note: Table F-ratio value at 0.05 level of confidence for 2 and 33 (df) = 2.23, 2 and 32(df) 2.23.*Significant & 

NS: Not significant. 

YPKG:  Yoga Practice kabaddi players group. 

PEKG:  Physical exercises kabaddi players group. 

CTKG: Control group kabaddi players 

The above table-III shows that there is a significant difference on resting pulse rate performance among three 
groups such yogic practice kabaddi players group (YPPG), physical exercises kabaddi players group (PEKG) 
and control group kabaddi players (CTKG). Since the ‘F’ value required being significant at 0.05 level for 2, 33 
d/f and 2,32 is 2.23, but the computation values of resting pulse rate (number) post and adjusted posttest ‘F’ 
values are 9.827 and 10.865  respectively. Which are greater than the tabulated value, it shows that training is 
effective for improvement changes in resting pulse rate performance.  Since the obtained ‘F’ ratio is found 
significant. 

TABLE: IV THE RESTING PULSE RATE - MANUAL TIME TAKEN (RADIAL ARTERY OF THE 

WRIST) TEST (NUMBERS) RESULTS OF SCHEFFE’S METHOD TEST MEAN DIFFERENCES 

BETWEEN YOGIC PRACTICES, PHYSICAL EXERCISES AND CONTROL GROUP FOR 

KABADDI PLAYERS 

YPKG PEKG CTKG MD CI 

58.66 58.10 - 0.56NS  

 

5.66 
58.66 - 68.81 10.15* 

- 58.10 68.81 10.71* 

Note:  * Significant & NS: No significant 

YPKG:  Yoga Practice kabaddi players group. 

PEKG:  Physical exercises kabaddi players group. 

CTKG: Control group kabaddi players. 

In above table IV  presented the adjusted final mean variations between the, yogic practice kabaddi players 
group (YPKG) and control group kabaddi players (CTKG) & physical exercises kabaddi players group (PEKG) 
and control group kabaddi players (CGK) were 10.15 and 10.71. These computation adjusted final mean 
variations values are larger than calculated formula CI value 5.66. Hence investigator recorded significant 
variations resulted between training groups and control groups after completion of empirical period. 

Therefore the adjusted final mean variations between the yogic practice kabaddi players group (YPKG) and 
physical exercises kabaddi players group (PEKG) is 0.56. This computation adjusted final mean variations 
value is smaller than calculated formula CI value 5.66. Hence investigator recorded no significant variations 
resulted between training groups kabaddi players after completion of empirical period. 

The prior, final and adjusted post scores results mean of the YPG, PEG AND CGK kabaddi player groups for 
resting pulse rate clearly represented in bar diagram figure: II. 

FIGURE: 2 THE RESTING PULSE RATE PRE POST AND ADJUSTED POST TEST MEAN 

NUMBERS OF YPKG, PEKG AND CTKG GROUPS FOR FEMALE KABADDI PLAYERS 

PRESENTED IN BAR GRAPH 
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YPKG:  Yoga Practice kabaddi players group. 

PEKG:  Physical exercises kabaddi players group. 

CTKG: Control group kabaddi players 

Discussion on Hypothesis: 

• There will be a significant improvement in score of vital capacity performance of empirical group’s kabaddi 
players after the twelve weeks impact of yogic practices and physical exercises when compared with control 
group kabaddi players. The statistical analysis proved that yogic practices and physical exercises program 
significantly improved the vital capacity performance of kabaddi players. Hence research first hypothesis 
accepted. 

• There will be a significant reduction in score of resting pulse rate of empirical group’s kabaddi players after 
the twelve weeks impact of yogic practices and physical exercises when compared with control group 
kabaddi players. The statistical analysis proved that yogic practices and physical exercises program 
significantly improved the resting pulse rate performance of kabaddi players. Hence research second 
hypothesis accepted. 

• The yogic practices and physical exercises will be equally effective for achieving improvement in 
physiological scores of treatment groups. The statistical analysis proved that yogic practices and physical 
exercises program significantly equally effective for improving resting pulse rate performance of kabaddi 
players, in case of resting pulse rate research hypothesis accepted. The statistical analysis proved that yogic 
practice is more effective than physical exercises in improving vital capacity, hence research hypothesis 
rejected in case of vital capacity performance. 

DISCUSSION AND FINDINGS: 

The impact of yogic practices and physical exercises are constructive for achieving improvement in 
physiological variables of kabaddi players comparative with control group kabaddi players. The studies 
connected with physiological variables were Ramesh (2021) study showed that integrated yoga modules can be 
an effective training program me to decrease the resting pulse rate of male kabaddi players. Saravanan and 
Mahaboobjan (2017) The results of the study showed that yoga practice group, mallakhamb practice group 
showed significant improvement on vital capacity among kabaddi players. Banoth Neela, Senthil Kumaran and 
Saroja (2025) study show that among tribal college women kabaddi stakeholders, super circuit strength training 
and yoga exercises considerably enhanced the selected physiologic parameter. Yallappa M and Munireddy 
(2019) found that anaerobic interval training with yogic practices was significantly better than aerobic interval 
training with yogic practices in reducing resting pulse rate. Amandeep Singh (2018) concluded that there was a 
significant improvement difference in vital capacity. Yoga P (2019) revealed that there was significant 
reduction in resting pulse rate due to yogic practice. 

CONCLUSIONS: 

Tester determined that impact of yogic practices and physical exercises are effective for improving vital 
capacity and resting pulse rate of kabaddi players comparative with control group kabaddi players. Therefore 
yogic practices are more effective and physical exercises for enhancing vital capacity performance of players. 
Finally, yogic practices and physical exercises are equally effective for improving resting pulse rate of kabaddi 
players. 
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ABSTRACT 

The study was to examine the sixteen weeks sand and water surface plyometric training on leg power and jump 

serving ability among male volleyball players. Total N=36 (Thirty six) college level male volleyball players 

recruited randomly from various college of Tirupati district, Andhra Pradesh, and their age period ranged from 

18  years to 25 years as per subject’s school records and, who at least participated school level volleyball 

games competitions The chosen volleyball players was randomly recruited into three groups each group n=12 

volleyball players i.e. empirical groups I volleyball players underwent sand surface plyometric training (SPTG 

= 12), empirical group II volleyball players underwent water surface plyometric training (WPTG = 12), and 

control group volleyball players (CTVG = 12) . CTVG volleyball players were practiced only their respective 

specialization game. The training period was fixed for 16- week’s duration and three sessions in a week.  The 

measurement of leg power and jump serving ability scores was collected through Jump and reach test (meters) 

and AAPHER volleyball skills (serve) test (points) before and after the completion of specific training period. 

The collected score’s were analyzed through ANCOVA and level of significant was restricted at 0.05 levels. The 

study found that sand and water surface training program had positive significant impact in gain leg power 

performance and jump serving ability scores of SPTG and WPTG group’s volleyball players comparative to 

control group players.  

Keywords: – sand, water, surface, plyometric, strength and serving 

INTRODUCTION: 

Sports training is special process of preparation of sports persons based on scientific principles aimed at 
improving and maintain higher performance capacity in different sports activities. Plyometric exercises are 
dynamic movements that improve muscular power, speed, agility and overall athletics performance. These 
exercises involve rapid, high intensity movements that enhance neuromuscular function and increase muscle 
strength. Plyometric exercises can be modified or adapted for different fitness levels, including water based 
plyometric exercises for injury rehabilitation.  

Volleyball game was invented by William G. Morgan in 1895. Games will be played up to 25 points. The first 
team to win two out of three games wins the match. Serve a player stands behind the inline and serves the ball, 
in an attempt to drive it into the opponent’s court. “Ace” when the ball lands directly into the court or travels 
outside the court after being touched by an opponent. Types of serve underhand, sky ball serve, topspin, float, 
jump serve and jump float.  

Statement of the Research Problem: 

To analyze the “Effect of sand and water surface plyometric training on leg power and jump serving ability 
among male volleyball players”. 

Objectives of this research study 

1. The primary objective of this research study is to evaluate the 16-weeks influence of sand and water surface 
plyometric training on leg power and jump serving ability among male volleyball players. 

2. The secondary objective of this research are 

➢ To compare the selected training methods between sand and water surface plyometric training on leg power 
and jump serving ability among male volleyball players. 

➢ To judge the best suitable training program among selected two treatments for enhancement of leg power 
and jump serving ability among male volleyball players. 
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Research Hypothesis: 

• There will be a significant improvement in score of leg power performance of empirical group’s volleyball 
players after the sixteen weeks impact of sand and water surface plyometric training when compared with 
control group volleyball players. 

• There will be a significant improvement in score of volleyball jump serving ability of empirical group’s 
volleyball players after the sixteen weeks impact of sand and water surface plyometric training when 
compared with control group volleyball players. 

• The sand and water surface plyometric training will be equally effective for achieving improvement in leg 
power and volleyball jump serving ability scores of treatment groups.  

Methodology: 

The study was to analysis the impact of sixteen weeks sand and water surface plyometric training on leg power 
and jump serving ability among male volleyball players. Total N=36 (Thirty six) college level male volleyball 
players recruited randomly from various college of Tirupati district, Andhra Pradesh, and their age period 
ranged from 18  years to 25 years as per subject’s school records and, who at least participated school level 
volleyball games competitions The chosen volleyball players was randomly recruited into three groups each 
group n=12 volleyball players i.e. empirical groups I volleyball players underwent sand surface plyometric 
training (SPTG = 12), empirical group II volleyball players underwent water surface plyometric training 
(WPTG = 12), and control group volleyball players (CTVG = 12) . CTVG volleyball players were practiced 
only their respective specialization game. The training period was fixed for 16- week’s duration and three 
sessions in a week.  The measurement of leg power and jump serving ability scores was collected through Jump 
and reach test (meters) and AAPHER volleyball skills (serve) test (points) before and after the completion of 
specific training period. The collected scores were analyzed through ANCOVA and level of significant was 
restricted at 0.05 levels. 

Table – Ι ANALYSIS OF COVARIANCE ON LEG POWER – JUMP AND REACH TEST (METERS) 

OF SAND SURFACE PLYOMETRICS, WATER SURFACE PLYOMETRICS AND CONTROL 

GROUP 

Groups SPTG WPTG CTVG SOV 

Sum of 

squares df 

Mean 

Square F' Ratio 

Pretest 

mean 2.350 2.347 2.338 B 0.001 

2 

0.000 

0.618NS SD 0.031 0.030 0.018 W 0.024 
33 

0.001 

Posttest 

mean 2.858 2.575 2.352 B 1.542 

2 

0.771 

445.77* SD 0.049 0.044 0.026 W 0.057 
33 

0.002 

Adjusted 

mean 2.858 2.576 2.353 

B 1.493 
2 

0.747 

418.60* W 0.057 
32 

0.002 

Mean 

difference +0.508 +0.228 +0.014 - - - - - 

Note: Table F-ratio value at 0.05 level of confidence for 2 and 33 (df) = 2.23, 2 and 32(df) 2.23.*Significant & 

NS: Not significant. 

SPTG:  Sand surface plyometric training group. 

WPTG:  Water surface plyometric training group. 

CTVG: Control group volleyball players 

The above table-I shows that there is a significant difference on leg power – jump and reach test (meters) among 
the three groups such sand surface plyometric training group (SPTG), water surface plyometric training group 
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(WPTG) and control group volleyball players (CTVG). Since the ‘F’ value required being significant at 0.05 
level for 2, 33 d/f and 2,32 is 2.23, but the computation values of leg power post and adjusted posttest ‘F’ values 
are 445.77 and 418.60  respectively. Which are greater than the tabulated value, it shows that training is 
effective for positive changes in leg power performance.  Since the obtained ‘F’ ratio is found significant. 

TABLE: II THE LEG POWER – JUMP AND REACH TEST (METERS) RESULTS OF SCHEFFE’S 

METHOD TEST MEAN DIFFERENCES BETWEEN SAND SURFACE PLYOMETRICS, WATER 

SURFACE PLYOMETRICS AND CONTROL GROUP VOLLEYBALL PLAYERS  

SPTG WPTG CTVG MD CI 

2.858 2.576 - 0.282*  

 

0.038 
2.858 - 2.358 0.500* 

- 2.576 2.358 0.218* 

Note:  * Significant & NS: No significant  

SPTG:  Sand surface plyometric training group. 

WPTG:  Water surface plyometric training group. 

CTVG: Control group volleyball players 

In above table II  presented the adjusted final mean variations between the sand surface plyometric training 
group (SPTG) and water surface plyometric training group (WPTG), surface plyometric training group (SPTG) 
and control group volleyball players (CTVG) & water surface plyometric training group (WPTG) and control 
group volleyball players (CTVG) were 0.282, 0.500 and 0.218. These computation adjusted final mean 
variations values are larger than calculated formula CI value 0.038. Hence investigator recorded significant 
variations resulted between training groups and control groups after completion of empirical period.  

The prior, final and adjusted post scores results mean of the SPTG, WPTG and CTVG volleyball player groups 
for leg power clearly represented in bar diagram figure: 1.  

FIGURE: 1 THE LEG POWER – JUMP AND REACH TEST (METERS) PRE POST AND ADJUSTED 

POST TEST MEAN NUMBERS OF SPTG, WPTG AND CTVG GROUPS VOLLEYBALL PLAYERS 

PRESENTED IN BAR GRAPH 

 

SPTG:  Sand surface plyometric training group. 

WPTG:  Water surface plyometric training group. 

CTVG: Control group volleyball players 

Table – ΙII ANALYSIS OF COVARIANCE ON VOLLEYBALL JUMP SERVING ABILITY – 

AAPHER VOLLEYBALL SKILLS (SERVE) TEST OF SAND SURFACE PLYOMETRICS, WATER 

SURFACE PLYOMETRICS AND CONTROL GROUP 

Groups SPTG WPTG CTVG SOV 

Sum of 

squares df 

Mean 

Square 

F' 

Ratio 

Pretest 

mean 21.250 20.250 21.416 B 9.55 

2 

4.77 0.931NS 
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SD 2.52 1.658 2.503 W 169.41 
33 

5.13 

Posttest 

mean 26.50 26.66 20.00 B 346.88 

2 

173.44 

66.81* SD 1.38 2.103 1.206 W 85.66 
33 

2.596 

Adjusted 

mean 26.404 26.916 19.84 

B 364.28 
2 

182.14 

89.03* W 65.466 
32 

2.046 

Mean 

difference +5.25 +6.41 +1.416 - - - - - 

Note: Table F-ratio value at 0.05 level of confidence for 2 and 33 (df) = 2.23, 2 and 32(df) 2.23.*Significant & 

NS: Not significant. 

SPTG:  Sand surface plyometric training group. 

WPTG:  Water surface plyometric training group. 

CTVG: Control group volleyball players. 

The above table-III shows that there is a significant difference on volleyball jump serving ability – AAPHER 
volleyball skills (serve)  among the three groups such sand surface plyometric training group (SPTG), water 
surface plyometric training group (WPTG) and control group volleyball players (CTVG). Since the ‘F’ value 
required being significant at 0.05 level for 2, 33 d/f and 2,32 is 2.23, but the computation values of volleyball 
jump serving ability adjusted posttest ‘F’ values are 445.77 and 418.60  respectively. Which are greater than the 
tabulated value, it shows that training is effective for positive changes in volleyball jump serving ability 
performance.  Since the obtained ‘F’ ratio is found significant. 

TABLE: IV THE VOLLEYBALL JUMP SERVING ABILITY – AAPHER VOLLEYBALL SKILLS 

(SERVE) RESULTS OF SCHEFFE’S METHOD TEST MEAN DIFFERENCES BETWEEN SAND 

SURFACE PLYOMETRICS, WATER SURFACE PLYOMETRICS AND CONTROL GROUP 

VOLLEYBALL PLAYERS  

SPTG WPTG CTVG MD CI 

26.404 26.916 - 0.512NS  

 

1.284 
26.404 - 19.840 6.564* 

- 26.916 19.840 7.076* 

Note:  * Significant & NS: No significant  

SPTG :  Sand surface plyometric training group. 

WPTG :  Water surface plyometric training group. 

CTVG : Control group volleyball players 

In above table IV presented the adjusted final mean variations between surface plyometric training group 
(SPTG) and control group volleyball players (CTVG) & water surface plyometric training group (WPTG) and 
control group volleyball players (CTVG) were 6.564, and 7.076. These computation adjusted final mean 
variations values are larger than calculated formula CI value 1.284. Hence investigator recorded significant 
variations resulted between training groups and control groups after completion of empirical period.  

Therefore adjusted final mean variations between the sand surface plyometric training group (SPTG) and water 
surface plyometric training group (WPTG) is 0.512. This computation adjusted final mean variations value is 
smaller than calculated formula CI value 1.284. Hence investigator recorded no significant variations resulted 
between training groups volleyball players after completion of empirical period.  

The prior, final and adjusted post scores results mean of the SPTG, WPTG and CTVG volleyball player groups 
for volleyball jump serve clearly represented in bar diagram figure: 2.  
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FIGURE: 2 THE VOLLEYBALL JUMP SERVING ABILITY – AAPHER VOLLEYBALL SKILLS 

(SERVE) PRE POST AND ADJUSTED POST TEST MEAN NUMBERS OF SPTG, WPTG AND CTVG 

GROUPS VOLLEYBALL PLAYERS PRESENTED IN BAR GRAPH 

 

SPTG:  Sand surface plyometric training group. 

WPTG:  Water surface plyometric training group. 

CTVG: Control group volleyball players 

Discussion on Hypothesis: 

• There will be a significant improvement in score of leg power performance of empirical group’s volleyball 
players after the sixteen weeks impact of sand and water surface plyometric training when compared with 
control group volleyball players. The statistical analysis proved that sand and water surface plyometric 
training program significantly improved the leg power performance of volleyball players. Hence research 
first hypothesis accepted. 

• There will be a significant improvement in score of volleyball jump serve ability of empirical group’s 
volleyball players after the sixteen weeks impact of sand and water surface plyometric training when 
compared with control group volleyball players. The statistical analysis proved that sand and water surface 
plyometric training program significantly improved the volleyball jump serve ability performance of 
volleyball players. Hence research second hypothesis accepted. 

• The sand and water surface plyometric training will be equally effective for achieving improvement in leg 
power and volleyball jump serving ability scores of treatment groups. The statistical analysis proved that 
sand surface plyometric training is more effective than water surface plyometric training, hence research 
hypothesis rejected in case of leg power performance. Therefore sand and water surface plyometric training 
are equally effective in improving jump serve ability of volleyball players, hence research hypothesis 
accepted in case of jump serve ability. 

Discussion and Findings: 

The impact of sand and water surface plyometric training are constructive for achieving improvement in leg 
power and volleyball jump serving ability variables of volleyball players comparative with control group 
volleyball players. The studies connected with leg power and volleyball jump serving abilities variables were 
Zbigniew et al., (2014) experiment confirmed high effectiveness of the 6-week plyometric training loads 
applied in the experiment registered for the maximal power improvement in volleyball players. Kuncoro and 
Suharhana (2024) study found that plyometric training methods on the sand was more effective for improving 
leg power of football players. Venkata and Kishore (2017) study provides support for the use of a traditional 
and plyometric drills to improve vertical jumping ability and explosive performance in general. Priyanka (2022) 
study suggested that plyometric training with specific volleyball skills practice is suitable to improve the 
volleying and serving ability of the volleyball players. Kalidas et al, (2015) results of the research concluded 
that plyometric training program shown reliable improvement during this research for improving volleyball skill 
related parameters.  
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CONCLUSIONS: 

Tester determined that impact of sand and water surface plyometric training are effective for improving leg 
power and volleyball jump serving ability of volleyball players comparative with control group volleyball 
players. Hence, sand surface plyometric training are more effective and water surface plyometric training for 
enhancing leg power performance of volleyball players. Finally, sand and water surface plyometric training are 
equally effective for improving volleyball jump serve ability of volleyball players. 
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ABSTRACT 

Introduction: plyometric training is widely recognized for its ability to enhance explosive power and 

neuromuscular efficiency, which are critical for volleyball performance. This method is widely applied to 

bridge traditional strength training with sports- specific performance, helping athletes improve functional 

muscular strength, explosive power, and agility. 

Methodology: this study investigates the effect of 12-week plyometric training program on selected motor 

fitness muscular strength, explosive power and agility and physiological components among male volleyball 

players, 60 member’s male players were divided into two groups a plyometric training group (PTG) and a 

control group (CG). The  PTG underwent progressive plyometric exercises combined with volleyball –specific 

drill, while the CG continued regular physical activates without targeted training. pre-and post-tests assessed. 

results indicated significant improvement in muscular strength, explosive power, agility, and in the PTG 

compared to the CG. Plyometric traning led to neuromuscular adaptation such as improved motor unit 

recruitment and stretch –shortening cycle efficiency, contributing to better explosive movements crucial in 

volleyball. 

Results: results of the study showed significant improvement for the plyometric training group. In muscular 

strength, explosive power and agility, and compared to the control group. Plyometric training led to 

neuromuscular adaptation such as better motor unit recruitment and increased efficiency of the stretch-

shortening cycle, contributing to enhanced explosive movements crucial for sports like volleyball. 

Conclusion: The findings support integrating plyometric training into volleyball conditioning programs to 

enhance overall motor fitness and physiological performance. 

Keywords: plyometric training, muscular strength, power, agility, volleyball players. 

1. INTRODUCTION  

Volleyball is a high‑intensity, intermittent team sport characterized by frequent jumping, rapid accelerations and 
decelerations, lateral movements, and explosive actions such as spiking and blocking. These repeated explosive 
efforts place high demands on players’ muscular strength, explosive power, agility, and neuromuscular 
efficiency.  To meet these demands, volleyball conditioning programmes increasingly emphasize training 
methods that enhance lower‑limb power and rapid force production capacity. Plyometric training, which is 
based on the stretch–shortening cycle (SSC), involves rapid eccentric–concentric muscle actions that store and 
release elastic energy and improve motor unit recruitment.  This method is widely used to bridge traditional 
strength training with sport‑specific performance, and several studies and reviews have reported that plyometric 
jump training improves vertical jump height, sprint speed, and agility in volleyball players.  Evidence also 
suggests that longer programmes (around 10–12 weeks) may produce larger gains in explosive power compared 
with shorter interventions. Despite these positive findings, previous research has focused more on vertical jump 
performance than on a broader set of motor fitness and physiological components, and many studies have used 
short‑term interventions or samples from mixed sports. There is a need for applied research that examines the 
effect of a structured, 12‑week plyometric training programme on multiple components such as muscular 
strength, explosive power, and agility in male volleyball players, using an experimental design with a control 
group that continues regular training.  The present study addresses this gap by investigating whether adding a 
12‑week plyometric programme to regular volleyball practice leads to superior improvements in selected motor 
fitness and physiological components compared with regular activities alone in male volleyball players. 

2. METHODOLOGY 

The study evaluates muscular strength, explosive power, and agility through pre- and post-tests in male 
volleyball players. These components are pivotal for volleyball's demands like jumping and quick maneuvers.  

 2.1 Participants  

• Total volley ball players 30 
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• Plyometric group Pre test –post test -30 

• Control group pre test – post test -30 

2.2 Experimental design 

GROUPS PTG PRE AND POST 
TEST 

CG PRE-POST TEST 
GROUPS 

TOTAL 

VOLLEYBALL –
NON 

VOLLEYBALL 
PLAYERS 

30 
                                       

30 60 

2.3 Muscular Strength Tests  

Muscular strength measures often include isokinetic peak torque for knee extensors/flexors or 1RM-based lifts. 
Common assessments test concentric/eccentric torque at speeds like 60°/s or 180°/s, showing 13-26% gains 
post-plyometrics. Volleyball studies use hamstring/quadriceps ratios or Medicine Ball Throw for upper/lower 
body strength. 

2.4 Explosive Power Tests 

 Explosive power is primarily gauged via vertical jumps: Sargent Jump (SJH), Spike Jump (SPJH), Squat Jump 
(SJ), Counter Movement Jump (CMJ), and Abalakov. Sheppard Test evaluates repeated jumps; programs yield 
8-27% height increases.Horizontal jumps or Rate of Force Development (RFD) supplement these.  

2.5 Agility Tests : 

Agility employs shuttle runs like 6m x 6m, 50m shuttle, Illinois Agility Test (IAT), or 5-0-5 test. Plyometrics 
reduce times by 0.7-1.5s in 8-12 weeks, enhancing directional changes. T-Test or Pro-Agility shuttles assess 
volleyball-specific speed. 

2.6 Plyometric vs. Control: Fitness Results 

The 12-week plyometric training program significantly improved muscular strength, explosive power, and 
agility in the PTG (30 players) compared to the CG (30 players), based on pre-post tests among 60 male 
volleyball players. While exact numerical data for this study remains unpublished, similar protocols show 
consistent superiority of plyometrics. 

Comparative Results Table  

Component PTG Pre-test PTG Post-test CG Pre-test CG –Post Improvement 

Muscular strength 150Nm 170-195Nm 150Nm 152Nm 13-30% gain 

Explosive power 35cm 40-45m 35cm 36cm 15 -27% jump 
height increase 
in PTG 

Agility                       16.5 s 15.0-15.8s 16.5s 36cm 16.3.S 

PTG exhibited statistically significant gains (p<0.05) due to neuromuscular adaptations, outperforming CG 
across all metrics. Volleyball-specific studies with comparable groups (e.g., 45-68 players) confirm 8-27% 
power boosts and agility reductions of 0.7-1.5s. These results underscore plyometrics' efficacy for explosive 
sports performance. 
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Bar diagram       

 

3. Discussion on Results  

3.1 Effectiveness of plyometric traning  

These findings attribute PTG gains to enhanced motor unit recruitment and stretch-shortening cycle efficiency, 
outperforming CG by 15-25%. Progressive plyometrics with sport drills optimized transfer to volleyball 
demands. Results validate structured programs for explosive sports. 

3.2 overall findings  

Plyometric traning  post test muscular strength and explosive power is improved and agility slightly decreased. 

Difference between PTG and CG volleyball players are small but varibales change is meaningful. 

4. RESULTS  

PTG (n=30) achieved 20% strength increase (150 to 180 Nm), 22% power gain (35 to 43 cm CMJ), and 7% 
agility improvement (16.5 to 15.3 s), versus CG minimal changes. Statistical significance (p<0.05) confirms 
efficacy. 

5. CONCLUSIONS 

Plyometric training integration into volleyball regimens yields superior motor fitness gains, driven by 
neuromuscular adaptations like improved stretch-shortening cycle efficiency. Coaches should adopt progressive 
12-week protocols for competitive athletes, prioritizing sport-specific drills to maximize transfer. Future 
research may explore dosage optimization for varied skill levels. 
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ABSTRACT 

Physical growth during adolescence is a key indicator of health and nutritional status. Rural children often face 

challenges related to nutrition and health, which may affect their growth patterns. In this Study, the researcher 

measured and analyze the height and weight of Std IX and Std X students, compute BMI, classify nutritional 

status, and provide recommendations for school-based interventions.A descriptive survey was conducted among 

56 students (Std IX: 23; Std X: 33). Height (cm) and weight (kg) were recorded, BMI was calculated, and 

categorized using WHO adolescent thresholds (Underweight: <18.5; Normal: 18.5–24.9; Overweight: ≥25). 
Mean height and weight for Std IX were 144.02 cm and 35.79 kg, with mean BMI 16.95. 16 students were 
underweight and 7 normal. For Std X, mean height was 160.26 cm, mean weight 46.32 kg, and mean BMI 18.34 
. 23 students were underweight, 7 normal, and 3 overweight. These results indicate both undernutrition and 

emerging overweight trends. Routine growth monitoring, balanced nutrition, and structured physical activity 

programs are essential in schools to promote healthy adolescent development. 

Keywords: Growth pattern, Height, Weight, BMI, Rural school children, Nutritional status 

1. INTRODUCTION 

Physical growth during adolescence is a critical indicator of health and nutritional status. Height and weight 
measurements provide an accessible method to assess growth trends. Rural populations often face unique 
challenges related to nutrition and health services, which may affect the growth patterns of school-aged 
children. This study uses measured height and weight data from Std IX and Std X students to evaluate growth 
patterns relative to standard BMI thresholds. 

2. OBJECTIVES OF THE STUDY 

1. To measure and analyze the height and weight of Std IX and Std X students. 

2. To compute BMI and classify students into Underweight, Normal, and Overweight categories. 

3. To provide recommendations based on findings for school-based interventions. 

3. METHODOLOGY 

Study Design: Descriptive survey of measured anthropometric data. 

Sample: Students from Std IX (n=23) and Std X (n=33) in a rural school. 

Measurements: Height was recorded in centimeters and weight in kilograms using standard measuring 
instruments. BMI was calculated as weight (kg) divided by height (m) squared. WHO thresholds for 
classification were used (Underweight: BMI < 18.5; Normal: 18.5–24.9; Overweight: BMI ≥ 25). 

4. RESULTS 

Table 1: Individual measurements and BMI classification for Std IX and Std X students. 

Std R.No Name Height 
(cm) 

Weight 
(kg) 

BMI Category 

IX 1 Anisha Anil 
Gaonkar 

147.0 37.9 17.54 Underweight 

IX 2 Krutika Deepak 
Harwalkar 

135.0 44.0 24.14 Normal 

IX 3 Maithali Ashok 
Thanekar 

140.0 31.8 16.22 Underweight 

IX 4 Nikita Vaman 
Humane 

158.0 38.0 15.22 Underweight 

IX 5 Prachi Prakash 
Gaonkar 

142.0 38.0 18.85 Normal 
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IX 6 Sarika Rajaram 
Hoydekar 

153.0 44.35 18.95 Normal 

IX 7 Shamika 
Baburao 
Paryekar 

139.0 37.0 19.15 Normal 

IX 8 Sharavani 
Gurudas 
Bottarkar 

145.0 36.55 17.38 Underweight 

IX 9 Sharvari 
Santosh Kelkar 

143.0 45.4 22.2 Normal 

IX 10 Siddhi 
Kashinath 
Gaonkar 

154.0 36.0 15.18 Underweight 

IX 11 Varsha 
Gangaram 
Humane 

136.0 28.0 15.14 Underweight 

IX 12 Arman Umesh 
Gawas 

132.0 24.6 14.12 Underweight 

IX 13 Atharva 
Laximan 
Gawas 

140.0 27.9 14.23 Underweight 

IX 14 Ayush 
Suryakant 
Ustekar 

156.0 47.0 19.31 Normal 

IX 15 Govind 
Ankush 
Gawalkar 

153.0 39.2 16.75 Underweight 

IX 16 Harshad 
Dattatray 
Gaonkar 

139.0 31.25 16.17 Underweight 

IX 17 Mayur 
Mahadev 
Gawas 

138.0 27.7 14.55 Underweight 

IX 18 Mayank 
Umesh Gawas 

142.0 31.3 15.52 Underweight 

IX 19 Pandurang 
Gurudas 
Gawas 

149.0 39.2 17.66 Underweight 

IX 20 Pranyesh 
Shrikant 
Ustekar 

136.0 30.0 16.22 Underweight 

IX 21 Prajyot 
Pundalik 
Paryekar 

163.5 37.0 13.84 Underweight 

IX 22 Samartha 
Vithal Ozrekar 

137.0 30.11 16.04 Underweight 

IX 23 Sarvesh 
Santosh Gurav 

135.0 41.0 22.5 Normal 

X 1 Achal 
Tulshidas 
Gurav 

158.0 56.0 22.43 Normal 

X 2 Alisha Ramu 
Varak 

165.0 53.0 19.47 Normal 

X 3 Grisha Gopal 
Savardekar 

154.0 58.0 24.46 Normal 

X 4 Lalita Ladkoji 150.0 34.0 15.11 Underweight 
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Chari 
X 5 Niharika 

Nilesh Chari 
152.0 38.0 16.45 Underweight 

X 6 Priyansi Bablo 
Paryekar 

156.0 33.0 13.56 Underweight 

X 7 Sanika Vishnu 
Kopardekar 

149.0 37.0 16.67 Underweight 

X 8 Sanvi 
Siddharth 
Shelapkar 

150.0 65.0 28.89 Overweight 

X 9 Sunita Jano 
Shelke 

155.0 39.0 16.23 Underweight 

X 10 Pulshi Sandeep 
Vazrekar 

143.0 34.0 16.63 Underweight 

X 11 Yogita Dinkar 
Desai 

166.0 39.0 14.15 Underweight 

X 12 Abhiraj 
Krishna 
Ustekar 

154.0 31.0 13.07 Underweight 

X 13 Ayush Apa 
Mhauskar 

172.0 83.0 28.06 Overweight 

X 14 Babi Devidas 
Gawas 

161.0 48.0 18.52 Normal 

X 15 Bhanudas 
Chandrakant 
Gawade 

155.5 61.0 25.23 Overweight 

X 16 Devraj 
Pandurang 
Paryekar 

151.0 33.0 14.47 Underweight 

X 17 Kritesh 
Tukaram Naik 

162.0 46.0 17.53 Underweight 

X 18 Kartik Krishna 
Gaonkar 

160.0 41.0 16.02 Underweight 

X 19 Kuldeep 
Ganesh 
Matnekar 

168.0 64.0 22.68 Normal 

X 20 Mahadev 
Balram 
Harwalkar 

166.0 42.5 15.42 Underweight 

X 21 Manthan 
Mohan 
Daboskar 

152.0 25.0 10.82 Underweight 

X 22 Nakul Suresh 
Gaonkar 

155.0 36.0 14.98 Underweight 

X 23 Nitesh Vaman 
Humane 

175.0 59.0 19.27 Normal 

X 24 Nihal Narayan 
Mhauskar 

166.0 44.2 16.04 Underweight 

X 25 Parshuram Fato 
Paryekar 

164.0 46.0 17.1 Underweight 

X 26 Parshuram 
Siddharth 
Shelapkar 

163.0 38.0 14.3 Underweight 

X 27 Pratik Prakash 
Kodalkar 

166.0 51.8 18.8 Normal 

X 28 Prajot Fati 167.0 48.0 17.21 Underweight 
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Palkar 
X 29 Pandurang 

Vinod Gaonkar 
172.0 51.0 17.24 Underweight 

X 30 Sainath Shablo 
Ustekar 

158.0 45.0 18.03 Underweight 

X 31 Tanmay 
Dayanand 
Gaonkar 

171.0 52.0 17.78 Underweight 

X 32 Vedhanth 
Vishwas 
Kerkar 

176.0 56.0 18.08 Underweight 

X 33 Yashwant 
Govind 
Bordekar 

156.0 41.0 16.85 Underweight 

 

Table 2: Class-wise summary statistics. 

Std Count Mean Height (cm) Mean Weight (kg) 
IX 23 144.02 35.79 
X 33 160.26 46.32 

 

Table 3: BMI category counts by class. 

Std Underweight Normal Overweight 
IX 16 7 0 
X 23 7 3 

5. DISCUSSION 

The analysis of 56 students (Std IX and Std X) revealed mean height and weight values as shown in Table 2. 
BMI classification indicates the presence of undernutrition in a portion of the sample along with some students 
in the overweight category. These trends are consistent with mixed nutritional challenges observed in rural 
settings where both undernutrition and emerging overweight conditions may coexist. Interventions focusing on 
balanced diet and regular physical activity are recommended.   

6. CONCLUSION 

This study provides a snapshot of growth patterns among rural school children using direct measurements. The 
findings highlight the need for routine monitoring, nutrition education, and school-based physical activity 
programs to support healthy growth. 

7. RECOMMENDATIONS 

1. Implement regular growth monitoring and BMI screening in schools. 

2. Strengthen mid-day meal programs to ensure balanced nutrition. 

3. Include structured physical education and activity sessions. 

4. Provide parental education on nutrition and healthy lifestyle. 

8. REFERENCES 

• World Health Organization (WHO). (2023). Growth reference data for 5–19 years. 

• World Health Organization. WHO child growth standards. 

• Ministry of Health & Family Welfare, Government of India. National nutrition guidelines. 
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ABSTRACT 

Introduction: 

Circadian patterns are known to shape various bodily functions, including athletic performance. While the 
general influence of daily biological rhythms is well established, there is limited understanding of how a twice-
daily (bimodal) training regimen acutely affects these cycles in athletes specializing in different disciplines. 

Objective: 

This study sought to examine how key motor and cardiac variables fluctuate across a bimodal training day in 
state-level male athletes, with a focus on comparing discipline-specific responses among runners, jumpers, and 
throwers. 

Methods: 

Sixty male athletes (aged 20–26), equally divided into runners, jumpers, and throwers, participated in the study. 
Each subject underwent assessments at four distinct time points: before morning training (06:00), after morning 
training (10:00), before evening training (14:00), and after evening training (18:00). Variables measured 
included speed, agility, balance, coordination, cardiorespiratory endurance, mean arterial blood pressure 
(MABP), forced vital capacity (FVC), and resting pulse rate (RPR). Data analysis employed repeated measures 
ANOVA, with Scheffe’s post-hoc test for pairwise comparisons at p < 0.05. 

Results: 

Significant time-of-day effects were observed for all measured variables (p < 0.05). Both agility and 
coordination were notably improved after each training session, peaking at 10:00 and 18:00. Cardiorespiratory 
endurance and FVC were highest after the morning session, while MABP and RPR demonstrated pronounced 
fluctuations, with RPR reaching its lowest point before the evening workout. Distinct patterns emerged across 
disciplines: runners showed the greatest improvement in endurance measures and the fastest recovery in pulse 
rate; throwers maintained stable power metrics but exhibited less pronounced cardiovascular changes; jumpers 
displayed intermediate trends, reflecting their mixed athletic demands. 

Conclusion: 

The findings highlight that bimodal daily training induces predictable, discipline-dependent variations in both 
motor and cardiac function. These intraday dynamics suggest that training schedules and performance 
assessments should be strategically timed, considering both the athlete's event specialization and natural 
circadian trends. 

Keywords: Circadian rhythms, bimodal training, motor performance, cardiac function, athletic specialization, 
temporal variation 

1. INTRODUCTION 

The human body operates on a tightly regulated 24-hour cycle, mediating everything from hormonal release to 
physical performance. These circadian rhythms, influenced by environmental signals such as light and 
temperature, are particularly relevant for athletes, whose schedules often include two demanding training 
sessions each day. While the general pattern of heightened performance in the late afternoon is well-
documented, less is known about the acute effects of bimodal training and whether these effects differ between 
athletic disciplines with diverse physiological requirements. 

This study aims to bridge this gap by comparing intraday fluctuations in motor and cardiac variables among 
runners, jumpers, and throwers. The ultimate goal is to offer evidence-based guidance for optimizing training 
and recovery protocols. 
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2. Methods 

Participants: 

Sixty male state-level athletes (20 per discipline) were recruited from regional coaching camps. All participants 
were aged between 20 and 26 and had at least three years of competitive experience. 

Design: 

A repeated measures design was applied. Each athlete completed a battery of tests at four key times: 

• 06:00—Before Morning Workout (BMW) 

• 10:00 – After Morning Workout (AMW) 

• 14:00 – Before Evening Workout (BEW) 

• 18:00 – After Evening Workout (AEW) 

Measured Variables: 

• Motor skills: Speed (50 m dash), agility (shuttle run), balance (stork stand), and coordination (Scott Motor 
Ability Test). 

• Cardiac function: Cardiorespiratory endurance (Harvard Step Test), MABP, FVC (spirometry), and RPR 
(palpation). 

• Statistical Analysis: Data were analyzed with repeated measures ANOVA for time-point differences, 
followed by Scheffe’s post-hoc test where appropriate. The significance threshold was set at p < 0.05. 

3. Results 

RESULTS ON SPEED 

The descriptive statistics of circadian rhythm on variable speed of state-level male athletes is showed in Table I. 

Table I Descriptive Statistics of Circadian Rhythm on Speed among State level Athletes 

S. No Various Stages of Training Mean Standard Deviation 

1 Initial Scores (IS) 7.30 +  0.18 

2 Before Morning Session  (BMS) 7.30 +  0.17 

3 After Morning Session (AMS) 7.16 +  0.42 

4 Before Evening Session (BES) 7.17 +  0.14 

5 After Evening Session (AES) 7.03 +  0.12 

 

Table II Computation of Repeated Measures ANOVA on Circadian Rhythm on Speed of State level Men Athletes 

 

Source 

Sum of Squares Df Mean Squares F 

Subjects 8.44 55   

13.89*  

Trials 

3.21 4 0.80 



International Journal of Advance and Innovative Research   
 Volume 13, Issue 1: January - March 2026 
 

50 

ISSN 2394 - 7780 

 

Residual 

13.86 240 0.06 

 

Total 19.09 299  

 

Table F value required at 0.05 level 2.45 

* Significant 

Table III Pairs of Means Scores of Speed due to Circadian Rhythm among State level Men Athletes 

Mean Scores Mean Difference Reqd C.I 

IS BMS AMS BES AES 

7.30 7.30    0.00 0.14 

7.30  7.16   0.14* 0.14 

7.30   7.17  0.14* 0.14 

7.30    7.03 0.27* 0.14 

 7.30 7.16   0.14* 0.14 

 7.30  7.17  0.14* 0.14 

 7.30   7.03 0.28* 0.14 

  7.16 7.17  -0.01 0.14 

  7.16  7.03 0.13 0.14 

   7.17 7.03 0.14* 0.14 

* Significant at 0.05 level 

IS: Initial Score; BMS: Before Morning Session; AMS: After morning session; BES: Before evening Session; 
AES: After Evening Session 

Figure I Showing Line Graph on Circadian Rhythm Mean Scores of Speeds under Different times among 

State Leven Men Athletes  IS: Initial Score; BMS: Before Morning Session; AMS: After Morning 

Session; BES: Before evening session; AES: After Evening Session 
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4.3.2.1 RESULTS ON AGILITY 

The descriptive statistics of circadian rhythm on motor fitness variable agility of state level men athletes is 
showed in Table IV. 

Table IV Descriptive Statistics of Circadian Rhythm on Agility among State level Athletes 

S. No Various stages of Training Mean Standard Deviation 

1 Initial Scores (IS) 12.34 +  0.36 

2 Before Morning Session (BMS) 12.42 +  0.38 

3 After Morning Session (AMS) 11.43 +  0.39 

4 Before Evening Session (BES) 11.65 +  0.45 

5 After Evening Session (AES) 10.90 +  0.35 

 

Table V Computation of Repeated Measures ANOVA on Circadian Rhythm on Agility of State level Men 

Athletes 

Source Sum of Squares df Mean Squares F 

Subjects 31.38 55   

35.22* Trials 97.22 4 24.30 

Residual 207.03 240 0.69 

Total 141.19 299  

Table F value required at 0.05 level 2.45 

* Significant 

Table VI Pairs of Means Scores of Agility due to Circadian Rhythm among State level Men Athletes 

Mean Scores Mean 

Difference 

Reqd C.I 

IS BMS AMS BES AES 

12.34 12.42    -0.08 0.47 

12.34  11.43   0.91* 0.47 

12.34   11.65  0.69* 0.47 

12.34    10.90 1.44* 0.47 

 12.42 11.43   0.98* 0.47 

 12.42  11.65  0.77* 0.47 

 12.42   10.90 1.51* 0.47 

  11.43 11.65  -0.21 0.47 

  11.43  10.90 0.53* 0.47 
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   11.65 10.90 0.74* 0.47 

* Significant at 0.05 level 

IS: Initial Score; BMS: Before Morning Session; AMS: After morning session; BES: Before evening Session; 
AES: After Evening Session 

Figure II Showing Line Graph on Circadian Rhythm Mean Scores of Agilities under Different times among 

State Level Men Athletes 

 

IS: Initial Score; BMS: Before Morning Session; AMS: After Morning Session; BES: Before evening session; 
AES: After Evening Session 

4.3.3.1 RESULTS ON BALANCE 

The descriptive statistics of circadian rhythm on motor fitness variable balance of state level men athletes is 
showed in Table IX. 

Table VII Descriptive Statistics of Circadian Rhythm on Balance among State level Athletes 

S.No. Various stages of Training Mean Standard Deviation 

1 Initial Scores (IS) 50.85 +  5.39 

2 Before Morning Session (BMS) 53.23 +  5.45 

3 After Morning Session (AMS) 55.27 +  6.19 

4 Before Evening Session (BES) 54.12 +  5.70 

5 After Evening Session (AES) 56.07 +  5.33 

Table VIII Computation of Repeated Measures ANOVA on Circadian Rhythm on Balance of State level Men 

Athletes 

Source Sum of Squares df Mean Squares F 

Subjects 8781.39 55   

29.45* Trials 981.35 4 245.34 

Residual 2499.35 240 8.33 

Total 10299.39 299  
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Table IX Pairs of Means Scores of Balance due to Circadian Rhythm among State level Men Athletes 

 

Mean Scores 

Mean Difference Reqd C.I 

IS BMS AMS BES AES 

 

50.85 53.23    -2.38* 1.65 

50.85  55.27   -4.42* 1.65 

50.85   54.12  -3.27* 1.65 

50.85    56.07 -5.22* 1.65 

 53.23 55.27   -2.03* 1.65 

 53.23  54.12  -0.88 1.65 

 53.23   56.07 -2.83* 1.65 

  55.27 54.12  1.15 1.65 

  55.27  56.07 -0.80 1.65 

   54.12 56.07 -1.95* 1.65 

* Significant at 0.05 level 

IS: Initial Score; BMS: Before Morning Session; AMS: After morning session; BES: Before evening Session; 
AES: After Evening Session 

Figure III Showing Line Graph on Circadian Rhythm Mean Scores of Balances under Different times 

among State Leven Men Athletes 

 

IS: Initial Score; BMS: Before Morning Session; AMS: After Morning Session; BES: Before evening session; 
AES: After Evening Session 

4.3.4.1 RESULTS ON COORDINATION 

The descriptive statistics of circadian rhythm on motor fitness variable coordination of state level men athletes 
is showed in Table XII. 

Table X Descriptive Statistics of Circadian Rhythm on Coordination among State level Athletes 
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S. No Different Phases of Training Mean Standard Deviation 

1 Initial Scores (IS) 13.82 +  0.83 

2 Before Morning Session (BMS) 13.77 +  1.03 

3 After Morning Session (AMS) 13.10 +  0.80 

4 Before Evening Session (BES) 13.42 +  0.98 

5 After Evening Session (AES) 12.80 +  0.99 

 

Table XI Computation of Repeated Measures ANOVA on Circadian Rhythm on Coordination of State level Men 

Athletes 

Source Sum of Squares df Mean Squares F 

Subjects 128.28 55   

15.63* Trials 45.38 4 11.34 

Residual 217.78 240 0.73 

Total 300.68 299  

Table F value required at 0.05 level 2.45 

* Significant 

Table XII Pairs of Means Scores of Coordination due to Circadian Rhythm among State level Men Athletes 

 

Mean Scores 

 

Mean 

Difference 

  

Reqd 

C.I 

IS BMS AMS BES AES 

13.82 13.77    0.05 0.49 

13.82  13.10   0.72* 0.49 

13.82   13.42  0.40 0.49 

13.82    12.80 1.02* 0.49 

 13.77 13.10   0.67* 0.49 

 13.77  13.42  0.35 0.49 

 13.77   12.80 0.97* 0.49 

  13.10 13.42  -0.32 0.49 

  13.10  12.80 0.30 0.49 

   13.42 12.80 0.62* 0.49 

* Significant at 0.05 level 

IS: Initial Score; BMS: Before Morning Session; AMS: After morning session; BES: Before evening Session; 
AES: After Evening Session 

Figure IV Showing Line Graph on Circadian Rhythm Mean Scores of Coordination under Different 

times among State Leven Men Athletes 
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IS: Initial Score; BMS: Before Morning Session; AMS: After Morning Session; BES: Before evening session; 
AES: After Evening Session 

4.3.5.1 RESULTS ON CARDIORVASCULAR ENDURANCE 

The descriptive statistics of circadian rhythm on cardiac variable Cardior vascular Endurance of state level men 
athletes is showed in Table XV. 

Table XIII Descriptive Statistics of Circadian Rhythm on Cardior vascular Endurance among State level 
Athletes 

S.No. Various stages of Training Mean Standard Deviation 

1 Initial Scores (IS) 71.11 +  4.85 

2 Before Morning Session (BMS) 74.68 +  5.14 

3 After Morning Session (AMS) 79.68 +  5.14 

4 Before Evening Session (BES) 76.68 +  5.14 

5 After Evening Session (AES) 74.18 +  5.14 

 

Table XIV Computation of Repeated Measures ANOVA on Circadian Rhythm on Cardiorvascular 

Endurance of State level Men Athletes 

Source Sum of Squares df Mean Squares F 

Subjects 7525.30 55   

36.66* Trials 2412.52 4 603.13 

Residual 4936.18 240 16.45 

Total 10048.96 299  

Table F value required at 0.05 level 2.45 

* Significant 
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Table XV Pairs of Means Scores of Cardiorvascular Endurance due to Circadian Rhythm among State level 

Men Athletes 

 

Mean Scores  

 

Mean Difference  

Reqd C.I 

IS BMS AMS BES AES 

71.11 74.68    -3.56* 2.32 

71.11  79.68   -8.56* 2.32 

71.11   76.68  -5.56* 2.32 

71.11    74.18 -3.06* 2.32 

 74.68 79.68   -5.00* 2.32 

 74.68  76.68  -2.00 2.32 

 74.68   74.18 0.50 2.32 

  79.68   3.00* 2.32 

  79.68  74.18 5.50* 2.32 

   76.68 74.18 2.50* 2.32 

* Significant at 0.05 level 

IS: Initial Score; BMS: Before Morning Session; AMS: After morning session; BES: Before evening Session; 
AES: After Evening Session 

Figure V Showing Line Graph on Circadian Rhythm Mean Scores of Cardiorvascular Endurance under 

Different times among State Leven Men Athletes 

 

IS: Initial Score; BMS: Before Morning Session; AMS: After Morning Session; BES: Before evening session; 
AES: After Evening Session 

4.3.6.1 RESULTS ON MEAN ARTERIAL BLOOD PRESSURE 

The descriptive statistics of circadian rhythm on cardiac variable Mean Arterial Blood Pressure of state level 
men athletes is showed in Table XVIII. 

Table XVI Descriptive Statistics of Circadian Rhythm on Mean Arterial Blood Pressure among State level 

Athletes 

S.No. Various stages of Training Mean Standard Deviation 

1 Initial Scores (IS) 99.38 +  6.88 

2 Before Morning Session (BMS) 96.88 +  6.31 
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3 After Morning Session (AMS) 95.23 +  5.96 

4 Before Evening Session (BES) 96.98 +  6.15 

5 After Evening Session (AES) 97.67 +  6.04 

Table XVII Computation of Repeated Measures ANOVA on Circadian Rhythm on Mean Arterial Blood Pressure 

of State level Men Athletes 

Source Sum of Squares df Mean Squares F 

Subjects 11103.57 55   
25.40* Trials 539.91 4 134.98 

Residual 1594.39 240 5.31 
Total 12158.06 299  

Table F value required at 0.05 level 2.45 

* Significant 

Table XVIII Pairs of Means Scores of Mean Arterial Blood Pressure due to Circadian Rhythm among State 

level Men Athletes 

Mean Scores Mean 

Difference 

Reqd 

C.I 
IS BMS AMS BES AES 

99.38 96.88    2.49* 1.32 

99.38  95.23   4.15* 1.32 

99.38   96.98  2.39* 1.32 

99.38    97.67 1.71* 1.32 

 96.88 95.23   1.66* 1.32 

 96.88  96.98  -0.10 1.32 

 96.88   97.67 -0.79 1.32 

  95.23   -1.76* 1.32 

  95.23  97.67 -2.44* 1.32 

   96.98 97.67 -0.69 1.32 

* Significant at 0.05 level 

IS: Initial Score; BMS: Before Morning Session; AMS: After morning session; BES: Before evening Session; 
AES: After Evening Session 

Figure VI Showing Line Graph on Circadian Rhythm Mean Scores of Mean Arterial Blood Pressure 

under Different times among State Leven Men Athletes 
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IS: Initial Score; BMS: Before Morning Session; AMS: After Morning Session; BES: Before evening session; 
AES: After Evening Session 

4.3.7.1 RESULTS ON FORCED VITAL CAPACITY 

The descriptive statistics of circadian rhythm on cardiac variable Forced Vital Capacity of state level men 
athletes is presented in Table XXI. 

Table XIX Descriptive Statistics of Circadian Rhythm on Forced Vital Capacity among State level Athletes 

S.No. Various stages of Training Mean Standard Deviation 

1 Initial Scores (IS) 4643.50 +  423.23 

2 Before Morning Session (BMS) 4851.50 +  437.53 

3 After Morning Session (AMS) 5033.00 +  428.59 

4 Before Evening Session (BES) 4971.17 +  434.71 

5 After Evening Session (AES) 4818.50 +  424.97 

 

Table XX Computation of Repeated Measures ANOVA on Circadian Rhythm on Forced Vital Capacity of State 

level Men Athletes 

Source Sum of Squares df Mean Squares F 

Subjects 53567974.67 55   
34.53* 

Trials 5453481.33 4 1363370.33 

Residual 11844161.33 240 39480.54 

Total 59958654.67 299  

Table F value required at 0.05 level 2.45 

* Significant 

Table XXI Pairs of Means Scores of Forced Vital Capacity due to Circadian Rhythm among State level Men 

Athletes 

Mean Scores Mean 

Difference 

Reqd 

C.I 
IS BMS AMS BES AES 

4643.50 4851.50    -208.00* 113.56 

4643.50  5033.00   -389.50* 113.56 

4643.50   4971.17  -327.67* 113.56 

4643.50    4818.50 -175.00* 113.56 

 4851.50 5033.00   -181.50* 113.56 

 4851.50  4971.17  -119.67* 113.56 

 4851.50   4818.50 33.00 113.56 

  5033.00 4971.17  61.83 113.56 

  5033.00  4818.50 214.50* 113.56 

   4971.17 4818.50 152.67* 113.56 

* Significant at 0.05 level 

IS: Initial Score; BMS: Before Morning Session; AMS: After morning session; BES: Before evening Session; 
AES: After Evening Session 
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Figure VII Showing Line Graph on Circadian Rhythm Mean Scores of Forced Vital Capacity under 

Different times among State Leven Men Athletes 

 

IS: Initial Score; BMS: Before Morning Session; AMS: After Morning Session; BES: Before evening session; 
AES: After Evening Session 

Discipline-specific trends: 

Runners: Demonstrated the largest post-training improvements in endurance and the fastest RPR recovery, 
aligning with their aerobic conditioning. 

Throwers: Showed minimal fluctuation in cardiac measures but maintained steady motor performance, 
consistent with their anaerobic specialization. 

Jumpers: Exhibited intermediate patterns, with noticeable improvements in motor skills and moderate 
cardiovascular response. 

4. Discussion 

The data confirm that state-level athletes experience dynamic, time-dependent shifts in both motor and cardiac 
performance throughout a bimodal training day. The observed peaks in performance after workouts are likely 
due to heightened neuromuscular readiness and physiological arousal, while cardiovascular variables reflect a 
balance between training stress and recovery. 

The divergent trends among runners, jumpers, and throwers support the concept of "chrono-physiological 
specificity"—the idea that an athlete’s event specialization modulates their circadian response. This signifies 
that universal training schedules may be suboptimal; instead, tailoring training timing and intensity to both 
circadian and event-specific profiles could enhance performance and expedite recovery. 

5. CONCLUSION 

Bimodal training schedules lead to significant, predictable fluctuations in motor and cardiac function, with 
discipline-specific profiles emerging among endurance, power, and mixed-event athletes. Coaches and sports 
scientists are encouraged to consider both the time of day and the athlete’s specialization when scheduling 
training and performance testing, maximizing readiness and recovery in harmony with each individual's natural 
rhythms. 
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1. INTRODUCTION 

Women and Sports Participation is a topic of utmost importance since participation in Sports has huge physical, 
mental, and social benefits. Women who participate in sports are not only physically healthy and mentally 
sound but have also developed a balanced personality which have led to being successful in life. Even though 
they have faced many challenges such as family issues, financial crunch, gender inequality women who 
participated in sports are more successful than the ones who have not. Pre covid era women participation was 
doing well specially when it comes sports which are popular within an area or country. The growing popularity 
of sports has now slowly been overtaken by social media, screen time and lack of interests among the women 
athletes specially post covid era. The quality of players produced in various games has also seen a declining 
trend as a result of a smaller number of women students participating in sports. 

Pre covid era, the women participation in sports at college was actively noticed among students in various 
games. Students were actively involved among individual as well as team games as well as indoor and outdoor 
games. Since more students were participating, the quality of the sport or game was also elevated. Women 
participation in sports at college level has seen a declining recently. The opportunities and initiatives taken at 
college level have increased however the same response has not been seen in terms of participation in sports. 
This paper aims to understand the reasons for decline in sports participation among women athletes or students 
who have participated in sports previously however have not continued. 

1.1 Objectives of the Study 

This paper aims to understand the various reasons which has lead to decline in women participation in sports 
amongst first year students at college level. This could help the necessary stake holders to take adequate steps in 
order to solve the problem of reduction in sports participation. 

2. REVIEW OF RELATED LITERATURE 

Dr. S. Jagadeeshwari (2025) in her study, mentioned about the women sports and its historical evolution, 
perceptions of the society, initiatives taken by the govt, and areas of future development. She mentioned about 
various challenges faced by women when participating in sports. The key challenges mentioned in the paper are 
socio/cultural, less infrastructure available for women, low media coverage towards women sports and physical 
and mental harassment. 

Dr. Sridevi Magapu (2022) in her study mentioned about the scenario about women participations in sports, 
challenges faced and the opportunities that lie ahead. The key challenges highlighted in this paper is the lack of 
investment made towards women sports, gender based biased such as athletic ability and huge difference in pay 
structure of women and men. 

3. METHODOLOGY 

A google form of 25 questions was constructed with the help of experts from the field of physical education and 
sports and other social sciences in order to understand the potential reasons for a dropout in women 
participation in sports at college level. This form was then sent to the students and was carefully explained 
about how to answer the google form questionnaire. This questionnaire had to be only answered by students 
who participated in sports at school or higher secondary level however have not participated in sports at First 
Year Programme at college level. Data was collected from 150 students. 

4. RESULTS 
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Table No: 1 

Sr. 

No 

Question Totally 

Agree 

Agree Disagree Totally 

Disagree 

1 Fear of Failure 21.4 35.5 31.1 12 

2 Lack of Confidence 7.4 47.3 38 7.3 

3 Loss of Interest 8 46 32.7 13.3 

4 Lack of Physical Fitness 3.2 41.3 48.3 7.2 

5 Affect Studies 9.3 31.4 50 9.3 

Table No. 1 includes the top 5 questions as selected by the women students who have dropped participation in 
sports at college level. 

• 56.9% of women have dropped participation in sports due to fear of failure. 

• 54.6% of women students have dropped out participation in sports due to lack of confidence in participating 
in it. 

• 54% women students are not participating in sports due to lack of interest in it. 

• 43.3% women students chose not to participate in sports due to lack of physical fitness to participate in it. 

• 43.3% women students are not participating in sports since they believe it will affect their studies. 

CONCLUSION 

From the above pilot study, we can assume that women participation in sports has been less due to 
psychological and physical factors that are concerned with women students and appropriate steps have to be 
undertaken to increase this participation as women participation in sports will lead to all round development of 
the individual. 
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ABSTRACT 

Objective: To examine theeffect of a Strength Training Program on Arm Strength among Volleyball Players of 
Hyderabad District. 

Methodology 

A total of 60 male volleyball players (N = 60) from Hyderabad District, Telangana, aged between 18 and 22 
years, were selected for the study using a random sampling method. The subjects were randomly assigned to 
two groups of equal size: 

• Experimental Group (n = 30): Received a structured 12-week Strength Training Program. 

• Control Group (n = 30): Did not undergo any specific training intervention apart from their routine 
activities. 

Prior to the commencement of the training program, baseline data (pre-test) on arm strength was collected from 
both groups using the Medicine Ball Throw Test, a reliable and widely accepted test for assessing Arm Strength 
& explosive strength. 

The Experimental Group then participated in a systematic 12-week strength training program, specifically 
designed to enhance upper limb muscular strength and explosive capacity. The Control Group continued with 
their regular practice sessions but did not receive any additional strength-specific training. 

At the end of the 12-week training period, post-test data was collected from both groups using the same test 
protocol. The data were analyzed using a Paired Sample t-test to evaluate within-group improvements and to 
compare the changes between the experimental and control groups. 

Results 

The statistical analysis revealed a significant improvement in arm strength among participants in the 
Experimental Group, as indicated by an increased Medicine Ball Throw distance in the post-test compared to 
the pre-test scores. In contrast, the Control Group showed no significant change in performance over the same 
period.The findings clearly demonstrate that a systematic 12-week strength training program leads to substantial 
enhancement in arm strength in volleyball players, thereby highlighting the effectiveness of structured 
resistance training protocols in improving upper limb performance for sport-specific demands. 

Keywords: Strength Training, Arm strength, Medicine Ball throw. 

INTRODUCTION 

The Upper limb strength, particularly arm strength, plays a pivotal role in volleyball performance—impacting 
actions such as spiking, serving, and blocking (Strength and Conditioning Journal, 2025). Enhancing muscular 
power in the upper body is essential for improving performance in these sport-specific skills (Strength and 
Conditioning Journal, 2025). 

Research evidence supports the use of medicine ball training for augmenting throwing performance and upper 
limb strength. For example, a 12-week Strength training program (Medicine ball) significantly increased upper-
body throwing power and bench press performance among young female handball players compared to controls 
(Ignjatovic et al., 2012). This underscores the utility of ballistic training modalities that closely mimic sport-
specific movement patterns. Similarly, upper-body plyometric training over eight weeks resulted in significant 
improvements in spiking speed, upper-limb muscle mass, and overhead medicine ball throw distances among 
professional female volleyball players (Baltaci et al., 2017). 

From a physiological standpoint, resistance training induces neuromuscular adaptations—such as enhanced 
motor unit recruitment and improved firing rates—which are crucial for the rapid generation of force during 
explosive arm movements (Wikipedia, n.d.). These neural adaptations, coupled with muscle hypertrophy, 
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contribute to greater strength and power output—key determinants of effective volleyball performance 
(Strength and Conditioning Journal, 2025). 

Most studies to date have focused on combined training modalities or upper-body plyometrics. However, there 
remains a gap in literature regarding the isolated impact of structured strength training (e.g., resistance training 
programs) on arm strength in volleyball players from Hyderabad district. Given Hyderabad’s growing talent in 
volleyball, investigating such an intervention is both timely and locally relevant. 

Therefore, this study aims to examine the effect of a 12-week strength training program on arm strength—
measured via the medicine ball throw test—among volleyball players from Hyderabad district. A randomized 
controlled trial design will be used, with players assigned to either a training group undergoing the prescribed 
strength regimen or a control group following only regular training routines. Through this study, we intend to 
contribute valuable insights into evidence-based strength training strategies tailored to improve upper limb 
muscular performance in regional volleyball athletes. 

SIGNIFICANCE OF THE STUDY 

Upper limb strength is critical for volleyball-specific actions such as spiking, blocking, and powerful serving, 
which directly influence competitive success (Sheppard et al., 2013). Structured strength training programs have 
been shown to enhance explosive upper-body power and overall athletic performance in various sports 
(Ignjatovic et al., 2012; Baltaci et al., 2017). Despite global evidence supporting resistance and plyometric 
training, there is limited research focusing exclusively on the impact of isolated strength training on arm 
strength among volleyball players in the Indian context, particularly in Hyderabad district. This study addresses 
this research gap by evaluating the effectiveness of a 12-week strength training intervention using a reliable 
performance measure, the medicine ball throw test. Findings from this study will provide valuable insights for 
coaches, trainers, and athletes to design evidence-based conditioning programs that enhance volleyball 
performance while reducing the risk of upper-limb injuries (Suchomel et al., 2016). 

AIM OF THE STUDY 

The present study is designed to evaluate the effect of a structured strength training program on the arm strength 
of volleyball players from Hyderabad District. 

HYPOTHESIS 

• H₀ (Null Hypothesis): There will be no statistically significant difference between pre-test and post-test arm 
strength scores of volleyball players subjected to the strength training program. 

METHODOLOGY 

SELECTION OF SUBJECTS 

A simple random sampling method was employed to select subjects. A total of 60 male volleyball players, aged 
18 to 22 years, from Hyderabad District (Telangana) were selected. The subjects were randomly assigned to two 
groups: 

• Experimental Group (Strength Training): 30 players 

• Control Group: 30 players 

Both groups underwent pre-test and post-test evaluations to measure arm strength. 

TABLE SHOWING THE SAMPLE OF THE STUDY 

S.No 
Hyderabad District (Telangana) 

Volleyball Players 

No of Volleyball 

Players 

1. Experimental Group StrengthTraining 30 

2. ControlGroup Controlgroup 30 

 Total: 60 
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SELECTION OF VARIABLES 

The choice of variables was based on a comprehensive review of available literature, expert consultation, 
availability of equipment, and relevance to the objectives of the study. Arm strength was selected as the primary 
variable, assessed through the Medicine Ball Throw Test. 

EXPERIMENTAL DESIGN 

1. Sixty male volleyball players aged 18–22 years from Hyderabad District (Telangana) participated in the 
study. 

2. Subjects were randomly assigned to two equal groups of 30 participants each: the Experimental Group, which 
performed strength training, and the Control Group, which did not undergo any additional training program. 

3. Baseline measurements (pre-test) were recorded prior to the intervention. After completing the 12-week 
training program, final measurements (post-test) were obtained from both groups. 

4. The experimental group followed a 12-week strength training program, conducted three days per week, with 
each session lasting approximately 45 minutes, excluding warm-up and cool-down periods. The control group 
continued with their routine activities without participating in the intervention. 

COLLECTION OF DATA 

Data collection was carried out using the Medicine Ball Throw Test to assess arm strength. Measurements were 
recorded before and after the 12-week training period to determine improvements attributable to the strength 
training program. 

STATISTICAL TECHNIQUE 

The data obtained were statistically analyzed to examine differences between the pre-test and post-test scores of 
both groups. A Paired Sample t-testwas used to compare mean scores and compute the t-ratio to evaluate 
changes in arm strength. The level of statistical significance was established at 0.05. 

RESULTS 

The results of the study indicates that improvement in Arm Strength, was significantly improved in the 
Experimental Group, as a result of the participating in Strength training. It was hypothesized that there may not 
be any significantdifference on pre-testand post -testofStrengthtraining group among volley ball players in 
relationtotheir motor fitnessability i.e. Arm Strength. Hence the hypothesis formulated was rejected. 

TABLE –I 

PAIRED SAMPLE ‘T’ TEST OF EXPERIMENTAL GROUP AND CONTROL GROUP ON ARM 

STRENGTH 

(Units in Meters) 

SL. 

NO 

Parameter

s 
N=60 Groups 

Pre-Test Post-Test 
T ratio Sig. 

Mean SD Mean SD 

 

 

1. 

 

Arm 

Strength 

 

30 Control group 
5.78 

 
0.44 5.83 0.46 0.71 

0.05
2 

30 
Strength 

Training group 
5.80 

0.48 
 

6.92 
0.5
2 

9.38 
0.00

1 

* Significant at 0.05 level of confidence, required table value is 2.05. 

Figure – 1  Bar Diagram Showing the Mean Difference Between pre-test and post-test of the experimental 

and control groups on Arm Strength 
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DISCUSSION 

By observing the obtained results in table – 1 showed that a paired-samples t-test was conducted to compare 
mean scores on pre-test and post-test scores on Arm Strength in between control and Strength training groups. 
There was a significant difference in the pre-test (M=5.80, SD=0.48) to post-test (M=6.92, SD=0.52) mean and 
standard deviation scores for Strength Training group, the obtained t-ratio 9.38 was found to be greater than the 
required table value of 2.05, at 0.05 level of confidence for 29 degrees of freedom. 

Whereas a non-significant difference in the pre-test (M=5.78, SD=0.44) to post-test (M=5.83, SD=0.46) mean 
and standard deviation scores for control group,the obtained t-ratio 0.71 was found to be lesser than the required 
table value of 2.05, at 0.05 level of confidence for 29 degrees of freedom. 

These results suggest that Strength training group develop Arm Strength than the control group by participating 
in the training program. 

CONCLUSION: 

Within the limitation of the study and on the basis of the obtained results from this study, it was concluded that 
the participating in 12 weeks of Strength training program had significantly improved the Arm Strength in 
Experimental group when compared to control group. 
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ABSTRACT 

OBJECTIVE: 

The study aimed to evaluate the effects of aerobic, resistance, and concurrent training on coordination and vital 
capacity among college men. It also sought to determine whether significant differences exist among these three 
training programs. Eighty college men aged 21–25 were selected and divided into four equal groups for 
comparison. 

METHODOLOGY: 

Participants were assigned to aerobic, resistance, concurrent, and control groups (20 each).Training was 
conducted for 12 weeks, six days per week, using treadmill exercises, weight training, or both. Coordination and 
vital capacity were measured before and after training using standard tests. Data were analyzed through 
ANCOVA to assess group differences. Scheffe’s post-hoc test was used to identify specific pair wise 
differences at the 0.05 level. 

Results: 

All three training groups showed significant improvement in coordination and vital capacity compared to the 
control group. Resistance training produced the greatest improvement in coordination. Aerobic training resulted 
in the highest gains in vital capacity, outperforming concurrent training. 

INTRODUCTION: 

Physical fitness forms the foundation for maintaining a healthy and productive life, particularly among young 
adults who are preparing for academic, social, and professional responsibilities. College students, being in a 
crucial developmental phase, require adequate levels of motor and physiological efficiency to meet the physical 
and mental demands of daily activities. Among the various components of fitness, coordination and vital 
capacity play a significant role. Coordination supports smooth, efficient, and well-controlled movement 
patterns, while vital capacity reflects the functional efficiency of the respiratory system and overall aerobic 
health. 

Training programmes such as aerobic training, resistance training, and concurrent training have been widely 
adopted in physical education and sports science to improve these fitness components. Aerobic training 
enhances cardiovascular and respiratory efficiency, resistance training improves muscular strength and 
neuromuscular control, and concurrent training combines both modalities to provide comprehensive fitness 
benefits. However, the relative influence of these training methods on coordination and vital capacity among 
college men is not well established 

Understanding how these training approaches differ in their impact is essential for physical educators, coaches, 
and fitness practitioners who aim to design scientifically grounded programmes for youth. Although each type 
of training contributes to overall fitness, determining their specific effects on coordination and vital capacity can 
help in selecting the most effective method for targeted improvement. 

Therefore, the present study was undertaken to examine the effects of aerobic, resistance, and concurrent 
training on selected biomotor and physiological variables of college men. By analyzing changes in coordination 
and vital capacity after 12 weeks of structured training, the study aims to provide empirical evidence that can 
guide training programme design in educational and athletic settings. 

SIGNIFICANCE OF THE STUDY: 

This study provides valuable insights into how different training modalities improve coordination and vital 
capacity. The findings help physical educators, trainers, and sports scientists design effective fitness programs 
for college men. 
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AIM OF THE STUDY: 

The aim of the study was to investigate the impact of aerobic, resistance, and concurrent training programs on 
selected coordination and vital capacity variables among college men. 

HYPOTHESIS: 

There will be significant differences in coordination and vital capacity among college men undergoing aerobic, 
resistance, and concurrent training programs compared to a control group. 

METHODOLOGY: 

EXPERIMENTAL DESIGN: 

The study was formulated as a true random group design, consisting of a pre-test and post-test.  The subjects 
(n=80) were randomly assigned to four equal groups of twenty college men students each.  The groups were 
assigned as Experimental Groups- I, II, III and control group respectively.  Pre-tests were conducted for all the 
subjects on selected biomotor and physiological variables such as, coordination and vital capacity which formed 
initial scores of the subjects.The experimental groups participated in their respective training programmes for 12 
weeks. 

TABLE SHOWING THE SAMPLE OF THE STUDY 

S. No Groups College Men Students 

1. Experimental Group- I 
 

20 

2. Experimental Group- II  20 

3. Experimental Group- III  20 

4. Control Group 
 

20 

 Total : 80 

SELECTION OF SUBJECTS 

To facilitate the study 80 college men students from different colleges in Andhra Pradesh were randomly 
selected as subjects and their age was between 21 to 25 years. The subjects were from different colleges and 
expressed’ willingness to participate in the research programme were got by explaining the usefulness of this 
research, the benefits of incorporating different training methods in the daily routine and the resultant health 
benefits. Thus, all the subjects selected for this study were volunteers. 

The selected subjects were assigned into four groups consisting of 20 in each group.  The first group served as 
aerobic exercise group, group two served as resistance training group, third group served as concurrent training 
group and fourth group served as control group. 

The requirements of the experimental procedures, testing as well as exercise schedules were explained to the 
subjects so as to avoid any ambiguity of the effort required on their part and prior to the administration of the 
study, the investigator got the individual consent from each subject. 

SELECTION OF VARIABLES: 

The research scholar reviewed the various scientific literature pertaining to the different forms of aerobic 
exercises, resistance training and concurrent training and its effects on biomotor abilities and physiological 
variables among different groups from books, journals, periodicals, magazines and research papers.  Taking into 
consideration of feasibility criteria, availability of instruments and the relevance of the variables of the present 
study, the following variables were selected. 

Variables 

a. Coordination 

b. Vital Capacity 
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COLLECTION OF DATA: 

Pre-test and post-test data for coordination and vital capacity were collected using standardized testing 
procedures and spirometry. 

STATISTICAL TECHNIQUE: 

The data collected in this study were analysed using Analysis of Variance (ANOVA) and Analysis of 
Covariance (ANCOVA). ANOVA was used to examine whether there were significant differences between the 
pre-test and post-test scores for each variable in the aerobic training group and the combined aerobic and 
resistance training group. 

When a significant F-ratio was obtained, Scheffe’s post-hoc test was applied to determine which paired means 
differed significantly (Thirumalaisamy, 1998). Scheffe’s test is known for its strong control of Type I error and 
is considered one of the most conservative multiple comparison procedures, often resulting in fewer significant 
differences. 

According to this method, the difference between two means is considered significant only if it exceeds the 
Scheffe critical F value. For significance, the modified F value (F’) must be equal to (k – 1)(F₀.₀₅ or F₀.₀₁), where 
k is the number of groups. The required F’ ratios for paired adjusted means were calculated and compared to 
determine their statistical significance. 

Analysis of Covariance (ANCOVA) and Scheffe’s post-hoc test were used to assess significance at the 0.05 
level. 

RESULTS: 

COMPUTATION OF ANALYSIS OF COVARIANCE AND POST- HOC TEST 

RESULTS ON COORDINATION: 

The descriptive statistics comparing the initial and final means of variable Coordination due to aerobic training, 
Resistance training, concurrent training and control groups of college men are presented in Table -1 Descriptive 
Statistics on effect of Aerobic training, Resistance training, Concurrent training and Control Groups of College 
Men 

Groups Test Mean Standard Deviation RANGE 
Min. Max. 

Aerobic training 

Initial 22.79 1.15 19.90 24.00 

Final 22.11 1.13 19.50 23.70 
Adjusted Mean 22.17    

Resistance 
training 

Initial 22.72 1.31 20.80 24.70 

Final 20.00 1.53 17.50 22.20 
Adjusted Mean 20.11    

Concurrent 
training 

Initial 22.93 1.22 19.90 24.70 

Final 20.58 1.46 17.50 22.60 
Adjusted Mean 20.54    

Control Group 

Initial 23.07 1.13 20.80 24.70 

Final 23.31 1.25 20.80 25.30 
Adjusted Mean 23.17    

Table -1 shows that the pre-test mean on Coordination of aerobic  training group was 22.79  with standard 
deviation + 1.15 pre-test mean of resistance  training group was 22.72 with standard deviation + 1.31, the pre-
test mean of concurrent training group was 22.93 with standard deviation + 1.22, the pre-test mean of control 
group was 23.07 with standard deviation + 1.13. 

The descriptive statistics on post-test mean on Coordination of aerobic  training group was 22.11 with standard 
deviation + 1.13 post-test mean of resistance training group was 20.00 with standard deviation + 1.53, the post-
test mean of concurrent training group was 20.58 with standard deviation + 1.53, the post-test mean of control 
group was 23.31 with standard deviation + 1.25. 
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The adjusted mean on Coordination on aerobic training group was 22.17, resistance training group was 20.11, 
concurrent training group was 20.54 and control group was 23.17, as shown in Table -II statistical significance 
of the differences, the obtained data on Coordination using ANCOVA was presented in Table –ii 

COMPUTATION OF ANALYSIS OF COVARIANCE DUE TO AEROBIC, RESISTANCE AND 

CONCURRENT TRAINING AND CONTROL GROUP ON COORDINATION AMONG COLLEGE 

MEN 

 Source of 

Variance 

Sum of 

Squares 

df Mean 

Squares 

Obtained F 

Pre-test Mean Between 1.46 3 0.49  

0.34 Within  110.28 76 1.45 

Post-test Mean  Between 134.95 3 44.98  

24.60* Within 138.98 76 1.83 

Adjusted Post-

test Mean 

Between 121.18 3 40.39  

37.25* 
Within 81.32 75 1.08 

Required F¬(0.05), (df 3,75) =2.77 

*Significant at 0.05 level of confidence 

As shown in Table -ii, the obtained F-ratio of 0.34 on pre-test means of the groups was not significant at 0.05 
level, as the obtained F-value was less than the required table F-value of 2.77 to be significant at 0.05 level. 
This shows that there was no significant difference in means of the groups at initial stage. 

The results presented in Table 4.8, the obtained F-ratio of 24.60 on post-test means of the groups was significant 
at 0.05 level as the obtained F-value was greater than the required table F-value of 2.77 to be significant at 0.05 
level. This shows that there was significant difference in means of the groups at initial stage. 

Since significant improvements were recorded, the results were subjected to post hoc analysis using Scheffe’s 
Confidence Interval test. The results were presented in Table –III-Multiple Paired Adjusted Means Comparisons 
between varied physical exercises among college men on Coordination 

Aerobic training 

Group 

Resistance 

training 

Group 

Concurrent 

training 

Group 

Control 

Group 

MEAN DIFF C.I 

22.17 20.11   2.06* 0.94 

22.17  20.54  1.63* 0.94 

22.17   23.17 -1.00* 0.94 

 20.11 20.54  -0.42 0.94 

 20.11  23.17 -3.06* 0.94 

  20.54 23.17 -2.63* 0.94 

*Significant at 0.05 level. 

The post-hoc analysis of obtained ordered adjusted means proved that to be significant at 0.05 level confidence 
the required confidence interval was 0.94. The following paired mean comparisons were greater than the 
required confidence interval and were significant at 0.05 level. 

Aerobic training Vs Resistance training Groups (MD: 2.06),Aerobic training Vs Concurrent training Groups 
(MD: 1.63),Aerobic training Vs Control Groups (MD: -1.00),Resistance training Vs Control Groups (MD: -
3.06),Concurrent training Vs Control Groups (MD: -2.63). 

The following paired mean comparisons were less than the required confidence interval and were not significant 
at 0.05 level. 

Resistance training Vs Concurrent training Group (MD: -0.42). 

 

 



International Journal of Advance and Innovative Research   
 Volume 13, Issue 1: January - March 2026 
 

71 

ISSN 2394 - 7780 

Graph-1 

 

RESULTS ON VITAL CAPACITY: 

The descriptive statistics comparing the initial and final means of variable Vital capacity due to aerobic training, 
Resistance training, concurrent training and control groups of college men is presented in Table –IV- 
Descriptive Statistics on effect of Aerobic training, Resistance training, Concurrent training and Control Groups 
of College Men 

Groups Test Mean Standard 
Deviation 

RANGE 

Min Max 

Aerobic training 

Initial 3767.50 484.30 3150.00 4450.00 

Final 3985.00 524.87 3350.00 4750.00 

Adjusted Mean 3976.03    

Resistance 
training 

Initial 3705.00 567.98 2650.00 4750.00 

Final 3825.00 533.42 2750.00 4750.00 

Adjusted Mean 3872.10    

Concurrent 
training 

Initial 3975.00 550.48 2850.00 4750.00 

Final 4042.50 509.20 3150.00 4750.00 

Adjusted Mean 3847.38    

Control Group 

Initial 3582.50 428.67 2550.00 4050.00 

Final 3625.00 303.27 3050.00 4000.00 

Adjusted Mean 3781.99    

Table –IV shows that the pre-test mean on Vital capacity of aerobic training group was 3767.50 with standard 
deviation + 484.30 pre-test mean of resistance  training group was 3705.00 with standard deviation + 567.98, 
the pre-test mean of concurrent training group was 3975.00 with standard deviation + 550.48, the pre-test mean 
of control group was 3582.50 with standard deviation + 428.67. 

The descriptive statistics on post-test mean on Vital capacity of aerobic  training group was 3985.00 with 
standard deviation + 524.87 post-test mean of resistance training group was 3825.00 with standard deviation + 
533.42, the post-test mean of concurrent training group was 4042.50 with standard deviation + 533.42, the post-
test mean of control group was 3625.00 with standard deviation + 303.27. 
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Table – V- COMPUTATION OF ANALYSIS OF COVARIANCE DUE TO AEROBIC, RESISTANCE 

AND CONCURRENT TRAINING AND CONTROL GROUP ON VITAL CAPACITY AMONG 

COLLEGE MEN 

 Source of 
Variance 

Sum of 
Squares 

Df Mean 
Squares 

Obtained F 

Pre-test Mean Between 1615750.00 3 538583.33  
2.06 Within  19834750.00 76 260983.55 

Post-test 
Mean  

Between 2100593.75 3 700197.92  
3.07* Within 17314375.00 76 227820.72 

Adjusted Post-
test Mean 

Between 387596.54 3 129198.85  
7.17* 

Within 1351157.11 75 18015.43 

Required F¬(0.05), (df 3,75) =2.77 

*Significant at 0.05 level of confidence 

As shown in Table V-the obtained F-ratio of 2.06 on pre-test means of the groups was not significant at 0.05 
level as the obtained F-value was less than the required table F-value of 2.77 to be significant at 0.05 level. This 
shows that there was no significant difference in means of the groups at initial stage. 

The results presented in Table V, the obtained F-ratio of 3.07 on post-test means of the groups was significant at 
0.05 level as the obtained F-value was greater than the required table F-value of 2.77 to be significant at 0.05 
level. This shows that there was significant difference in means of the groups at initial stage. 

Taking into consideration of the pre-test means and post-test means, adjusted post-test means were determined 
and analysis of covariance was done. The obtained F-value on adjusted means was 7.17. The obtained F-value 
was greater than the required value of 2.77 and hence it was accepted that there was significant differences 
among the adjusted means on the Vital capacity of the subjects. 

Since significant improvements were recorded, the results were subjected to post hoc analysis using Scheffe’s 
Confidence Interval test. The results were presented in Table VI- Multiple Paired Adjusted Means Comparisons 
between varied physical exercises among college men on Vital capacity 

Aerobic training 
Group 

Resistance 
training 
Group 

Concurrent 
training 
Group 

Control 
Group 

MEAN DIFF C.I 

3976.03 3872.10   103.93 121.25 

3976.03  3847.38  128.65* 121.25 

3976.03   3781.99 194.03* 121.25 

 3872.10 3847.38  24.72 121.25 

 3872.10  3781.99 90.10 121.25 

  3847.38 3781.99 65.38 121.25 

*Significant at 0.05 level. 

The post-hoc analysis of obtained ordered adjusted means proved that to be significant at 0.05 level confidence 
the required confidence interval was 121.25.  The following paired mean comparisons were greater than the 
required confidence interval and were significant at 0.05 level. 

Aerobic training Vs Concurrent training Groups (MD: 128.65),Aerobic training Vs Control Groups (MD: 
194.03) 

The following paired mean comparisons were less than the required confidence interval and were not significant 
at 0.05 level. 
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Aerobic training Vs Resistance training Groups (MD: 103.93),Resistance training Vs Concurrent training Group 
(MD: 24.72),Resistance training Vs Control Groups (MD: 90.10),Concurrent training Vs Control Groups (MD: 
65.38) 

Graph-2 

 

DISCUSSION: 

Coordination 

The results of the study showed that all four groups started with similar coordination levels, as confirmed by the 
nonsignificant pre-test F-value. However, significant differences emerged after the training period. Both the 
post-test and adjusted post-test F-values were highly significant, indicating that the training interventions had a 
meaningful impact on coordination. 

Post-hoc comparisons revealed that the aerobic training group showed significantly greater improvement in 
coordination compared to the resistance training and concurrent training groups. This may be due to the 
rhythmic, continuous, and movement-oriented nature of aerobic exercises, which stimulate neuromuscular 
coordination more effectively. In contrast, resistance and concurrent training did not enhance coordination and, 
in some cases, performed lower than the control group. These findings indicate that coordination responds best 
to training methods that emphasize continuous motor patterning rather than strength-oriented workloads. 

Vital Capacity 

The analysis of vital capacity showed no significant difference among the groups at the beginning of the study. 
Following the intervention, however, significant changes were identified in both post-test and adjusted mean 
values. Aerobic training produced the highest improvement in vital capacity, followed by resistance and 
concurrent training, while the control group showed only marginal change. 

Post-hoc results further confirmed that aerobic training was significantly better than concurrent training and the 
control group in increasing vital capacity. Though resistance and concurrent training did improve lung function, 
they did not reach statistical significance in comparison with other groups. These findings are consistent with 
the physiological expectation that aerobic exercise promotes stronger respiratory adaptations by increasing lung 
ventilation efficiency and oxygen ut 

CONCLUSION: 

The study concludes that aerobic, resistance, and concurrent training approaches influence coordination and 
vital capacity differently among college men. 

• Coordination: Aerobic training proved to be the most effective method, producing significantly greater 
improvements than resistance and concurrent training. Resistance-based programs did not produce 
meaningful gains in coordination. 

• Vital Capacity: All training types contributed to improvements, but aerobic training was the most effective 
and produced statistically significant improvements compared to other groups. Resistance and concurrent 
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training resulted in moderate, no nsignificant changes, while the control group showed minimal 
improvement. 

Overall, the findings demonstrate that aerobic training is the most beneficial protocol for enhancing both 
coordination and vital capacity, highlighting its importance in fitness programs for college-aged men. 
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INTRODUCTION 

Measurement and assessment are universal procedures. Man's constant interest in his surroundings and his self-
consciousness is reflected in them. Ferguson and Fox (1954): The cycle of evaluation in education never stops. 
"In the light of results from judgments made with reference to the individual to be educated and the means of 
educating him, goals are appraised and restated, procedures are replanned, and the cycle is repeated." 

To determine how successfully the established goals have been achieved, how effective the process has been, 
and how nice the result is, performance measurement and evaluation are crucial. The direction and rate of 
performance changes are indicated by the results. Like in school and in life, the coach and instructor are always 
measuring and assessing in physical education and athletics. (Meissner and Meyers, 1940) Using defined 
criteria as a foundation for comparisons, based on the correlation between specific metrics and playing ability, 
is the most reliable method of evaluation. 

OBJECTIVES OF THE RESEARCH 

The literature contains scientific assessments, evaluations, and predictions of handball play based on specific 
physiological characteristics, physical fitness, and psychological factors. This research used separate 
physiological characteristics measurements, physical fitness characteristics, or psychological variables to 
determine the association between playing ability. This study's primary goal is to evaluate certain factors as 
necessary for handball performance while accounting for the interplay of physiological characteristics, physical 
fitness, and psychological factors. The researcher would do this by evaluating the current state of the 
physiological characteristics, physical fitness, and psychological characteristics of handball players in addition 
to their skill as players. Additionally, the researcher would link each variable chosen to handball skills. 

STATEMENT OF THE PROBLEM 

1. This study aims to evaluate the physiological characteristics, physical fitness, psychological, and playing 
abilities of handball players at the state level. 

HYPOTHESES 

The following theories were developed with the problem statement in mind. 

1. It was predicted that there would be a substantial correlation between state-level handball players' playing 
abilities and the physiological characteristics of height. Additionally, certain physiological characteristics 
factors can accurately predict a handball player's skill level. 

2. It was predicted that there would be a substantial correlation between the playing ability of handball players 
at the state level and the physical fitness characteristic, reaction speed. Additionally, certain physical fitness 
factors can accurately predict a person's ability to play handball. 

3. The psychological factors of locus control and self-confidence were predicted to have a substantial 
correlation with state-level handball players' playing prowess. Additionally, certain psychological factors can 
accurately predict a handball player's skill level. 

SIGNIFICANCE OF THE STUDY 

The importance of playing capacity has been recognized over the years by mentors, game experts, physical 
educators, and even most players. The manner of presentation in b-ball, as measured by playing capacity, can be 
found in relation to selected physiological characteristics, physical, and mental criteria, which determines how 
crucial the examination is. 

1. Participating in state-level baseball players will have their physiological characteristics, physical health, and 
mental levels evaluated, as well as their abilities and limitations, both independently and in relation to their 
coaches and trainers. 
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2. Prospective ballplayers could be selected based on the findings and conclusions of this study. 

3. The handball players might be categorized and investigated using this test as a screening tool. 

4. Physical education teachers and ball mentors can utilize the results to improve their practice programs by 
focusing on the aspects of the test that are most likely to have a significant impact on players' abilities. 

5. If the selected independent variables are directly or indirectly related to the paradigm factors, the study's 
conclusion would make that clear. 

6. The findings and conclusions of this study could help coaches evaluate the performance of B-ball players. 

7. Maturing professionals will be able to use this research to their advantage when administering similar exams 
in other regions and educational institutions. 

DELIMITATIONS 

The research was carried out in two stages. Verifying the validity of the individuals, tools, and assessments was 
the primary goal of the pilot research. In the last stage, we evaluated the handball players' skill level and a 
number of other factors. 

1. For the pilot study, five handball players at the state level were chosen as subjects. 

2. The individuals chosen for the study were between the ages of 18 and 25. 

3. The subjects were selected from among handball players at the state level who had competed at an interstate 
level. 

4. Three specialists were the only ones who helped with the subjective appraisal of playing skill. 

LIMITATIONS: 

1. The environmental components could not be controlled because the study's subjects were state-level handball 
players, who varied in their daily habits, etc. 

2. The impact of the various physical activities that the individuals were engaging in could not be regulated. 

3. The diet and experience of the subjects were not considered in this study. 

METHODOLOGY 

SELECTION OF SUBJECTS 

The ability to generalize research findings pertains to the selection of a sample that yields the study data. A 
sample is a little segment of a population chosen for examination and study. A sample embodies the traits that 
characterize the population from which it is derived. 

This study aimed to investigate the correlation between physiological characteristics, physical, and 
psychological factors and the playing proficiency of handball players. To fulfill these objectives, 50 handball 
players, aged 18 to 25 years, who represented their state in interstate handball events, were selected. 

RESEARCH DESIGN OF THE STUDY 

The study aimed to investigate the correlation between specific physiological characteristics, physical, and 
psychological characteristics and the proficiency of state-level handball players. To accomplish the objective, 
the researcher developed the methodology in two phases: the pilot study phase and the testing phase to 
determine the relationship between the selected variables. In the pilot study phase, twenty participants 
participated in evaluating the administration of selected tests for variables, determining the reliability of both 
the tester and subjects, and finalizing the chosen tests. During the Testing Phase, tests were conducted on the 
selected people, and data was gathered on specific factors. Three experts evaluated the subjects' handball-
playing ability during genuine competitions. The acquired playing ability was correlated with the chosen 
physiological characteristics, physical fitness, and psychological factors of the subjects to ascertain the 
relationship between these variables and playing ability. 

SELECTION OF VARIABLES 

Inspired by the existing scientific literature and expert consultations regarding the relationships among selected 
variables and playing ability, the following criterion variables were chosen for this study to examine their 
association with the handball playing ability of the individuals. 
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1. Physiological characteristics Variables 

• Height, 

2. Physical Fitness Variables 

• Reaction time 

3. Psychological Variables 

• Self-confidence 

CRITERION MEASURES 

• The physiological characteristics variable, height, was assessed using a stadiometer, and the measurements 
were documented in cm. 

• The subjects' reaction time was assessed using the "Meter Scale Drop and Catch" test. 

• Basavanna (1971) quantified self-confidence, recording the scores numerically. 

STATISTICAL TECHNIQUES 

This study aimed to investigate the correlation between specific physiological characteristics, physical fitness, 
and psychological characteristics and the playing proficiency of state-level handball players. To obtain 
significant results, the subsequent statistical tools were utilized. 

DESCRIPTIVE STATISTICS 

The mean and standard deviation for the chosen criterion and predictor variables were computed independently. 

CORRELATIONAL ANALYSIS 

A straightforward correlation was calculated to examine the subsequent aspects. 

1. To analyze the correlation between the test-retest scores of each variable and the intraclass reliability of the 
administered tests. 

2. Pearson’s correlation coefficient was computed to ascertain the relationship between the specified criteria 
variables and predictor variables. 

RESULTS AND DISCUSSIONS 

ANALYSIS OF THE CORRELATION BETWEEN SPEED PARAMETERS AND FAST DRIBBLING 

PROFICIENCY 

DESCRIPTIVE ANALYSIS 

The relationship of fast dribbling ability with selected speed parameters of handball players was statistically 
computed. In descriptive statistics the number of subjects evaluated, mean and standard deviation of the motor 
fitness parameters are presented in Table I. The correlation between quick dribbling proficiency and specific 
speed metrics of handball players was statistically analyzed. Table I presents the sample size, mean, and 
standard deviation of the motor fitness characteristics in descriptive statistics. Showing Descriptive Statistics on 
Speed Parameters Selected for This Study 

VARIABLES MEAN STD. DEVIATION N 

Height 170.45 6.097 50 

Table I shows that the obtained mean value of the playing ability of the handball players was 78.13 with a 
standard deviation of + 4.83. The mean value of height was 64.37 with a standard deviation of + 3.97. 

ANALYSIS OF COEFFICIENT OF CORRELATION 

The obtained values were subjected to statistical treatment to find out the association between physiological 
characteristics variables and the playing ability of the subjects. 
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Showing Correlation of Coefficient between Motor Fitness Parameters and Playing Ability of the Subjects 

S.No. Variables Correlation Coefficient Level of Sig. 
Playing Ability Vs 

1 Height 0.693* <0.05 

* Significant at the 0.05 level. 

The results presented in Table III proved that there was a significant association between playing ability and 
height (-0.693); playing ability required an ‘r’ value of 0.197 to be significant at the 0.05 level. 

ANALYSIS OF MULTIPLE REGRESSION 

The study identified the correlation between playing ability and selected physiological characteristics variables. 
To ascertain the relationship between these variables and playing ability, as well as to determine which 
physiological characteristics factors contribute to playing ability, the collected data underwent statistical 
analysis through multiple regression analysis. The findings displayed in Table III show the ANOVA for the 
variable height. 

VARIANCE SUM OF 

SQUARES 

DF MEAN SQUARE F SIG. 

Regression 1406.032 4 351.508 36.933* 0.000 

Residual 904.156 95 9.517 

Total 2310.188 99  

Table III indicates that the F value of 36.933 was significant at the 0.01 level. The selected physiological 
characteristics were found to impact on the playing abilities of handball players. Due to the significance of the F 
ratio, multiple regressions were conducted. 

Table IV presents the stepwise multiple regressions correlating chosen physiological characteristics with the 
handball-playing abilities of athletes. 

MODEL R R SQUARE ADJUSTED 

R SQUARE 

STD. ERROR OF 

THE ESTIMATE 

1 0.770 0.607 0.595 3.074 

Table IV indicates that leg length, weight, arm length, and leg length significantly affect the playing abilities of 
handball players. The R-squared value indicated that 61% of handball players' performance was mostly 
attributable to these physiological characteristics. 

The variables in the equation are given in Table V- VARIABLES IN THE EQUATION OF HANDBALL 
PLAYERS. 

Variables B SE B Beta ‘t’ Level of Sig. 

(Constant) 2.165 10.488  .206 .837 

Height .305 .072 .385 4.233 .000 

Dependent Variable: Playing Ability 

Multiple Regression Equation (Association between Physiological characteristics Variables and Handball 

Playing Ability) 

Playing Ability of Handball Players 
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= 2.165 + 0.305 (Height) + 0.547 (Arm Length) – 0.169 (Leg Length) 

COMPUTATION OF ASSOCIATION ON PHYSICAL FITNESS VARIABLES WITH PLAYING 

ABILITY 

DESCRIPTIVE ANALYSIS 

The correlation between the chosen physical fitness characteristics and the playing abilities of handball players 
was statistically analyzed. Table VII presents the descriptive statistics, including the number of people 
examined, as well as the mean and standard deviation of the physical fitness measures selected for this study. 

VARIABLES MEAN STD. DEVIATION N 

Reaction time 13.58 1.093 50 

Table VII indicates that the calculated mean speed was 6.502, with a standard deviation of +0.311. The mean 
agility value was 11.107, with a standard deviation of +0.432. The average muscular endurance was 19.9, with a 
standard deviation of +4.859. The average reaction time was 13.58, with a standard deviation of +1.093. 

ANALYSIS OF COEFFICIENT OF CORRELATION 

To determine the relationship between each physical fitness measure and the subjects' playing ability, the 
acquired values were statistically treated. Table VIII presents the findings, demonstrating the relationship 
between the individuals' playing ability and the coefficient relating to physical fitness characteristics. 

S.No. Variables Correlation Coefficient Level of Sig. 

Playing Ability Vs 

1 Reaction time -0.427 <0.05 

Required table r value (1,99)0.05 = 0.197 

* Significant at the 0.05 level. 

The findings in Table VIII demonstrated a significant correlation between playing ability and muscular 
endurance (r: 0.466), playing ability and speed (r: -0.652), playing ability and agility (r: -0.224), and playing 
ability and reaction time (r: -0.427). This was because the obtained "r" values were higher than the necessary "r" 
value of 0.197 to be significant at the 0.05 level. 

ANALYSIS OF MULTIPLE REGRESSION 

After determining the correlation between playing ability and the physical fitness metrics chosen for the study, 
multiple regression analysis was used to identify the physical fitness factors influencing playing ability. 
ANOVA for the variables of speed, agility, muscular endurance, and response time is displayed in Table IX. 

VARIANCE SUM OF SQUARES DF MEAN SQUARE F SIG. 

Regression 1583.833 4 395.958 51.787* 0.000 

Residual 726.354 95 7.646 

Total 2310.188 99  

A. Predictors: (Constant), Reaction time 

B. Dependent Variable: Playing Ability 

Table IX makes it evident that, at the 0.00 level, the obtained F value of 51.78 was significant. It was discovered 
that handball players' playing ability was influenced by their physical fitness metrics, including muscular 
endurance, agility, quickness, and response time. Multiple regressions were calculated since the F ratio was 
substantial. 
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The stepwise multiple regressions correlating physical fitness variables with handball playing ability among 
players are illustrated in Table X—STEPWISE MULTIPLE REGRESSION BETWEEN PHYSICAL 

FITNESS VARIABLES AND HANDBALL PLAYING ABILITY OF HANDBALL PLAYERS. 

MODEL R R SQUARE ADJUSTED R 

SQUARE 

STD. ERROR OF THE 

ESTIMATE 

1 0.828 0.686 0.672 2.765 

Predictors: (Constant), reaction time, 

Table X indicates that response time, agility, speed, and muscular endurance significantly impact the playing 
abilities of handball players. The R-squared result indicates that 69% of handball players' performance is 
attributable to these physical fitness characteristics. 

The variables in the equation are given in Table X-VARIABLES IN THE EQUATION OF HANDBALL 
PLAYERS 

Variables B SE B Beta ‘t’ Level of Sig. 

(Constant) 144.232 10.749  13.419 0.000 

Reaction time -1.114 0.263 -0.252 -4.234 0.000 

Multiple Regression Equation 

Playing ability of handball players on physical fitness variables 

= 144.232 - 8.858 (Speed) - 1.16 (Agility) + 0.391 (Muscular Endurance) - 1.114 (Reaction Time) 

COMPUTATION OF RELATIONSHIP ON PSYCHOLOGICAL PARAMETERS WITH PLAYING 

ABILITY 

DESCRIPTIVE ANALYSIS 

The correlation between psychological characteristics and the playing abilities of handball players was 
scientifically analyzed. Table XI presents the number of individuals assessed, along with the mean and standard 
deviation of the physiological characteristic parameters, illustrating the descriptive statistics on the 
psychological parameters selected for this study. 

VARIABLES MEAN STD DEVIATION N 

Self Confidence 16.16 2.201 50 

Table XI indicates that the mean value for anxiety was 54.17, with a standard deviation of +4.831. The average 
score for achievement motivation was 13.65, with a standard deviation of +1.527. The average self-confidence 
score was 16.16, with a standard deviation of +2.201. The average locus of control was 13.54, with a standard 
deviation of +1.54. 

ANALYSIS OF COEFFICIENT OF CORRELATION 

The acquired values underwent statistical analysis to determine the correlation between each psychological trait 
and the individuals' playing abilities. Table XII displays the correlation coefficient between psychological 
characteristics and the individuals' playing abilities. 

S.No. Variables Correlation Coefficient Level of Sig. 

Playing Ability Vs 

1 Self Confidence 0.816 <0.05 
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Required table r value (1.99)0.05 = 0.197 

* Significant at the 0.05 level. 

The findings in Table XII demonstrated a substantial correlation between playing skill and achievement 
motivation (r: 0.85), as well as between playing ability and self-confidence (r: 0.816). The calculated r values 
exceeded the requisite table r value of 0.197 to achieve significance at the 0.05 level. 

No significant correlation existed between handball playing skill and anxiety (r: 0.71) or between playing ability 
and locus of control (r: 0.28), since the calculated 'r' values were below the threshold of 0.197 necessary for 
significance at the 0.05 level. 

ANALYSIS OF MULTIPLE REGRESSION 

After determining that playing skill and the psychological factors chosen for the study were related, the 
collected data were statistically analyzed using multiple regression analysis to determine which psychological 
variables most influence playing ability. In Table XII—Showing ANOVA for Variables Self Confidence—the 
findings are displayed. 

VARIANCE SUM OF SQUARES DF MEAN 

SQUARE 

F SIG. 

Regression 1857.246 4 464.312 97.385* 0.000 

Residual 452.941 95 4.768 

Total 2310.188 99  
 

1. Predictors: (Constant), Self-Confidence. 

* Significant at the 0.05 level 

Table XII indicates that the F value of 97.385 was significant at the 0.00 level, exceeding the threshold of 0.05. 
The regression analysis indicated a strong association between the psychological variables—locus of control, 
achievement motivation, anxiety, and self-confidence—and the playing skill of handball players, as evidenced 
by a substantial F ratio. 

Table XIII displays the results of the stepwise multiple regressions that were conducted between a number of 
psychological variables and the proficiency with which handball players performed on the court. 

MODEL R R SQUARE ADJUSTED R 

SQUARE 

STD. ERROR OF 

THE ESTIMATE 

1 0.897 0.804 0.796 2.184 

A predictor (constant): self-confidence. 

Table XIII indicates that the psychological variables—locus of control, achievement motivation, anxiety, and 
self-control—significantly impact the playing ability of handball players, as the obtained R value of 0.897 
exceeds the requisite R value. The R-squared result indicates that 80% of handball players' performance is 
primarily attributable to the chosen psychological variables. 

The variables in the equation are given in Table XIV- VARIABLES IN THE EQUATION OF HANDBALL 
PLAYERS. 

Variables B SE B Beta ‘t’ Level of Sig. 

(Constant) 37.971 4.220  
 

8.999 0.000 

Self Confidence 0.901 0.149 0.410 6.053 0.000 
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Multiple Regression Equation 

Playing Ability of Handball Players on Psychological Variables 

= 37.971 + 0.901 (Self-Confidence) 

FINDINGS: The study found a significant association between playing ability and physiological characteristics 
variables, height, physical fitness variables, reaction time, and psychological variables. self-confidence 

CONCLUSIONS 

Within the limitations and delimitations of the study, the following conclusions were drawn. 

1. It was found that some physiological characteristics factors, like height, were significantly linked to how well 
handball players could play. It was decided that the following physiological characteristics factors in the given 
equation can be used to accurately predict a person's handball skills: 

Playing Ability of Handball Players = 2.165 + 0.305 (Height) 

1. It was determined that physical fitness factors and response time were correlated with the playing proficiency 
of handball players. 

2. The ability to play handball can be accurately predicted using the following physical fitness characteristics 
represented in the equation. 

Playing Ability of Handball Players = 144.232 – 1.114 (Reaction time) 

1. It was determined that psychological factors, such as self-confidence, were correlated with the performance 
ability of handball players. 

2. The ability to play handball can be accurately predicted from the psychological variables outlined in the 
specified equation. 

Playing Ability of Handball Players = 37.971 + 0.901 (Self-Confidence) 

RECOMMENDATIONS 

The results of this study proved that handball playing ability is associated with physiological characteristics 
variables, physical fitness variables, and psychological variables, and the prediction equations were obtained. It 
was recommended that these equations may be utilized to predict the handball playing ability of the handball 
players. 

The predicted equation may be utilized for selection of handball players by coaches and physical education 
directors. 
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ABSTRACT 

Objective: To determine the effect of a 12-week circuit training program on agility assessed through the shuttle 
run among male Kabaddi players from Vizianagaram district. 

Method: Sixty (N=60) male Kabaddi players (18–22 years) were randomly assigned to an experimental group 
(n=30, circuit training) and a control group (n=30, no training). Agility was measured with a shuttle run test 
(time in seconds). Both groups underwent pre- and post-testing. Data were analyzed using paired t-tests within 
groups and an independent-samples t-test on gain scores (α=0.05). 
Results: Experimental group improved significantly from 11.68 ± 0.55 s to 10.80 ± 0.56 s (p<0.001, dz=3.00), 
while the control group showed no significant change. Between-group comparison confirmed a significant 
effect of circuit training (p<0.001, d=4.46). 

Conclusion: A 12-week circuit training program produced a statistically and practically significant 
enhancement in agility among Vizianagaram male Kabaddi players. 

Keywords: Circuit training; Agility; Shuttle run; Kabaddi; Training effects 

INTRODUCTION 

Kabaddi is a high-intensity contact sport that originated in ancient India. It combines elements of tag, wrestling, 
and strategy, making it both physically demanding and tactically complex. Played between two teams, the 
objective is for a single offensive player—known as the raider—to enter the opposing team's half of the court, 
tag as many defenders as possible, and return to their own half without being tackled, all while holding their 
breath and chanting the word "Kabaddi" continuously. 

Circuit training is a form of body conditioning or resistance training that involves performing a series of 
exercises in a sequence, known as a "circuit," with minimal rest between each. It combines strength training, 
aerobic exercise, and high-intensity intervals into one workout, offering both cardiovascular benefits and muscle 
development.Circuit training gives players all-round physical fitness (strength, speed, stamina, agility). 

Agility is the ability to move quickly and easily while maintaining control, balance, and coordination. In the 
context of physical fitness and sports, agility refers to an individual's capacity to change direction rapidly and 
efficiently in response to stimuli—such as an opponent's movements or the position of a ball—while 
maintaining speed, strength, and balance.Agility training makes Kabaddi players sharper, quicker, and more 
reactive. 

Need and Scope of the Study 

The sport of Kabaddi, deeply embedded in the cultural fabric of the Vizianagaram district, requires a distinctive 
combination of physical prowess and mental acuity from its players. In the ongoing pursuit of athletic 
excellence, both athletes and coaches continuously seek innovative training methodologies that can enhance 
performance. While traditional Kabaddi training practices hold significant value, the evolving field of sports 
science and fitness necessitates the integration of more comprehensive and scientifically grounded approaches. 

There is a clear need to bridge the gap between traditional methods and modern training techniques. This 
becomes especially relevant given the limited research specifically examining the impact of circuit training on 
the motor abilities of Kabaddi players. The absence of targeted studies in this area highlights the importance of 
conducting research that evaluates the effectiveness of circuit training as a tool to optimize player performance. 

This study aims to investigate the impact of a structured circuit training program on selected motor abilities 
among Kabaddi players in the Vizianagaram district. The findings may contribute to the development of more 
effective training models, aligning traditional practices with evidence-based fitness strategies. 
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Significance of the study: 

The study investigates the existing effect of circuit training program on Agility among Kabaddi players of 
Vizianagaram district in relation to their selected motor abilities. 

Aim of the study: 

To examine the effect of a 12-week circuit training program on agility (shuttle run) among male Kabaddi 
players (18–22 years)within the vijayanagaram district. 

Hypothesis 

H₀: There is no significant difference between pre- and post-test agility scores following circuit training. 

H₁: Post-test agility is significantly better (lower time) than pre-test. 

Methodology 

Design: Single-grouppre–post experimental design. 

Participants: sixty (N=60) male Kabaddi players (18–22 years) from Vizianagaram district were selected 
through simple random sampling. 

The selected subjects were divided in to two groups (Experimental group and control group) experimental group 
(circuit training training) and control group. 

Training Program: A 12-week circuit training program (3 sessions per week) consisting of 8–10 stations 
emphasizing multidirectional drills, plyometrics, core stability, and endurance. Work:rest ratio progressed from 
40:20 s to 45:15 s. 

Testing: Agility was assessed using the shuttle run test before and after the training period. 

Statistical Analysis: Paired-samples t-test, effect size (Cohen’s dz), and 95% confidence interval for 
improvement were computed. 

TABLE SHOWING THE SAMPLE OF THE STUDY 

S. No Vijayanagaram District (Andhrapradesh) 
Male kabaddi Players 

No of Male Kabaddi 
Players 

     1. Experimental Group Circuit Training 30 

     2. Control Group No Training 30 

 Total : 60 

SELECTION OF VARIABLES 

The Researcher reviewed the related scientific literature pertaining to this study on the basis of discussion with 
experts, feasibility criteria, and availability of equipment’s and relevance of the present study 
variable.Selectedmotor Fitness variables is – Agility.By shuttle run. 

EXPERIMENTAL DESIGN 

1. The 60 subjects from the age category 18-22 year’s male kabaddi players of Vizianagaram district of the 
Andhra Pradesh state are selected as Subjects. 

2. The selected subjects were randomly divided into 2 equal groups of 30 subjects each. 

3. Experimental group 30 subjects and control group 30 subjects. Control group didn’t participate in any 
training program. Initially pre-test data was collected before the start of training and after the Training Period 
Post test data was collected for both the groups. 

4. Twelve weeks of training was given to experimental groups i.e. Circuit Training. 

COLLECTION OF DATA 

In order to collect the data sit-up test were administrated to experimental group and control group the score 
were recorded in the observed readings for the group.. 

Testing tools – Agility- Shuttle run. 
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STATISTICAL TECHNIQUE 

The data collected from both groups on the selected variable were subjected to statistical analysis to determine 
whether significant differences existed between the pre-test and post-test scores of the experimental and control 
groups. The t-test was employed to compare the mean scores and compute the t-ratio for differences in agility. 
The level of significance was set at the 0.05 level of confidence 

Results 

Group Pre-test  Post-test  Mean  t-value p-value 
Effect 

Size 

 
Mean ± 

SD 

Mean ± 

SD 
Improvement    

       

Experimental 
(n=30) 

11.68 ± 
0.55 

10.80 ± 
0.56 

0.88 16.45 <0.001 
3.00 
(large) 

       

Control (n=30) 
11.70 ± 
0.58 

11.66 ± 
0.57 

0.04 0.94 0.36 
0.17 
(trivial) 

Between 

Groups (gain) 
– – Exp. > Control 17.21 <0.001 

4.46 (very 
large) 

 

 

Figure 1: Mean shuttle run times (±SD) pre- and post-test for Experimental and Control groups. 

DISCUSSION 

The present study demonstrated that a 12-week circuit training program significantly improved agility among 
male Kabaddi players. The experimental group showed a marked reduction in shuttle run time compared to the 
control group, confirming the effectiveness of circuit training in enhancing rapid directional changes, 
coordination, and overall movement efficiency. These findings align with previous research that emphasizes the 
role of circuit-based workouts in improving both aerobic capacity and motor fitness variables. The control 
group did not show significant improvement, highlighting that normal practice alone may not be sufficient for 
agility development. 

The large effect size observed suggests that circuit training is not only statistically effective but also practically 
meaningful for Kabaddi players. Given that agility is a crucial component in Kabaddi for raiding, dodging 
defenders, and quick recoveries, integrating circuit training into regular practice can provide players with a 
competitive advantage. 
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CONCLUSION 

The study concludes that a structured 12-week circuit training program leads to significant improvements in 
agility as measured by the shuttle run test among Kabaddi players in Vizianagaram district. Coaches and 
trainers are encouraged to integrate circuit training into their training regimens to maximize the agility and 
overall performance of kabaddi players. 
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ABSTRACT: 

The primary objective of this experimental study was to evaluate the efficacy of a specialized plyometric 

training model in enhancing the explosive leg strength and jumping ability of junior and sub junior volleyball 

players. The research was conducted at Tamenglong, Manipur, involving a sample of 36 male volleyball 

players (training age 3-4 years), divided into an Experimental Group (n=18) and a Control Group (n=18). The 

experimental group underwent a twelve-week plyometric intervention consisting of five specific drills and with 

intensity progressively increasing from 60% to 90%. Performance was measured across four metrics: Block 

Jump (BJ), Spike Jump (SJ), Vertical Jump (VJ), and Standing Broad Jump (SBJ). Statistical analysis using 

SPSS (Paired t-test and ANCOVA) revealed that the experimental group achieved highly significant 

improvements (p = 0.0000), with a remarkable increase of 9.15% in Block Jump, 7.22% in Spike Jump, 6.37% 

in Vertical Jump, and 2.86% in Standing Broad Jump. In contrast, the control group showed only marginal 

improvements (0.38% to 3.46%). The findings conclusively demonstrate that plyometric training surpasses 

conventional methods for explosive power development. Integrating these drills into junior training regimes is 

recommended to optimize competitive performance. 

Keywords: Plyometric, Volleyball, Explosive Strength, Vertical Jump, Junior Athletes. 

I. INTRODUCTION 

In the contemporary era of sports science, the integration of advanced technology and scientific training 
methodologies has become indispensable. Athletes and coaches worldwide are constantly seeking innovative 
ways to optimize physical capacity and competitive performance. Among the various motor abilities required 
for high-level sports, 'explosive strength' stands as a cornerstone for success, particularly in games like 
volleyball. 

Plyometric exercise, often referred to as "jump training" or "plyos," is a training modality that utilizes the 
stretch-shortening cycle (SSC) to increase muscular power. While popularized in the 1970s by Eastern Bloc 
coaches, its scientific application has evolved significantly. In volleyball, jumping is the most critical 
movement, essential for attacking (spiking), blocking, and serving. A typical high-level match can last up to 90 
minutes, involving 250-300 explosive actions, of which 50-60% are vertical jumps. 

At Tamenglong ,Manipur, where volleyball is a prominent sport, there is a growing need to shift from 
traditional coaching to evidence-based scientific training. This study aims to determine the specific contribution 
of plyometric drills in enhancing the jumping mechanics and vertical reach of junior volleyball players, 
ensuring they meet national and international performance standards. 

II. RESEARCH METHODOLOGY 

A. Participants and Selection Criteria 

The study involved 36 male volleyball players from the Junior categories at the Tamenglong, Manipur and local 
sports talent from the Manipur region. The participants had a training age of 3 to 4 years. 

• Experimental Group (E): 18 players (Plyometric intervention). 

• Control Group (C): 18 players (Traditional tactical training). 

B. Variable Selection 

To measure the impact of the training, four specific vertical jump metrics were recorded: 

1. Block Jump (BJ) 

2. Spike Jump (SJ) 

3. Vertical Jump (VJ) 



International Journal of Advance and Innovative Research   
 Volume 13, Issue 1: January - March 2026 
 

89 

ISSN 2394 - 7780 

4. Standing Broad Jump (SBJ) 

C. Training Intervention 

The experiment was conducted during the 2024-2025 preliminary season over a period of 12 weeks. The first 
phase focused on base endurance. The specific plyometric intervention lasted 12 weeks (Phase II), consisting of 
19 specialized sessions. 

The training model included: 

1. Split Squat Jumps 

2. Double Leg Tuck Jumps 

3. Double Leg Zigzag Hops 

4. Hurdle Hops 

5. Double Leg Vertical Power Jumps 

The intensity was progressively increased from 60% of maximum effort in the first week to 90% by the twelfth 
week to ensure physiological adaptation without injury. 

III. DATA ANALYSIS AND RESULTS 

Statistical Analysis 

Data were analysed using SPSS software. A paired t-test was used to evaluate improvements within the groups 
from initial to final measurements, while Analysis of Covariance (ANCOVA) was applied to determine 
significant differences between the experimental and control groups. The level of statistical significance was 
maintained at p < 0.05. 

The Results of the Research: - 

COMPARISION BETWEEN CONTROL & EXPERIMENTAL GROUP 

Consolidated table of - t-test Analysis 

(Improvement in all four types of Jumps) 

*  p-value < 0.05 implies that there is a significant difference between the means and greater mean value shows 
better improvement 

Performance Improvement (Experimental Group) 

Test Initial Mean Final Mean Improvement % p-value 

Block Jump (BJ) 0.3731 0.4481 9.15% 0.000* 

Spike Jump (SJ) 0.4842 0.5941 7.22% 0.000* 

Vertical Jump (VJ) 0.4874 0.5465 6.37% 0.000* 

Standing Broad Jump 2.3523 2.4197 2.86% 0.000* 

Test Experimental Group Control Group t-test analysis 

Mean Std.dev. Mean Std.dev. Diff. Of 

Means 

d.f. t-Value p-Value 

BJ 0.0750 0.0249 0.0126 0.0131 0.0624 34 9.127 0.0000* 

SJ 0.1099 0.0275 0.0131 0.0119 0.0968 34 13.304 0.0000* 
VJ 0.0591 0.0339 0.0093 0.0194 0.0498 34 5.258 0.0000* 

SBJ 0.0673 0.0367 0.0093 0.0158 0.0580 34 5.987 0.0000* 
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 (*p < 0.05 indicates statistical significance) 

Analysis and Discussion of Results 

In contrast to the experimental group, the control group— which focused on regular technical-tactical training—
demonstrated only marginal numerical improvements, ranging from 0.38% to 3.46%. Statistically, the 
advancements observed in the experimental group were highly significant, characterized by a p-value of 0.0000 
(p < 0.05). The experimental group showed a remarkable increase of 9.15% in the Block Jump, 7.22% in the 
Spike Jump, and 6.37% in the Vertical Jump, whereas the Standing Broad Jump saw a growth of 2.86%. 

These findings confirm that the plyometric training model was the primary catalyst in enhancing explosive leg 
strength and jumping mechanics, significantly outperforming conventional methods. From a practical 
perspective, the substantial gains in the Block Jump and Spike Jump directly correlate to superior defensive and 
offensive capabilities, which are fundamental for competitive success in volleyball, especially for players at the 
Tamenglong, Manipur and similar junior levels." 

IV. CONCLUSION 

The results of this twelfth-weeks experimental study provide conclusive evidence that plyometric training is 
significantly more effective than traditional technical-tactical training in developing the explosive strength of 
leg muscles. For the athletes at Tamenglong and the wider Manipur region, integrating these scientific drills is 
essential to transition from regional participation to national excellence. 

The study reiterates that plyometric serves as the "vital link" between raw strength and functional power. It is 
highly recommended that coaches and Physical Education teachers adopt these individualized plyometric 
models to enhance the vertical reach and overall agility of volleyball players. 
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ABSTRACT 

Mental health refers to an individual’s ability to cope with life stressors, maintain emotional balance, and make 

effective psycho-social adjustments. It includes well-being, positive self- concept, autonomy, and the ability to 

function productively in daily life. Engagement in physical activities such as sports is often associated with 

better psychological health, whereas excessive involvement in online gaming may influence mental well-being 

differently. The present study aimed to compare the mental health status of Sports Persons and Online Gaming 

Practitioners. A total of 200 adult participants were selected from various colleges in Indore, consisting of 100 

Sports Persons and 100 Online Gaming Practitioners, both male and female, aged between 18 and 28 years. 

Mental health was assessed using the Mental Health Inventory Questionnaire developed by Dr. A. K. Srivastava 

(BHU, Varanasi). Scores were calculated according to standard guidelines, and a t-test was applied to analyze 

group differences.   The   level   of   significance   was   set   at   0.05. 

The results revealed significant differences between Sports Persons and Online Gaming Practitioners in 

perception of reality, positive self-evaluation, autonomy, and environmental mastery. However, no significant 

differences were observed in integrated personality and group-oriented attitude. 

Keywords: Mental Health, Sports Persons, Online Gaming Practitioners, Perception of Reality, Environmental 

Mastery 

INTRODUCTION 

Earlier, mental health was understood merely as the absence of mental illness. However, contemporary 
psychology defines mental health in a broader and more positive framework. It encompasses emotional 
stability, effective adjustment, resilience, and the capacity to lead a productive and satisfying life. 

According to Bhatia (1982), mental health refers to the ability of an individual to manage emotions, aspirations, 
and goals while facing the realities of life. A mentally healthy individual can adapt to changing circumstances, 
tolerate stress, and contribute meaningfully to society. The World Health Organization emphasizes this positive 
dimension by defining health as a state of complete physical, mental, and social well-being. 

Mental health enables individuals to utilize their abilities, maintain interpersonal relationships, and perform 
daily responsibilities effectively. It reflects emotional maturity, balanced behavior, and psychological stability. 
The Government of Western Australia’s Mental Health Commission describes good mental health as a state of 
well-being characterized by confidence, self-esteem, and the ability to cope with life’s challenges. 

Sports participation plays a vital role in enhancing mental health. Regular physical activity improves emotional 
regulation, self-confidence, discipline, and stress management. Sports persons often develop teamwork skills, 
goal orientation, and resilience through structured physical engagement. On the other hand, online gaming, 
although recreational, may involve prolonged screen time, reduced physical activity, and social isolation when 
practiced excessively, which can affect mental health dimensions. 

Based on these considerations, the present study attempts to compare the mental health status of Sports Persons 
and Online Gaming Practitioners. 

METHODOLOGY 

Sample The sample consisted of 200 college-going adults selected from various colleges in Indore. Among 
them, 100 participants were Sports Persons actively involved in regular sports activities, and 100 participants 
were Online Gaming Practitioners who spent a considerable amount of time engaging in online games. The age 
range of participants was 18 to 28 years, including both males and females. 

Tool Used Mental health was assessed using the Mental Health Inventory Questionnaire developed by Dr. A. K. 
Srivastava, Department of Psychology, Banaras Hindu University, Varanasi. The inventory measures six 
dimensions of mental health. 
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Criteria Measured: The following six dimensions of mental health were assessed: 

1. Perception of Reality 

2. Integrated Personality 

3. Positive Self-Evaluation 

4. Autonomy 

5. Group-Oriented Attitude 

6. Environmental Mastery 

Procedure: Participants were administered the Mental Health Inventory Questionnaire. Responses were scored 
according to the prescribed scoring procedure. 

Statistical Analysis: Mean, Standard Deviation, and t-test were calculated using SPSS software. The level of 
significance was set at 0.05. 

RESULTS AND DISCUSSION 

Table 1: Mean, SD, t-value and p-value of Mental Health Variables 

Sl. 
No. 

Variable Groups Mean SD t-value p-value 

1 Perception of 
Reality 

Sports Persons 36.63 6.22 1.78 0.040* 

  Online Gaming 
Practitioners 

34.00 5.19   

2 Integrated 
Personality 

Sports Persons 6.40 1.61 -3.32 0.999 NS 

 

Sl. 
No. 

Variable Groups Mean SD t-value p-value 

  Online Gaming 
Practitioners 

7.70 1.42   

3 Positive Self-
Evaluation 

Sports Persons 4.90 0.75 4.64 0.000* 

  Online Gaming 
Practitioners 

4.00 0.74   

4 Autonomy Sports Persons 35.87 4.70 -4.75 0.000* 

  Online Gaming 
Practitioners 

30.73 3.50   

5 Group-
Oriented 
Attitude 

Sports Persons 15.40 3.65 -1.05 0.297 NS 

  Online Gaming 
Practitioners 

16.33 3.20   

6 Environmental 
Mastery 

Sports Persons 37.13 4.37 2.33 0.023* 

  Online Gaming 
Practitioners 

34.53 4.27   

Significant at 0.05 level 

Perception of Reality 

A significant difference was found between Sports Persons and Online Gaming Practitioners. Sports Persons 
demonstrated better perception of reality, indicating higher emotional awareness, alertness, and realistic outlook 
toward life experiences. 

Integrated Personality 

No significant difference was observed between the two groups. This suggests that both Sports Persons and 
Online Gaming Practitioners possess comparable levels of personality integration. 

Positive Self-Evaluation 

Sports Persons scored significantly higher on positive self-evaluation. Participation in sports enhances self-
confidence, self-worth, and achievement motivation, which may explain this difference. 
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Autonomy 

Sports Persons exhibited significantly higher autonomy. Sports participation encourages independent decision-
making, self-discipline, and personal responsibility, whereas online gaming often involves passive engagement. 

Group-Oriented Attitude 

No significant difference was found in group-oriented attitude between the two groups. Although sports involve 
teamwork, online gaming also includes virtual collaboration, which may balance this dimension. 

Environmental Mastery 

Sports Persons showed significantly better environmental mastery. Regular physical activity enhances coping 
skills, stress tolerance, and control over life situations, contributing to better environmental mastery. 

CONCLUSIONS 

On the basis of the findings, the following conclusions can be drawn: 

1. Sports Persons have a significantly better perception of reality than Online Gaming Practitioners. 

2. There is no significant difference in integrated personality between the two groups. 

3. Sports Persons show significantly higher positive self-evaluation. 

4. Autonomy is significantly greater among Sports Persons. 

5. Group-oriented attitude does not significantly differ between Sports Persons and Online Gaming 
Practitioners. 

6. Sports Persons demonstrate significantly higher environmental mastery than Online Gaming Practitioners. 

Overall, participation in sports appears to have a positive influence on mental health when compared to 
excessive involvement in online gaming. 
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ABSTRACT 

Yoga has progressed from a traditional mind–body discipline to a scientifically supported complementary 

training tool in modern sports and physical education. This descriptive and analytical review synthesises 

evidence from 28 peer-reviewed studies published between 2014 and 2024. It systematically examines the 

effects of yoga on physical, physiological, and psychological performance parameters in athletes and physically 

active populations. The reviewed literature indicates flexibility improvements of 18–30%, enhancements in 

balance and proprioception of 12–20%, and cardiorespiratory efficiency gains of 6–10% following structured 

yoga interventions. Significant reductions in stress and competitive anxiety (22–28%) were also consistently 

reported. Additional outcomes include improved postural alignment, neuromuscular coordination, faster 

recovery, and a lower incidence of soft-tissue injuries when yoga is integrated with sport-specific conditioning 

programmes. 

The overall evidence suggests that yoga functions most effectively as a complementary training modality rather 

than a substitute for conventional athletic training, enhancing both performance and well-being. The holistic 

and integrative nature of yoga aligns closely with the objectives of the National Education Policy (NEP) 2020, 

which advocates its structured inclusion in physical education curricula and athlete development programmes. 

This review supports the systematic integration of yoga to optimise performance, prevent injury, and enhance 

psychological resilience in sports settings. 

Keywords: Yoga, Athletic Training, Physical Education, Performance Enhancement, Recovery, Holistic Health, 

NEP 2020 

1. INTRODUCTION 

Peak performance requires integrated physical conditioning, psychological resilience, and neuromuscular 
coordination. Conventional training emphasises strength and endurance but often neglects flexibility, breathing 
efficiency, and stress regulation. Yoga serves as a valuable adjunct (Polsgrove et al., 2016; Iftekher et al., 2017). 

Adoption in elite sports and NEP 2020 curricula demonstrates practical relevance (Government of India, 2020). 

2. RATIONALE FOR REVIEW 

Athletes face training loads, injury risks, and performance pressure. Yoga shows benefits across multiple 
domains (Bhatt, 2021; Patil et al., 2020; Das et al., 2019). This review synthesises representative evidence. 

3. REVIEW APPROACH 

This narrative review examines 10 representative studies from an initial screening of 28 peer-reviewed articles 
(2014–2024) identified via PubMed, Scopus, Google Scholar, and UGC-CARE journals. Studies were selected 
based on: 

• Athlete populations 

• Quantifiable performance outcomes 

• RCT/quasi-experimental designs 

• Validated measures 

Ten studies with comparatively stronger methodological designs and clearer outcome reporting were analysed 
in greater detail, while the remaining studies were used as supportive evidence to identify convergent trends. 

Given the exploratory and conference-oriented nature of the review, the emphasis was placed on transparency 
and interpretive synthesis rather than exhaustive methodological scoring. 
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4. KEY FINDINGS 

Table 1: 10 Representative Yoga Studies in Athletes 

Study Population Duration Key Outcomes Study 

Design 

Polsgrove et al. 
(2016) 

College athletes (n=32) 10 weeks Flexibility ↑18-25%, 
Balance ↑ 

Quasi-
experimental 

Iftekher et al. (2017) University students 
(n=40) 

8 weeks Flexibility ↑15%, Balance 
↑12% 

Quasi-
experimental 

Bhatt (2021) Adolescent athletes 
(n=45) 

8 weeks Agility ↑15% Quasi-
experimental 

Nair & Menon 
(2021) 

Trained athletes (n=30) 12 weeks VO₂ max ↑8% RCT 

Rao (2022) Collegiate athletes 
(n=50) 

6 weeks Breathing efficiency ↑9% Quasi-
experimental 

Patil et al. (2020) University athletes 
(n=60) 

10 weeks Anxiety ↓25% RCT 

Thomas & Williams 
(2021) 

Elite swimmers (n=28) 12 weeks Stress ↓22% RCT 

Das et al. (2019) Cricket players (n=35) 8 weeks Injury ↓20% Quasi-
experimental 

Choudhary & Raj 
(2023) 

Athletes (n=42) 8 weeks Hamstring flexibility ↑28% RCT 

Physical: Flexibility gains 15–28% (sit-reach tests across 5 studies). Across 28 total studies reviewed, similar 
ranges were observed (n=12 studies). 

Physiological: VO₂ max/breathing improvements 6–10% (4 studies). Broader literature confirms trends (n=8 
studies). 

Psychological: Anxiety reductions 22–25% (CSAI-2; 3 studies). 12 additional studies report stress benefits. 

Injury: Lower soft-tissue injury rates (1 study). 5 supporting studies suggest recovery benefits. 

5. DISCUSSION 

Among 10 detailed studies, consistent moderate-to-large effects emerged on flexibility (15–28%), balance (12–
18%), and anxiety (22–25%). Convergent trends across the remaining 18 studies suggest broader applicability. 

Importantly, the reviewed evidence suggests that yoga’s primary contribution lies in enhancing movement 
regulation and recovery capacity rather than directly increasing maximal performance outputs. This helps 
explain why yoga demonstrates stronger effects on injury prevention, postural stability, and psychological 
readiness than on speed or power measures. From an applied perspective, yoga functions best as a load-
management and sustainability strategy, complementing sport-specific conditioning rather than replacing it. 

Limitations: Small samples (n=28–60), short durations (6–12 weeks), quasi-experimental predominance, 
heterogeneous protocols. High-intensity outcomes are understudied. 

NEP 2020 supports yoga in curricula (Government of India, 2020). 

6. IMPLEMENTATION RECOMMENDATIONS 

• 10–15 min yoga in warm-ups (3–4×/week) 

• Coach certification (20 hours minimum) 

• Monthly flexibility/stress monitoring 

• Sport-specific sequences 

7. FUTURE RESEARCH 

• RCTs (n≥50, blinded assessors) 

• Competition outcomes (Yo-Yo test, jumps) 
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• Dose-response trials 

• Long-term injury tracking (>6 months) 
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ABSTRACT: 

Sports training has transformed from a physical activity into a multidisciplinary scientific process involving 

biomechanics, physiology, psychology, and technology. This study explores and evaluates diverse training 

methods and their effectiveness in enhancing athlete performance. It examines traditional, modern, and hybrid 

approaches, focusing on how individualized, sport-specific training improves physical fitness, technical 

precision, and mental resilience.  The research combines theoretical insights with practical applications, 

referencing university-level sports programs, national training models, and global best practices. It analyzes 

endurance, strength, flexibility, and tactical training systems, highlighting the role of periodization, load 

management, and recovery. The integration of technology—such as wearable devices, data analytics, and video 

feedback—is discussed for its contribution to performance monitoring and injury prevention.       Additionally, 

the study emphasizes the crucial role of coaches and educators in creating adaptive, psychologically supportive 

training environments. A holistic approach that blends scientific principles with experiential learning is 

recommended to bridge the gap between theory and practice.      Findings reveal that combining traditional 

coaching wisdom with modern scientific methods enhances performance consistency, motivation, and safety. 

The paper concludes that effective sports training should be evidence-based, personalized, and 

interdisciplinary—especially within universities that integrate sports science and education. 

Keywords: Sports training, performance enhancement, periodization, coaching, technology in sports, physical 

education. 

1. INTRODUCTION  

Sports training is a systematic process aimed at achieving peak athletic performance through planned, 
progressive, and purposeful physical activities. The evolution of sports science has transformed training 
methods from traditional, experience-based coaching into evidence-driven, multidisciplinary systems. This 
research paper explores the principles, methodologies, and innovations in sports training, emphasizing their 
impact on athletes’ physiological, technical, and psychological development. 

In today’s competitive environment, effective training programs integrate biomechanics, physiology, nutrition, 
and psychology alongside technical and tactical drills. Universities and sports institutions play a vital role in 
applying these scientific insights to nurture young athletes. 

2. REVIEW OF LITERATURE: 

The theoretical foundations of modern sports training are rooted in systematic planning and scientific control of 
training variables. One of the earliest structured approaches to training organization was proposed by Matveyev 
(1965), who conceptualized periodization as a methodical arrangement of training phases to optimize 
performance while managing fatigue and recovery. This framework emphasized the importance of balancing 
training load across preparatory, competitive, and transition periods. 

Building upon these principles, Bompa (1999) further refined periodization theory by highlighting the necessity 
of individualized training cycles based on an athlete’s biological adaptation, performance level, and sport-
specific demands. Bompa’s work shifted training design from a generalized model to a more personalized and 
long-term developmental approach. 

Recent advancements in sports science have expanded training methodologies beyond traditional physical 
conditioning. Studies by Smith et al. (2018) emphasize the role of applied sports science in enhancing coaching 
effectiveness through evidence-based decision-making. Similarly, McGuigan (2020) underscores the 
significance of structured strength and conditioning programs supported by performance monitoring tools to 
regulate training intensity and prevent overuse injuries. 

In the Indian context, research and training frameworks developed by the Sports Authority of India (SAI) and 
the National Institute of Sports (NIS) advocate a blended training model that combines conventional physical 
preparation with emerging technologies. These institutions promote the use of performance assessment tools 
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such as GPS tracking, biomechanical analysis, and recovery diagnostics to improve training outcomes at the 
elite and developmental levels. 

Emerging literature also points toward the growing influence of sports analytics, virtual simulation, and 
artificial intelligence in performance optimization. Contemporary studies suggest that data-driven insights 
enable coaches to design adaptive training programs tailored to individual physiological responses, thereby 
enhancing efficiency and reducing injury risk. Such technological innovations mark a transition toward 
precision-based training systems that support long-term athlete development. 

3. OBJECTIVES OF THE STUDY 

1. To analyze various sports training methods and their scientific foundations. 

2. To identify key factors influencing the effectiveness of training programs. 

3. To explore the integration of technology and psychological conditioning in training. 

4. To recommend strategies for developing adaptive training systems in educational and professional sports 
contexts. 

4. METHODOLOGY: 

The study employs a descriptive and analytical research design, combining literature review, observational data, 
and case study analysis from university-level sports programs. Information was drawn from coaching manuals, 
interviews with sports professionals, and performance data from Dayananda Sagar University teams. 

The analysis focuses on five key training domains: 

1. Endurance Training 

2. Strength and Conditioning 

3. Flexibility and Mobility Training 

4. Skill and Tactical Training 

5. Psychological and Recovery Training 

5. Types of Sports Training Methods 

5.1 Traditional Training Methods : 

Traditional approaches focus on repetitive physical drills, endurance building, and direct coach-athlete 
interactions. These methods emphasize discipline, consistency, and experiential learning. 

While effective for foundational conditioning, traditional systems often lack scientific monitoring, leading to 
overtraining or under performance if not managed carefully. 

5.2 Modern Scientific Methods 

Modern training integrates scientific principles of biomechanics, exercise physiology, and nutrition. Methods 
include: 

• Periodization: Structured phases (preparatory, competitive, and transition). 

• Cross-training: Combining multiple fitness components to enhance overall capability. 

• Plyometrics and resistance training: Enhancing power and speed. 

Data-based monitoring: Using heart rate monitors, GPS, and analytics to track performance. 

5.3 Technological Integration 

Wearable devices, video motion analysis, and simulation tools now allow coaches to personalize training loads 
and evaluate technique precision. For instance, smart sensors track running mechanics, while AI platforms 
assess fatigue levels and suggest recovery intervals. 

5.4 Psychological Conditioning 

Mental resilience is a vital aspect of elite performance. Techniques such as goal setting, visualization, and 
mindfulness training enhance focus and confidence. Studies show that cognitive training improves decision-
making under pressure, especially in team sports. 



International Journal of Advance and Innovative Research   
 Volume 13, Issue 1: January - March 2026 
 

99 

ISSN 2394 - 7780 

6. DATA ANALYSIS AND RESULTS 

The table below illustrates performance improvements observed among athletes subjected to different training 
methods over a 12-week period. 

Training Method Endurance 

Improvement 

(%) 

Strength Gain 

(%) 

Flexibility 

Increase (%) 

Skill 

Efficiency (%) 

Injury 

Rate 

(%) 

Traditional 
Method 

8.5 6.2 4.3 7.1 12.0 

Modern Scientific 
Method 

14.8 12.6 9.7 12.5 6.4 

Hybrid 
(Integrated) 
Method 

18.2 15.4 11.6 16.8 4.3 

Interpretation: 

The hybrid approach—which combines traditional discipline with modern science and technology—produced 
the highest performance gains across all parameters. Endurance improved by 18.2%, strength by 15.4%, and 
flexibility by 11.6%, while the injury rate dropped by nearly two-thirds compared to traditional training. 

7. Principles of Effective Sports Training 

1. Specificity: Training should mirror sport-specific demands. 

2. Progressive Overload: Gradually increasing training intensity ensures adaptation. 

Recovery and Regeneration: Rest is integral for muscle repair and hormonal balance. 

Individualization: Every athlete’s physiology and response vary; hence, programs must be personalized. 

Reversibility: Gains can diminish without consistent training, necessitating maintenance plans. 

8. The Role of Coaches and Physical Educators 

Coaches and educators are central to implementing effective training systems. Their role extends beyond 
instruction to mentorship, motivation, and monitoring. Modern coaching emphasizes feedback-driven learning, 
where athletes reflect on performance using video reviews and data analytics. 

In university environments like Dayananda Sagar University, educators serve as both instructors and 
facilitators—bridging classroom knowledge with on-field execution. Collaborative efforts between coaches, 
physiotherapists, nutritionists, and psychologists create a holistic ecosystem for athlete development. 

9. DISCUSSION 

Comparative analysis reveals that hybrid training models—combining traditional discipline with modern 
scientific insights—yield superior outcomes. For instance, when athletes follow structured load management 
while maintaining cultural and motivational practices such as yoga or meditation, overall performance 
consistency improves. 

Integration of sports technology has particularly revolutionized preparation and injury prevention. Motion 
sensors detect imbalances early, allowing corrective exercises to be prescribed before injury occurs. Moreover, 
digital feedback enhances athlete engagement and self-awareness. 

Challenges persist, including limited access to high-end technology in developing regions and the need for 
continual coach education. However, cost-effective innovations such as smartphone-based analysis tools are 
bridging these gaps. 

10. IMPACT OF TECHNOLOGY: 

Digital innovations have revolutionized sports training. Motion capture, AI-driven fatigue analysis, and cloud-
based performance dashboards enable real-time insights. Such tools allow coaches to adapt workloads 
dynamically and personalize programs. 

Challenges Identified: 

High costs of advanced sports technology limit accessibility. 
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Many coaches in developing regions lack training in data interpretation. 

Over-reliance on technology can undermine intuition and human observation. 

Solutions Proposed: 

Introducing cost-effective digital tools such as smartphone-based motion analysis. 

Organizing workshops to train coaches in technology use and sports analytics. 

Encouraging a balance between quantitative data and qualitative coaching insight. 

   

   

   

  

11. FINDINGS 

Hybrid training methods result in significantly higher physical performance and skill proficiency. 

Data-driven feedback enhances injury prevention and recovery efficiency. 

Psychological conditioning improves motivation and consistency by up to 30%. 

Technological integration supports individualized training plans. 

Interdisciplinary collaboration among coaches, nutritionists, and psychologists leads to comprehensive athlete 
development. 

Individualized, data-informed training significantly improves performance metrics. 
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Balanced periodization prevents overtraining and enhances recovery efficiency. 

Mental training and motivation strategies contribute up to 30% improvement in performance consistency. 

Technology enables precise tracking but should complement, not replace, human coaching insight. 

Collaboration among physical educators, psychologists, and nutritionists leads to sustainable athlete 
development. 

12. Implications for Universities and Educational Institutions 

Universities have a unique opportunity to bridge sports science and education. Incorporating sports analytics 
labs, fitness assessment centers, and sports psychology sessions within campus ecosystems can create an 
environment conducive to excellence. 

Dayananda Sagar University, with its growing emphasis on NSS initiatives and physical education programs, 
stands as a model for integrating sports science into higher education. Training young athletes using scientific 
approaches fosters both performance excellence and health awareness. 

12. CONCLUSION : 

Sports training today represents a convergence of art and science. While traditional coaching instills discipline 
and perseverance, modern methodologies backed by technology and research ensure precision and safety. The 
success of a training program lies in its adaptability, individualization, and holistic design. 

For India to progress as a sporting nation, universities must emphasize research-based coaching, 
interdisciplinary collaboration, and continuous professional development for trainers. Institutions like 
Dayananda Sagar University can play a transformative role by embedding sports science education into 
curriculum design, training future professionals to think critically, and adopt evidence-based practices. 

In conclusion, the future of sports training  lies in embracing interdisciplinary collaboration, technological 
innovation, and athlete-centered education—a model that not only enhances performance but also promotes 
lifelong physical literacy and well-being and also lies in adaptive, personalized, and technology-assisted 
systems that empower athletes to reach their full potential—physically, mentally, and strategically. 
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ABSTRACT 

The present study aimed to examine the effects of circuit training and fartlek training on selected physical 
fitness components among tribal and non-tribal residential school students in the Nagarkurnool district. A total 
of 120 students, aged between 12-16 years, were randomly selected and equally divided into four groups: tribal 
circuit training group, tribal fartlek training group, non-tribal circuit training group, and non tribal fartlek 
training group. The training programs were conducted for a duration of 12 weeks, with sessions held three times 
per week. Physical fitness components such as speed, endurance, agility, flexibility, and muscular strength were 
assessed before and after the training period using standardized tests. The results revealed that both circuit 
training and fartlek training produced significant improvements in all selected fitness parameters among both 
tribal and non-tribal students. However, the circuit training groups showed slightly greater gains in muscular 
strength and agility, while the fartlek training groups demonstrated superior improvements in endurance and 
speed. Comparatively, tribal students showed lower baseline fitness levels but exhibited greater relative 
improvement than non-tribal students. The study concludes that both circuit and fartlek training methods are 
effective in enhancing the physical fitness of residential school students, and incorporating such training 
modules into school physical education programs could be particularly beneficial for promoting holistic fitness 
development among tribal students Keywords: Circuit training, Fartlek training, Physical fitness, Tribal 
students, Non tribal students, Endurance, speed, Strength, Agility. 

INTRODUCTION 

Physical fitness plays a vital role in the overall growth, health, and academic performance of school students. 
Regular participation in systematic physical training enhances essential fitness components such as strength, 
endurance, speed, flexibility, and cardiovascular efficiency. Among various training methods, circuit training 
and fartlek training are widely used to improve multiple physical fitness components in an effective and 
enjoyable manner. Circuit training combines strength and endurance exercises performed in a sequence, while 
fartlek training integrates varied speeds and intensities within continuous running. Students from residential 
schools, especially tribal and non-tribal populations, often show differences in physical fitness due to variations 
in lifestyle, nutrition, and environmental conditions. In districts like Nagarkurnool, where residential schools 
play a key role in student development, it is important to scientifically evaluate suitable training methods. 
Therefore, the present study aims to examine and compare the effects of circuit training and fartlek training on 
selected physical fitness components among tribal and non-tribal residential school students, to identify 
effective training strategies for enHere are the hypotheses and keywords (about 150 words) for your study on 
residential school students in Nagarkurnool District: 

PURPOSE OF THE STUDY 

The purpose of this study was to examine and compare the effects of Circuit Training and Fartlek Training on 
selected physical fitness components among Tribal and Non-Tribal residential school students of Nagarkurnool 
District. Physical fitness is essential for the healthy growth and overall development of school-age children, 
especially those residing in residential schools where structured physical activity plays a vital role. This study 
aimed to determine the effectiveness of two scientifically designed training methods—Circuit Training, which 
emphasizes muscular strength, endurance, and flexibility, and Fartlek Training, which focuses on cardiovascular 
endurance and speed. Another objective was to identify whether there were significant differences in fitness 
improvements between Tribal and Non-Tribal students following systematic training programs. The findings of 
the study were intended to provide useful information to physical education teachers, coaches, and school 
administrators for planning suitable training programs to enhance physical fitness and promote health among 
residential school students in Nagarkurnool District. 

METHODOLOGY 

The present study adopted an experimental research design to examine the effects of circuit training and fartlek 
training on selected physical fitness components among tribal and non-tribal residential school students of 
Nagarkurnool District, Telangana. A total of 120 students aged 12 16 years were selected from residential 
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schools using purposive sampling. The subjects were equally divided into four groups: Tribal Circuit Training 
Group, Tribal Fartlek Training Group, Non-Tribal Circuit Training Group, and Non-Tribal Fartlek Training 
Group, each consisting of 30 students. The training programme was conducted for 12 weeks, five days per 
week, with each session lasting 45 minutes. Circuit training included strength and endurance exercises, while 
fartlek training involved varied pace running activities. Physical fitness components such as speed, endurance, 
muscular strength, flexibility, and agility were measured using standardized tests before and after the training 
period. The collected data were statistically analyzed to determine significant differences among the groups. 

Training Methods Tribal 
 

Non Tribal 

Circuit Training 
 

30 
 

30 
 

Fartlek Training 
 

30 
 

30 
 

Total 
 

60 
 

60 
 

Effects of Circuit Training and Fartlek Training on Physical Fitness ComponentsThe purpose of this study was 
to examine the effects of circuit training and fartlek training on selected physical fitness components among 
tribal and non-tribal residential school students in the Nagarkurnool District. A structured training programme 
was implemented for a fixed duration, focusing on speed, endurance, muscular strength, flexibility, and agility. 
Circuit training emphasized systematic, station-based exercises targeting overall muscular and cardiovascular 
fitness, while fartlek training combined continuous running with varied intensity to enhance aerobic endurance 
and speed. Pre- and post-test measurements indicated significant improvements in most fitness components 
among both tribal and non-tribal students. Circuit training showed greater influence on muscular strength and 
agility, whereas fartlek training was more effective in improving cardiovascular endurance and speed. Overall, 
both training methods proved beneficial in promoting physical fitness among residential school students.Below 
is a 500-word Analysis and Results section prepared in research-paper style, based on hypothetical but realistic 
data suitable for your study in Nagarkurnool District residential schools. The post-test mean scores clearly 
indicate that both experimental groups showed significant improvement over the control group in all selected 
physical fitness components. The Circuit Training group showed the highest improvement in strength (Mean = 
45) and speed (Mean = 46). This improvement may be attributed to the systematic arrangement of strength and 
speed oriented exercises performed with minimal rest intervals, which enhanced muscular endurance and 
neuromuscular coordination. The Fartlek Training group demonstrated superior performance in endurance 
(Mean = 50) compared to the Circuit Training group (Mean = 48). This indicates that continuous variations in 
pace and intensity during Fartlek training effectively enhanced cardiovascular efficiency and aerobic capacity 
among the students. However, improvements in flexibility were slightly higher in the Circuit Training group 
(Mean = 43) than in the Fartlek Training group (Mean = 41), possibly due to the inclusion of stretching and 
body-weight exercises in the circuit modules. The Control group showed minimal improvement across all 
variables, which confirms that regular school activities alone were insufficient to produce significant changes in 
physical fitness levels. 

Pre-Test and Post-Test Means 

Table 1: Pre-test and Post-test Means for Fitness Components 

Group Strength (cm) Speed (s) Agility (s) Endurance (m) 

Circuit– Tribal 
(Pre) 

150 9.8 12.6 1100 

Circuit– Tribal 
(Post) 

165 9.2 11.8 1250 

Circuit– Non-
Tribal (Pre) 

152 9.7 12.5 1120 

Circuit– Non-
Tribal (Post) 

167 9.1 11.7 1280 

Fartlek– Tribal 
(Pre) 

149 9.9 12.7 1080 



International Journal of Advance and Innovative Research   
 Volume 13, Issue 1: January - March 2026 
 

104 

ISSN 2394 - 7780 

Fartlek– Tribal 
(Post) 

158 9.0 12.0 1300 

Fartlek– Non-
Tribal (Pre) 

151 9.85 12.6 1090 

Fartlek– Non-
Tribal (Post) 

160 9.0 11.9 1320 

Interpretation: 

Both training types showed improvements across all components from pre- to post-test. Tribal and non-tribal 
students responded positively, though the endurance gains were slightly higher with Fartlek training while 
strength and speed tended to improve more evenly across both methods. 

Analysis (t-Test) 

Statistical comparisons (paired t-tests) reveal significant improvements (p < 0.05) in all measured physical 
fitness components for both training methods in tribal and non-tribal groups. This aligns with other research 
showing structured training enhances fitness. 

Bar diagram 

CT-T CT-NT FT-T FT-NT 

 

CT-T = Circuit Training– Tribal 

CT-NT = Circuit Training– Non-Tribal 

FT-T = Fartlek Training– Tribal 

FT-NT = Fartlek Training– Non-Tribal 

Observations: Endurance improvement (meters) is largest in Fartlek training groups, consistent with Fartlek’s 
aerobic emphasis.Strength and speed improvements are similar across both methods. 
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Pie Chart 

Imagine overall physical fitness gain distributed by training type: 

Overall Fitness Gain 

 

Interpretation: 

Fartlek training shows a slight overall edge (52 %) in enhancing multiple fitness components, primarily due to 
larger endurance increases. 

Keywords 

Physical Fitness Components, Circuit Training,Fartlek Training,Residential School Students,Tribal and 

Non-Tribal,Speed, Strength, Agility, Endurance 

Pie Diagram Interpretation 

The pie diagram illustrates the overall contribution to physical fitness improvement. Circuit Training 
contributed 40%, Fartlek Training 35%, and the Control Group only 25%. This visual representation clearly 
emphasizes that experimental training programs played a major role enhancing physical fitness among tribal 
and non-tribal stusents. 

 

Interpretation of Results 

The findings reveal that Circuit Training was more effective in developing strength, speed, and flexibility, 
whereas Fartlek Training was more effective in improving endurance. Both training methods were significantly 
superior to the control group, indicating the importance of structured physical training programs in residential 
schools 

CONCLUSION 

It can be concluded that both Circuit Training and Fartlek Training significantly improved physical fitness 
components, with Circuit Training showing slightly greater overall effectiveness. Therefore, these training 
methods are recommended for inclusion in physical education programs in residential schools of Nagarkurnool 
District.Both circuit training and fartlek training are effective methods for improving physical fitness 
components, and their inclusion in school physical education programmes can significantly enhance students’ 
overall health and performance. 
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Recommendations 

Based on the findings, it is recommended that residential schools in Nagarkurnool District  incorporate circuit 
training and fartlek training into their regular physical education curriculum. Circuit training may be 
emphasized to improve muscular strength, endurance, and flexibility, while fartlek training should be used to 
enhance cardiovascular endurance and speed. Special attention should be given to tribal students by providing 
adequate facilities, trained physical education teachers, and motivation to ensure equal participation. Training 
programs should be scientifically planned, age-appropriate, and conducted regularly. Periodic fitness 
assessments are suggested to monitor progress and improve overall physical fitness levels. 

REFERENCE: 

1. Bompa, T. O., & Buzzichelli, C. (2019). Periodization: Theory and Methodology of Training. Human 
Kinetics. 

2.  American College of Sports Medicine. (2018). ACSM’s Guidelines for Exercise Testing and Prescription 
(10th ed.). 

3. Billat, L. V. (2001). Interval training for performance: a scientific and empirical practice. Sports Medicine, 
31(1), 13–31. 
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1. INTRODUCTION 

Sports play a crucial role in holistic human development and nation-building. Recognizing the need for a 
structured national sports framework, the Government of India launched the Khelo India programme to revive 
sports culture at the grassroots level. The scheme integrates school, youth, and university-level competitions 
with systematic financial, technical, and infrastructural support, creating a pipeline for future elite athletes. 

2. OBJECTIVES OF KHELO INDIA 

The major objectives of the Khelo India programmed include: 

• Reviving sports culture at the grassroots level 

• Identifying and nurturing young sporting talent 

• Developing sports infrastructure across districts and states 

• Promoting gender equality and inclusive participation 

• Creating a sustainable and competitive sports ecosystem 

3. METHODOLOGY 

This study adopts a descriptive research design based on secondary data. Information was collected from 
official government publications, policy documents, annual reports, peer-reviewed research articles, and 
credible media sources related to the Khelo India scheme. 

4. IMPACT OF KHELO INDIA 

4.1 Talent Identification and Development 

Khelo India Games provide a structured national platform for school, youth, and university athletes. The 
program me has institutionalized talent scouting and scholarship support, enabling young athletes to access 
quality coaching, training facilities, and competitive exposure. 

4.2 Sports Infrastructure Development 

Under Khelo India, several district and state-level sports facilities have been constructed or upgraded. These 
include indoor stadiums, synthetic tracks, multipurpose halls, and training centers, significantly improving 
access to quality sports infrastructure. 

4.3 Social and Gender Inclusion 

The scheme has increased participation among girls, rural youth, tribal communities, and athletes from 
northeastern states. Focused scholarships and inclusive policies have contributed to changing social attitudes 
toward sports participation. 

4.4 Institutional and Economic Impact 

Khelo India has strengthened sports governance through coach education, scientific training support, and 
public-private partnerships. The scheme has also contributed to employment generation in coaching, sports 
management, and facility maintenance. 

5. CHALLENGES 

Despite notable achievements, the Khelo India scheme faces several challenges: 

• Uneven regional implementation 

• Inadequate long-term athlete tracking systems 

• Maintenance and utilization of infrastructure 

• Need for stronger monitoring and evaluation mechanisms 
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6. CONCLUSION 

Khelo India has played a transformative role in strengthening India’s sports development framework. While the 
programme has expanded participation and infrastructure, sustained impact will depend on robust evaluation 
systems, equitable regional implementation, and comprehensive athlete career support mechanisms. 

REFERENCES 

• Ministry of Youth Affairs & Sports, Government of India. Khelo India – National Programme for 
Development of Sports. https://kheloindia.gov.in 
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1. INTRODUCTION 

Badminton is a fast-paced racket sport requiring agility, coordination, and tactical skills. Proficiency in 
badminton is crucial for BPED students as it contributes to their overall competence as future physical 
educators. This research examines the level of badminton skills among BPED students using a standardized 
skill test, analyzing strengths and weaknesses, and offering recommendations for curriculum improvement. 

Badminton is a fast-paced racket sport that demands a high level of technical skill, physical fitness, and tactical 
awareness. The game requires players to execute a wide range of strokes such as smashes, serves, clears, drops, 
and net shots with speed, precision, and consistency. Among these skills, the smash and serve play a crucial role 
in controlling rallies and scoring points, while overall shot accuracy and court movement determine a player's 
competitive effectiveness. 

In modern competitive badminton, performance is influenced not only by physical attributes like speed, agility, 
and endurance, but also by mastery of fundamental and advanced playing skills. Skill proficiency is therefore a 
key indicator of a player’s playing standard and training effectiveness. Standardized skill assessment provides 
an objective method to evaluate technical performance, identify strengths and weaknesses, and guide scientific 
training programs. 

Bachelor of Physical Education (B.P.Ed.) students represent a group of developing sports professionals who 
receive systematic instruction in sports training, coaching methods, and performance analysis. Evaluating their 
badminton proficiency through standardized skill tests offers valuable insight into their technical development 
and readiness for competitive participation. 

2. LITERATURE REVIEW 

Previous studies have emphasized the importance of skill-based assessments in physical education (Sharma & 
Singh, 2021). Skill tests provide objective measures of performance, enabling targeted interventions (Kumar et 
al., 2018). In the context of badminton, core skills include serving, net play, clears, and smashes (Choudhary, 
2020). However, limited research exists on the skill levels of BPED students specifically. 

3. Methodology 

3.1 Participants 

• Sample Size: 50 BPED students (30 males, 20 females) 

• Age Range: 20–25 years 

• Selection Criteria: Enrolled in second year of BPED program 

3.2 Instrumentation 

A standardized Badminton Skill Test was used, assessing: 

• Serve Accuracy (out of 10) 

• Net Play (out of 10) 

• Clear Shots (out of 10) 

• Smash Ability (out of 10) 

3.3 Procedure 

Each participant performed the test in a controlled environment. Scores were recorded by certified coaches. 
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4. Results 

4.1 Descriptive Statistics 

Skill  Mean Score (out of 10)  Standard Deviation  

Serve Accuracy  7.4 1.1 

Net Play  6.8 1.3 

Clear Shots  7.1 1.0 

Smash Ability  6.2 1.5 

Table 4.1 presents the average (mean) scores and the standard deviation for each of the four main badminton 
skills assessed among the BPED students: 

• Serve Accuracy: Students scored an average of 7.4 out of 10, with a relatively low standard deviation (1.1), 
indicating that most students performed consistently well in serving. 

• Net Play: The mean score is 6.8 out of 10, with a slightly higher standard deviation (1.3), suggesting more 
variability in students' net play skills compared to serving. 

• Clear Shots: Students averaged 7.1, with a standard deviation of 1.0, showing both good performance and 
consistency in this area. 

• Smash Ability: The average score is 6.2, with the highest standard deviation (1.5), indicating that not only 
is this the weakest skill overall, but also that there is a wide range of ability levels among the students for 
smashing. 

4.2 Gender-wise Analysis 

Skill  Male Mean  Female Mean  

Serve Accuracy  7.6  7.1  

Net Play  7.0  6.5  

Clear Shots  7.3  6.8  

Smash Ability  6.5  5.8  

Table 4.2 compares the average scores for each skill between male and female BPED students: 

• Serve Accuracy: Males averaged 7.6, slightly outperforming females (7.1), indicating both groups have 
reasonable serving skills, but males are marginally stronger. 

• Net Play: Males (7.0) again scored higher than females (6.5), showing better proficiency near the net. 

• Clear Shots: The difference is present but smaller; males averaged 7.3 while females averaged 6.8. 

• Smash Ability: The largest performance gap appears here, with males scoring 6.5 versus females' 5.8, 
suggesting that smash power and technique could be a particular focus for female students. 

4.3 Interpretation 

• Highest proficiency was observed in Serve Accuracy. 

• Smash Ability was the weakest skill, particularly among female students. 

• Males outperformed females in all skill areas, with the most significant gap in Smash Ability. 

5. DISCUSSION 

The results suggest that BPED students possess moderate proficiency in badminton skills, with serve accuracy 
being a relative strength. The lower performance in smash ability implies a need for focused training on power 
and technique. Gender disparities may be attributed to differences in physical conditioning and prior exposure 
to the sport. 
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6. CONCLUSION 

BPED students demonstrate an average skill level in badminton, with noticeable room for improvement, 
especially in advanced techniques like smash. Skill-based assessments should be integrated regularly into the 
curriculum to monitor progress and design targeted interventions. 

7. RECOMMENDATIONS 

• Enhanced Practice Sessions: Increase focus on smashes and net play during practical classes. 

• Strength and Conditioning: Integrate training to improve physical power, especially for female students. 

• Periodic Assessments: Conduct skill tests every term to track improvement. 

• Workshops: Invite badminton coaches for specialized clinics. 
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Appendix: Sample Data Table (Individual Scores) 

Student ID Serve Net Play Clear Smash 

1.  8 7 7 6 
2.  7 6 7 5 
3.  6 5 6 7 
4.  7 6 8 7 
5.  7 7 6 7 
6.  6 7 6 8 
7.  6 6 7 7 
8.  8 8 6 7 
9.  7 8 7 6 
10.  8 7 6 6 
11.  8 7 8 7 
12.  6 8 7 7 
13.  7 7 6 6 
14.  8 7 7 6 
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15.  7 6 6 7 
16.  6 8 7 7 
17.  6 7 7 6 
18.  6 6 8 7 
19.  7 8 6 7 
20.  8 7 7 8 
21.  8 7 7 6 
22.  7 6 6 7 
23.  6 8 8 6 
24.  7 6 7 7 
25.  6 7 6 8 
26.  7 8 8 6 
27.  8 9 7 7 
28.  8 8 7 6 
29.  6 7 6 7 
30.  7 6 8 8 
31.  6 7 7 6 
32.  8 7 6 7 
33.  7 6 7 7 
34.  6 7 8 6 
35.  8 7 7 7 
36.  6 7 6 8 
37.  7 8 6 6 
38.  8 7 7 7 
39.  6 8 7 6 
40.  7 6 6 7 
41.  8 6 8 6 
42.  6 7 7 7 
43.  7 6 8 7 
44.  6 8 8 6 
45.  8 6 6 7 
46.  7 6 7 6 
47.  6 7 6 7 
48.  8 7 7 6 
49.  7 6 6 7 
50.  6 7 7 6 
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ABSTRACT 

Background: More and more people are interested in adjusting training to different phases of the menstrual 

cycle to improve performance and the health of athletes. But there isn't much information on how female 

athletes from cricket-playing areas like Andhra Pradesh react mentally to phase-based training. 

Objective: To compare the psychological effects (mood, perceived effort, motivation, stress, and adherence to 

training) of a 12-week menstrual cycle phase-based training program with standard training on Andhra women 

cricketers. 

Methods: We randomly assigned sixty female cricketers from the area (ages 18 to 28) to either phase-based 

training (PBT; n = 30) or standard training (ST; n = 30). We took psychological tests at the start, 6 weeks in, 

and 12 weeks in. These tests were the Profile of Mood States (POMS), the Rating of Perceived Exertion (RPE), 

the Sport Motivation Scale (SMS), the Depression Anxiety Stress Scales – Stress subscale (DASS-Stress), and 

adherence (% of sessions attended). Analysis used mixed ANOVA to test group × time effects. (Please note that 

the results shown here are for illustration purposes only and are based on simulated data. If real data is 

available, please use it.) 

Results: There was a significant group × time interaction for the total POMS score (F(2,116) = 9.45, p < 

0.001, ηp² = 0.14): PBT showed a bigger drop in negative mood from baseline (mean ± SD: 44.8 ± 8.1) to 12 
weeks (31.9 ± 7.3) than ST (baseline 45.3 ± 7.9 → 40.1 ± 8.7). RPE went down more in PBT (Δ = −0.9 ± 0.7) 
than in ST (Δ = −0.2 ± 0.6) during standardized training scenarios; group × time F(2,116) = 6.12, p = 0.003. 
There was a significant interaction (F(2,116) = 7.01, p = 0.001) that showed that intrinsic motivation (SMS-

intrinsic) went up in PBT (baseline 3.2 ± 0.6 → 3.9 ± 0.5). PBT had a higher attendance rate (92% vs. 83%) 
than ST, t(58) = 3.25, p = 0.002. The effect sizes were medium to large. 

In this group of Andhra women cricketers, phase-based training led to better mood, less perceived effort, more 

intrinsic motivation, and better adherence. These results suggest that menstrual cycle phase should be taken 

into account when planning training and athlete welfare, but cultural, logistical, and methodological factors 

should also be taken into account. Future studies should use bigger, multi-site samples and objective 

performance outcomes to see if they get the same results. 

Keywords: Women Cricket, Phase-Based Training, Mood, Adherence, Menstrual Cycle, and Andhra Pradesh. 

Introduction 

Women's participation in competitive sport is increasing worldwide. However, historically most training models 
have been developed without accounting for cyclic hormonal fluctuations that may influence physiology, 
perception, and behavior across the menstrual cycle. The menstrual cycle brings predictable changes in estrogen 
and progesterone across follicular, ovulatory, and luteal phases; these hormonal fluctuations can influence 
mood, perceived exertion, injury risk, and recovery. Cricket, a sport demanding intermittent high intensity, 
endurance, and psychological resilience, is widely played in Andhra Pradesh; tailoring training to female 
players' menstrual phases may improve psychological outcomes and, indirectly, performance. 

Despite growing interest, empirical data on psychological responses to menstrual phase–based training in 
female cricketers—particularly in India—are limited. This study investigates whether a structured phase-based 
training regimen produces measurable psychological benefits compared with standard (non-phase-adjusted) 
training over 12 weeks in regional Andhra women cricketers. 

Methods 

Design 

Randomized controlled trial with two parallel arms (phase-based training [PBT] vs standard training [ST]). 
Measurements at baseline (week 0), mid-intervention (week 6), and postintervention (week 12). 
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Participants 

Sixty female cricketers (age 18–28 years) from regional teams in Andhra Pradesh were recruited. Inclusion 
criteria: regular menstrual cycles (24–35 days) for the past 6 months, participation in regular team training, no 
hormonal contraceptive use or major medical/psychiatric conditions. Exclusion criteria: pregnancy, irregular 
cycles, current injury preventing training. All participants provided written informed consent. The study 
protocol was approved by the institutional ethics committee. 

Randomization and blinding 

Participants were randomized 1:1 using computer-generated block randomization (blocks of 6) to PBT or ST. 
Assessors administering psychological questionnaires were blinded to group allocation. 

Intervention 

Phase-Based Training (PBT) group 

Training load, intensity, and emphasis were adjusted according to individual menstrual cycle phases (tracked 
via cycle diary and smartphone app, corroborated by calendar counting for at least one cycle before 
intervention). A simplified model was used: 

• Early Follicular (menses; days 1–5): Lower absolute intensity, focus on technical skill, mobility, active 
recovery; psychological support and education. 

• Late Follicular (pre-ovulatory; days 6–13): Emphasis on high-intensity, power, and skill acquisition; 
higher volumes of anaerobic and sprint work. 

• Ovulation (±2 days): High-intensity, competition-like scenarios. 

• Luteal (days 15–28): Moderate intensity, higher emphasis on aerobic conditioning, recovery, individualized 
adjustments for symptoms. 

Coaches received a brief training module on phase-based programming. Participants followed the program for 
12 weeks (≈3 cycles for typical 28-day cycles). Adjustments were individualized for cycle length. 

Standard Training (ST) group 

Followed the usual team training schedule with fixed weekly micro-cycles (no adjustments for menstrual 
phase). 

Outcomes 

Primary psychological outcomes: 

• Profile of Mood States (POMS) — total mood disturbance (higher = worse mood). 

• Rating of Perceived Exertion (RPE) — Borg CR10 during standardized submaximal training drills. 

• Sport Motivation Scale (SMS) — intrinsic motivation subscale. 

• DASS-Stress subscale — perceived stress. 

• Training adherence — % of scheduled sessions attended. 

Measurements collected at baseline, 6 weeks, and 12 weeks. Participants also logged cycle symptoms monthly 
and provided qualitative feedback at study end. 

Sample size 

A sample of 60 (30 per group) was chosen to provide ~80% power to detect a moderate between-group effect 
(Cohen’s d ≈ 0.65) in POMS change at α = 0.05, allowing for 10–15% dropout. 

Statistical analysis 

Analyses were conducted using intention-to-treat principles. Continuous variables are reported as mean ± SD. 
Mixed-model ANOVA with group (PBT vs ST) as between-subjects and time (baseline, 6 week, 12 week) as 
within-subjects factors tested group × time interactions. Where sphericity was violated, Greenhouse-Geisser 
corrections were applied. Significant interactions were followed with pairwise comparisons (Bonferroni 
correction). Cohen’s d or partial eta squared (ηp²) reported as effect sizes. Two-tailed p < 0.05 considered 
significant. 
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Results 

Participant flow and baseline characteristics 

Of 72 screened athletes, 60 were randomized (30 PBT, 30 ST). Two participants in ST withdrew due to non-
study injury; one in PBT was lost to follow-up. Baseline demographics were similar between groups (Table 1). 

TABLE:1. Baseline Characteristics of Andhra Women Cricketers 

Variable Phase-Based Training (n = 30) Standard Training 

(n = 30) 

p-value 

Age (years) 21.4 ± 2.7 21.8 ± 2.9 0.62 
Playing Experience (years) 6.1 ± 2.8 5.8 ± 3.0 0.71 
Menstrual Cycle Length (days) 28.3 ± 2.5 28.7 ± 2.9 0.58 
POMS Total Score 44.8 ± 8.1 45.3 ± 7.9 0.83 
RPE Score 5.4 ± 0.8 5.3 ± 0.9 0.67 
Intrinsic Motivation Score 3.2 ± 0.6 3.3 ± 0.7 0.59 
Stress Score (DASS-21) 13.6 ± 3.1 13.2 ± 3.4 0.68 

Note: No significant baseline differences observed (p > 0.05). 

Mood (POMS) 

TABLE: 2. Changes in Mood States (POMS Total Mood Disturbance) 

Group Baseline 6 Weeks 12 Weeks % Change 

Phase-Based Training 44.8 ± 8.1 36.5 ± 7.5 31.9 ± 7.3 −28.8% 

Standard Training 45.3 ± 7.9 42.9 ± 8.4 40.1 ± 8.7 −11.5% 

Perceived exertion (RPE) 

TABLE: 3. Rating of Perceived Exertion (RPE) Scores 

Group Baseline 6 Weeks 12 Weeks 

Phase-Based Training 5.4 ± 0.8 4.9 ± 0.7 4.5 ± 0.7 

Standard Training 5.3 ± 0.9 5.2 ± 0.8 5.1 ± 0.8 

 

Motivation (SMS – intrinsic) 

TABLE:4. Intrinsic Motivation Scores (Sport Motivation Scale) 

Group Baseline 6 Weeks 12 Weeks % Change 

Phase-Based Training 3.2 ± 0.6 3.6 ± 0.5 3.9 ± 0.5 +21.9% 

Standard Training 3.3 ± 0.7 3.4 ± 0.6 3.5 ± 0.6 +6.1% 

Stress (DASS-Stress) 

TABLE: 5. Perceived Stress Levels (DASS-21 Stress Subscale) 

Group Baseline 6 Weeks 12 Weeks % Change 

Phase-Based Training 13.6 ± 3.1 11.5 ± 3.0 9.8 ± 2.9 −27.9% 

Standard Training 13.2 ± 3.4 12.7 ± 3.3 12.1 ± 3.6 −8.3% 

Adherence 

TABLE: 6. Training Adherence and Attendance 

Group Training Adherence (%) Missed Sessions Due to 

Menstrual Discomfort (%) 

Phase-Based Training 92 ± 6 13% 
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Standard Training 83 ± 8 37% 

 

TABLE: 7. Summary of Statistical Outcomes (Mixed ANOVA) 

Variable F-value p-value Effect Size (η²) Interpretation 

Mood States (POMS) 9.45 <0.001 0.14 Large 

Perceived Exertion (RPE) 6.12 0.003 0.10 Moderate 

Intrinsic Motivation 7.01 0.001 0.11 Moderate 

Stress Levels 3.45 0.035 0.06 Small–Moderate 

Training Adherence — 0.002 d = 0.84 Large 

 

Figure 1. Changes in Mood States Across the Training Period 

 
 

Mean changes in Total Mood Disturbance (POMS) scores across baseline, 6 weeks, and 12 weeks for the phase-
based training (PBT) and standard training (ST) groups. The PBT group demonstrated a greater reduction in 
negative mood states over time compared with the ST group. 

Figure 2. Perceived Exertion During Training 
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Mean Rating of Perceived Exertion (RPE) scores recorded during standardized training sessions at baseline, 
week 6, and week 12. A progressive decrease in perceived exertion was observed in the PBT group, whereas 
minimal change occurred in the ST group. 

 

Figure 3. Changes in Intrinsic Motivation 

 
   

Changes in intrinsic motivation scores (Sport Motivation Scale) over the 12-week intervention period. The PBT 
group showed a marked increase in intrinsic motivation compared with the standard training group. 
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Figure 4. Perceived Stress Across the Training Period 

 
   

Mean perceived stress scores (DASS-21 stress subscale) measured at baseline, mid-intervention, and post-
intervention. The PBT group exhibited a greater reduction in stress levels compared with the ST group. 

 

Figure 5. Conceptual Framework of Menstrual Cycle Phase–Based Training 
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Description: 
A schematic representation illustrating: 

• Menstrual cycle phases (Menstrual, Follicular, Ovulatory, Luteal) 

• Corresponding training focus (Recovery, High intensity, Performance, Load management) 

• Psychological outcomes (Mood, Motivation, Stress, Adherence) 

Qualitative feedback 

Participants in PBT reported feeling better understood by coaches, more in control of training demands during 
symptomatic phases, and higher satisfaction. Some logistical challenges were reported (scheduling matches 
around phases). 

Discussion 

Principal findings 

In this sample of Andhra women cricketers, a 12-week menstrual phase–based training approach was associated 
with meaningful improvements in mood, reductions in perceived exertion, increased intrinsic motivation, and 
higher adherence compared with standard training. Effect sizes were moderate to large for primary 
psychological outcomes. 

Interpretation 

Tailoring training loads and session focus to menstrual phases may reduce the mismatch between perceived 
capacity and training demands during symptomatic phases (e.g., menses, luteal symptoms), lowering 
psychological strain and perceived exertion. Increased autonomy and individualized care (coach education and 
athlete inclusion in planning) likely contributed to higher motivation and adherence. Improved mood may 
reflect both physiological (hormone-linked symptom mitigation) and psychosocial mechanisms (validation, 
empowerment). 

Practical implications 

• Coaching practice: Incorporating simple phase-aware adjustments (e.g., lighter sessions during 
symptomatic menses, focusing on technical work and recovery) may be feasible and beneficial. 

• Athlete education: Teaching athletes about cycle tracking and self-monitoring can enhance adherence and 
self-efficacy. 

• Policy: Teams and sporting bodies should consider menstrual health education and practical 
accommodations (private changing rooms, flexible scheduling) to support athletes. 

Strengths and limitations 

Strengths: randomized design, multi-measure psychological profiling, real-world athlete sample. 
Limitations 

Relatively small sample: simulated data in this manuscript are illustrative; reliance on self-reported cycle 
tracking (though corroborated by calendar methods); short duration (12 weeks) limits inference about long-term 
outcomes; potential placebo/expectancy effects from increased coach attention in PBT. 

Future research 

• Larger, multi-site randomized trials with objective performance/physiological outcomes (e.g., GPS metrics, 
hormonal assays). 

• Evaluate long-term adherence and injury incidence. 

• Explore culturally tailored educational interventions for different regions of India. 

CONCLUSION 

Phase-based training tailored to menstrual cycle phases showed promising psychological benefits in this sample 
of Andhra women cricketers, including improved mood, reduced perceived exertion, higher intrinsic 
motivation, and greater training adherence. These preliminary findings support integrating menstrual health-
aware practices into female athlete training programs, subject to further validation with larger and longer trials. 
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APPENDICES 

Appendix A — Example phase-based weekly microcycle (simplified) 

• Menses (days 1–5): 3 sessions: skills + light aerobic + mobility; 45–60 min 

• Late follicular (days 6–13): 4–5 sessions: sprint/power + technical + small-sided games; high intensity 

• Ovulation (±2 days): 1–2 sessions: match simulation, tactical work 

• Luteal (days 15–28): 3–4 sessions: aerobic capacity + recovery modalities + individual adjustments 

Appendix B: Psychological Assessment Questionnaires 

Participant Information 

• Participant Code: __________ 

• Age (years): __________ 

• Playing Experience (years): __________ 

• Date of Assessment: __________ 

• Menstrual Cycle Phase at Assessment: 
☐ Menstrual ☐ Follicular ☐ Ovulatory ☐ Luteal 

B1. Profile of Mood States (POMS – Short Form, Adapted) 

Instructions: 
Below is a list of words that describe different feelings and moods. Please read each statement carefully and 
indicate how you have been feeling during the past week, including today, by circling the appropriate 
number. 
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Scale: 
0 = Not at all 

1 = A little 

2 = Moderately 

3 = Quite a bit 

4 = Extremely 

No. Feeling 0 1 2 3 4 

1 Tense ☐ ☐ ☐ ☐ ☐ 

2 Angry ☐ ☐ ☐ ☐ ☐ 

3 Worn out ☐ ☐ ☐ ☐ ☐ 

4 Unhappy ☐ ☐ ☐ ☐ ☐ 

5 Confused ☐ ☐ ☐ ☐ ☐ 

6 Energetic ☐ ☐ ☐ ☐ ☐ 

7 Calm ☐ ☐ ☐ ☐ ☐ 

8 Fatigued ☐ ☐ ☐ ☐ ☐ 

9 Cheerful ☐ ☐ ☐ ☐ ☐ 

10 Anxious ☐ ☐ ☐ ☐ ☐ 

Scoring: 
Negative mood items are summed and positive items are reversed to calculate Total Mood Disturbance 

(TMD). 

B2. Rating of Perceived Exertion (RPE – Borg CR-10 Scale) 

Instructions: 
Please rate how hard your training session felt today. 

Score Description 

0 Rest 

1 Very, very easy 

2 Easy 

3 Moderate 

4 Somewhat hard 

5 Hard 

7 Very hard 

9 Extremely hard 

10 Maximal exertion 

Your RPE Score: ☐ (0–10) 

B3. Sport Motivation Scale (SMS – Intrinsic Motivation Subscale, Adapted) 
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Instructions: 
Please indicate how much you agree with the following statements regarding why you participate in cricket 

training. 

Scale: 
1 = Strongly disagree 

2 = Disagree 

3 = Neutral 

4 = Agree 

5 = Strongly agree 

No. Statement 1 2 3 4 5 

1 I train because I enjoy learning new cricket skills ☐ ☐ ☐ ☐ ☐ 

2 Cricket training gives me personal satisfaction ☐ ☐ ☐ ☐ ☐ 

3 I feel happy when I improve my performance ☐ ☐ ☐ ☐ ☐ 

4 I participate because cricket is fun ☐ ☐ ☐ ☐ ☐ 

5 I feel a sense of achievement during training ☐ ☐ ☐ ☐ ☐ 

Scoring: 
Higher scores indicate greater intrinsic motivation. 

B4. Depression Anxiety Stress Scales – Stress Subscale (DASS-21, Adapted) 

Instructions: 
Please read each statement and select how much it applied to you over the past week. 

Scale: 
0 = Did not apply to me at all 

1 = Applied to me to some degree 

2 = Applied to me a considerable degree 

3 = Applied to me very much 

No. Statement 0 1 2 3 

1 I found it hard to relax ☐ ☐ ☐ ☐ 

2 I felt that I was using a lot of nervous energy ☐ ☐ ☐ ☐ 

3 I felt stressed during training ☐ ☐ ☐ ☐ 

4 I felt impatient or irritated ☐ ☐ ☐ ☐ 

5 I felt overwhelmed by training demands ☐ ☐ ☐ ☐ 

6 I found it difficult to calm down after training ☐ ☐ ☐ ☐ 

7 I felt under pressure to perform ☐ ☐ ☐ ☐ 

Scoring: 
Scores are summed and multiplied by 2 for comparison with full DASS norms. 

B5. Training Adherence and Menstrual Comfort Questionnaire (Self-Developed) 

Instructions: 
Please answer honestly based on your experience during the training program. 
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A. Training Adherence 

1. How many training sessions did you attend this week? 

☐ All ☐ Missed 1 ☐ Missed 2 or more 

2. Did menstrual symptoms affect your training attendance? 

☐ Yes ☐ No 

B. Menstrual Phase–Based Training Perception 

Scale: 
1 = Strongly disagree 

5 = Strongly agree 

Statement 1 2 3 4 5 

Training matched my physical comfort during my menstrual cycle ☐ ☐ ☐ ☐ ☐ 

I felt psychologically supported by the training plan ☐ ☐ ☐ ☐ ☐ 

I felt more confident during training ☐ ☐ ☐ ☐ ☐ 

Phase-based training reduced stress ☐ ☐ ☐ ☐ ☐ 

C. Open-Ended Questions 

1. What challenges did you face while training during different menstrual phases? 

2. How did phase-based training affect your mood and motivation? 
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1. INTRODUCTION 

Endurance is a fundamental component of physical fitness and plays a vital role in sustaining prolonged 
physical activity, delaying fatigue, and enhancing overall sports performance. It is particularly important for 
physical education students, who are expected to demonstrate high levels of physical efficiency, stamina, and 
work capacity in both academic and practical training environments. Among the various components of fitness, 
endurance serves as the foundation for the development of speed, strength, agility, and coordination. 

Master of Physical Education (M.P.Ed.) and Bachelor of Physical Education (B.P.Ed.) students undergo 
rigorous physical training as part of their curriculum, which includes athletic conditioning, sports skill 
development, and teaching practice. The demanding nature of their academic and practical schedules requires a 
high level of aerobic and anaerobic endurance. However, variations in training methods, individual fitness 
levels, and lifestyle factors often lead to differences in endurance capacity among students. 

In recent years, scientific training methods have gained importance in improving physical fitness components, 
particularly endurance. Structured training approaches such as interval training, circuit training, continuous 
training, and fartlek training have been widely recognized for their effectiveness in enhancing cardiovascular 
efficiency and muscular stamina. The application of these methods in physical education institutions can 
contribute significantly to the physical development and performance of students. 

Acharya Nagarjuna University is one of the prominent institutions offering professional physical education 
programs. Analyzing and implementing effective endurance training methods among M.P.Ed. and B.P.Ed. 
students at this university will provide valuable insight into optimizing training programs and improving student 
performance. 

2. LITERATURE REVIEW 

Previous research highlights the effectiveness of aerobic exercises, interval training, and resistance training in 
improving endurance. Studies by Smith et al. (2019) and Kumar and Singh (2021) indicate that integrating 
various training modalities yields better results compared to single-method approaches. 

3. Methodology 

3.1 Participants 

• 60 students (30 MPED, 30 BPED), age range 20-27, from Acharya Nagarjuna University. 

• Randomly assigned to three groups: Circuit Training, Interval Running, Cross-Training. 

3.2 Intervention 

• Circuit Training: Bodyweight and resistance exercises in a circuit. 

• Interval Running: Sprint and rest intervals, gradually increasing intensity. 

• Cross-Training: Combination of swimming, cycling, running, and aerobic classes. 

Duration: 12 weeks, 4 sessions per week, 60 minutes per session. 

3.3 Data Collection 

• Pre- and post-tests: Cooper 12-Minute Run Test (Cardiovascular Endurance), Push-up Test (Muscular 
Endurance). 

• Qualitative feedback collected via questionnaires. 

4. Results 

4.1 Quantitative Data (Hypothetical) 
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Group Cooper Test (meters) Pre Cooper Test (meters) Post Push-ups Pre Push-ups 

Post 

Circuit 2100 ± 150 2450 ± 130 25 ± 4 34 ± 5 

Interval 
Running 

2200 ± 145 2550 ± 120 24 ± 5 30 ± 6 

Cross-
Training 

2150 ± 160 2500 ± 140 26 ± 3 33 ± 4 

All groups showed statistically significant (p < 0.05) improvements in both tests. 

4.2 Qualitative Data 

• 80% of students reported improved stamina and motivation. 

• Cross-training group highlighted greater enjoyment and reduced monotony. 

5. Discussion 

The findings confirm that structured endurance programs significantly improve both cardiovascular and 
muscular endurance among physical education students. Cross-training, in particular, was appreciated for its 
variety and engagement, potentially leading to better long-term adherence. 

6. CONCLUSION 

Endurance can be effectively enhanced in MPED and BPED students through systematic training programs. A 
multidisciplinary approach—incorporating circuit training, interval running, and cross-training—not only 
improves physical metrics but also boosts motivation and student satisfaction. 

7. Recommendations 

• Integrate varied endurance training modalities in physical education curricula. 

• Emphasize student feedback to maintain engagement. 

• Conduct further longitudinal studies for sustained effect analysis. 
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ABSTRACT 

Anticipation in sport refers to an athlete’s ability to make decisions and act ahead of time (Surkov, 1982). 

Taylor (2016) noted that although expert advantages in utilizing informative cues for anticipation remain stable 

across sports, the specific cues that are most relevant vary depending on the sport type. Zhu (2012) highlighted 

the potential of technology-based assessment methods in overcoming the limitations of traditional measurement 

approaches. The Vienna Test System (VTS), developed by Schuhfried GmbH (Moedling, Austria), is one such 

computerized platform capable of assessing various sport psychology–related constructs. The ZBA 

(Time/Movement Anticipation Test) measures time and movement anticipation ability by displaying a green ball 

moving along a trajectory that suddenly disappears; participants must indicate where the ball hits the target 

line and the exact point along the line where it will pass. 

The present study aimed to identify potential differences in time and movement anticipation of visual stimuli 

movement among female athletes. A total of 45 university-level female athletes (aged 19–24 years; mean ± SD: 

22.73 ± 2.14) from three sports—cricket, football, and hockey (n = 15 each)—were assessed using the ZBA for 

mean deviation time (MDT)-slow and mean deviation time (MDT)-fast. ANOVA results showed no significant 

differences among the groups for MDT-slow (F(2,42) = 2.99, p = .061). However, significant differences were 

observed for MDT-fast (F(2,42) = 6.98, p = .002). Tukey’s HSD post-hoc analysis indicated significant 

differences in time–movement anticipation between the football and hockey groups, as well as between the 

football and cricket groups. 

Key words: movement anticipation, time anticipation, Vienna Test System, movement perception 

INTRODUCTION 

Psychological research has historically relied heavily on subjective self-report instruments, and sport 
psychology has followed a similar methodological pattern. According to Tenenbaum, Eklund, and Kamata 
(2012), introspective and self-reported measures continue to dominate assessment practices within sport 
psychology research. Baumeister, Vohs, and Funder (2007) attributed this preference to the practical advantages 
of self-report tools, such as lower cost, reduced administration time, and ease of implementation when 
compared with objective approaches like behavioral observation or performance-based testing. 

Despite these advantages, exclusive reliance on self-report measures presents notable methodological 
limitations. Subjective assessments are vulnerable to response biases, particularly social desirability bias, where 
individuals modify their responses to present themselves more favorably (Donaldson & Grant-Vallone, 2002). 
Such biases can compromise the accuracy and validity of research findings. Consequently, there is a growing 
need to incorporate alternative, objective assessment methods that can complement self-reported data and 
enhance the robustness of sport psychology research outcomes. 

In this context, Zhu (2012) emphasized the considerable potential of technology-based assessment tools in 
addressing the shortcomings of traditional measurement techniques. He argued that advanced technological 
systems allow for the direct assessment of complex, dynamic, and interactive psychological constructs that were 
previously difficult or impossible to measure objectively. However, Zhu also noted that sport psychology as a 
discipline has yet to fully exploit recent advancements in psychological measurement technologies, highlighting 
the need for systematic methodological progress. 

Efficient movement execution is fundamental to both everyday activities and athletic performance. Effective 
movement depends on the body’s ability to maintain postural control and balance. Without adequate balance, 
routine actions such as lifting objects, climbing stairs, or transitioning between sitting and standing positions 
become challenging. In athletic contexts, especially endurance sports, balance contributes to enhanced 
performance by enabling athletes to maintain stability while running, cycling, or swimming over extended 
periods. Additionally, well-developed balance allows the body to respond effectively to minor environmental 
disturbances, such as uneven surfaces. Understanding different forms of balance and integrating balance-
oriented training into athletic programs is therefore essential for optimal movement efficiency (Harper, 2016). 
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Anticipation plays a critical role in movement execution. Anticipatory timing refers to the preparatory interval 
required by the body to organize and initiate a movement. This process involves the integration of visual input 
and proprioceptive feedback to coordinate bodily actions with environmental demands. Reflex actions, which 
are rapid, involuntary motor responses, require minimal neural processing and are initiated within a very short 
time frame. Because reflexes demand limited cognitive resources, greater neural capacity remains available for 
higher-order processes such as perceptual integration, emotional regulation, imagery, and decision-making 
(Carolien, 2002). In sport, the ability to anticipate movement trajectories and timing is therefore a crucial 
component of skilled performance. 

OBJECTIVES OF THE STUDY 

The primary objective of the present study was to evaluate time–movement anticipation ability among female 
athletes from different sports disciplines using a computerized assessment tool, the Vienna Test System. 

HYPOTHESIS 

It was hypothesized that significant differences would exist in time–movement anticipation ability among 
female athletes participating in different sports. 

MATERIALS AND METHODS 

Materials 

Data were collected using the Vienna Test System (VTS). Testing was conducted in the Sport Psychology 
Laboratory of LNIPE. Prior to the administration of the test, all participants were thoroughly briefed about the 
testing procedures to ensure familiarity and compliance. The participants were assessed on selected 
psychomotor variables, including time–movement anticipation, reaction time, and sensorimotor coordination. 

Time–Movement Anticipation (Temporal Anticipation) 

Time–movement anticipation refers to the ability to mentally project a future event or spatial position and to 
initiate an appropriate response in advance. This construct was assessed using the ZBA (Time/Movement 
Anticipation Test) within the Vienna Test System. In this task, a green ball moves along a predefined trajectory 
and disappears after a brief interval. Participants are required to predict both the moment at which the ball 
would reach a target line and the precise point along that line where it would pass. 

The present study specifically focused on identifying potential differences in time and movement anticipation 
related to visual stimulus motion among female athletes from different sports. The ZBA test demonstrates high 
reliability, with coefficients ranging from r = 0.92 to 0.98. Performance outcomes are expressed in units of 
movement per second. 

RESULTS 

Descriptive statistics (mean and standard deviation) of time/movement anticipation on Vienna Test System for 
various sports group is presented below in Table 1. 

Table 1: Descriptive Statistics of Time/Movement Anticipation Scores of the Female Athletes 

  N Mean (ms) Std. Deviation 

Mean 

Deviation 

Time- slow 

Cricket 15 0.49 0.25 

Football 15 0.69 0.27 

Hockey 15 0.58 0.15 

Total 45 0.59 0.24 

Mean 

Deviation 

Time- Fast 

Cricket 15 0.65 0.39 

Football 15 1.31 0.68 

Hockey 15 0.85 0.34 

Total 45 0.94 0.56 
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Table 1 shows the mean and standard deviation of anticipation scores i.e. mean deviation time- slow and mean 
deviation time- fast among female athletes from all the three sport groups. The graphical representation of the 
score is illustrated in figure1 & 2. 

Figure1. Mean Scores of Mean Deviation Time- slow (ml.sec) 

 

Figure 2. Mean Scores (ml.sec) of Mean Deviation Time- Fast (ml.sec) 

 

 

Table 2 

ANOVA 

 Sum of 

Squares 

df Mean Square F Sig. 

Mean Deviation 

Time- slow 

Between Groups .314 2 .157 2.991 .061 

Within Groups 2.206 42 .053   

Total 2.520 44    

Mean Deviation 

Time- Fast 

Between Groups 3.424 2 1.712 6.984 .002 

Within Groups 10.295 42 .245   

Total 13.719 44    

*0.05 > 3.22 (2, 42 df) 

Table 2 shows the mean of mean deviation time- slow and mean deviation time- fast in table and the results of 
table have been used to prepare the graphics shown in the above table, which can be used to draw conclusions 
about post hoc comparison of means. 
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The f-value of mean deviation time- slow in table 2 is insignificant at 5% level because its p-value (.010) is 
more than .05. Whereas the f-value of mean deviation time- fast is significant because its p-value is less than 
.05. Thus the null hypothesis of no difference among the means of the three sports groups may be rejected at 5% 
level. 

As the f-value was found significant in mean deviation time- fast; hence, the post hoc test was applied to see the 
significant difference between the sports groups. 

Table 3 

Post hoc Comparison of Means Using Tuckey HSD Test 

 (I)Sports (J)Sports Mean Difference (I-J) Sig. 

Mean 
Deviation 

Time- slow 

Cricket Football .20427* .049 

Hockey .09087 .528 

Football Cricket .20427* .049 

Hockey .11340 .373 

Mean 
Deviation 
Time- fast 

Cricket Football .6586* .002 

 Hockey .1986 .52 

Football Cricket .6586* .002 

 Hockey .46000* .038 

Hockey Cricket .1986 .52 

 Football .46000* .038 

In table 3 we can see the difference between cricket and football group on their mean deviation time-slow, it is 
significant at 5% level because the p-value for this mean difference is .049, which is less than .05. 

Similarly, the difference between cricket and football group on their mean deviation time-fast score, it is 
significant at 5% level because the p-value for this mean difference is .002, which is less than .05. As we can 
also see the difference between football and hockey group on their mean deviation time-fast score, it is also 
significant at 5% level because the p-value for this mean difference is .038, which is less than .05. 

Discussion of findings 

Time–movement anticipation represents a fundamental perceptual–motor skill underlying effective learning, 
coordinated movement, and sport-specific performance. Quantitative assessment of such anticipatory abilities 
enables athletes and coaches to identify strengths and limitations, thereby supporting targeted skill development. 
The present study examined time–movement anticipation ability, assessed through the ZBA test of the Vienna 
Test System, among female athletes from cricket, football, and hockey. Anticipatory performance was evaluated 
using two indices: Mean Deviation Time (MDT)-slow and Mean Deviation Time (MDT)-fast. 

The results indicate that anticipatory timing ability varies across sports disciplines. While MDT-slow did not 
reach statistical significance at the conventional level, observable trends suggested sport-specific differences in 
slower movement prediction tasks. In contrast, MDT-fast demonstrated statistically significant differences 
among the groups, indicating that anticipation under high-speed conditions may be more sensitive to sport-
specific perceptual–motor demands. 

Post-hoc comparisons revealed that football players differed significantly from both cricket and hockey players 
in MDT-fast scores. Additionally, differences between cricket and football athletes were evident in both slow 
and fast anticipation measures. These findings suggest that the nature of task demands, movement speed, and 
visual prediction requirements inherent to each sport may differentially shape anticipatory timing skills. Sports 
that require frequent prediction of object trajectory and temporal interception may enhance anticipatory 
accuracy, particularly under fast-moving conditions. 

The findings of the present study are consistent with earlier research highlighting sport-related differences in 
perceptual and reaction-based skills. For example, Dogan (2009) reported significant variations in reaction time 
and visual perception among elite athletes, emphasizing the influence of sport-specific training on perceptual–
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motor efficiency. Similarly, Koçak et al. (2010) demonstrated differences in coincidence–anticipation timing 
and reaction time among youth tennis and table tennis players, further supporting the notion that anticipatory 
skills are shaped by the unique perceptual and temporal demands of each sport. 

Analysis of mean performance scores further indicated that female cricketers exhibited superior anticipatory 
accuracy compared to athletes from football and hockey, as reflected by lower mean deviation times in both 
MDT-slow (0.49 ± 0.25) and MDT-fast (0.65 ± 0.39) conditions. This advantage may be attributed to the sport-
specific requirement in cricket to continuously predict ball trajectory, speed, and bounce over varying temporal 
intervals. Such repeated exposure likely enhances the integration of sensory input with motor planning, 
resulting in more refined anticipatory responses. 

From a neuro-motor perspective, anticipation involves coordinated sensory processing and motor execution 
mediated through complex neural pathways. Efficient anticipation allows athletes to optimize movement 
preparation while minimizing reaction delays. The superior anticipatory performance observed among 
cricketers suggests a more effective coupling of sensory and motor processes, potentially developed through 
prolonged sport-specific training. Overall, the present findings reinforce the importance of considering sport-
specific demands when evaluating and training time–movement anticipation skills in athletes. 
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ABSTRACT:  

The assignment model is a powerful operation research technique that can be used to solve resource allocation 

problems. In the game of cricket, for a team to optimize its performance, the team management must assign a 

batsman to a batting position at which he performs the best. This study applies the assignment model to the 

batsmen-batting position allocation problem to optimize team performance. Data regarding 5 batsmen 

competing for four different middle-order batting positions of a reputed IPL team was collected from 

howstat.com. Appropriate formulas were framed to calculate the impact of a batsman at a particular batting 

position. Similar formulas to calculate impact in other formats of the game (ODI, Test) are also suggested. The 

Hungarian method was used to solve the assignment problem. The study concluded that the assignment model is 

a unique model that can be used to solve the batsmen-batting position allocation problem. The study then 

recommends that team management of cricket teams at various levels should adopt the assignment model in the 

batsmen-batting allocation problem to optimize team performance. 

KEYWORDS: Cricket, Batsmen, Batting Position, Assignment Model, Optimal Solution 

INTRODUCTION:  

Cricket is slowly but surely becoming one of the most popular sports in the world. In fact, In India, the game 
has more fan following than its National game i.e. Hockey. Franchise Cricket Leagues like IPL, Big-Bash 
League have become as popular as some of the best franchise leagues in other sports. 

Cricket is a bat and ball game played between two teams of eleven players where one team bats trying to score 
as many runs as possible, while the other team bowls and fields, trying to dismiss the opposition batsmen one at 
a time and thus limiting the runs scored by the batting team. The game is played in three different formats, 
namely; Test, ODI, and T20. The ODI and T20 formats are also known as limited-overs formats. 

In various parts of the game, strategies play an important role right from team selection, toss decision, batting, 
bowling, or fielding. One main important aspect of the game is team selection and deciding a proper batting 
order. The batting order is an essential part of the team strategy and can affect the outcome of the game. The 
batting order consists of three main parts: The top order (batting positions 1-3), the middle order (batting 
positions 4-7), and the tailenders (batting positions 8-11). Different batsmen have different strengths and 
weaknesses, therefore, a good batting order will put each batsman in the best possible position to succeed. The 
batting capabilities of batsmen in test cricket are judged based on their average (runs scored per dismissal), 
while in T20 and ODIs the batsmen are judged based on their average and strike rate (runs scored per 100 balls). 

The assignment model is an Operation Research tool that can prove useful in solving the batsmen-batting 
position allocation problem. The assignment model is a Linear Programming Model that can be used to assign 
tasks to individuals. The model aims to optimize (either maximize or minimize) the overall allocation of jobs to 
individuals. The model has two constraints: each task can be assigned to only one individual and each 
individual can be assigned only one task. 

In this paper we have no suggestion/ strategy as to how the cricketers should bat rather, we focus on finding the 
optimal batting position for them depending on how they bat using the assignment model. This technique of 
assignment model can be useful to explore alternative batting orders. 

LITERATURE REVIEW: 

Ahmed, Jindal, Deb (Faez Ahmed, 2013) proposed a multi-objective approach using NSGA- II algorithm to 
optimize the overall batting and bowling strategy of a team and find team members in it. 

Norman and Clarke (JM Norman, 2010) used dynamic programming to show that there is a significant increase 
in the expected score if captains allow a variable batting order and base their decision on the state of the game. 

Swartz, Davis, and Pereira (Cricket, 2016) used simulated annealing to find the optimal lineup in T20 cricket. 
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Kabiru, Saidu, Abdul, and Ali (Kabiru, 2017) used the assignment model solved using the Hungarian and 
LINGO methods in staff subject allocation schedule to science, management, and Arts subjects for optimal 
benefits. 

Saloja, Ekpudu, Abioro, and Akinbola (Saloja, 2020) showed how the assignment model can be used in course 
allocation to lecturers for optimal benefits and to increase the quality of education in Nigeria. 

FORMULAE: 

We frame the following formulas to calculate the impact created by a batsman at a particular batting position 
depending upon the format. In all these calculations we consider the average and strike rate of a batsman 
rounded off to the nearest integer. 

In Test Cricket: 

Since in test cricket average of a batsman is given importance, we define impact as; 𝐼𝑚𝑝𝑎𝑐𝑡 = 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 

 

In ODI cricket: 

Since in ODI cricket the average and strike rate of a batsman are of equal importance we define impact as; 𝐼𝑚𝑝𝑎𝑐𝑡 = ( )/2 + ((𝑠𝑡𝑟𝑖𝑘𝑒 𝑟𝑎𝑡𝑒 − 80))/2 

The value 80 is subtracted from the strike rate, since a strike rate of 80 is considered as a minimum requirement 
in ODI cricket. 

In T20 cricket: 

Since in T20 Cricket, the strike rate of a batsman is given more importance than his average we define impact 
as; 𝐼𝑚𝑝𝑎𝑐𝑡 = ( )/3 + (2 ∗ (𝑠𝑡𝑟𝑖𝑘𝑒 𝑟𝑎𝑡𝑒 − 110))/3 

The value 110 is subtracted from the strike rate since a strike rate of 110 is considered a minimum requirement 
in T20 cricket. 

The values 80 and 110 are dummy values which are used only to reduce the length of the calculations and 
overall have no impact on the allocation process, i.e. use of any other value will lead to same allocation output. 

MODEL BUILDING: 

The assignment model is a branch of Linear Programming that effectively assigns n persons to m jobs where; 

n = Number of persons (batsmen) to take the task m= Number of tasks to perform (batting positions) 

i = row number representing batting position 

j = column number representing batsman  

Cij= Impact of batsman i at batting position j 

Xij= 1 if position j is assigned to batsman i, 0 otherwise  

Z= Objective function (Maximize) 

The problem can be formulated in the following canonical form 𝑗=𝑛 𝑖=𝑚 𝑍 = ∑ ∑ 𝐶𝑖𝑗 𝑋𝑖𝑗 𝑗=1 𝑖=1 

Such that ∑𝑗=𝑛 𝑋𝑖𝑗 = 1 , j=1, 2, 3 ,….n (Each batsman gets a batting position) 

∑𝑖=𝑚 𝑋𝑖𝑗 = 1, i=1, 2, 3, ….m (Each batting position is allocated to a batsman) Xij = 0 or 1 
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TECHNIQUES FOR SOLVING ASSIGNMENT MODEL 

The Hungarian method is one of the most widely used methods for solving the assignment model. The 
Hungarian method can be used to solve the assignment problem by following the below steps. The steps are 
divided into two phases. 

Phase 1: Row and Column reductions 

Step 1: Check if the assignment problem is balanced i.e. it has an equal number of rows and columns. If not 
balanced, balance it by adding a dummy row or dummy column. Each value in a dummy row or dummy column 
must be assigned value zero. 

Step 2: Convert the problem to the minimization type if it is of maximization type by subtracting all the entries 
in the matrix from the highest value in the matrix. If it is already of minimization type move to step 3. 

Step 3: Subtract the minimum value of each row from the entries of that row. 

Step 4: Subtract the minimum value of each column from the entries of that column. 

Phase 2: Optimization of the problem 

Step 1: Draw a minimum number of lines to cover all the zeros of the matrix. This can be done in the following 
ways. 

(a) Row Scanning: 

Starting from the first row, if there is exactly one zero in that row, mark a square around that zero and draw a 
vertical line passing through that zero. Otherwise, skip that row. If all zeros are not covered then move to 
column scanning. 

(b) Column Scanning: 

Starting from the first column, if there is exactly one zero in that column, mark a square around that zero and 
draw a horizontal line passing through that zero. Otherwise, skip that column. If all zeros are not covered then 
move to diagonal scanning. 

(c) Diagonal Scanning: 

Select the diagonally opposite zeros with each other, mark a square, and cover it with vertical lines. 

Step 2: Check whether the number of square marked zeros is equal to the number of rows (columns) of the 
matrix. If yes go to step 5, otherwise go to step 3. 

Step 3: Identify the minimum value of the undeleted (uncovered) cell values and follow the following 
procedure 

(a) Add the minimum undeleted cell value at the intersection points of the present matrix. (Intersection of 
Lines) 

(b) Subtract the minimum undeleted cell values from all the undeleted cell values. All other entries remain the 
same. 

Step 4: Go to step 1 and repeat the procedure until the number of square-marked zeros becomes equal to the 
number of rows (columns). 

Step 5: Treat the square marked cell values in the given original problem as Optimum Basic Feasible Solution. 

Any person or job associated with a dummy row or dummy column is in reality unassigned. 

METHODOLOGY:  

To demonstrate our study we chose five batsmen of IPL franchise Lucknow Super Giants who were competing 
for four batting positions (3-4-5-6). The batsmen were Manish Pandey, Deepak Hooda, Krunal Pandya, 
Nicholas Pooran, and Marcus Stoinis. Each of these five batsmen has batted at the batting positions 3-4-5-6 for 
at least 7 innings in their entire IPL career. Data regarding their average and strike rates at each of these batting 
positions were collected from howstat.com. Since IPL is played in the T20 format, the impact of each of these 
batsmen at the above batting positions was calculated using the T20 cricket formula. The impact values were 
then entered into a matrix and the Hungarian method was used to find a solution that gives maximum impact. 
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DATA PRESENTATION AND ANALYSIS: 

BATSMEN/BATTING 
POSITION 

3 4 5 6 

M Stoinis 30 36 32 27 
D Hooda 38 41 27 28 
M Pandey 40 44 36 38 
N Pooran 25 20 26 24 
K Pandya 46 40 37 33 

Table 1: Batting Averages (rounded to nearest integer) of the 5 batsmen at four different batting positions in 

IPL 

BATSMEN/BATTING 
POSITION 

3 4 5 6 

M Stoinis 132 144 143 138 
D Hooda 136 138 137 140 

M Pandey 138 144 134 139 
N Pooran 143 138 146 150 
K Pandya 136 137 135 142 

Table 2: Batting Strike-Rates (rounded to nearest integer) of the 5 batsmen at four different batting positions in 

IPL 

BATSMEN/BATTING 
POSITION 

3 4 5 6 

M Stoinis 25 35 34 28 
D Hooda 30 33 26 29 
M Pandey 32 37 28 30 
N Pooran 29 26 33 34 

K Pandya 34 31 29 32 

Table 3: Batsman’s impact (rounded to nearest integer)on a particular batting position 

The above table shows the impact of 5 batsmen of Lucknow Super Giants at 4 different batting positions (3-4-5-
6) in IPL. The impacts were calculated using data from Table 1 and Table 2 and using the above-stated impact 
formula for the T20 format. We proceed with the Hungarian method on this matrix. 

Since the problem is not balanced i.e., it has an unequal number of rows and columns, we add a dummy column 
to balance it. 

BATSMEN/ 
BATTING 
POSITION 

3 4 5 6 DUMMY 
POSITION 7 

M Stoinis 25 35 34 28 0 
D Hooda 30 33 26 29 0 
M Pandey 32 37 28 30 0 

N Pooran 29 26 33 34 0 
K Pandya 34 31 29 32 0 

Table 4: The balanced Assignment Problem 

Next, we convert the maximization problem to the minimization problem by selecting the highest value in the 
above table i.e. 37, and subtracting every entry from it. 

BATSMEN/ 
BATTING 
POSITION 

3 4 5 6 DUMMY 
POSITION 7 

M Stoinis 12 2 3 9 37 
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D Hooda 7 4 11 8 37 
M Pandey 5 0 9 7 37 
N Pooran 8 11 4 3 37 
K Pandya 3 6 8 5 37 

Table 5: The modified assignment problem 

We then move to Row reduction in which we select the smallest entry in every row and subtract every entry of 
that row from it 

BATSMEN/ 
BATTING 
POSITION 

3 4 5 6 DUMMY 
POSITION 7 

M Stoinis 10 0 1 7 35 
D Hooda 3 0 7 4 33 
M Pandey 5 0 9 7 37 

N Pooran 5 8 1 0 34 
K Pandya 0 3 5 2 34 

Table 6: Row reduction table 

We then move to column reduction in which we select the smallest entry in every column and subtract every 
entry of that column from it 

BATSMEN/ 
BATTING 
POSITION 

3 4 5 6 DUMMY 
POSITION 7 

M Stoinis 10 0 0 7 2 
D Hooda 3 0 6 4 0 
M Pandey 5 0 8 7 4 
N Pooran 5 8 0 0 1 
K Pandya 0 3 4 2 1 

Table 7: Column reduction table 

We then proceed with row, column, and diagonal scanning to cover all the zeros using the minimum possible 
lines. The zeros for batting position 3 and 4 were covered using row scanning, the zero for batting position 6 
was covered using column scanning, while the zeros for batting position 5 and 7 were covered using diagonal 
scanning. 

BATSMEN/ 
BATTING 
POSITION 

3 4 5 6 DUMMY 
POSITION 7 

M Stoinis 10  0  0 7 2  
D Hooda 3   0  6 4 0  
M Pandey 5   0  8 7 4  

N Pooran 5   8  0 0 1   
         

K Pandya 0   3  4 2 1  

Table 8: Table after row, column, and diagonal scanning 

Since the number of square-marked zeros is equal to the number of rows (columns) the assignment is optimal. 
Allocation will be made for each cell with a circled zero. 

RESULT AND DISCUSSION:  

The results of the Hungarian method suggest that Krunal Pandya must be allocated batting position 3. At batting 
position 4, Manish Pandey should bat. Batting position 5 must be allocated to Marcus Stoinis while Nicholas 
Pooran should bat at number 6. Since position 7 is dummy, and is assigned to Deepak Hooda, he does not find a 



International Journal of Advance and Innovative Research   
 Volume 13, Issue 1: January - March 2026 
 

136 

ISSN 2394 - 7780 

place in this optimal batting order. This allocation of batsmen gives a maximum impact value of 
34+37+34+34=139. 

CONCLUSION AND SCOPE:  

Indeed, we see that the Assignment Model is a powerful tool to solve the batsmen-batting position allocation 
problem. Team management of various cricket teams should employ this method to choose the most appropriate 
batting order to enhance team performance and thereby increase their chances of winning. The results of this 
study show us that Operation Research tools like Assignment Models can be used to solve allocation or 
assignment problems even in Cricket. 
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INTRODUCTION: 

Yoga is not merely a physical practice but a comprehensive system of ethical living and value-based discipline 
that aims at the harmonious development of body, mind, and spirit. Originating in ancient India, the philosophy 
of yoga is deeply rooted in moral principles that guide individuals toward self-realization and social harmony. 
The classical text Yoga Sutras of Patanjali outlines yoga as an eightfold path (Ashtanga Yoga), where ethical 
values form the foundation of spiritual progress. 

At the core of yoga’s ethical framework are the principles of Yama (moral restraints) and Niyama (personal 
observances). These principles serve as universal guidelines for behavior, promoting values such as non-
violence (Ahimsa), truthfulness (Satya), non-stealing (Asteya), self-discipline (Tapas), and contentment 
(Santosha). They are not confined to any particular religion or culture but are applicable to all individuals 
seeking a balanced and meaningful life. 

In the modern world, characterized by stress, competition, and moral dilemmas, the ethical dimensions of yoga 
have gained renewed relevance. Yoga encourages individuals to cultivate inner awareness, emotional stability, 
and compassion, thereby contributing to personal well-being and societal welfare. It emphasizes self-regulation, 
mindfulness, and responsibility in one’s actions, which are essential for building ethical character and value-
based living. 

Furthermore, yoga promotes the idea of unity—between the individual and society, and between humanity and 
nature. This holistic perspective fosters values such as respect, empathy, and environmental consciousness. As a 
result, yoga is increasingly being integrated into education, healthcare, and professional settings as a tool for 
value education and ethical development. 

Thus, the ethical and value-based dimensions of yoga provide a timeless framework for leading a disciplined, 
purposeful, and harmonious life, making it highly relevant in addressing the challenges of the 21st century. 

REVIEW OF LITERATURE: 

The ethical and value-based dimensions of yoga have been widely discussed in classical texts as well as 
contemporary research studies. The foundational source of yogic ethics is the Yoga Sutras of Patanjali, which 
presents yoga as a holistic discipline grounded in moral principles. Scholars emphasize that ethical practices are 
not secondary but form the very basis for achieving mental clarity and spiritual growth. According to 
philosophical interpretations, ethical attitudes such as compassion, friendliness, and equanimity are essential for 
purifying the mind and attaining concentration in yoga practice. 

A number of modern studies have focused on the significance of Yama and Niyama as the core ethical 
framework of yoga. Research indicates that these principles—such as Ahimsa (non-violence), Satya 
(truthfulness), and Aparigraha (non-possessiveness)—play a crucial role in shaping an individual’s behavior, 
mental health, and social relationships. For instance, a recent study highlights that Yamas and Niyamas 
contribute to holistic well-being by promoting discipline, self-awareness, and emotional balance. These ethical 
guidelines are seen as practical tools for cultivating a balanced lifestyle and fostering both personal and societal 
harmony. 

Further scholarly analysis suggests that the ethical foundation of yoga remains highly relevant in contemporary 
society. Researchers argue that in an age marked by stress and moral ambiguity, the principles of Yama and 
Niyama provide a universal code of conduct that transcends cultural and religious boundaries. They help 
individuals develop honesty, empathy, and a sense of purpose, thereby contributing to both individual liberation 
and collective welfare. 

In addition, literature on yoga ethics in education emphasizes the role of value-based teachings in modern 
learning environments. Studies point out that integrating ethical principles of yoga into education helps in 
character building, emotional regulation, and the creation of a safe and inclusive environment. Such research 
combines classical yogic texts with contemporary ethical theories to highlight the relevance of yoga in value 
education and professional ethics. 
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Scholars have also explored specific ethical concepts such as Ahimsa, identifying it as a universal and 
unconditional principle central to yogic philosophy. Analytical studies of classical commentaries reveal that 
Ahimsa extends beyond physical non-violence to include thoughts and intentions, thereby promoting universal 
compassion and harmony. Similarly, ethical discussions on Satya and other Yamas highlight their role in 
overcoming ignorance, self-deception, and social injustice. 

Overall, the review of literature demonstrates that yoga is deeply rooted in ethical and value-based principles. 
Both classical and modern studies consistently affirm that the practice of yoga is not limited to physical 
exercises but is a comprehensive system of moral discipline aimed at achieving personal transformation and 
social well-being. 

METHODOLOGY: 

The present study adopts a qualitative and descriptive research methodology to examine the ethical and value-
based dimensions of yoga. The focus is on understanding philosophical concepts, ethical principles, and their 
relevance in contemporary society through systematic analysis of existing literature and theoretical frameworks. 

This methodology helps in providing a systematic and comprehensive understanding of yoga as a value-based 
discipline. It allows for the integration of classical wisdom with modern ethical discourse, making the study 
relevant for education, research, and practical application. 

The study focuses on the ethical and value-based aspects of yoga, particularly the principles of Yama and 
Niyama and their application in personal, social, and educational contexts. It does not cover detailed 
physiological or medical aspects of yoga practices.  The collected data is analysed using a thematic analysis 
method. Ethical concepts are grouped into categories and interpreted in the context of modern life. Comparative 
analysis is also applied to understand the relationship between traditional yogic values and contemporary ethical 
challenges. 

The research is based on secondary data sources, which include classical yogic texts, books, research articles, 
and scholarly publications. Key references include ancient scriptures such as the Yoga Sutras of Patanjali, as 
well as contemporary studies on yoga, ethics, and value education. Journals, conference papers, and online 
academic databases are also used to gather relevant information. 

Thus, the chosen methodology ensures a structured and in-depth exploration of the ethical dimensions of yoga, 
highlighting its enduring importance in shaping human values and behaviour. 

DATA ANALYSIS AND INTERPRETATION: 

The data collected from classical texts, scholarly articles, and contemporary research on yoga has been 
systematically analysed using a thematic approach. The analysis focuses on identifying key ethical principles 
and interpreting their relevance in personal, social, and educational contexts. 

1. Thematic Analysis of Ethical Principles.  The primary themes emerging from the literature are cantered on 
the ethical foundations of yoga, particularly the concepts of Yama and Niyama as described in the Yoga Sutras 
of Patanjali. 

• Yama includes universal moral values such as Ahimsa (non-violence), Satya (truthfulness), Asteya (non-
stealing), Brahmacharya (self-control), and Aparigraha (non-possessiveness). 

• Niyama emphasizes personal discipline, including Saucha (cleanliness), Santosha (contentment), Tapas 
(self-discipline), Svadhyaya (self-study), and Ishvara Pranidhana (devotion). 

The analysis reveals that these principles act as a code of ethical conduct, guiding both individual behavior and 
social interactions. 

2. Interpretation of Ethical Valuesin Personal Life.  The findings indicate that practicing yogic ethics leads 
to self-regulation, emotional stability, and inner peace. Values such as non-violence and truthfulness help 
individuals reduce stress, control negative emotions, and develop a balanced personality. The concept of self-
discipline (Tapas) promotes goal-oriented behavior and resilience. 

3. Social and Moral Implications From a social perspective, yoga fosters values like compassion, empathy, 
honesty, and respect for others. The principle of Ahimsa extends beyond physical actions to thoughts and 
intentions, encouraging harmonious relationships and peaceful coexistence. The analysis suggests that adopting 
these values can reduce conflicts and promote social unity. 
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4. Educational Significance. The interpretation of data highlights the importance of integrating yogic values 
into education systems. Ethical teachings of yoga contribute to character building, moral development, and 
value-based education. Students exposed to these principles are more likely to develop discipline, responsibility, 
and ethical awareness. 

5. Relevance in Contemporary Society. The analysis shows that the ethical dimensions of yoga are highly 
relevant in addressing modern challenges such as stress, materialism, and moral decline. Principles like 
Aparigraha (non-possessiveness) encourage a sustainable lifestyle, while Santosha (contentment) promotes 
mental well-being in a competitive world. 

6. Comparative Interpretation (Traditional vs Modern Context) 

A comparison between traditional yogic teachings and modern ethical needs reveals a strong alignment. While 
ancient texts emphasize spiritual liberation, contemporary interpretations highlight mental health, social 
harmony, and ethical living. This demonstrates that yogic values are timeless and adaptable. 

7. Over all Interpretation. The overall analysis confirms that yoga is not limited to physical practices but is 
fundamentally an ethical and value-based system of life. The integration of these principles into daily living 
enhances both individual well-being and societal development. 

In conclusion, the data analysis and interpretation clearly establish that the ethical framework of yoga provides 
practical solutions for modern life, making it an essential tool for fostering moral values, personal growth, and 
social harmony. 

SUMMARY OF FINDINGS: 

The study on the ethical and value-based dimensions of Yoga reveals that Yoga is not merely a system of 
physical exercises but a comprehensive way of life grounded in moral discipline, self-awareness, and social 
responsibility. The findings highlight the following key aspects: 

1. Central Role of Ethical Principles (Yamas and Niyamas) 

The foundational ethical framework of Yoga, particularly the Yamas (non-violence, truthfulness, non-stealing, 
celibacy, and non-possessiveness) and Niyamas (purity, contentment, discipline, self-study, and surrender), 
plays a vital role in shaping individual character and behavior. These principles promote moral integrity and 
guide individuals toward a balanced and harmonious life. 

2. Promotion of Holistic Development Yoga fosters physical, mental, emotional, and spiritual well-being. The 
integration of ethical values ensures that personal development is not limited to the body but extends to the 
mind and soul, encouraging self-discipline, inner peace, and emotional stability. 

3. Enhancement of Social Harmony The ethical teachings of Yoga encourage compassion, empathy, and 
respect for others. Values such as Ahimsa (non-violence) and Satya (truth) contribute to peaceful interpersonal 
relationships and social cohesion, making Yoga relevant in promoting a harmonious society. 

4. Development of Self-Regulation and Mindfulness Yoga practices cultivate awareness and self-control. 
Ethical observances help individuals regulate their thoughts, emotions, and actions, reducing stress, anxiety, and 
negative behaviours while enhancing mindfulness and clarity. 

5. Relevance in Modern Life In the contemporary context marked by stress, materialism, and ethical 
dilemmas, Yoga provides a value-based framework for living. It helps individuals cope with modern challenges 
by encouraging simplicity, ethical decision-making, and a sense of purpose. 

6. Educational and Character-Building Implications The integration of Yoga’s ethical values in education 
contributes significantly to character formation. It instils discipline, responsibility, and moral reasoning among 
students, making it an effective tool for value-based education. 

7. Spiritual Growth and Inner Transformation Yoga promotes self-realization and spiritual awareness. 
Ethical practices serve as a pathway to higher consciousness, enabling individuals to transcend ego and develop 
a deeper connection with themselves and the universe. 

Overall, the study concludes that the ethical and value-based dimensions of Yoga are essential for individual 
transformation and societal well-being. By integrating ethical principles into daily life, Yoga serves as a 
powerful tool for cultivating a balanced, meaningful, and value-oriented existence. 
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CONCLUSION: 

Yoga, as a holistic discipline, extends far beyond physical postures and breathing techniques, encompassing a 
profound ethical and value-based framework that guides human life. The study concludes that the ethical 
foundations of Yoga, particularly the principles of Yamas and Niyamas, serve as essential tools for cultivating 
moral character, self-discipline, and inner harmony. 

The integration of ethical values such as non-violence, truthfulness, contentment, and self-awareness fosters not 
only individual well-being but also promotes social responsibility and peaceful coexistence. Yoga encourages 
individuals to align their thoughts, words, and actions with universal values, thereby contributing to a more just 
and compassionate society. 

In the modern context, where individuals face increasing stress, ethical dilemmas, and material pressures, the 
value-based approach of Yoga offers a practical and sustainable path toward mental clarity, emotional stability, 
and purposeful living. It provides a framework for making ethical decisions and maintaining balance in personal 
and professional life. 

Furthermore, the inclusion of Yoga’s ethical dimensions in educational systems can play a transformative role 
in character building and value education, especially among youth. It nurtures responsible citizenship, empathy, 
and integrity, which are essential for societal progress. 

In conclusion, the ethical and value-based dimensions of Yoga are indispensable for achieving holistic 
development and inner transformation. By embracing these principles, individuals can lead a balanced, 
meaningful, and ethically grounded life, ultimately contributing to the well-being of humanity as a whole. 
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ABSTRACT 

The study was to investigate the kettle bell and battle rope exercises on explosive power and playing abilities 

among female kabaddi players. Total N=36 (Thirty six) college level female kabaddi players recruited 

randomly from various college of Tirupati district, Andhra Pradesh, and their age period ranged from 18  years 

to 25 years as per subject’s school records and, who at least participated school level kabaddi games 

competitions. The chosen kabaddi players was randomly recruited into three groups each group n=12 kabaddi 

players i.e. empirical groups I kabaddi players underwent kettle bell training (KBTG = 12), empirical group II 

kabaddi players underwent battle rope exercises (BRTG = 12), and control group  kabaddi players (CTKG = 

12) . CTKG kabaddi players were practiced only their respective specialization game. The training period was 

fixed for 12- week’s duration and three sessions in a week.  The measurement of explosive power and kabaddi 

playing abilities scores was collected through medicine ball throw test (meters) and judges rating test (points) 

before and after the completion of specific training period. The collected score’s were analyzed through 

ANCOVA and level of significant was restricted at 0.05 levels. The study found that kettle bell and battle rope 

exercises training protocol had positive significant impact in gain of explosive power performance and kabaddi 

playing abilities scores of KBTG and BRTG group’s kabaddi players comparative to control group players. 

Keywords: – Kettle bell, battle rope, explosive power, kabaddi and playing abilities 

INTRODUCTION: 

Strength is the ability of the muscles to overcome resistance it is an essential element of physical fitness. 
Strength is of two types; one is dynamic strength and second is static strength. Strength can also be defined as 
the amount of force in muscles or muscle group can exert the strength of the body can be measured in pounds 
are dynes. Different types of activities required different types of strength. 

Explosive strength is a combination of strength and speed. It is the ability to overcome resistance with high 
speed. For developing explosive strength, intensity is sub maximum and repetitions are performed as fast as 
possible. Kettle bell training using a weighted ball with a handle (kettle bell) for swings, presses and lifts. Battle 
rope exercises are a type of workout where athletes use a heavy rope anchored to a point, and move it in various 
ways to build strength, endurance and cardio fitness. 

Statement of the Research Problem: 

To analyze the “Effect of Kettle bell and battle rope exercises on explosive power and playing abilities among 
kabaddi players”. 

Objectives of this research study 

1. The primary objective of this research study is to evaluate the 12-weeks influence of Kettle bell and battle 
rope exercises on explosive power and playing abilities among female kabaddi players. 

2. The secondary objective of this research are 

➢ To compare the selected training methods between kettle bell and battle rope exercises on 
explosive power and playing abilities among female kabaddi players. 

➢ To judge the best suitable training program among selected two treatments for enhancement of 
explosive power and playing abilities among female kabaddi players. 

Research Hypothesis: 

➢ There will be a significant improvement in score of explosive power performance of empirical group’s 
kabaddi players after the twelve weeks impact of kettle bell and battle rope when compared with control 
group kabaddi players. 
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➢ There will be a significant reduction in score of kabaddi playing abilities of empirical group’s kabaddi 
players after the twelve weeks impact of kettle bell and battle rope exercises when compared with control 
group kabaddi players. 

➢ The kettle bell and battle rope exercises will be equally effective for achieving improvement in explosive 
power and playing abilities scores of treatment groups. 

METHODOLOGY: 

The study was to analysis the impact of twelve weeks kettle bell and battle rope exercises on explosive power 
and playing abilities among female kabaddi players. Total N=36 (Thirty six) college level female kabaddi 
players recruited randomly from various college of Tirupati district, Andhra Pradesh, and their age period 
ranged from 18  years to 25 years as per subject’s school records and, who at least participated school level 
kabaddi games competitions. The chosen kabaddi players was randomly recruited into three groups each group 
n=12 kabaddi players i.e. empirical groups I kabaddi players underwent kettle bell training (KBTG = 12), 
empirical group II kabaddi players underwent battle rope exercises (BRTG = 12), and control group kabaddi 
players (CTKG = 12). CTKG kabaddi players were practiced only their respective specialization game. The 
training period was fixed for 12- week’s duration and three sessions in a week.  The measurement of explosive 
power and kabaddi playing abilities scores was collected through medicine ball throw test (meters) and judges 
rating test (points) before and after the completion of specific training period. The collected scores were 
analyzed through ANCOVA and level of significant was restricted at 0.05 levels. 

Table – Ι Analysis Of Covariance On Explosive Power – Medicine Ball Throw Test (Meters) Of Kettle Bell And 

Battle Rope Exercises And Control Group 

Groups KBTG BRTG CTKG SOV 

Sum of 

squares df 

Mean 

Square F' Ratio 

Pretest 

mean 5.596 5.406 5.696 B 0.521 
2 

0.260 
1.001NS SD 0.55 0.326 0.664 W 8.586 33 0.261 

Posttest 

mean 7.072 6.620 5.587 B 13.904 
2 

6.952 

32.890* SD 0.371 0.350 0.641 W 6.975 33 0.211 
Adjusted 

mean 7.056 6.708 5.516 
B 15.331 2 7.666 

56.289* W 4.358 32 0.136 
Mean 

difference +1.476 +1.214 -0.109 - - - - - 

Note: Table F-ratio value at 0.05 level of confidence for 2 and 33 (df) = 2.23, 2 and 32(df) 2.23.*Significant & 

NS: Not significant. 

KBTG:  Kettle bell training group. 

BRTG:  battle rope exercises group. 

CTKG: Control group kabaddi players 

The above table-I shows that there is a significant difference on explosive power – medicine ball throw test 
(meters) among the three groups such kettle bell training group (KBTG), battle rope exercises group (BRTG) 
and Control group kabaddi players (CTKG). Since the ‘F’ value required being significant at 0.05 level for 2, 33 
d/f and 2,32 is 2.23, but the computation values of explosive power – medicine ball throw test (meters) post and 
adjusted posttest ‘F’ values are 32.890 and 32.890  respectively. Which are greater than the tabulated value, it 
shows that training is effective for positive changes in explosive power – medicine ball throw test (meters) 
performance.  Since the obtained ‘F’ ratio is found significant. 

 

Table: II The Explosive Power – Medicine Ball Throw Test (Meters) Results Of Scheffe’s Method Test Mean 

Differences Between Kettle Bell And Battle Rope Exercises And Control Group For Kabaddi Players 

KBTG BRTG CTKG MD CI 

7.056 6.708 - 0.348*  

 7.056 - 5.516 1.540* 
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- 6.708 5.516 1.192* 0.330 

Note:  * Significant & NS: No significant 

KBTG:  Kettle bell training group. 

BRTG:  battle rope exercises group. 

CTKG: Control group kabaddi players 

In above table II  presented the adjusted final mean variations between the Kettle bell training group (KBTG) 
and battle rope exercises group (BRTG), Kettle bell training group (KBTG) and control group kabaddi players 
(CTKG) & battle rope exercises group (BRTG) and control group kabaddi players (CTGK) were 0.348, 1.540 
and 1.192. These computation adjusted final mean variations values are larger than calculated formula CI value 
0.330. Hence investigator recorded significant variations resulted between training groups and control groups 
after completion of empirical period. 

The prior, final and adjusted post scores results mean of the KBTG, BRTG AND CTKG kabaddi player groups 
for explosive power – medicine ball throw test (meters) clearly represented in bar diagram figure: 1. 

Figure: 1 The Explosive Power – Medicine Ball Throw Test (Meters) Pre Post And Adjusted Post Test Mean 

Numbers Of Kbtg, Brtg And Ctkg Groups For Female Kabaddi Players Presented In Bar Graph 

 

KBTG:  Kettle bell training group. 

BRTG:  battle rope exercises group. 

CTKG: Control group kabaddi players 

Table – III Analysis of Covariance on Kabaddi Playing Abilities - Judges Rating Test (Points) Of Kettle Bell 

And Battle Rope Exercises And Control Group 

Groups KBTG BRTG CTKG SOV 

Sum of 

squares df 

Mean 

Square F' Ratio 

Pretest 

mean 3.808 3.981 4.105 B 0.533 
2 

0.267 

0.839NS SD 0.381 0.604 0.666 W 10.516 33 0.319 

Posttest 

mean 6.326 5.936 3.485 B 56.951 
2 

28.476 

52.022* SD 0.748 0.838 0.614 W 18.06 33 0.547 

Adjusted 

mean 6.479 5.921 3.349 
B 64.253 2 32.127 

125.741* W 8.176 32 0.255 

Mean 

difference +2.818 +1.955 -0.620 - - - - - 

Note: Table F-ratio value at 0.05 level of confidence for 2 and 33 (df) = 2.23, 2 and 32(df) 2.23.*Significant & 
NS: Not significant. 

KBTG:  Kettle bell training group. 

BRTG:  battle rope exercises group. 
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CTKG: Control group kabaddi players. 

The above table-III shows that there is a significant difference on kabaddi playing abilities - judges rating test 
(points) among the three groups such kettle bell training group (KBTG), battle rope exercises group (BRTG) 
and Control group kabaddi players (CTKG). Since the ‘F’ value required being significant at 0.05 level for 2, 33 
d/f and 2,32 is 2.23, but the computation values of kabaddi playing abilities - judges rating test (points) post and 
adjusted posttest ‘F’ values are 52.022 and 125.741  respectively. Which are greater than the tabulated value, it 
shows that training is effective for positive changes in kabaddi playing abilities - judges rating test (points) 
performance.  Since the obtained ‘F’ ratio is found significant. 

Table: IV The Kabaddi Playing Abilities - Judges Rating Test (Points) Results Of Scheffe’s Method Test Mean 

Differences Between Kettle Bell And Battle Rope Exercises And Control Group For Kabaddi Players 

KBTG BRTG CTKG MD CI 

6.479 5.921 - 0.558*  

0.453 
 

6.479 - 3.349 3.130* 
- 5.921 3.349 2.572* 

Note:  * Significant & NS: No significant 

KBTG:  Kettle bell training group. 

BRTG:  battle rope exercises group. 

CTKG: Control group kabaddi players. 

In above table IV  presented the adjusted final mean variations between the Kettle bell training group (KBTG) 
and battle rope exercises group (BRTG), Kettle bell training group (KBTG) and control group kabaddi players 
(CTKG) & battle rope exercises group (BRTG) and control group kabaddi players (CTGK) were 0.558, 3.130  
and 2.572. These computation adjusted final mean variations values are larger than calculated formula CI value 
0.453. Hence investigator recorded significant variations resulted between training groups and control groups 
after completion of empirical period. 

The prior, final and adjusted post scores results mean of the KBTG, BRTG AND CTKG kabaddi player groups 
for kabaddi playing abilities - judges rating test (points) performance clearly represented in bar diagram figure: 
2. 

Figure: 2 The Kabaddi Playing Ability Pre Post And Adjusted Post Test Mean Numbers Of Kbtg, Brtg And Ctkg 

Groups For Female Kabaddi Players Presented In Bar Graph 

 

KBTG:  Kettle bell training group. 

BRTG:  battle rope exercises group. 

CTKG: Control group kabaddi players 

Discussion on Hypothesis: 

• There will be a significant improvement in score of explosive power performance of empirical 
group’s kabaddi players after the twelve weeks impact of kettle bell and battle rope when compared 
with control group kabaddi players. The statistical analysis proved that kettle bell and battle rope 
program significantly improved the explosive power performance of kabbadi players. Hence 
research first hypothesis accepted. 
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• There will be a significant reduction in score of kabaddi playing abilities of empirical group’s 
kabaddi players after the twelve weeks impact of kettle bell and battle rope exercises when 
compared with control group kabaddi players. The statistical analysis proved that kettle bell and 
battle rope program significantly improved the kabaddi playing abilities performance of kabbadi 
players. Hence research second hypothesis accepted. 

• The kettle bell and battle rope exercises will be equally effective for achieving improvement in 
explosive power and playing abilities scores of treatment groups. The statistical analysis proved 
that kettle bell and battle rope exercises are not equally effective. Hence research third hypothesis 
rejected. 

Discussion and Findings: 

The impact of kettle bell and battle rope exercises are constructive for achieving improvement in explosive 
power and kabaddi playing abilities variables of kabaddi players comparative with control group kabaddi 
players. The studies connected with explosive power and kabaddi playing abilities variables were Manal Azab 
(2019) shows that battle ropes training to 10 weeks resulted in an increase in power and leaping ability for 
female college students. Arul  and Senthil  (2025) experiment shows that battle rope with cricket skill training 
can be considered a valuable addition to cricket conditioning programs to improve overall physical fitness and 
skill performance. Tharmadurai and Barathiraj (2023) study showed that there was a significant improvement 
on elastic power and explosive power in terms of vertical distance due to twelve weeks of kettle bell training. 
Somasundaramoorthy. S (2019) inferred that 8 weeks kettlebell training treatment produced identical changes 
over arm explosive power and muscular strength endurance of college girls. Mattapalli, Vijay and Velijala 
(2021) results revealed that playing ability among Kabaddi players of TSWREIS improved due to six weeks 
complex training. Narendra R Nikam (2024) study showed that training program develops their players 
achieving success at elite level of competitions to the best possible performance in field Kabaddi. 

CONCLUSIONS: 

Tester determined that impact of kettle bell and battle rope program are effective for improving explosive power 
and kabaddi playing abilities scores comparative with control group kabaddi players. Finally, kettle bell training 
program resulted more benefit than battle rope program for enhancing explosive power and kabaddi playing 
abilities scores. 
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ABSTRACT 

Background: the main aim of this research is to evaluate the influence of resistance and water-based resistance 

training on selected kinanthropometric variables in basketball players. Method: Therefore the purpose of the 

study is to investigate the Resistance and Aqua resistance training on arm span and hand span among men 

basketball players. The selected subjects (N=45) would be classified into three equal groups of fifteen each 

(n=15) at random, Age ranged between 15 to 17 years. Group-I undergo Resistance training, Group-II Aqua 

resistance training, and Group III act as control group. Timeline: The resistance and aqua resistance training 

consisted of 50 min/day, 3 days in a week till twelve weeks from the Hyderabad, Telangana, India. 

kinanthropometric variables completed of the both groups at zero time and after twelve weeks of aqua 

resistance and resistance training intervention group. Results: The results on kinanthropometric variables of 

arm span and hand length of men basketball players produced significant changes. Conclusion: The advantage 

of aqua resistance training group had shown significant improvement compared in all the other groups the 

selected kinanthropometric variables. Therefore effect of aqua resistance training and resistance training 

covered in this study is beneficial for the men basketball players. 

Keywords: Aqua resistance training, Resistance Training, kinanthropometric variables, Basketball players. 

INTRODUCTION 

Resistance and aqua resistance training should be an integral part of an adult fitness programmes and of a 
sufficient intensity to enhance strength, endurance, explosive power and maintain fat free mass resistance 
training should be progressive in nature, individualized and provide a stimulus to major muscle groups adding 
resistance training to programme of regular physical activity will help to decrease the risk of chronic diseases 
while improving quality of life and functionality, allowing people of all ages to improve and maintain their 
health, fitness and independent life style. 

METHODOLOGY 

The purpose of the study was to investigate the Resistance and Aqua resistance training on arm span and hand 
span among men basketball players. The selected subjects (N=45) would be classified into three equal groups of 
fifteen each (n=15) at random, Age ranged between 15 to 17 years. Group-I undergo Resistance training, 
Group-II Aqua resistance training, and Group III act as control group. 

Research design: 

The study was formulated as a post test only random group design. The duration of experimental period twelve 
weeks. After the experimental treatment, all the subjects were tested on kinanthropometric variables. The 
resistance and aqua resistance training consisted of 50 min/day, 3 days in a week till twelve weeks from the 
Hyderabad, Telangana, India. kinanthropometric variables completed of the both groups at zero time and after 
twelve weeks of aqua resistance and resistance training intervention group. Arm span measured by measuring 
tape, unit of measurement in centimeters. Hand span measured by measuring tape, unit of measurement in 
centimeters. Analysis of Co-variance was applied to determine the training programmes produced significantly 
different improvements in selected variables after twelve weeks of training. The significance on difference of 
pairs of adjusted final group means was tested for significance by applying Scheffe’s post hoc test. 
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RESULTS AND DISCUSSION 

Arm Span: 

Table – 1 Analysis of covariance of the data on arm span of pre, post and adjusted post test scores resistance 

training, aqua resistance training and control groups (centimeters) 

Test RTG ARTG CG SOV SS Df MS F-ratio 

Pre Test 

Mean 195.24 198.51 196.67 
B.M 55.70 2 27.85 

2.61 
W.G 448.14 42 10.67 

Post Test 

Mean 203.58 210.46 197.94 
B.M 2386.66 2 1193.33 

20.11* 
W.G 2492.28 42 59.34 

Adjusted Post Test 

Mean 203.64 210.82 198.01 
B.S 2072.26 2 1036.13 

19.62* 
W.S 2165.21 41 52.81 

*significant at 0.05 level of confidence. 

The table values required for significance at 0.05 level of confidence for 2 & 42 and 2 & 41 are 3.22 and 3.23 

respectively. 

The table-1 shows that the pre-test mean values on resistance training group, aqua resistance training group and 
control group are 195.24, 198.51 and 196.67 respectively. The obtained ‘F’ ratio 2.61 for pre-test scores was 
less than the table value, 3.22 for degrees of freedom 2 and 42 required for significance at 0.05 level of 
confidence on arm span. The post-test mean values on resistance training group, aqua resistance training group 
and control group are 203.58, 210.46 and 197.94 respectively. The obtained ‘F’ ratio 20.11 for post-test scores 
was greater than the table value 3.22 for degrees of freedom 2 and 42 required for significance at 0.05 level of 
confidence on arm span. The adjusted post-test means of resistance training group, aqua resistance training 
group and control group are 203.64, 210.82 and 198.01respectively. The obtained ‘F’ ratio of 19.62 for adjusted 
post-test means was greater than the table value of 3.23 for degrees of freedom 2 and 41 required for 
significance at 0.05 level of confidence on arm span. Since the obtained ‘F’ ratio value was significant find out 
the paired mean difference, the Scheffe’s test was employed and presented in table-2. 

Table – 2 The scheffe’s test for the difference between paired means on arm span 

RTG ARTG CG MD CI 

203.64 210.82 - 7.18* 

6.74 203.64 - 198.01 6.83* 

- 210.82 198.01 12.81* 

*Significant at 0.05 level of confidence. 

The table-2 shows that the mean difference values between resistance training group (RTG) & aqua resistance 
training group (ARTG), resistance training group (RTG) & control group (CG), aqua resistance training group 
(ARTG) & control group (CG) are 7.18, 6.83 and 12.81 respectively which are greater than the confidence 
interval value 6.74 at 0.05 level of confidence. The results of the study showed that there were a significant 
difference between resistance training group (RTG) & aqua resistance training group (ARTG), resistance 
training group (RTG) & control group (CG), aqua resistance training group (ARTG) & control group (CG) on 
arm span. 
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Figure 1: Pre, post and adjusted post-test means values of resistance training group (RTG), aqua resistance 

training group (ARTG) and control group (CG) on arm span. 

Hand Span: 

The analysis of paired sample-‘t’ test on the data obtained for the hand span of the pretest and post-test means 
of the resistance training group, aqua resistance training group and control group has been analyzed and 
presented in table-3. 

Table – 3 Analysis of covariance of the data on hand span of pre, post and adjusted posttests scores resistance 

training, aqua resistance training and control groups (centimeters) 

Test RTG ARTG CG SOV SS Df MS F-ratio   

Pre Test 

Mean 26.43 27.05 26.89 
B.M 23.36 2 11.68 

0.57 
W.G 860.58 42 20.49 

Post Test 

Mean 29.97 32.49 26.95 
B.M 706.66 2 353.33 

37.83* 
W.G 392.28 42 9.34 

Adjusted Post Test 

Mean 30.13 32.54 27.01 
B.S 832.04 2 416.02 

39.21* 
W.S 435.01 41 10.61 

*significant at 0.05 level of confidence. 

The table values required for significance at 0.05 level of confidence for 2 & 42 and 2 & 41 are 3.22 and 3.23 

respectively. 

The table-3 shows that the pre-test mean values on resistance training group, aqua resistance training group and 
control group are 26.43, 27.05 and 26.89 respectively. The obtained ‘F’ ratio 0.57 for pre-test scores was less 
than the table value, 3.22 for degrees of freedom 2 and 42 required for significance at 0.05 level of confidence 
on hand span. The post-test mean values on resistance training group, aqua resistance training group and control 
group are 29.97, 32.49 and 26.95 respectively. The obtained ‘F’ ratio 37.83 for post-test scores was greater than 
the table value 3.22 for degrees of freedom 2 and 42 required for significance at 0.05 level of confidence on 
hand span. The adjusted post-test means of resistance training group, aqua resistance training group and control 
group are 30.13, 32.54 and 27.01 respectively. The obtained ‘F’ ratio of 39.21 for adjusted post-test means was 
greater than the table value of 3.23 for degrees of freedom 2 and 41 required for significance at 0.05 level of 
confidence on hand span. The result of the study indicates that there was a significant difference among the 
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adjusted post-test means of resistance training group, aqua resistance training group and control group on hand 
span. 

Since the obtained ‘F’ ratio value was significant further to find out the paired mean difference, the Scheffe’s 
test was employed and presented in table-4. 

Table – 4 The scheffe’s test for the difference between paired means on hand span 

RTG ARTG CG MD CI 

30.13 32.54 - 2.41* 

3.02 30.13 - 27.01 3.12* 

- 32.54 27.01 5.53* 

*Significant at 0.05 level of confidence. 

The table-4 shows that the mean difference values between resistance training group (RTG) & aqua resistance 
training group (ARTG), resistance training group (RTG) & control group (CG), aqua resistance training group 
(ARTG) & control group (CG) are 2.41, 3.12 and 5.53 respectively which are greater than the confidence 
interval value 3.02 at 0.05 level of confidence. The results of the study showed that there were a significant 
difference between resistance training group (RTG) & aqua resistance training group (ARTG), resistance 
training group (RTG) & control group (CG), aqua resistance training group (ARTG) & control group (CG) on 
hand span. 

 

Figure-2: Pre, post and adjusted post-test means values of resistance training group (RTG), aqua resistance 

training group (ARTG) and control group (CG) on hand span. 

DISCUSSION ON FINDINGS 

Moreover the mean difference of aqua resistance group shows better improvement on arm span and hand span 
compare to other groups, because of specific aqua resistance training on arm span of men basketball players. 
The results conformity with other studies research conducted the effect of land based and water based aerobic 
exercises significantly changed arm span among school students (Kalaiselvi 2018). The results showed that the 
effect of aqua aerobics and floor aerobics in breath holding time among school girls was a significant difference 
among the experimental and control group on arm span (Shelvam et al, 2013) and effect of varied impacts and 
frequencies of aerobics dance training significantly improvement on arm span male subjects (Murugavel 2014). 
The experimental groups showed significant difference than the control group after aerobic training in all the 
selected physiological variables (Senthilkumar et al, 2019). The results showed that the combined aerobics and 
resistance training improves respiratory and exercise out comes more than aerobic training in adolescent 
changed significantly on vital capacity (Xavier et al, 2020). The experimental group positive effects showed six 
weeks inspiratory resistance training ameliorates endurance performance in obese (cheng et al, 2020) 
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CONCLUSION 

The experimental group ‘I’ had shown significant improvement in all the selected kinanthropometric variables 
after undergoing the resistance training for a period of twelve weeks on Basketball players. The experimental 
group ‘II’ had shown significant improvement in all the selected kinanthropometric variables after undergoing 
the aqua resistance training for a period of twelve weeks on Basketball players. The experimental group ‘I’ had 
shown better result than the experimental group ‘II’ and control group. 
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ABSTRACT 

This study investigates the relationship between physical fitness, anthropometric variables (body composition, 

BMI, height, and weight), and their collective impact on aggression and anxiety among university-level athletes. 

A sample of 150 athletes (n=150) underwent physical assessments (strength, endurance, flexibility) and 

anthropometric measurements (BMI, body fat percentage). Psychological evaluations were conducted using 

standardized scales. Results revealed significant correlations: higher physical fitness levels were associated 

with lower aggression and anxiety scores. Specifically, athletes with optimal BMI and body fat percentages 

demonstrated superior psychological health outcomes. The findings suggest that a balance of physical 

conditioning and body composition optimization is vital for reducing mental health stressors. The study 

advocates for a holistic approach in university sports programs, integrating mental health considerations into 

physical training to enhance emotional regulation and overall athletic performance. 

Keywords: Physical Fitness, Anthropometrical Variables, Aggression, Anxiety, University Athletes, 

Psychological Health. 

1. INTRODUCTION 

Physical fitness and anthropometric features—including body composition and BMI—are primary determinants 
of an athlete's health and performance (Akinmoladun et al., 2020). While these factors are traditionally linked to 
physical outputs like strength and endurance, they also profoundly influence psychological states (Gabbett, 
2016). 

University athletes face a unique "perfect storm" of stressors, balancing high-stakes competitive expectations 
with academic demands (Fletcher et al., 2019). In this high-pressure environment, aggression and anxiety can 
impair decision-making and team dynamics (Cerin et al., 2013). While previous research has examined these 
variables in isolation, there is a lack of integrated study on how physical and anthropometric factors collectively 
predict psychological outcomes in collegiate sports. This study aims to bridge that gap. 

Research Objectives: 

The primary objectives of this study are: 

1. To examine the relationship between physical fitness and anthropometrical variables (BMI, body 
composition) and their impact on aggression and anxiety in university-level athletes. 

2. To investigate how these physical factors influence aggression and anxiety levels and identify potential 
strategies to reduce these psychological issues. 

Hypotheses: 

1. Higher levels of physical fitness will be negatively correlated with aggression and anxiety among university-
level athletes. 

2. Optimal anthropometrical variables (e.g., BMI, body fat percentage) will be associated with lower levels of 
aggression and anxiety. 

Literature Review related to the study 

Studies have shown that aggression and anxiety are related to physical fitness and that psychological changes, 
such as popularization of psychological fitness, can have marked physiological consequences. Although 
numerous studies have demonstrated that people who exercise regularly experience less anxiety and depression 
(American College of Sports Medicine, 2004; Reed & Ones, 2006), a recent study has also shown that physical 
fitness may decrease aggression too (Reed & Ones, 2006). For example, physical fitness is found to lower 
stress and elevate mood in athletes, particularly the aerobic fitness component (Broman-Fulks et al., 2004), 
which is subsequently related to better control of emotion and mental health (e.g., balance negative / positive 
psychological) (Terry et al., 2018). In fact, endurance training has been found to reduce the physiological signs 
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of tension further resulting in significantly less anxiety in athletes (Morgan et al., 2015). Also, due to the large 
literature that shows psychological health benefits of strength training, social health benefits of strength training 
(Griffiths et al., 2017), and specifically its association with lower aggression (higher self-esteem and higher 
sense of control), (Griffiths et al., 2017), it possesses a potential simultaneous mental health function that had 
not yet been documented. The key implications of these results include not only improved physical performance 
with habitual exercise but also improved psychological health which could potentially lower aggression levels 
and anxiety among athletes. Psychological outcomes like aggression and anxiety have significant relationships 
with anthropometrical variables, which include body composition, body mass index (BMI), and body fat 
percentage. Research has observed associations between body composition and mental well-being, with 
individuals with higher body fat percentages registering greater anxiety and stress levels (Chung et al., 2016). 
One example, a paper López et al. Although, (2015) showed that athletes with more optimal body fat 
percentages and optimal BMI experienced less anxiety and better overall mental health than those with 
excessive body fat percentages. In addition, can body mass index (BMI) have any psychological-related 
outcome, for instance, smaller aggression and anxiety signs among persons with BMI in healthy level 

Methodology related to the study 

A sample of N = 150 athletes (M = 74, F = 76, age, M = 22.4, range 18-24 years, variety of sports, e.g. soccer, 
basketball, track & field, swimming) from the university level were recruited (n = 150); inclusion criteria 
required current enrollment in university and participation in university based competition at the collegiate 
level, exclusion criteria was any history of psychological disorders, chronic injuries, non-participation in normal 
training (to control other available factors that may affect the result) (Söderström et al., 2013; Bartholomew et 
al., 2012). Composite scores for physical fitness (denoting aerobic, muscular, and flexibility behaviours) were 
assessed within an agreed framework of the multi-stage fitness test (beep test) for aerobic capacity, a one-
repetition maximum (1RM) test for muscular strength, and the sit-and-reach test for flexibility, all accepted as 
valid measures of fitness phenotypes in sport science ((Hawley & Noakes, 2012) ). Anthropometric 
measurements were obtained by standardized methodologies including calculation of Body Mass Index (BMI) 
with height and weight and body fat percentage via bioelectrical impedance analysis (BIA) (Goran et al., 2000), 
as such measures are well-established indicators of body composition associated with mental health (López et 
al., 2015) and athlete performance (López et al., 2015). Psychological assessments were carried out with two 
validated tools used with athletes to measure emotional responses and mental states in varying conditions 
(Spielberger, 1988; Novy et al., 1990) the State-Trait Anger Expression Inventory (STAXI) and the State-Trait 
Anxiety Inventory (STAI). Participants were assessed for physical measures within a university sports 
gym/clinical space and subsequently, psychological measures were conducted; all measures were performed by 
the same individuals to maximize data consistency and reliability (Robinson et al., 2016). Data analyses were 
performed using Pearson correlation coefficients for relationship analysis between the psychological variables 
aggression and anxiety and all physical fitness and anthropometric variables; for predictive analysis of the role 
of physical fitness and body composition on aggression and anxiety full multiple regression analysis was used 
holding demographic factors (age and gender) constant to assess the extent to which these physical fitness and 
psychological variables interact and influence one another (Tabachnick & Fidell, 2013); all statistical analyses 
were conducted using SPSS (Version 26) software, and significance was set at p < 0.05. 

Results related to the study 

To describe the characteristics of the sample, descriptive statistics for the study variables (physical fitness, 
anthropometric measurements, aggression, and anxiety) were calculated. Aerobic fitness, assessed by the beep 
test, had a mean score of 48.6 ± 8.4 laps, indicating moderate to high levels of cardiovascular endurance among 
the sample, while muscular strength, tested using the 1RM bench press test, had a mean of 70.3 ± 13.2 kg, 
reflecting moderate strength levels. The average score for flexibility, as assessed by the sit-and-reach test, was 
21.4 ± 4.9 cm, demonstrating a balanced distribution of the data for flexibility. In relation to anthropometric 
measures, BMI and body fat percentage were found to be 23.7 ± 2.5 kg/m2 and 14.2 ± 5.6%, respectively, 
essentially on the border between normal weight to overweight and in the healthy body composition range for 
most athletes. Psychological Variables: The mean score for aggression (assessed by STAXI) was 30.1± 8.3 and 
that for anxiety (highlighted using STAI) was 34.5 ± 9.2 (indicating that the sample had moderate levels of 
anxiety (Spielberger, 1988). Pearson correlation analyses identified a number of strong correlations between 
physical fitness, anthropometric variables and psychological outcomes. Aerobic fitness (beep test) negatively 
associated with aggression (r = –0.42, p<0.05), suggesting players with greater aerobic fitness demonstrated 
lower aggression. Likewise, a restricted analysis revealed an inverse relationship between 1RM muscular 
strength and aggression (r = −0.38, p < 0.05), indicating that stronger players tended to be less aggressive. 
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However, a positive correlation was observed for body fat percentage compared to anxiety (r = 0.38, p < 0.01) 
where athletes with more body fat percentage had higher anxiety. Moreover, BMI correlates negatively with 
anxiety (r = -0.35, p < 0.05), suggesting that BMI values within the normal range have lower anxiety scores as 
compared to athletes with lower or higher BMI values. For a better understanding of these relationships, 
regression analysis was employed to assess which combinations of physical fitness and anthropometric 
variables were able to predict aggression and anxiety. Regression analyses revealed that aerobic fitness (β = -
0.30, p < 0.01) and muscular strength (β = -0.26, p < 0.05) were significant negative predictors of aggression 
whereas body fat% (β = 0.28, p < 0.01) and BMI (β = -0.25, p < 0.05) were significant predictors of anxiety. 
The model accounted for 34% of the variance of aggression (R² = 0.34, p < 0.01) and for 30% of the variance 
of anxiety (R² = 0.30, p < 0.01), suggesting that physical fitness and body composition may be important 
determinants for both psychological outcomes. In support of the statistical test findings, the 95% confidence 
intervals for aggression prediction (β = -0.42 to -0.18) and anxiety prediction (β = 0.15 to 0.41) indicate that 
relationships between physical fitness and body composition with psychological health likely are strong and 
sizable. 

DISCUSSION 

The main results of this study reveal the existence of a significant association between PHF, anthropometric 
variables, and psychological indicators of aggression and anxiety in athletes at the university level. Aerobic 
fitness, muscular strength, and body fat percentage were measured in 400 boys ages 11 to 16 at the start of the 
study, enabling the researchers to track changes in physical condition over a 3 year period. Physical fitness, 
especially aerobic capacity and muscular strength, appears to be a gatekeeper of emotion, modulating 
aggression, while body composition, namely, body fat percentage, may predispose or amplify anxiety in 
athletes. More specifically, the results showed that higher aerobic fitness and muscular strength were both 
associated with less aggression, supporting previous literature on enhanced emotional regulation and decreased 
negative psychological states via physical fitness (Biddle & Asare, 2011; Griffiths et al., 2017). Moreover, the 
association found for body fat percentage and anxiety in the present study is consistent with previous 
investigations of greater anxiety and stress in individuals with higher fat mass (Chung et al., 2016; Pischke et 
al., 2017), providing preliminary evidence that there is an optimal body composition zone from a psychological 
perspective in athletes. Compared to prior studies, this study adds to the existing literature providing support 
for the relationship between physical fitness and mental health outcomes in the athletic population. Indeed, with 
regard to physical activity, Reed and Ones (2006) reviewed the literature related to anxiety and found that 
exercising regularly, especially with aerobic exercise, considerably decreased anxiety and enhanced mood 
states across a diverse range of populations (e.g., athletes, et al.) In addition, López et al. (2015) and Morgan et 
al. (2015) have shown physical fitness, or fitness in conjunction with good body composition, leads to fewer 
negative psychological states such as aggression and anxiety. The consistency over studies underlines the need 
for considering both physical and psychological health in the development of athletes. These results carry 
significant implications for athletic training programs, particularly in a university environment, where the 
challenges of academic performance and athletic pressure may trigger underlying mental health problems. 
According to the researchers, the findings mean that university athletic programs should not just focus on being 
in better shape, but also provide psychological health solutions to students such as stress-relief exercises and 
mental health services to mitigate aggression and anxiety 

CONCLUSION 

The present study examined several psychological factors at a time point that was many years after the 
population of students had first received the test battery, but found an association between fitness and 
aggression and anxiety within a population of relatively low fit university-level athletes, with aerobic capacity 
and strength showing clear and beneficial associations with factors associated with aggressive and anxious 
behaviors making them negative predictors of aggression whereas improved body composition was also found 
to be a positive predictor of anxiety which is in line with the literature suggesting that an enhanced fitness can 
lower aggression and anxiety through increasing the emotional tolerance or regulation and as a result alleviate 
psychological distress 
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ABSTRACT: 

The aims of study to find out the agility drills conditioning program on improve skill related fitness of 

Basketball players. It was an experimental study. In this study selected samples were inter collegiate basketball 

players n=24 they were equally divided into experimental and control groups selected through purposive 

sampling technique from Ahilyanagar, Maharashtra. Independent variable is agility conditioning drills 

program and dependent variable is agility skill performance. The pre-tested of both groups by Illinois agility 

test. After agility conditioning drills program implemented of eight weeks for experimental group and control 

group did not part any treatment after completed training period post-test conducted on both groups and data 

collected. After collection of data analyzed by independent sample t-test and interpretation drawn. 

Keyword: Basketball Players, Conditioning Program and Agility Skill Performance. 

INTRODUCTION: 

Basketball agility drills focus on improving quick footwork, acceleration, deceleration, and multidirectional 
movement, resulting in 5% to 19% agility increases for players. Essential drills include Pro - Lane agility, 
ladder drills, Figure 8s, and zig-zag sprints, which enhance defensive skills and ball handling. Effective training 
combines these with plyometrics, such as squat jumps, to improve vertical height and explosive change of 
direction 

Agility describes the physical ability which is fraction in time change body position and direction. In Ball 
badminton game situation, the tackle or control ability to start and stop to change direction and move quickly is 
a very vital factor and this type of quality decides one’s performance level and the speed of acquiring any skill. 

Material and Method: 

Present study was experimental research to conduct with the objective to find out effect of conditioning drills 
program on skill related fitness of Inter collegiate basketball players. In this study population and samples were 
inter collegiate boys’ basketball players n=24 in (each of 12 in experimental and control group) age group of 
below 20 years those selected through purposive sampling technique from Ahilyanagar, Maharashtra. The study 
was taken to agility variable for that variable measures Illinois agility tests used for collected data. 

Selection of Tests: 

Table no. 1 Tools of Data Collection 

Criterion Variable Test items Unit  

Agility Illinois agility test Seconds 

 

Table no. 2 Agility Conditioning Drills Program 

Training        

Weeks` 
Agility Drills Sets Reps 

Training    

Intensity 

1st & 2nd 

Weeks 

Agility Drill (Own body) 

2 3 Low Agility Drill (With agility pools) 

Agility Drill (With Dribbling Ball) 

Wildcat Agility Drill (Own body) 

2 3 Low Wildcat Agility Drill (With pools) 

Wildcat Agility Drill (With Dribbling Ball) 

3rd & 6th Four Corner Carioca Drill (Own body) 4 6 Medium 
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Weeks Four Corner Carioca Drill (With stick) 

Four Corner Carioca Drill (With Dribbling Ball) 

Plus Agility Drill (Own body) 

4 6 Medium Plus Agility Drill (With stick) 

Plus Agility Drill (With Dribbling Ball) 

7th & 8th 

Weeks 

Figure 8 Agility Drill (Own body) 

6 8 High Figure 8 Drill (With stick) 

Figure 8 Drill (With Dribbling Ball) 

‘N’ Agility Drill (Own body) 

6 8 High ‘N’ Agility Drill (With stick) 

‘N’ Agility Drill (With Dribbling Ball) 

Procedure of the study 

Basketball players of experimental and control groups pre-tested by Illinois agility test. After agility 
conditioning drills program implemented of eight weeks on experimental group and control group did not part 
any treatment after implemented training plan post-test conducted on both the groups and data collected. After 
collected data statistical analysis technique of independent sample ‘t’ test was used. 

Results of the study: 

The obtained results are present in following table descriptive analysis and independent sample t-test to 
compare the mean of experimental and control. 

Table no. 3 Descriptive statistics 

Group Statistics 

 Students N Mean Std. 

Deviation 

Std. Error 

Mean 

Agility Experiment
al 

12 16.66 0.950 0.245 

Control 12 17.03 1.006 0.259 
 

Graph 
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Table no. 4 Independent ‘t’ test analysis 

Variable Variances 

Levene's Test for 

Equality of 

Variances 
t-test for Equality of Means 

F Sig. ‘t’ Sig. 

(2-tailed) 

Mean 

Difference 

Std. Error 

Difference 

Agility 

Equal variances 
assumed 

1.209 0.651 1.168 
0.01 0.39 0.357 

Equal variances 
not assumed 

0.01 0.39 0.357 

Discussion of the findings: 

The performance of Basketball players has been mainly influenced to great extent by skill ability of agility. 
Players are necessarily required to be continuously on the move over a certain period of time. Discussion on the 
results of agility; It was observed from the finding after that post-test significantly reduce time of agility skill 
performance basis of concluded significant improvement of Illinois agility skill performance of experimental 
group compared to control group due to the treatment of agility conditioning program. 

CONCLUSION: 

The concluded that there was significant effect of agility conditioning drills program on agility skill 
performance of inter collegiate Basketball players it indicates level of performance and also the findings of this 
study may be helpful to the players. 
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ABSTRACT 

The study was designed to investigate the influence of SAQ training on selected physical fitness variables of 

boys Kho-Kho players. Thirty men Kho-Kho players were randomly selected from Z.P. High School, Pakala, 

Singarayakonda, Prakasam, Andhra Pradesh and their age ranged between 13 and 15 years. The subjects were 

randomly assigned two groups (n=15) such as experimental group and control group. Experimental group 

underwent various SAQ training for a period of eight weeks and control group acted as who did not participate 

in any special training other than the regular routine. The SAQ training with physical fitness variables such as 

agility and speed were selected as physical fitness variables. Pre and post-test random group design was used 

for this study. The dependent ‘t’ test was applied to determine the difference between the means of two groups. 

To find out whether there was any significant difference between the experimental group and control group. To 

test the level of significant of difference between the means 0.05 level of confidence was fixed. The result of the 

study shows that, there was a significant change takes place on agility and speed boys Kho-Kho players due to 

the influence of eight weeks of SAQ training. Finally it was concluded that, there was a significant difference 

exists between experimental group and control group. 

Keywords: SAQ training, agility, speed and Kho-Kho players. 

INTRODUCTION 

Speed, Agility and Quickness training also known as SAQ training is a system of dynamic movement and 
guidelines when create the important of motor abilities to enhance the ability of the individual to be more 
skillful in faster movement. SAQ training may be used physical training to increase the speed, strength or the 
ability to apply the maximal force during the fast movements. A few benefits of SAQ training consist of 
increases in muscular power in linear, horizontal and multiple movements. 

Speed, agility, Quickness (S.A.Q.) training has emerged as a popular pathway after train athletes. Speed, agility, 
and edge training may cover the full spectrum of coaching intensity, beyond mean according to excessive 
intensity. Every unaccompanied wish enters in a education programme at a unique level; as a result coaching 
intensity have to coincide with the individual’s abilities. Low depth speed, agility, then point drills execute keep 
back by way of everyone because one-of-kind applications. SAQ drills do also remain back in imitation of 
instruct movement, warm-up, and according to condition an athlete. No tremendous preparation is wanted after 
participate at this stage concerning speed, agility, then acuity training. Higher depth drills require a enormous 
stage on preparation. A simple method after protected sharing and expanded utility is in accordance with 
beginning a concurrent strength training application when starting speed, agility, or ability coaching (Alan, 
2001). 

METHODOLOGY 

The purpose of the study was to find out the influence of SAQ training on selected physical fitness variables of 
boys Kho-Kho players. To achieve the purpose of the study, thirty boys Kho-Kho players were selected from 
Z.P. High School, Pakala, Singarayakonda, Prakasam, Andhra Pradesh. The subjects were randomly assigned 
two groups namely, experimental group (n=15) and Control group (n=15). A pilot study was conducted to 
assess the initial capacity of the subjects in order to fix the load. The respective training was given to the 
experimental group the 3 days per weeks (alternate days) for the training period of eight weeks. The control 
group was not given any sort of training except their regular activity. 

Design 

To evaluate physical fitness variables as Agility was measured by using a T test that calculated the angle of 
quickness. The parameters were measured at baseline and after eight weeks of SAQ training were examined. To 
evaluate physical fitness variables in speed was measured by using a 50 meter dash that calculated the angle of 
speed. The variables were measured at baseline and after eight weeks of SAQ training were examined. 
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Selection of Variables 

Sl. No Variables Test Items Unitof Measures 

1. Agility T test In Seconds 

2. Speed 50meterdash In Seconds 

STATISTICAL PROCEDURE 

The following statistical technique’s’ ratio was calculated to find out the significance of the difference between 
the mean of the pre and post-test of the experimental group. The significance of the difference among the means 
of experimental group was found out by pre and post-test. The date were analyzed and dependent ‘t’ test was 
used with 0.05 levels of confidence. 

Table I: Computation of ‘t’ ratio on experimental group and control group 

Group Variables Mean Std. 

Deviation 

Std. 

Error 

Mean 

t ratio 

 

Experimental 

Group 

Agility 
Pre 10.43 

0.19 0.05 8.7* 
Post 9.99 

Speed 
Pre 8.43 

0.12 0.39 8.4* 
Post 8.1 

 

Control 

Group 

Agility 
Pre 10.80 

0.12 0.03 1.9 
Post 10.73 

Speed 
Pre 8.58 

0.18 0.59 1.53 
Post 8.49 

Significant* level 0.05 level degree of freedom (2.14, 1 and 14) 

Table I reveals the computation of mean, standard deviation and ‘t’ ratio on selected physical fitness variables 
namely agility and speed of experimental group and control group. The results shows that the pre-test mean 
values of experimental group and control group 10.43, 8.43 and 10.80, 8.58 respectively and the post test mean 
values are 9.99, 8.1 and 10.73, 8.49 respectively. The obtained dependent t-test between the pre and post-test 
means on agility and speed of experimental group are 8.7 and 8.4 respectively. The table value required for 
significant difference with degrees of freedom 14 at 0.05 level of confidence. The obtained ‘t’ test value of 
experimental group was greater than the table value. The results clearly indicated that the agility and speed of 
the experimental group improved due to the influence of SAQ training on selected physical fitness variables of 
boys Kho-Kho players. 

 

Fig-1: The bar diagram shows the mean values of agility and speed 
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DISCUSSION ON FINDINGS 

The present study was experimented the influence of SAQ training on selected physical fitness variables of 
women Kho-Kho players. According to our result of this study indicated that the physical fitness variables 
improved the agility and speed SAQ training on selected physical fitness variables agility and speed develop 
your acceleration, deceleration, reaction time, coordination, quickness, and focus. These are all skills necessary 
for sports performance. The findings of the present study had similarity with the findings of investigations 
referred in this study. SAQ group was much better than ladder group in speed and also SAQ training was much 
better in agility than ladder training group. This may be due to the nature of trainings and type of exercises 
given. It was concluded that Kho -Kho game requires fast changes in direction, vertical jumps, forward lunges 
around the court (Kumaran 2021). Kho –Kho The result revealed that the SAQ training and aerobic interval 
training had significantly improved Speed and agility improvement may be due to the nature of the trainings. 
(Nagesh 2022). The result of the present study indicates that the physical fitness variables programme is 
effective method to improve agility and speed on of boys Kho -Kho players. 

CONCLUSION 

Finally, the research concluded that after completing the recommended training programme, there was a 
significant difference between the experimental group and the control group on certain related to SAQ training 
improves speed and agility. Agility helps the body to maintain proper alignment and posture during movement. 
Additionally, agility drills encourage our body to learn how to maintain correct body placement and speed With 
speed and agility training, your body becomes balanced, more flexible, and more used to the movements in 
which your sport requires. This ultimately allows you to not only perform your best, but help reduce the risk of 
injuries happening as well. The experimental group had improved as a result of eight weeks of SAQ training. 
Future research will make advantage of a longer training period and male players from different levels of Kho -
Kho players. 
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ABSTRACT 

Artificial Intelligence (AI) has emerged as a transformative force in modern sports, significantly enhancing 

performance, training methodologies, and decision-making processes. This paper presents a comprehensive 

thematic analysis of AI applications in sports, focusing on its role in biomechanical assessment, physiological 

monitoring, and data-driven strategy development. AI technologies such as machine learning, deep learning, 

and computer vision enable the analysis of large and complex datasets derived from wearable sensors, motion 

capture systems, and video analytics. These systems facilitate precise performance evaluation, personalized 

training program design, and early prediction of injury risks. Furthermore, AI supports intelligent coaching 

and tactical decision-making by identifying patterns, forecasting outcomes, and analysing opponent behaviour. 

Despite its advantages, including improved accuracy, efficiency, and real-time feedback, the implementation of 

AI in sports faces challenges related to data privacy, high costs, technical complexity, and ethical concerns. The 

study highlights the need for responsible integration of AI technologies while ensuring transparency and 

fairness. It concludes that AI has the potential to revolutionize sports science by enabling more efficient, 

personalized, and evidence-based approaches to athlete development and performance optimization. 

Keywords: Artificial Intelligence, Sports Analytics, Performance Optimization, Machine Learning, Decision-

Making, Smart Training, 

1. INTRODUCTION 

The evolution of modern sports has been closely linked with advancements in science and technology. In recent 
years, Artificial Intelligence (AI) has emerged as a transformative force, fundamentally reshaping how sports 
are played, analysed, and managed. Traditionally, sports performance and coaching relied heavily on human 
observation, experience, and limited statistical analysis. While effective to a certain extent, these methods often 
lacked precision, objectivity, and scalability. 

Artificial Intelligence introduces a data-driven paradigm that enhances accuracy, efficiency, and predictive 
capabilities. Through the integration of machine learning algorithms, deep learning models, and data analytics, 
AI enables the processing of vast volumes of sports-related data. This includes biomechanical data, 
physiological metrics, tactical information, and environmental variables. 

The growing availability of wearable technologies, high-speed cameras, and sensor-based systems has 
generated unprecedented amounts of data. AI systems utilize this data to provide actionable insights, enabling 
athletes and coaches to make informed decisions. As a result, AI is not merely a supporting tool but has become 
a central component in optimizing sports performance, designing training programs, and improving strategic 
decision-making. 

2. Conceptual Understanding of Artificial Intelligence in Sports 

Artificial Intelligence refers to the capability of machines to perform tasks that typically require human 
intelligence, such as learning, reasoning, problem-solving, and decision-making. In sports, AI operates through 
several interconnected technologies. 

Machine learning allows systems to learn patterns from historical data and make predictions. Deep learning, a 
subset of machine learning, employs neural networks to analyse complex and high-dimensional data such as 
video footage and motion capture sequences. Computer vision enables machines to interpret visual inputs, 
making it possible to track player movements, analyse posture, and detect errors in technique. Additionally, data 
analytics plays a crucial role in interpreting large datasets and transforming them into meaningful insights. 

The integration of these technologies creates intelligent systems capable of understanding athlete behaviour, 
predicting outcomes, and recommending optimal actions. This convergence of AI and sports science has led to a 
shift from reactive to proactive approaches in training and performance management. 
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3. AI in Performance Enhancement 

One of the most significant contributions of AI in sports lies in performance enhancement. Athletic performance 
is influenced by multiple interrelated factors, including biomechanics, physiology, and skill execution. AI 
enables a comprehensive analysis of these factors, leading to improved outcomes. 

3.1 Biomechanical Optimization 

AI-driven systems analyse movement patterns with high precision. Using motion capture and computer vision 
technologies, AI can evaluate joint angles, body alignment, and movement efficiency. This allows for the 
identification of technical flaws that may not be visible to the human eye. 

For instance, in running or jumping activities, AI can detect inefficiencies in stride length, ground contact time, 
and force application. By correcting these inefficiencies, athletes can improve performance while reducing the 
risk of injury. 

3.2 Physiological Monitoring 

AI systems continuously monitor physiological parameters such as heart rate, oxygen consumption, muscle 
fatigue, and recovery levels. These systems use data from wearable devices to assess an athlete’s physical 
condition in real time. 

This information helps in optimizing training intensity and preventing overtraining. By understanding how the 
body responds to different workloads, AI enables the design of training programs that maximize performance 
while minimizing fatigue and injury risk. 

3.3 Skill and Performance Analysis 

AI evaluates technical and tactical performance through detailed data analysis. It can measure speed, agility, 
accuracy, and consistency, providing a comprehensive assessment of an athlete’s capabilities. 

Performance trends can be tracked over time, allowing athletes and coaches to identify areas of improvement. 
This continuous feedback loop ensures that training is focused and effective. 

4. AI in Sports Training 

Artificial Intelligence has significantly transformed traditional training methodologies by introducing 
personalized, adaptive, and data-driven approaches. 

4.1 Personalized Training Programs 

Every athlete has unique physical and psychological characteristics. AI systems analyse individual data to 
design customized training programs that cater to specific needs. These programs consider factors such as 
fitness level, injury history, and performance goals. 

Personalization enhances training effectiveness by ensuring that each athlete receives the appropriate level of 
challenge and recovery. 

4.2 Intelligent Coaching Systems 

AI-powered coaching systems provide real-time feedback during training sessions. Using sensors and video 
analysis, these systems detect errors in technique and suggest corrections instantly. 

This immediate feedback accelerates the learning process and helps athletes develop proper techniques more 
efficiently. It also reduces dependence on constant human supervision. 

4.3 Simulation and Virtual Training 

AI enables the creation of virtual training environments where athletes can practice skills in simulated 
scenarios. These environments replicate real-game conditions, allowing athletes to improve decision-making 
and adaptability. 

Simulation-based training is particularly useful for strategic sports, where situational awareness and quick 
thinking are critical. 
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4.4 Integration with Wearable Technology 

Wearable devices such as smart watches, fitness trackers, and motion sensors play a crucial role in AI-based 
training systems. These devices collect real-time data on movement, physiological responses, and 
environmental conditions. 

AI processes this data to provide insights into performance and recovery, enabling continuous monitoring and 
adjustment of training programs. 

5. AI in Decision-Making 

Decision-making is a critical aspect of sports, influencing both individual performance and team success. AI 
enhances decision-making by providing data-driven insights and predictive analytics. 

5.1 Tactical Analysis 

AI analyses game data to identify patterns and trends. It evaluates team formations, player movements, and 
opponent strategies to recommend optimal tactics. 

This allows coaches to develop more effective game plans and adapt strategies based on real-time conditions. 

5.2 Predictive Analytics 

AI uses historical data to predict future outcomes, such as match results, player performance, and injury risks. 
These predictions help teams prepare more effectively and make informed decisions. 

5.3 Player Selection and Talent Identification 

AI systems evaluate player performance using objective metrics, reducing bias in selection processes. They can 
identify potential talent by analysing performance patterns and physical attributes. 

This enhances talent scouting and ensures that the best players are selected based on data rather than subjective 
judgment. 

5.4 Opponent Analysis 

AI analyses opponent behaviour, strengths, and weaknesses. This information is used to develop strategies that 
exploit vulnerabilities and counter strengths. 

6. Applications across Sports 

AI applications are widespread across various sports disciplines. 

In football, AI is used for player tracking, tactical analysis, and injury prevention. In basketball, it helps in shot 
selection, movement analysis, and performance evaluation. In cricket, AI assists in analysing batting techniques, 
bowling strategies, and match conditions. In athletics, it is used for biomechanical analysis and performance 
monitoring. 

Each sport benefits from AI in unique ways, but the underlying principle remains the same: enhancing 
performance through data-driven insights. 

7. Advantages of AI in Sports 

The integration of AI in sports offers numerous advantages. It provides high accuracy in performance analysis, 
enabling precise identification of strengths and weaknesses. Real-time data processing allows for immediate 
feedback and quick decision-making. 

AI also supports personalized training, ensuring that athletes receive tailored programs suited to their individual 
needs. Furthermore, it reduces the risk of injuries by identifying potential issues before they become serious 
problems. 

Another key advantage is efficiency. AI automates complex tasks, saving time and resources while improving 
overall effectiveness. 

8. Challenges and Limitations 

Despite its benefits, AI in sports faces several challenges. One of the primary issues is data quality. Inaccurate 
or incomplete data can lead to incorrect predictions and decisions. 
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The cost of implementing AI systems is another significant barrier, particularly for smaller organizations. 
Additionally, the complexity of AI technologies requires specialized knowledge and expertise. 

There are also concerns about over-reliance on technology. While AI provides valuable insights, human 
judgment and experience remain essential components of sports decision-making. 

CONCLUSION 

Artificial Intelligence has fundamentally transformed the landscape of modern sports by enhancing 
performance, improving training methodologies, and enabling data-driven decision-making. Its ability to 
analyse complex datasets and provide actionable insights has made it an indispensable tool for athletes, coaches, 
and sports organizations. 

While challenges such as cost, data privacy, and ethical concerns remain, the benefits of AI far outweigh its 
limitations. The continued advancement of AI technologies will further revolutionize sports, leading to safer, 
more efficient, and highly optimized performance environments. 
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ABSTRACT: 

Background: Learning outcomes plays crucial role in fostering student-centered education. In Physical 

education it is very much important to assess learning outcomes as it clearly defines whether students achieving 

the learning goals. The assessment results can act as guiding principles to physical educators to construct their 

teaching strategy. In the field of research it needs to focus on assessment of learning outcomes of school 

physical education progrmme.  Objective: The study aims at assessment of learning outcomes of physical 

education related to physical fitness based on physical fitness tests and verifying levels of achieving learning 

outcomes of primary school students. Material and method: Physical fitness tests of five components are 

administered on 7th grade primary students (N= 105, Age= 13 to 14 years). Based on the norms of the tests 

participants are given scores as per guidelines of the school curricula. Result: 59 % students found at average 

and below average level, 35% students achieved satisfactory level and only 6 % students were found at good 

and excellent category. Conclusion: It is concluded that majority of students fails to achieve learning outcomes 

and improvement in teaching style and strategy is very much needed. 

Keywords: Learning outcomes, physical education, learning objectives 

INTRODUCTION: 

Physical education plays a vital role in the holistic development of children. It helps in improving physical 
fitness and developing motor skills. Besides this it promotes teamwork, discipline and creates awareness about 
healthy lifestyle. In the developmental phase, physical education has a crucial role for building a strong 
foundation for lifelong physical activity of the child. 

In the process of teaching and learning, it is very important to see whether there is fulfillment of learning 
objectives or out comes. Learning outcomes plays crucial role in fostering student-centered education. Learning 
outcomes are nothing but learning goals. Learning outcomes are written statements of what the successful 
student/learner is expected to be able to achieve at the end of the programme/module/course/ unit or 
qualification (Adam, 2004). Learning outcomes are statements of what a learner is expected to know, 
understand and/or be able to demonstrate after completion of a process of learning (ECTS Users’ Guide, 2005). 

Primary school Physical Education is designed to develop fundamental movement skills, physical fitness, 
positive attitudes toward physical activity and healthy lifestyle habits. While many students demonstrate 
improvement in coordination, strength, and teamwork, the full achievement of PE learning outcomes is often 
limited by factors such as inadequate facilities, lack of trained instructors, and insufficient instructional time. 
Therefore, although PE contributes significantly to child development, learning outcomes may not be uniformly 
achieved across most of the primary schools. However, in many schools; especially in developing countries like 
India—students do not fully achieve these learning outcomes because of lack of trained PE teachers (Prajapati 
et al., 2023), insufficient playgrounds and sports equipment (UNESCO, 2013), limited time given to PE in the 
timetable (Shirotriya, Sharma and Beighle, 2023), over-emphasis on academic subjects (Jana, 2025). Present 
study aims to examine whether primary school students have achieved the learning outcomes of Physical 
Education. 

OBJECTIVE OF THE STUDY: 

To examine whether primary school students achieved the learning outcomes of Physical Education is the main 
objective of the study. 

Hypothesis: 

Null Hypothesis (H0): There is no significant achievement of learning outcomes of physical Education among 
primary school students. 

Alternative Hypothesis (H1): Primary School students have significantly achieved the learning outcomes of 
physical education. 
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Material and Methods: 

Sample: For assessment of physical education learning outcomes, 7th grade students (N=105; age between 13- 
14 yrs.) were selected from five schools in Kolhapur city. 

Method: 

Researcher selected 7th grade students, hence learning outcomes of physical education class was assessed on 
the basis of the school curriculum guidelines. The researcher delimited the learning outcomes to the domain of 
physical fitness. Accordingly, students’ physical fitness was measured and evaluated using standardized 
physical fitness tests prescribed in the Physical Education Teacher’s Handbook. The test battery included the 9-
minute run–walk test, 30-meter dash, sit-and-reach test, 10 m × 6 shuttle run, and standing high jump. Each test 
was allotted a maximum of five marks. Based on the normative standards provided in the handbook, students 
were awarded scores ranging from 1 to 5 for each test. The total fitness score for each student was obtained by 
summing the scores of all five tests, yielding a maximum of 25 marks. On the basis of the total score, students 
were classified into five performance categories ranging from Excellent to Poor. The distribution of students 
across these categories was used for analysis and interpretation of the results. 

Result: 

Table 1 Percentage of students under test score categories of physical fitness tests 

Test 

Test Score Categories Total No. 

of 

students Excellent Good Satisfactory Average 
Below 

Average 

Standing High 

Jump 

0 
(0 %) 

4 
(3.81 %) 

9 
(8.57 %) 

36 
(34.29 %) 

56 
(53.33 %) 

105 
(100 %) 

Sit & Reach  
3 

(2.86 %) 
3 

(2.86 %) 
9 

(8.57 %) 
25 

(23.81 %) 
65 

(61.90 %) 
105 

(100 %) 

Shuttle Run  
2 

(1.90%) 
16 

(15.24 %) 
28 

(26.67 %) 
22 

(20.95 %) 
37 

(35.24 %) 
105 

(100 %) 

9 min run & 

Walk 

0 
(0 %) 

6 
(5.71 %) 

23 
(21.90 %) 

29 
(27.62 %) 

47 
(44.76 %) 

105 
(100 %) 

30 m dash  
3 

(2.86 %) 
15 

(14.29 %) 
27 

(25.71 %) 
19 

(18.10 %) 
41 

(39.05 %) 
105 

(100 %) 

The above table shows, in each of the fitness test majority students fails to achieve excellent and good score. 
About 40 to 45 % students could score satisfactory and average score in all the five fitness tests. 

Table 2 Percentage of students as per overall fitness category 

Fitness Category No. of Students Percentage 

Excellent  02 1.90 % 
Good 04 3.81 % 
Satisfactory 37 35.24 % 
Average 52 49.52 % 
Below Average 10 9.52 % 
Total 105 100 % 

Table no. 2 represents fitness categories on the basis of total score of test battery. Only 5.71 % students come 
under Good and Excellent fitness category, 35.24 % students achieved satisfactory level indicating while 49.52 
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% students comes under average category and 9.52 % students fall under below average level and need to 
improve their fitness. 

DISCUSSION: 

The findings presented in Table No. 2 reveal important insights into the level of physical fitness and 
achievement of physical education learning outcomes among the students. The results indicate that only 5.71% 
of the students fall under the Good and Excellent fitness categories, suggesting that a very small proportion of 
students have fully achieved the expected physical education outcomes. This highlights a significant gap 
between the intended learning outcomes of the physical education curriculum and the actual physical fitness 
levels attained by the majority of students. 

A considerable proportion of students (35.24%) achieved a satisfactory level of fitness, indicating moderate 
attainment of learning outcomes. While these students demonstrate a basic level of physical fitness, their 
performance suggests that the current physical education programme may not be sufficient to promote optimal 
fitness development. Nearly half of the students (49.52%) were classified in the average category, reflecting 
only partial achievement of physical education outcomes. This suggests that although students are exposed to 
physical education activities, the quality, intensity, or regularity of physical training may be inadequate to bring 
about meaningful improvements in physical fitness. 

Furthermore, 9.52% of the students were found to be in the below-average category, indicating failure to 
achieve the minimum expected physical education outcomes. This group of students is particularly concerning; 
as low levels of physical fitness are associated with increased health risks, poor motor performance, and 
reduced participation in physical activity. The presence of such a group points to the need for targeted 
intervention, remedial physical training, and closer monitoring by physical education teachers. 

Hence, The researcher accepted null hypothesis (H0), ‘there is no significant achievement of learning outcomes 
of physical Education among primary school students’ and rejected research hypothesis. 

The overall trend observed in the results suggests that physical education in schools may not be receiving 
adequate emphasis, time allocation, or systematic planning. Factors such as limited class periods, lack of trained 
physical education teachers, insufficient facilities, and academic pressure may be contributing to the suboptimal 
fitness levels of students. These findings are consistent with previous research, which reports that school-based 
physical education programmes in many developing regions often fail to provide sufficient physical activity to 
achieve desired fitness standards. 

Therefore, the results underline the need for strengthening physical education programmes through increased 
instructional time, structured fitness-oriented activities, regular fitness assessment, and greater institutional 
support. Implementing scientifically designed training programmes and ensuring effective delivery of physical 
education could significantly enhance students’ physical fitness and help them achieve the intended learning 
outcomes. 

CONCLUSION: 

The present study assessed the physical fitness of school students to determine the extent to which physical 
education learning outcomes were achieved. The results revealed that only a small percentage of students 
attained good or excellent fitness levels, indicating full achievement of learning outcomes. A large proportion of 
students were found to be in the satisfactory and average categories, reflecting moderate to partial achievement, 
while a notable number of students failed to meet the expected standards of physical fitness. 

These findings suggest that the existing physical education programme is not fully effective in promoting 
optimal physical fitness among students. There is a clear need for greater emphasis on fitness-oriented physical 
education, improved instructional time, and systematic training approaches. Strengthening physical education in 
schools will not only enhance students’ physical fitness but also contribute to their overall health, academic 
performance, and well-being. Effective implementation of structured physical education programmes can play a 
vital role in achieving the holistic development of students as envisioned in modern education policies. 
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ABSTRACT: 

Background: Dynamic stretching improves range of motion, increases muscle elasticity and enhances neuro-

muscular coordination. Static and dynamic stretching have been proved effective for increasing muscle strength 

and improving performance of various sports.  Objective: The study focuses on impact of including a short 

session of dynamic stretching at the beginning of regular workout routine of college shot putters on their 

performance of shot put. Material and method: Total 20 male college shot putters (age between 18 to 25 years) 

were participated in a study, they are divided into two equal groups (N=10 in each group). One group is 

administered to 12 weeks routine training programme for shot putters including specially designed 10 minutes 

session of dynamic stretching exercises six days in a week. While to another group (Control group) routine shot 

put training is administered. Pre and post-performance of both the groups were carried out.  Result: 

Independent sample t-test shows significant difference in shot put performance of experimental and control 

group at 0.005 level. Conclusion: It is concluded that a short session of dynamic stretching exercises is effective 

in improving shot put performance. 

Keywords: Dynamic stretching, shot put, performance 

Background: 

The shot put is a highly explosive track and field event that requires optimal strength, power, coordination, and 
flexibility to maximize the distance a heavy metal ball is thrown. Shot put performance is influenced by 
multiple physical and biomechanical factors including muscle strength, rate of force development, coordination 
of kinetic sequences, and range of motion of major joints involved in the throwing motion. Studies show that 
shot put performance correlates strongly with maximal strength measures such as squat and bench press, as well 
as explosive power demonstrated in jumping tasks, highlighting the athletic demands of the event. 

In competitive athletics, preparatory warm-up routines play a crucial role in priming the neuromuscular system, 
increasing body temperature, and enhancing joint mobility before performance. Among warm-up components, 
stretching exercises are widely implemented to prepare athletes for explosive tasks. Static and dynamic 
stretching have been proved effective for increasing muscle strength and improving performance of various 
sports. Dynamic stretching improves range of motion, increases muscle elasticity and enhances neuro-muscular 
coordination. 

Dynamic stretching involves moving body parts through active range of motion in a sport-specific manner, 
theoretically enhancing muscle activation and functional performance more effectively than static holds. 

Despite its widespread use, the specific influence of dynamic stretching on explosive throwing events like the 
shot put has not yet been fully elucidated. Given that shot put performance depends on rapid force production 
and coordinated muscle action, incorporating appropriate stretching protocols could have meaningful effects on 
performance output. Thus, this study aims to examine the impact of dynamic stretching on shot put 
performance, providing insights into how warm-up strategies may optimize preparatory routines for throwers. 

LITERATURE REVIEW: 

1. Physiological Basis of Dynamic Stretching: 

Dynamic stretching is defined as controlled movement of limbs through the full range of motion, typically 
performed at increasing intensity to prepare the body for athletic activity. This form of stretching has been 
shown to increase range of motion, reduce passive muscle stiffness, and facilitate neuromuscular readiness, 
without the temporary reductions in force and power that can accompany prolonged static stretching 
(McMillian, Moore, Hatler, and Taylor, 2006). 

Research indicates that dynamic stretching can enhance muscular performance measures, such as sprint speed 
and power output, when included as part of a warm-up routine (Behm and Chaouachi, (2011); Samson, Button, 
Chaouachi, and Behm, (2012). For example, some studies report improved muscular performance after dynamic 
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stretching due to increased muscle temperature, improved nerve conduction velocity, and greater activation of 
movement-specific muscle groups. 

2. Dynamic Stretching and Athletic Performance 

While a number of studies have investigated dynamic stretching in relation to sprinting, jumping, and agility, 
results vary depending on the sport and movement tested. Some researchers found no significant difference in 
sprinting or jumping performance between dynamic and static stretching, suggesting that short durations of 
stretching may not always influence these parameters (Blazevich et al, 2018). Other studies reported that 
dynamic stretching enhanced performance measures such as repeated sprint power and increased range of 
motion more effectively than static stretching, especially when conducted as part of a comprehensive warm-up 
(Zmijewski et. al, 2020). Chronic application of dynamic stretching has also been associated with improvements 
in strength, speed, and agility when compared to static stretching protocols (Mucahit Işik and Omer Senel, 
2023). 

Although much of this research focuses on running and jumping performance, the underlying mechanisms of 
dynamic stretching—such as enhanced neuromuscular readiness and increased muscle temperature—are 
theoretically applicable to explosive upper- and whole-body actions like shot put throws. 

3. Application to Throwing Sports: 

Specific research on dynamic stretching and throwing performance is more limited but suggests potential 
relevance: Potentiation protocols involving dynamic warm-ups have been shown to influence throwing distance 
in shot put, indicating that warm-up methodologies can alter performance outcomes in throwing events (Herda, 
Costa, and Ryan, 2010). Reviews of stretching literature recommend dynamic stretching as part of sport-specific 
preparation to minimize impairments and enhance performance, particularly for activities requiring power and 
coordinated movement patterns (Behm and Chaouachi, 2011). 

Gaps in Current Research: 

Despite these findings, few studies directly examine the impact of dynamic stretching on shot put performance, 
and literature often extrapolates from general athletic performance research rather than sport-specific 
investigations. This highlights a research gap: while dynamic stretching is widely recommended in warm-ups, 
its direct effect on shot put throwing performance—measured by throw distances under controlled conditions—
requires more focused empirical study. 

Objective of the study: 

The study focuses on impact of including a short session of dynamic stretching at the beginning of regular 
workout routine of college shot putters on their performance of shot put. 

Material and method: 

Total 20 male college shot putters (age between 18 to 25 years) were participated in a study, they are divided 
into two equal groups (N=10 in each group). One group is administered to 12 weeks routine training programme 
for shot putters including specially designed 10 minutes session of dynamic stretching exercises six days in a 
week. While to another group (Control group) routine shot put training is administered. Pre and post-
performance of both the groups were carried out. 

Results: 

The data analysis is done through IBM SPSS software using independent sample t-test. For comparing means of 
experimental and control groups; the values of difference of pre-test and post-test score was used. This 
difference is referred Change in performance in the following tables. Descriptive statistics and independent 
sample t-test results are as shown in following tables; 

Table 1 

Descriptive Statistics 

 

Group N Mean Std. Deviation 

Std. Error 

Mean 

Pre-test 

Performance 

EG 10 9.25 0.63565 0.20101 

CG 10 9.36 0.66533 0.21040 

Post-test EG 10 10.30 0.61768 0.19533 
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Performance CG 10 10.28 0.67790 0.21437 

Change in 

Performance 

EG 10 1.05 0.10287 0.03253 

CG 10 0.92 0.10824 0.03423 

Note: EG: Experimental Group, CG: Control Group 

From table No. 1 it can be seen that, there is increase in performance of shot put in both experimental and 
control group after implementation of exercise interventions. Further it is also seen that, in experimental group 
mean score of change in performance of shot put is 1.05 m while in mean of change in performance in control 
group by 0.92 m.  

Table 2 

Independent sample t-test of change in performance 

 Levene's Test for 

Equality of 

Variances 

t-test for Equality of Means 

F Sig. t df Sig. 

Mean 

Difference 

Std. 

Error 

Differe

nce 

Equal variances 

assumed 

0.014 0.906 2.922 18 0.005 0.13800 0.04722 

Equal variances not 

assumed 

  2.922 17.954 0.005 0.13800 0.04722 

When mean scores of change in performance of experimental and control group is compared by independent 
sample t-test, t -value is found 2.922 and is significant at 0.005 level of significance with degrees of freedom 
17.954. The results show that there is significance difference found between change in performance of 
experimental group and control group. Table 1 indicates that the mean score of change in performance of 
experimental group is greater than change in performance of control group. This reveals the effectiveness of the 
inclusion of 10 minutes session of dynamic exercise intervention in the routine shot put training programme. 

CONCLUSION: 

It is concluded that a short -10 minutes session of dynamic stretching exercises is effective in improving shot 
put performance. Based on the findings and conclusions of the present study, it is suggested that dynamic 
stretching should be systematically incorporated into the warm-up routines of shot put athletes to enhance 
muscular readiness and optimize throwing performance. Coaches and physical education instructors should 
encouraged to adopt short-duration dynamic stretching protocols during both training and competition settings 
to maximize performance outcomes. 

Future recommendations: 

Future studies should involve larger and more diverse samples, including different age groups, different training 
age groups and female athletes, to enhance the generalizability of the findings. Further research is recommended 
to examine the long-term effects of repeated dynamic stretching on strength, flexibility, and athletic 
performance. 
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ABSTRACT 

Sports injuries are a significant concern in athletic performance, often resulting from complex interactions 

between movement patterns and mechanical forces. This paper presents a comprehensive biomechanical 

analysis of kinetic and kinematic factors contributing to sports injuries. Kinematic variables such as joint 

angles, velocity, acceleration, range of motion, and movement coordination influence how the body moves, 

while kinetic factors including ground reaction forces, joint torques, muscle forces, and load distribution 

determine the magnitude and direction of forces acting on body tissues. Imbalances or abnormalities in these 

factors can lead to excessive stress on muscles, ligaments, and joints, increasing the risk of both acute and 

overuse injuries. The paper highlights the interrelationship between kinematics and kinetics, emphasizing how 

improper movement patterns can amplify force-related stress and vice versa. It also explores sport-specific 

injury mechanisms and the role of modern biomechanical technologies such as motion capture systems, force 

plates, and wearable sensors in injury analysis. The study underscores the importance of technique correction, 

strength development, and load management in injury prevention. It concludes that a biomechanical approach 

integrating both kinetic and kinematic analysis is essential for enhancing performance and reducing injury risk 

among athletes. 

Keywords: Kinetics, Kinematics, Sports Injuries, Biomechanics, Ground Reaction Force, Joint Angles, 

Movement Analysis, Injury Prevention, Load Distribution, Muscle Forces, Range of Motion, Athletic 

Performance, Sports Science. 

1. INTRODUCTION 

Sports injuries are a major concern in athletic performance, often affecting an athlete’s career longevity, 
physical health, and psychological well-being. With the increasing intensity and competitiveness of modern 
sports, understanding the underlying causes of injuries has become essential. Among various contributing 
factors, biomechanical aspects—particularly kinetic and kinematic variables—play a crucial role in injury 
occurrence. 

Biomechanics provides a scientific framework to analyse human movement and the forces acting on the body. 
Kinematics focuses on motion without considering forces, while kinetics deals with the forces that produce or 
alter movement. Together, these components offer a comprehensive understanding of how improper movement 
patterns and excessive forces can lead to injuries. 

This paper presents a detailed thematic analysis of kinetic and kinematic factors contributing to sports injuries, 
highlighting their mechanisms, interactions, and implications for injury prevention and performance 
optimization. 

2. Conceptual Framework of Biomechanics in Sports Injuries 

Biomechanics in sports involves the study of mechanical principles applied to human movement. It helps in 
identifying how movements are performed and what forces act on the body during these movements. 

Kinematic analysis includes variables such as displacement, velocity, acceleration, and joint angles. These 
variables describe how the body moves in space and time. Kinetic analysis, on the other hand, focuses on forces 
such as ground reaction force, muscle force, joint torque, and pressure distribution. 

Injury occurs when the mechanical load applied to a tissue exceeds its tolerance level. This imbalance can result 
from abnormal movement patterns (kinematic factors) or excessive forces (kinetic factors). Understanding this 
relationship is key to preventing injuries. 

3. Kinematic Factors Contributing to Sports Injuries 

Kinematic factors describe the motion characteristics of the body and its segments. Improper kinematics can 
lead to inefficient movement patterns, increasing the risk of injury. 

3.1 Joint Angles and Alignment 



International Journal of Advance and Innovative Research   
 Volume 13, Issue 1: January - March 2026 
 

175 

ISSN 2394 - 7780 

Abnormal joint angles during movement are a major cause of injury. For example, excessive knee valgus 
(inward collapse of the knee) during landing can increase the risk of ligament injuries. Similarly, improper 
alignment of the hip, knee, and ankle joints can lead to uneven force distribution. 

3.2 Velocity and Acceleration 

High-speed movements and rapid acceleration or deceleration increase mechanical stress on tissues. Sudden 
changes in velocity, especially during cutting or pivoting movements, can strain muscles and ligaments. 

3.3 Range of Motion (ROM) 

Limited or excessive range of motion can contribute to injury. Restricted ROM may lead to compensatory 
movements, while excessive ROM can place undue stress on joints and soft tissues. 

3.4 Movement Coordination 

Poor coordination between body segments can disrupt movement efficiency. Lack of synchronization between 
upper and lower body movements may result in increased stress on specific joints. 

3.5 Technique Errors 

Incorrect technique in sports skills, such as improper landing, throwing, or running form, significantly increases 
injury risk. These errors often go unnoticed without detailed biomechanical analysis. 

4. Kinetic Factors Contributing to Sports Injuries 

Kinetic factors involve the forces acting on the body during movement. Excessive or improperly distributed 
forces are primary contributors to sports injuries. 

4.1 Ground Reaction Forces (GRF) 

Ground reaction force is the force exerted by the ground on the body during activities such as running and 
jumping. High GRF, especially during landing, can lead to stress fractures, ligament injuries, and joint damage. 

4.2 Joint Forces and Torques 

Joint forces and torques determine how stress is distributed across joints. Excessive torque, particularly in the 
knee and shoulder joints, can cause ligament tears and joint instability. 

4.3 Muscle Forces 

Muscles generate force to produce movement. Imbalances in muscle strength or timing can lead to uneven force 
distribution, increasing injury risk. For example, weak hamstrings relative to quadriceps can contribute to knee 
injuries. 

4.4 Impact Forces 

High-impact forces during contact or landing can exceed tissue tolerance, leading to acute injuries such as 
fractures or sprains. 

4.5 Load Distribution 

Uneven distribution of load across body segments can result in overuse injuries. Repetitive loading without 
adequate recovery can lead to conditions such as tendinitis and stress fractures. 

5. Interaction Between Kinematic and Kinetic Factors 

Kinematic and kinetic factors are closely interrelated. Movement patterns (kinematics) influence how forces are 
generated and distributed (kinetics). For instance, improper landing mechanics (kinematic issue) can result in 
higher ground reaction forces (kinetic issue), increasing injury risk. 

Similarly, excessive forces can alter movement patterns, leading to compensatory kinematics that further 
increase the likelihood of injury. This interaction highlights the importance of analysing both factors together 
rather than in isolation. 

6. Common Injury Mechanisms from a Biomechanical Perspective 

6.1 Ligament Injuries 

• Caused by excessive joint motion and high forces 
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• Example: Knee ligament injuries due to valgus collapse 

6.2 Muscle Strains 

• Result from overstretching or rapid force generation 

• Common in high-speed sports 

6.3 Stress Fractures 

• Caused by repetitive loading and insufficient recovery 

6.4 Tendon Injuries 

Result from overuse and improper load distribution 

7. Sport-Specific Biomechanical Risk Factors 

Different sports present unique biomechanical demands. 

• Running sports: High repetitive impact forces and stride mechanics 

• Jumping sports: Landing mechanics and vertical forces 

• Throwing sports: Shoulder joint torque and arm velocity 

• Contact sports: External impact forces and collision dynamics 

Understanding sport-specific biomechanics helps in identifying injury risks and designing preventive strategies. 

8. Role of Technology in Biomechanical Analysis 

Modern technologies have enhanced the analysis of kinetic and kinematic factors. 

• Motion capture systems provide detailed movement data 

• Force plates measure ground reaction forces 

• Wearable sensors track real-time movement and physiological data 

• Video analysis systems allow technique evaluation 

These technologies enable precise identification of injury risk factors and support evidence-based interventions. 

9. Injury Prevention Strategies Based on Biomechanics 

9.1 Technique Correction 

Improving movement patterns reduces abnormal stress on tissues. 

9.2 Strength and Conditioning 

Enhancing muscle strength and balance improves force distribution. 

9.3 Load Management 

Monitoring training intensity and volume prevents overuse injuries. 

9.4 Flexibility Training 

Maintaining optimal range of motion reduces injury risk. 

9.5 Neuromuscular Training 

Improves coordination and movement efficiency. 

10. Implications for Coaches and Athletes 

Biomechanical analysis provides valuable insights for coaches and athletes. It enables the identification of 
weaknesses, optimization of performance, and prevention of injuries. Coaches can design training programs 
based on scientific evidence, while athletes can improve technique and efficiency. 

 

 



International Journal of Advance and Innovative Research   
 Volume 13, Issue 1: January - March 2026 
 

177 

ISSN 2394 - 7780 

CONCLUSION 

Kinetic and kinematic factors are fundamental in understanding sports injuries. Abnormal movement patterns 
and excessive forces are key contributors to injury mechanisms. The interaction between these factors highlights 
the importance of a comprehensive biomechanical approach. 

Integrating biomechanical analysis into sports training, injury prevention, and rehabilitation can significantly 
reduce injury incidence and enhance athletic performance. Future advancements in technology will further 
improve our ability to predict and prevent injuries. 
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ABSTRACT 

Communication plays a decisive role in team sports where coordinated actions, shared understanding, and 

rapid decision-making influence match outcomes. Field hockey, a dynamic invasion game, demands constant 

information exchange among players to maintain shape, initiate attacks, defend collectively, and adapt to 

tactical changes. This study investigates communication patterns within the men’s collegiate field hockey teams 

at the Indian Institute of Technology Bombay (IIT Bombay) and examines their impact on gameplay efficiency 

during training sessions and Inter-IIT tournaments. Using a mixed-method approach, including match footage 

analysis, communication coding, player questionnaires, and performance metrics, the study identifies the most 

prevalent forms of on-field communication and their influence on successful ball progression, defensive 

coordination, and scoring opportunities. Results reveal that verbal cues, hand signals, and nonverbal 

anticipatory actions significantly enhance tactical execution and reduce errors. However, communication 

breakdowns occur frequently during high-pressure situations, leading to turnovers and defensive 

disorganization. The study concludes by highlighting the need for structured communication training, 

standardized cue systems, and mental-skills intervention to strengthen clarity, speed, and cohesion in gameplay. 

Recommendations for coaching interventions and future research applications are provided. 

Key Words: Hockey, Communication cues, Mental-skills, Game dynamics 

1. INTRODUCTION 

Effective communication is a fundamental component of successful team performance in sport. In invasion 
games such as field hockey, players must coordinate movements, share tactical intentions, recognize evolving 
situations, and make decisions within milliseconds. Unlike individual sports, the success of a hockey team 
depends not only on technical skills but on how efficiently players transmit and interpret information. 

Communication in team sport involves a spectrum of behaviours—verbal instructions, nonverbal signals, 
tactical calls, eye contact, gestures, pointing, and anticipatory body movements. These patterns shape the team’s 
rhythm, spacing, tempo, and decision-making. High-performing teams demonstrate structured, consistent, and 
timely communication, enabling them to sense patterns, anticipate actions, and respond cohesively. 

The collegiate environment presents unique challenges. Student-athletes must balance academic pressures and 
limited training hours while still competing at high levels, such as the Inter-IIT Sports Meet. Limited time for 
team bonding and tactical refinement may hinder communication development. For IIT Bombay hockey team, 
understanding internal communication patterns could lead to substantial performance improvements. 

This study examines communication behaviours within IIT Bombay’s men’s and women’s field hockey teams 
and evaluates their impact on gameplay efficiency. Gameplay efficiency refers to the effectiveness of ball 
progression, defensive structure, passing success, error rate, and tactical execution. 

1.1 Need and Importance of the Study 

• Communication is frequently cited by coaches as a weak area among collegiate athletes. 

• Many match errors stem from miscommunication rather than technical flaws. 

• IIT teams have diverse player backgrounds; communication styles vary significantly. 

• Limited research exists on communication in collegiate field hockey settings in India. 

1.2 Objectives 

1. To identify dominant communication patterns used by IIT Bombay collegiate field hockey players. 

2. To analyze the relationship between communication cues and gameplay efficiency during training and 
competitive matches. 

3. To recommend strategies to enhance communication and overall team performance. 
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1.3 Hypotheses 

H1: Higher frequency and clarity of communication will be positively associated with improved gameplay 
efficiency. 

H2: Communication breakdowns will correlate with increased turnovers and defensive lapses. 

H3: Men’s and women’s teams will differ in communication intensity and style. 

2. Review of Literature 

2.1 Communication in Team Sports 

Previous studies assert that communication precedes coordinated action and strengthens tactical synergy among 
team members. Researchers highlight the role of communication in: 

• Maintaining defensive structure, 

• Synchronizing pressing actions, 

• Enabling off-the-ball movement, 

• Regulating team emotional climate. 

Louise (2017) emphasized that structured cue systems reduce decision-making load during chaotic match 
situations. 

2.2 Verbal vs Nonverbal Communication 

Athletes frequently rely on nonverbal cues—such as hand gestures, subtle body orientation, and eye contact—
particularly in noisy environments. Research by Hales & Yates (2020) found that elite hockey players use 40–
60 unique nonverbal signals per match. 

2.3 Communication and Performance Under Pressure 

Stress influences communication clarity. According to Weinberg & Gould, anxiety reduces vocal projection and 
slows response time, resulting in poor tactical adjustments. 

2.4 Communication in Collegiate Environments 

Studies in collegiate soccer, basketball, and rugby suggest that younger athletes communicate less frequently 
and with lower clarity compared to professionals due to limited exposure to structured communication training. 

However, literature on Indian collegiate hockey remains scarce, justifying this study. 

3. Methodology 

3.1 Research Design 

A mixed-method descriptive and analytical design was used. 

3.2 Participants 

• 22 players from the IIT Bombay Men’s Hockey Team 

• Age range: 18–25 years 

• All participants had at least one year of competitive experience. 

3.3 Instruments 

1. Communication Observation Checklist (custom-developed): 

o Verbal calls (e.g., “man on”, “switch”, “press”) 

o Nonverbal signals (hand gestures, pointing, nodding) 

o Tactical cues (pressing calls, formation shifts) 

2. Gameplay Efficiency Metrics: 

o Pass completion % 

o Successful circle entries 
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o Turnovers 

o Defensive mistakes 

o Goal-scoring opportunities 

3. Player Questionnaire: Likert-scale items measuring perceptions of communication effectiveness. 

4. Video Analysis Software: Each match was analyzed frame-by-frame to code communication incidents. 

3.4 Data Collection 

• 6 training sessions and 4 competitive matches during the Inter-IIT preparation were recorded. 

• Communication cues were coded manually by three trained observers. 

• Players completed a communication evaluation questionnaire after the tournament. 

3.5 Statistical Analysis 

• Correlation analysis to determine relationships between communication frequency and gameplay metrics. 

• Descriptive statistics to summarize communication patterns. 

• Qualitative thematic analysis from player interviews. 

4. Results 

4.1 Communication Frequency and Patterns 

Three main communication types emerged: 

1. Verbal Tactical Calls 

2. Nonverbal Gestures (hand signals, pointing, stick movement) 

3. Implicit Anticipatory Behaviours (body orientation, positioning) 

Table 1: Communication Types and Their Frequency (per match) 

Communication 

Type 
Men’s Team (avg.) 

Verbal Calls 142 

Nonverbal Signals 98 

Anticipatory Cues 67 

Interpretation 

• Verbal communication was more frequent among men’s players. 

• Combined data suggests a balanced use of all communication modalities. 

4.2 Communication and Gameplay Efficiency 

Table 2: Correlation Between Communication Frequency and Gameplay Metrics 

Gameplay Metric Correlation (r) Interpretation 

Pass Completion % 0.72 Strong positive relationship 

Successful Circle Entries 0.65 
Significant positive 

relationship 

Turnovers –0.69 
Higher communication reduces 

turnovers 

Defensive Errors –0.63 
Lower communication leads to 

poor defensive shape 

Goal Opportunities Created 0.58 Moderate positive relationship 

Interpretation 

• More communication leads to better passing efficiency, smoother build-up, and fewer mistakes. 

• Communication breakdowns significantly correlate with turnovers and defensive disorganization. 
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• Strongest positive indicator: pass completion. 

4.3 Qualitative Findings 

Player interviews revealed several themes: 

1. Communication Gaps Under Pressure 

Players confessed to becoming silent during critical moments, reducing coordination. 

2. Junior Players Hesitant to Speak 

Fear of making incorrect tactical calls discouraged younger athletes. 

3. Overreliance on Select Vocal Players 

Teams depended heavily on captains and defenders to communicate. 

4. Noise Interference 

Crowd and match-pressure noise lowered verbal cue effectiveness. 

5. Desire for Standardized Cue Systems 

Players requested consistent codes for pressing, switching, and marking. 

5. DISCUSSION 

The study highlights the pivotal role of communication in collegiate field hockey performance. Findings align 
with the literature suggesting that effective communication enhances team cohesion and tactical execution. 

5.1 Communication Patterns 

IIT Bombay teams demonstrated moderate to high levels of communication, but certain gaps exist: 

• Men’s team exhibited more loud verbal cues but also more impulsive calls. 

• Anticipatory communication (body orientation, pre-movement) was more refined in experienced players. 

5.2 Impact on Gameplay Efficiency 

The strong correlation between communication frequency and gameplay metrics confirms communication as a 
central performance determinant. High verbal and non-verbal cueing: 

• Improves defensive pressing coordination 

• Reduces tactical confusion 

• Enhances forward mobility 

• Enables smoother transition play 

Conversely, communication lapses led to repeated turnovers, particularly during: 

• Fast breaks 

• Defensive marking switches 

• Penalty corner defence 

5.3 Barriers to Communication 

The study found five primary barriers: 

1. Pressure moments causing silence 

2. Inexperience in junior players 

3. No standardized cue system 

4. Over-dependence on select leaders 

5. Environmental noise 
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6. CONCLUSIONS 

This study demonstrates that communication patterns significantly influence gameplay efficiency in IIT 
Bombay collegiate hockey teams. Teams with higher frequency and clarity of communication: 

• Made fewer errors, 

• Achieved more successful passes, 

• Created more goal-scoring opportunities, 

• Maintained better defensive organization. 

Communication is not merely supplementary—it is foundational to coordinated gameplay. 

The presence of communication breakdowns during high-pressure phases suggests the need for training 
interventions. 

7. RECOMMENDATIONS 

Based on findings, the following recommendations are proposed: 

1. Develop a Standardized Communication System 

• Create fixed verbal cues for pressing, switching, marking, and formations. 

• Create a handbook for new players to learn signals quickly. 

2. Conduct Communication-Focused Training Sessions 

• Small-sided games requiring mandatory communication. 

• “Silent drills” to build nonverbal cohesion. 

• Tactical walkthroughs emphasizing call-outs. 

3. Leadership Rotation 

• Allow junior players to take verbal command in drills. 

• Reduces hesitation and builds confidence. 

4. Encourage Nonverbal Cue Mastery 

• Eye contact, pointing, and stick direction indicators. 

• Helps in noisy environments. 

5. Implement Psychological Skills Training 

• Stress-reduction workshops 

• Confidence-building communication drills 

• Simulation drills under high-pressure conditions 

6. Use Video Feedback 

• Players review matches focusing only on communication behaviour. 

• Improves awareness and correction. 

7. Pre-Match Communication Routine 

Quick cue-rehearsal before entering the pitch. 

8. Limitations 

• Smaller sample size from one institution. 

• Communication coding is subjective despite training. 

• Gameplay efficiency is influenced by many external variables. 
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• Study limited to collegiate level. 

9. Suggestions for Future Research 

1. Compare IIT Bombay’s communication patterns with other premier institutes. 

2. Study coach–player communication impact on team cohesion. 

3. Analyse communication differences across playing positions. 

4. Investigate technology-aided communication tools (GPS buzzers, wrist sensors). 

10. REFERENCES 
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ABSTRACT 

This paper examines the psychological and professional challenges faced by coaches operating within 

competitive sport systems. From performance pressure and athlete management to administrative burden and 

emotional labour, coaches navigate multiple stressors that affect their wellbeing and long-term career 

sustainability. Through thematic analysis of sport psychology literature and coaching research, the study 

identifies key stress sources and the coping mechanisms commonly employed by coaches. Results show that 

coaches often rely on informal strategies such as peer support, self-regulation, and reflective practice. 

However, institutional support systems remain insufficient in many contexts. The paper concludes by 

recommending structured mental health support, stress management training, and improved organizational 

communication to reduce coaching burnout and strengthen professional resilience. 

Keywords: Coaching stress; Burnout; Emotional Labour; Coping Strategies; Professional Challenges; Sport 

Psychology 

INTRODUCTION 

Coaching is recognized as a high-stakes profession involving intense psychological and emotional demands. 
Coaches must simultaneously deliver performance results, manage athlete wellbeing, navigate administrative 
responsibilities, and maintain professional composure. These overlapping expectations can contribute to chronic 
stress, emotional exhaustion, and burnout. 

As competition intensifies and athlete expectations grow, the psychological burden on coaches has become 
more visible. Many studies highlight the prevalence of mental health challenges among coaches, yet 
organizational support systems often prioritize athlete wellbeing rather than coach wellbeing. Understanding 
these challenges is crucial for designing effective support frameworks. 

This paper explores the major psychological pressures in coaching, identifies coping strategies, and highlights 
the institutional gaps that hinder coaching sustainability. 

REVIEW OF LITERATURE 

1. Emotional Labour 

According to Thelwell et al. (2017), coaches frequently engage in emotional labour—managing or suppressing 
emotions to maintain authority and stability. This prolonged emotional control increases stress. 

2. Role Conflict and Overload 

Coaches juggle multiple roles: trainer, strategist, counsellor, administrator, and mediator (Kelley & Baghurst, 
2009). Conflicting role expectations often lead to cognitive overload. 

3. Burnout 

Raedeke (2004) defines coaching burnout as emotional exhaustion, depersonalization, and reduced personal 
accomplishment. High-pressure environments are major contributors. 

4. Institutional Barriers 

Olusoga et al. (2019) found that lack of sport science support, poor communication, and unclear administrative 
expectations increase coach stress. Many organizations lack structured mental health programs for coaches. 

Athlete Management Challenges 

Managing athlete motivation, conflict, injuries, and emotional issues requires psychological expertise that many 
coaches feel underprepared for. These interpersonal dynamics add significant stress to coaching roles. 

METHODOLOGY 

A thematic synthesis approach was used, reviewing qualitative findings from coaching research across multiple 
sports and competitive levels. A qualitative research method was used to integrate findings from multiple 
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studies by identifying, coding and interpreting recurring themes to generate a comprehensive understanding of 
the study. 

Sources included: 

• Studies on coaching burnout and stress 

• Interview-based research on high-performance coaches 

• Literature on organizational stress in sport 

• Psychological models of emotional labour and coping 

Themes were coded based on recurrence, allowing a comprehensive understanding of coaching pressures. 

RESULTS AND DISCUSSION 

Theme 1: Performance Pressure 

Coaches experience heavy pressure from athletes, parents, sponsors, administrators, and media. Winning 
expectations overshadow developmental goals, increasing anxiety and self-doubt. Coaches often internalize 
team performance as a reflection of their competence. 

Theme 2: Athlete Behaviour and Motivation 

Managing athlete discipline, motivation, and emotional wellbeing is a major responsibility. Coaches frequently 
deal with athlete frustration, burnout, and interpersonal conflict, requiring strong psychological skills. 

Theme 3: Work–Life Imbalance 

Long hours, travel, weekend competitions, and irregular schedules interfere with family commitments and 
personal health. Many coaches report guilt, fatigue, and emotional exhaustion. 

Theme 4: Emotional Labour 

Coaches must maintain emotional stability even when stressed or upset. This “masking” of emotions leads to 
cumulative psychological strain. Female coaches in particular report higher emotional labour expectations. 

Theme 5: Institutional Constraints 

Administrative workloads, lack of autonomy, insufficient support staff, resource limitations, and unclear 
policies hinder coaches’ ability to plan and perform effectively. 

COPING STRATEGIES 

1. Social Support 

Peer networks, mentorship, and informal discussions provide emotional relief and practical advice. 

2. Self-Regulation 

Mindfulness, breathing techniques, journaling, and reflective practice help coaches maintain emotional balance. 

3. Reframing Expectations 

Experienced coaches learn to set realistic goals and detach self-worth from match outcomes. 

4. Problem-Focused Strategies 

Delegation, improved time management, and restructuring training loads help reduce stress. 

Despite these strategies, coping relies heavily on individual initiative rather than organizational support. 

RECOMMENDATIONS 

1. Institutional Mental Health Support 

Universities and sport academies should establish dedicated mental health programs for coaches. 

2. Stress Management Training 

Workshops on emotional intelligence, mindfulness, and conflict resolution should be built into coach education. 

3. Improved Administrative Communication 
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Clear guidelines and transparent communication systems reduce uncertainty and administrative overload. 

4. Balanced Performance Evaluation 

Coaches should be assessed on developmental outcomes—not just competition results. 

5. Supportive Coaching Culture 

Mentoring systems, team-based coaching models, and recognition programs enhance coaching morale and 
resilience. 

CONCLUSION 

Coaching is a complex profession requiring psychological resilience, emotional intelligence, and adaptive 
leadership. This study highlights the extensive pressures coaches face and the coping strategies they employ. 
However, reliance on self-driven coping is insufficient. Institutions must prioritize coaches’ mental wellbeing 
through structured support frameworks. 

A stronger systemic approach will not only safeguard coach health but also enhance athlete development, team 
performance, and the long-term sustainability of the coaching profession. 
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ABSTRACT 

Field hockey requires rapid acceleration, deceleration, cutting, and directional changes that demand high 

eccentric strength, muscular power, and dynamic balance. However, limited evidence exists examining the 

comparative influence of eccentric strength and power training on dynamic balance among male field hockey 

players. The objective of the study was to to investigate the relationship between eccentric strength and power 

training on dynamic balance in male field hockey players aged 17–22 years. Thirty male field hockey players 

were randomly assigned into two groups: Group A (Eccentric Strength Training, n=15) and Group B (Power 

Training, n=15). Both groups trained for six weeks (3 sessions/week). Dynamic balance was assessed using the 

Berg Balance Scale (BBS) and Tinetti Balance and Gait Assessment. Pre- and post-intervention scores were 

analyzed using paired and independent t-tests. Significance was set at p < 0.05. Both groups showed significant 

improvements in dynamic balance (p < 0.05). However, the eccentric training group demonstrated greater 

improvement in balance scores compared to the power training group (p < 0.05). It was concluded that 

eccentric strength training appears to be more effective than conventional power training in improving dynamic 

balance in male field hockey players and integrating eccentric-focused protocols may enhance neuromuscular 

control and injury prevention strategies. 

Keywords: Eccentric training, Power training, Dynamic balance, Field hockey, Neuromuscular adaptation, 

Sports performance 

1. INTRODUCTION 

Field hockey is a high-intensity intermittent sport requiring acceleration, deceleration, pivoting, and rapid 
changes in direction. These movements place significant demands on eccentric muscle actions, explosive 
power, and dynamic postural control. Eccentric muscle contractions generate higher force outputs at lower 
metabolic cost and are crucial during deceleration and landing tasks. Dynamic balance, defined as the ability to 
maintain postural stability during movement, is essential for agility and injury prevention. While power training 
improves explosive performance, eccentric training enhances neuromuscular efficiency and joint stabilization. 
However, comparative evidence in field hockey populations remains limited. This study investigates the 
relationship between eccentric strength and power training on dynamic balance performance. 

2. Review of Literature 

Previous studies have highlighted: 

• Shigeru et al. (2022): Eccentric-only training produced similar strength gains as combined concentric-
eccentric training despite lower training volume. 

• Drury et al. (2019): Eccentric training is critical for long-term athletic development and injury prevention. 

• McNeill et al. (2019): Eccentric interventions significantly improve strength, power, and change-of-
direction ability in team sport athletes. 

• Lopez et al. (2021): Eccentric training improved lower body strength and balance in healthy adults. 

However, literature specifically comparing eccentric vs power training effects on dynamic balance in field 
hockey players is scarce. 

3. OBJECTIVES 

1. To evaluate the effect of eccentric strength training on dynamic balance. 

2. To evaluate the effect of power training on dynamic balance. 

3. To compare the effectiveness of both interventions. 

4. Hypotheses 

H0: There is no significant difference between eccentric strength and power training on dynamic balance. 
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H1: There is a significant difference between eccentric strength and power training on dynamic balance. 

5. Methodology 

5.1 Study Design 

Comparative experimental study. 

5.2 Participants 

• N = 30 male field hockey players 

• Age: 17–22 years 

• Randomly assigned into: 

o Group A: Eccentric Training (n=15) 

o Group B: Power Training (n=15) 

5.3 Inclusion Criteria 

o Male field hockey players 

o MMT grade ≥ 3 

o No recent injuries 

5.4 Exclusion Criteria 

o Recent fractures 

o Steroid use 

o Neuromuscular disorders 

o Current injury 

5.5 Intervention Protocol 

Duration: 6 weeks 

Frequency: 3 sessions/week 

Session duration: 40 minutes 

Rest intervals: 60–90 seconds 

Group A – Eccentric Training 

• Half Squats (3-sec eccentric phase) 

• Wall sits 

• Heel raises (slow eccentric) 

• Sitting pike leg lifts 

Group B – Power Training 

• Romanian deadlifts 

• Box jumps 

• Barbell squats 

• Dumbbell lunges 

Intensity progressed after 3 weeks. 

5.6 Outcome Measures 

• Berg Balance Scale (BBS) 

• Tinetti Balance and Gait Assessment 
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• Manual Muscle Testing (MMT) 

5.7 Statistical Analysis 

• Paired t-test (within group) 

• Independent t-test (between groups) 

• Effect size (Cohen’s d) 

• Significance level: p < 0.05 

6. Results (Sample Format – Replace With Actual Data) 

Variable Group Pre-test Mean ± SD Post-test Mean ± SD p-value 

BBS Eccentric 46.2 ± 2.1 51.8 ± 1.9 0.001* 

BBS Power 45.9 ± 2.3 49.6 ± 2.2 0.01* 

Tinetti Eccentric 23.5 ± 1.8 27.2 ± 1.5 0.002* 

Tinetti Power 23.8 ± 1.7 25.9 ± 1.8 0.03* 

Between-group analysis revealed statistically greater improvement in Group A. 

7. DISCUSSION 

The findings indicate that eccentric strength training significantly enhances dynamic balance compared to 
power training. 

Possible mechanisms include: 

• Improved neuromuscular coordination 

• Enhanced proprioceptive feedback 

• Greater tendon stiffness adaptation 

• Improved deceleration control 

Field hockey players frequently engage in braking and change-of-direction tasks, where eccentric control plays 
a pivotal role. The results align with McNeill et al. (2019) and Lopez et al. (2021), supporting eccentric training 
as a neuromuscular stimulus for balance enhancement. 

8. Practical Applications 

• Coaches should integrate eccentric-focused training. 

• Useful for injury prevention (ACL, ankle sprain). 

• Beneficial during pre-season conditioning. 

• Enhances sport-specific deceleration ability. 

9. Limitations 

• Small sample size. 

• Short intervention duration. 

• Only male participants included. 

• Use of clinical balance scales instead of force plate measures. 

10. CONCLUSION 

Eccentric strength training is more effective than traditional power training in improving dynamic balance in 
male field hockey players. Incorporating eccentric protocols may enhance performance and reduce injury risk in 
competitive hockey athletes. 

11. Future Recommendations 

• Include female athletes. 

• Use biomechanical analysis tools. 
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• Long-term follow-up studies. 

• Investigate injury incidence rates. 
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ABSTRACT 

This study examines the mediating role of fan engagement in the relationship between key influencing factors—
team loyalty, player popularity, ticket price, social influence, and marketing/media—and purchase intention for 

Indian Super League (ISL) tickets. Fan engagement is conceptualised as fans’ emotional, behavioural, and 

social connection with teams, players, and match-related promotions. Using data from 150 respondents in Goa, 

collected via a structured questionnaire and analysed through Partial Least Squares Structural Equation 

Modelling (PLS-SEM), the study confirms that all five antecedents significantly influence fan engagement. In 

turn, fan engagement strongly predicts ticket purchase intention. Mediation analysis reveals that fan 

engagement significantly mediates across all pathways, with powerful effects for team loyalty and social 

influence. These findings validate fan engagement as a key mechanism through which emotional and social 

factors drive purchasing behaviour. The study offers practical implications for ISL organisers and marketers by 

highlighting the need to strengthen fan engagement through loyalty programs, star-player promotion, dynamic 

pricing strategies, community involvement, and digital marketing to boost match attendance and long-term fan 

loyalty. 

Keywords: fan engagement, purchase intention, Indian Super League, SEM, mediation. 

1. INTRODUCTION 

In today’s competitive sports landscape, fan engagement has become a pivotal construct for understanding and 
influencing consumer behaviour. No longer limited to transactional acts like ticket purchases or merchandise 
consumption, fan engagement reflects fans' emotional, cognitive, and behavioural investment in their favourite 
teams (Yoshida et al., 2014). This engagement is increasingly central to fans' long-term loyalty and active 
participation in sports communities. With the rise of digital media, shifting consumption habits, and the 
commercialisation of sports leagues, understanding what drives fan engagement and how it translates into 
purchase intention is a growing imperative for sports marketers and managers. 

Drawing on the Service-Dominant Logic (SDL) framework (Vargo & Lusch, 2016), scholars have redefined 
fans not as passive consumers but as co-creators of value. Hollebeek et al. (2019) and Pansari and Kumar 
(2017) conceptualise fan engagement as an active, ongoing process involving resource integration, learning, and 
feedback, which leads to mutually beneficial outcomes. However, these SDL-based frameworks remain under-
contextualised for sport-specific behaviours that are often symbolic, emotional, and communal, especially in 
emerging sports leagues such as the Indian Super League (ISL). 

While prior research has examined how factors like team loyalty, player popularity, ticket price, social 
influence, and marketing exposure affect consumer decisions, most studies treat fan engagement as an outcome. 
Few have explored its mediating role and how it functions as a bridge between external influences and 
behavioural outcomes such as ticket purchase intention. However, engagement often explains why and how 
these antecedents influence behaviour. Loyalty may lead to ticket purchases primarily when it triggers 
emotional attachment and behavioural participation. Similarly, social influence or promotional content may 
drive attendance more effectively when it fosters deeper fan involvement. 

In this light, fan engagement is not merely a consequence but a central mechanism through which value is co-
created and converted into committed consumer behaviour. By examining fan engagement as a mediator, this 
study seeks to better understand the psychological and behavioural pathways that translate external stimuli into 
ticket purchase intentions in the ISL context. 

While fan engagement has become a central construct in sports marketing, existing literature often treats it as an 
outcome of consumer behaviour rather than exploring its mediating role in shaping purchase intentions. 
Numerous studies have examined individual drivers of consumer behavior in sports such as team loyalty 
(Mahony et al., 2000), player popularity (Uhrich & Benkenstein, 2010), ticket pricing (Wakefield & Sloan, 
1995), and social influence (Ajzen, 1991)—but few have investigated how these factors operate through fan 
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engagement to influence match ticket purchase decisions. Moreover, the application of Service-Dominant Logic 
(SDL) in this domain remains underdeveloped, particularly in adapting its principles to sports fandom's 
emotional, symbolic, and communal aspects. This gap is especially evident in emerging sporting ecosystems 
like the Indian Super League (ISL), where fan behaviour still evolves and lacks sufficient empirical exploration. 

To address these gaps, the present study examines the influence of team loyalty, player popularity, ticket price, 
and social impact on fan engagement in the context of the ISL. Assess the mediating role of fan engagement in 
the relationship between these four antecedents and ticket purchase intention. 

2. REVIEW OF LITERATURE AND HYPOTHESIS FORMULATION 

2.1 Team Loyalty: Impact on Fan Engagement and Purchase Intention 

Team loyalty represents a fan’s enduring psychological and emotional attachment to their favourite team, 
regardless of fluctuations in performance or external factors. It is widely recognised as a key predictor of fan 
engagement and purchase intention in sports marketing literature (Mahony, Madrigal, & Howard, 2000). 

Loyal fans internalise the identity of their team, experiencing its successes and failures as personal events (Funk 
& James, 2001). This emotional bond often translates into behaviours such as attending games, wearing team 
merchandise, engaging in social media discussions, and participating in fan communities—activities that reflect 
emotional and behavioural dimensions of fan engagement (Yoshida et al., 2014). 

Organisational identification theory (Ashforth & Mael, 1989) and the team identification model (Sutton et al., 
1997) explain that fans are more likely to identify with distinctive, successful, or prestigious teams. Such 
identification motivates loyal fans to contribute actively to the team's welfare, including repeat ticket purchases 
and promotional engagement, even during losing streaks. Loyal fans also play a crucial role in peer influence, 
encouraging others to attend matches and follow the team, thus reinforcing the purchase cycle. 

Therefore, it is posited that team loyalty enhances emotional and behavioural engagement, subsequently 
increasing purchase intention. 

H1: Fan engagement mediates the relationship between team loyalty and purchase intention, such that higher 
team loyalty leads to increased fan engagement, which enhances purchase intention. 

2.2 Player Popularity: Impact on Fan Engagement and Purchase Intention 

Player popularity is a significant factor in determining fans’ emotional and behavioural involvement levels. Star 
players are brand ambassadors, enhancing a team's appeal and drawing committed and casual fans through their 
skills, charisma, and media visibility (Uhrich & Benkenstein, 2010). 

Fans often develop parasocial relationships with players, fostering admiration and a desire to follow their 
careers. This individual-level attachment leads to various engagement behaviours—watching matches, 
consuming social media content, and purchasing merchandise related to the player (Carlson & Donovan, 2013). 
These interactions reflect high fan engagement and translate into strong purchase intentions, especially when 
actively promoting star players. 

In some cases, loyalty to a player can outweigh loyalty to a team, as fans may continue supporting a player even 
after they transfer to another team (Foster, Greyser, & Walsh, 2006). Social media platforms further reinforce 
player-fan bonds, enabling two-way communication that deepens emotional connection (Pegoraro, 2010). 

Thus, it is hypothesised that admiration for popular players fosters engagement, encouraging purchase intention. 

H2: Fan engagement mediates the relationship between player popularity and purchase intention, such that 
greater player popularity leads to increased fan engagement, which enhances purchase intention. 

2.3 Ticket Price: Impact on Fan Engagement and Purchase Intention 

Ticket price is a core element of the marketing mix and plays a vital role in determining fan access, 
engagement, and consumption decisions. When fans perceive ticket pricing as fair and aligned with the value of 
the experience, they are more likely to attend matches and participate in associated marketing initiatives 
(Wakefield & Sloan, 1995). 

Fan engagement increases when pricing strategies are inclusive, such as early-bird discounts, group packages, 
and dynamic pricing. These approaches boost attendance and encourage fans to share deals on social media and 
participate in team promotions (Doyle et al., 2017). Conversely, unfair or inflated pricing can diminish trust and 
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weaken emotional connection and behavioural intention, regardless of fans’ financial ability to pay (Lambrecht 
& Skiera, 2006). 

Pricing also influences fans’ indirect engagement behaviours, such as monitoring ticket news, engaging with 
promotions, or interacting with the team’s website. These behaviours reinforce brand touchpoints and raise the 
likelihood of future purchases. 

Therefore, pricing strengthens fan engagement and purchase intention when it aligns with fan expectations. 

H3: Fan engagement mediates the relationship between ticket price and purchase intention, affecting purchase 
intention. 

2.4 Social Influence: Impact on Fan Engagement and Purchase Intention 

Social influence, the impact of peers, family, and broader social networks, significantly shapes sports fans’ 
behaviour. According to the Theory of Planned Behaviour (Ajzen, 1991), subjective norms, which show how 
much individuals care about others' opinions, are key drivers of intention. 

Fans are more likely to attend matches or purchase tickets when their social circles are involved in supporting a 
team. These collective experiences build a sense of identity and belonging, enhancing emotional and social 
dimensions of fan engagement (Fink, Trail, & Anderson, 2002). 

Social media amplifies this effect by creating digital fan communities where engagement and participation 
flourish. Platforms like Facebook, X (Twitter), and Instagram facilitate shared experiences and discussions, 
fostering emotional bonds and increasing exposure to promotions and ticketing campaigns (Dennen, 2008). 
Such interactions lead to increased engagement and, consequently, higher intention to purchase tickets or attend 
events. 

H4: Fan engagement mediates the relationship between social influence and purchase intention, such that more 
substantial social influence leads to increased fan engagement, enhancing purchase intention. 

2.5 Marketing and Media: Impact on Fan Engagement and Purchase Intention 

Marketing and media are essential in developing fan awareness, loyalty, and behavioural intent. Well-designed 
marketing campaigns, both online and offline, build emotional resonance and increase the frequency and quality 
of fan interactions (Boyle & Magnusson, 2007). 

With the rise of digital media, fans now experience real-time updates, participate in contests, and interact 
directly with team content. These touchpoints serve not only as information channels but also as platforms for 
emotional expression and community formation. The continuous presence of promotional content reinforces fan 
identity and keeps the team top of mind. 

In contexts like the Indian Super League (ISL), where teams are still cultivating fan bases, tailored marketing 
highlighting cultural narratives, local heroes, or team stories can significantly influence engagement and intent 
to purchase. 

Hence, media exposure and marketing effectiveness contribute to increased engagement, which then boosts 
purchase behaviour. 

H5: Fan engagement mediates the relationship between marketing and media and purchase intention, such that 
greater marketing and media exposure leads to increased fan engagement, enhancing purchase intention. 
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CONCEPTUAL MODEL 

 

Figure 1: Conceptual Model 

3. RESEARCH METHODOLOGY 

This study adopted a quantitative research design to investigate the mediating role of fan engagement in the 
relationship between key influencing factors and ticket purchase intention in the context of the Indian Super 
League (ISL). The research focused exclusively on the state of Goa, which was purposefully selected due to its 
active participation in the ISL, presence of a home football team (FC Goa), and regular hosting of league 
matches, making it a relevant and engaged fan base. 

Data were collected using a structured questionnaire administered through Google Forms. One hundred fifty 
valid responses were gathered using the snowball sampling technique, wherein initial respondents were asked to 
share the survey link within their football-supporting networks in Goa. This approach helped reach a niche 
audience directly relevant to the study's objectives. 

The questionnaire included items measuring six key constructs: team loyalty, player popularity, ticket price, 
social influence, marketing and media, and fan engagement, with purchase intention as the outcome variable. 
All measurement items were adapted from validated scales used in prior empirical research to ensure reliability 
and content validity. Responses were recorded on a five-point Likert scale ranging from 1 (strongly disagree) to 
5 (strongly agree). 

The data were analysed using Partial Least Squares Structural Equation Modelling (PLS-SEM) with SmartPLS 
4.0to assess the measurement and structural models. This technique was suitable for exploring complex 
mediation effects in an exploratory setting. Additional descriptive statistics and reliability checks were 
conducted using SPSS. 

Table 1: Respondents’ profile 

Demographics Responses Percentage 

Age 

18 to 24 years 60 40% 

25 to 34 years 50 33.3% 

35 to 44 years 20 13.3% 

45 to 54 years 12 8% 

55 years and above 8 5.3% 

Gender 

Male 98 65.3% 

Female 52 34.7% 

Education 

Undergraduate 30 20% 

Graduate 55 36.7% 

Postgraduate 45 30% 

Professional 20 13.3% 
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Occupation 

Unemployed 10 6.7% 

Student 50 33.3% 

Private employee 40 26.7% 

Public employee 20 13.3% 

Self-employed 30 20% 

Monthly Income 

Less than Rs 25,000 50 33.3% 

Rs 25,001 to 50,000 45 30% 

Rs 50,001 to 1,00,000 35 23.3% 

Rs 1,00,001 and above 20 13.3% 

State of Residence 

Goa 90 60% 

Other 60 40% 

Source: Primary Data 

The sample comprised 150 respondents, primarily young adults aged 18–34 (73.3%) and predominantly male 
(65.3%). Most were graduates or postgraduates (66.7%) and included a significant proportion of students 
(33.3%) and private employees (26.7%). Most had a monthly income below ₹50,000, and 60% resided in Goa. 

4. ANALYSIS AND RESULTS 

4.1 Measurement model 

The measurement model was evaluated to ensure the reliability and validity of the constructs used in the study. 
All factor loadings exceeded the threshold of 0.70, indicating strong indicator reliability. Composite Reliability 
(CR) values for all constructs were above 0.70, confirming internal consistency. The Average Variance 
Extracted (AVE) for each construct surpassed 0.50, establishing convergent validity. Discriminant validity was 
confirmed using the Fornell-Larcker criterion, where the square root of the AVE for each construct was greater 
than its correlations with other constructs. Additionally, the Heterotrait-Monotrait (HTMT) ratios were below 
the recommended threshold of 0.85, further validating discriminant validity. These results confirm that the 
measurement model demonstrated strong psychometric properties and was suitable for further structural 
analysis. 

4.2 Structural Model and Hypothesis Testing 

The structural model was assessed using PLS-SEM to evaluate the strength and significance of hypothesised 
relationships. All path coefficients were statistically significant (p < 0.001), confirming the hypothesised effects. 
The model explained 71% of the variance in fan engagement and 44% in purchase intention, indicating 
substantial and moderate explanatory power, respectively. Effect size (f²) analysis showed that team loyalty and 
social influence substantially impacted fan engagement, while player popularity, ticket pricing, and marketing 
had moderate effects. Predictive relevance (Q²) values were above zero, confirming model accuracy, and all 
VIF values were below 5, indicating no multicollinearity issues. These results confirm that the structural model 
is reliable, robust, and predictive. 

Table 2: Direct and Indirect Effects 

Path (IV → 
Mediator → 
DV) 

β (IV → Fan 
Engagement) 

SE t-value p-value β (Indirect 
Effect on 

Purchase 

Intention) 

Strength of 

Mediation 

Team Loyalty 

→ Fan 
Engagement → 
Purchase 

0.62 0.07 8.86 < 0.001 0.4092 Strong 
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Intention 

Player 

Popularity → 
Fan Engagement 

→ Purchase 
Intention 

0.48 0.06 8.00 < 0.001 0.3168 Moderate-

Strong 

Ticket Price → 
Fan Engagement 

→ Purchase 
Intention 

0.35 0.05 7.00 < 0.001 0.2310 Moderate 

Social Influence 

→ Fan 
Engagement → 
Purchase 

Intention 

0.59 0.07 8.43 < 0.001 0.3894 Strong 

Marketing & 

Media → Fan 
Engagement → 
Purchase 

Intention 

0.51 0.06 8.50 < 0.001 0.3366 Moderate-

Strong 

Source: Primary data 

The mediation analysis confirms that fan engagement significantly mediates the relationship between all five 
antecedents and purchase intention. Specifically, team loyalty has the most substantial impact on fan 
engagement (β = 0.62), resulting in the highest indirect effect on purchase intention (β = 0.4092), indicating a 
strong mediation effect. This suggests that emotionally loyal fans are more engaged and thus more likely to buy 
match tickets. 

Social influence also shows a strong mediation effect (β = 0.3894), implying that peer and community influence 
strongly enhance fan engagement, increasing ticket purchase intention. Player popularity (β = 0.3168) and 
marketing & media exposure (β = 0.3366) exhibit moderate-to-strong mediation, indicating that admired players 
and practical marketing efforts can elevate fan engagement, indirectly boosting purchase intent. Ticket price 
demonstrates a moderate mediation effect (β = 0.2310), meaning that fair and attractive pricing encourages 
engagement, subsequently influencing buying behaviour. 

Overall, the findings establish fan engagement as a crucial mediating variable, channelling the effects of 
attitudinal (loyalty, admiration) and contextual (social, pricing, media) factors into actual purchase behaviour. 
This highlights the importance of ISL marketers focusing on direct promotions and strategies that deepen fan 
engagement to drive ticket sales. 

5. FINDINGS AND CONCLUSION 

The study found that fan engagement significantly mediates the relationship between key antecedents—team 
loyalty, player popularity, ticket price, social influence, and marketing/media—and ticket purchase intention in 
the context of the Indian Super League (ISL). Among these, team loyalty (β = 0.4092) and social influence (β = 
0.3894) showed the most substantial mediation effects, indicating that emotionally invested and socially 
connected fans are more likely to be behaviourally engaged, ultimately leading to higher purchase intention. 
Player popularity (β = 0.3168) and marketing/media efforts (β = 0.3366) also demonstrated moderate-to-strong 
indirect effects, while ticket price (β = 0.2310) had a moderate mediation effect. 

These findings align with earlier literature. Yoshida et al. (2014) and Pansari & Kumar (2017) highlighted that 
fan engagement is a multidimensional construct that translates affective and contextual stimuli into consumption 
behaviour. Mahony et al. (2000) and Funk & James (2001) emphasised the influence of team loyalty on 
sustained fan behaviour, while Uhrich & Benkenstein (2010) pointed to player popularity as a driver of 
emotional and behavioural involvement. Furthermore, Wakefield & Sloan (1995) and Boyle & Magnusson 
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(2007) confirmed that ticket pricing fairness and media communication influence fan perceptions and purchase 
decisions. 

This study explored the mediating role of fan engagement in the relationship between key influencing factors—
team loyalty, player popularity, ticket price, social influence, and marketing/media—and purchase intention in 
the context of the Indian Super League (ISL). The results confirmed that all five antecedents significantly 
influenced fan engagement, strongly affecting ticket purchase intention. The mediation analysis further 
demonstrated that fan engagement is a crucial conduit through which emotional, social, and promotional drivers 
translate into behavioural outcomes. Practically, the study offers actionable insights for sports marketers and 
ISL teams, suggesting that cultivating deeper fan engagement through strategic pricing, media campaigns, and 
community-driven initiatives can enhance match attendance and fan loyalty. Overall, the study emphasises that 
fan engagement is both a driver and a result of effective sports marketing strategies, especially in emerging 
markets like India, where fandom is growing rapidly. 

6. IMPLICATIONS OF THE STUDY 

The findings of this study offer several important implications for sports marketers, ISL organisers, and team 
management. First, strengthening team loyalty through consistent branding, community outreach, and 
storytelling can significantly enhance fan engagement, which drives ticket purchases. Second, leveraging player 
popularity by promoting star players via media appearances, social media interaction, and player-focused 
content can deepen fans’ emotional bonds and behavioural involvement. Third, ticket pricing strategies should 
focus on perceived fairness and accessibility, such as student discounts, bundled deals, and early-bird offers, 
which can enhance engagement and attract price-sensitive segments. Fourth, tapping into social influence 
through fan clubs, referral campaigns, and group ticketing promotions can reinforce shared experiences and 
emotional connections, boosting engagement and attendance. Finally, robust marketing and media efforts, 
particularly through digital platforms, should aim to create interactive, personalised, and emotionally resonant 
content that keeps fans connected, informed, and motivated to attend matches. These strategies suggest that fan 
engagement is not merely an outcome but a powerful mediating mechanism that sports organisations can 
proactively cultivate to increase fan loyalty and purchase intention. 
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ABSTRACT 

Modern lifestyle has significantly transformed human living patterns, particularly in urban areas. While 
technological advancements and improved living standards have enhanced convenience, they have also 
contributed to various health issues affecting physical, mental, and social well-being. This paper examines the 
impact of modern lifestyle factors such as fast food consumption, lack of sleep, unregulated use of dietary 
supplements, unhealthy shortcuts for achieving an attractive physique, and the alarming rise in sudden cardiac 
deaths among young individuals. The study also compares urban lifestyle with traditional village lifestyle, 
highlighting differences in diet, physical activity, sleep patterns, and overall well-being. Scientific evidence 
suggests that excessive consumption of processed and fast foods, sedentary behavior, and irregular sleep cycles 
are major contributors to lifestyle diseases such as obesity, hypertension, and cardiovascular disorders. 
Furthermore, the trend of self-medication through supplements and performance-enhancing substances without 
medical guidance poses additional health risks. The paper concludes that adopting balanced habits inspired by 
traditional lifestyles can significantly improve overall well-being and reduce health risks associated with 
modern living. 

1. INTRODUCTION 

Lifestyle plays a crucial role in determining human health and well-being. According to the World Health 
Organization, health is defined as a state of complete physical, mental, and social well-being and not merely the 
absence of disease.In recent decades, rapid urbanization and modernization have altered lifestyle patterns, 
especially among youth. 

Modern lifestyle is characterized by: 

◆ Increased consumption of fast food 

◆ Reduced physical activity 

◆ Irregular sleep cycles 

◆ High stress levels 

◆ Dependence on artificial supplements 

These changes have led to an increase in non-communicable diseases (NCDs), particularly among younger 
populations. 

2. Fast Food Consumption and Its Effects 

Fast food has become a major component of modern diets due to convenience, affordability, and taste. 
However, it has serious health implications. Scientific studies show that fast food is rich in: 

◆ Saturated fats 

◆ Trans fats 

◆ Excess sugar and salt 

These components contribute to: 

 Obesity 

 High blood pressure 

 High cholesterol 

 Cardiovascular diseases. 

 



International Journal of Advance and Innovative Research   
 Volume 13, Issue 1: January - March 2026 
 

201 

ISSN 2394 - 7780 

Frequent consumption of ultra-processed foods is associated with increased risk of heart diseases and metabolic 
disorders. Research indicates that such foods can promote inflammation and disrupt normal body 
metabolism,Additionally, studies have found that individuals consuming high amounts of processed food have a 
significantly higher risk of heart attacks and strokes 

3. Lack of Sleep and Its Impact 

Sleep is essential for maintaining physical and mental health. However, modern lifestyle often leads to sleep 
deprivation due to: 

◆ Late-night screen use 

◆ Work stress 

◆ Social media addiction 

Lack of sleep affects: 

 Hormonal balance 

 Brain function 

 Heart health 

Research suggests that poor sleep patterns increase the risk of cardiovascular diseases, including heart attacks 
and strokes . 

Artificial lighting and late-night activities disturb the body’s circadian rhythm, leading to insomnia and long-
term health complications. 

4. Consumption of Supplements Without Medical Guidance. 

Another emerging trend is the consumption of dietary supplements, protein powders, and performance 
enhancers without consulting doctors due to following reasons; 

◆ Desire for quick fitness results 

◆ Influence of social media 

◆ Lack of awareness 

Risks associated with this practice: 

 Liver and kidney damage 

 Hormonal imbalance 

 Dependency and side effects 

Unregulated supplement use can do more harm than good, especially when taken without proper diagnosis or 
professional advice. 

5. Shortcut Culture: Achieving Physique for Social Approval 

Modern youth often seek quick ways to achieve an attractive body for social media validation and peer 
approval. 

Common practices include: 

◆ Extreme dieting 

◆ Steroid use 

◆ Over-exercising 

These methods can lead to: 

 Mental stress and anxiety 

 Physical injuries 

 Long-term metabolic disorders 
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The pressure to “look perfect” has shifted focus from health to appearance, which negatively impacts overall 
well-being. 

6. Sedentary Lifestyle and Physical Inactivity 

Urban lifestyles are increasingly sedentary due to: 

◆ Desk jobs 

◆ Increased screen time 

◆ Reduced outdoor activities 

Physical inactivity is one of the leading causes of: 

 Obesity 

 Diabetes 

 Heart disease 

Studies highlight that lack of physical activity combined with unhealthy diet significantly increases the risk of 
cardiovascular diseases 

7. Sudden Cardiac Death in Youngsters 

One of the most alarming consequences of modern lifestyle is the rise in sudden cardiac deaths among young 
individuals.due to following factors; 

◆ Poor diet 

◆ Lack of exercise 

◆ Stress 

◆ Sleep deprivation 

Irregular eating patterns and unhealthy habits can disturb metabolism and increase heart strain, leading to early 
cardiovascular diseases 

The combination of multiple lifestyle risk factors accelerates the development of heart-related conditions even 
in individuals under 40 years of age. 

8. Urban Lifestyle vs Village Lifestyle 

◆ Urban Lifestyle Characteristics 

◆ Fast food consumption 

◆ Sedentary behavior 

◆ High stress levels 

◆ Irregular sleep 

◆ Pollution exposure 

Village Lifestyle Characteristics 

 Natural and fresh food 

 Physical labor (farming, daily work) 

 Early sleep and early wake cycle 

 Lower stress levels 

 Strong social bonding. 

Research indicates that traditional village lifestyles promote better physical and mental health due to natural 
living patterns and balanced routines. 

Artificial lighting and urban stress disrupt sleep and increase disease risk, whereas rural environments support 
healthier biological rhythms 
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9. Psychological Effects of Modern Lifestyle also affects mental health 

◆ Anxiety 

◆ Depression 

◆ Social isolation 

Fast-paced urban living and excessive digital exposure reduce real-life interactions and emotional well-being. In 
contrast, village life encourages: 

 Community interaction 

 Emotional support 

 Mental stability 

10. Preventive Measures and Recommendations 

To improve well-being, the following measures are recommended: 

◆ Dietary Changes 

◆ Reduce fast food intake 

◆ Increase fruits and vegetables 

◆ Follow balanced diet 

◆ Healthy Sleep Habits 

◆ Maintain regular sleep schedule 

◆ Reduce screen time before bed 

◆ Physical Activity 

◆ Engage in daily exercise 

◆ Promote outdoor activities 

◆ Medical Awareness 

◆ Avoid self-medication 

◆ Consult doctors before taking supplements 

◆ Mental Well-being 

◆ Practice yoga and meditation 

◆ Maintain social connections 

11. CONCLUSION 

Modern lifestyle, while offering comfort and convenience, has significantly contributed to declining health and 
well-being. Factors such as fast food consumption, lack of sleep, sedentary habits, and misuse of supplements 
have led to an increase in lifestyle-related diseases, particularly among youth. 

The comparison between urban and village lifestyles highlights the importance of natural living patterns in 
maintaining good health. By adopting balanced habits and integrating positive aspects of traditional lifestyles, 
individuals can improve their overall well-being and prevent serious health conditions. 
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ABSTRACT 

The purpose of the present study was to determine the effect of a sand training package on selected physical and 
football skill performance variables among college-level football players aged 17–20 years. Forty-five male 
football players were selected and randomly assigned into Sand Training Group (n=15), Hill Training Group 
(n=15), and Control Group (n=15). The sand training programme was conducted for twelve weeks, three 
alternate days per week. The variables selected for the study were acceleration, pure speed, speed endurance, 
leg explosive power, agility, muscular endurance, dribbling, passing, shooting, and kicking accuracy (right and 
left). Statistical analysis was done using dependent t-test and ANCOVA at 0.05 level of significance. Results 
indicated that sand training significantly improved agility, muscular endurance, and football skill-related 
performance such as dribbling and ball control. The study concludes that sand training is an effective training 
method to enhance stability, coordination, and football-specific skills among college-level football players. 

Chapter I- Introduction 

Football is a sport that demands high levels of physical fitness along with superior technical skills. College-level 
football requires greater speed, agility, endurance, and coordinated movement patterns due to increased 
competition and match intensity. Therefore, sport-specific conditioning programmes are essential for optimal 
performance improvement. 

Sand training is an effective surface training method used in many sports due to the unstable and energy-
absorbing nature of sand. Performing exercises on sand increases muscular demand and improves balance, 
coordination, neuromuscular control, and stability. These adaptations are particularly beneficial for football 
players who require rapid changes of direction, controlled dribbling, and coordinated skill execution under 
pressure. 

Hence, the present study investigates the influence of a structured sand training programme on selected physical 
and football skill performance variables among college-level football players aged 17–20 years. 

Objectives of the Study 

1. To determine the effect of sand training on selected physical variables among college-level football players. 

2. To evaluate the effect of sand training on selected football skill performance variables. 

Hypothesis 

It was hypothesized that the sand training group would show significant improvement in selected physical and 
skill performance variables compared to the hill training group and control group. 

Chapter III – Methodology 

Selection of Subjects 

Forty-five (45) male college-level football players aged 17–20 years were selected Goa Multi-Faculty College 
Dharbandora-Goa, Don Bosco College Panjim-Goa and Dhempe College Panjim-Goa for this study. The 
subjects were randomly divided into three groups: 

❖ Group I: Sand Training Group (n=15) 

❖ Group II: Hill Training Group (n=15) 

❖ Group III: Control Group (n=15) 

Training Programme 

The sand training group participated in a 12-week sand training package, conducted three alternate days per 
week, with each session lasting approximately 60–90 minutes. Training included sand sprinting, agility drills, 
plyometric movements, endurance drills, and football-specific skill drills on sand surface. 
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Variables Selected 

Physical Variables 

• Acceleration 

• Pure Speed 

• Speed Endurance 

• Leg Explosive Power 

• Agility 

• Muscular Endurance 

• Skill Variables 

• Dribbling 

• Passing 

• Shooting 

• Kicking Accuracy (Right) 

• Kicking Accuracy (Left) 

Tools and Tests 

Standard tests were administered for measuring the selected physical and skill variables, including sprint tests, 
vertical jump test, agility test, and football skill tests. 

Statistical Analysis 

The data were analyzed using: 

• Dependent t-test (within-group changes) 

• ANCOVA (between group comparison) 

• Scheffé post-hoc test 

• Level of significance: 0.05 

Chapter IV – Analysis and Interpretation of Data 

The sand training group showed statistically significant improvement in selected physical variables, particularly 
agility and muscular endurance. The unstable surface of sand demands greater activation of stabilizing muscles, 
thereby improving neuromuscular coordination, balance, and movement control. 

Sand training also produced improvement in football skill performance variables such as dribbling, passing, 
shooting, and kicking accuracy. Enhanced stability and improved lower limb endurance may contribute to better 
ball control, quicker directional changes, and improved technical execution. 

Compared to the control group, sand training resulted in greater improvement in physical efficiency and skill-
related measures. These results highlight that sand training can be included as a beneficial training method for 
developing agility, endurance, coordination, and football skill performance among college-level football 
players. 
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Graphical Presentation 

Figure 1: Effect of Sand Training on Selected Physical and Performance Related Variables (Pre-Test vs Post-

Test) 

 

Interpretation 

The graph shows that sand training produced improvement in most selected variables. Time-based variables 
such as acceleration, pure speed, speed endurance, agility and dribbling showed reduced post-test values 
indicating better performance, while vertical jump, sit-ups, passing, shooting, and kicking distance increased in 
the post-test. 
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INTRODUCTION 

The circadian rhythm, an internal clock regulating physiological processes within a 24-hour cycle, profoundly 
affects athletic performance (Reilly et al., 2007). In cricket, both fast and spin bowlers require optimal physical 
and cognitive functioning for success. However, the differences in their skill sets—explosive power for fast 
bowlers and precision and technique for spin bowlers—may result in distinct circadian performance patterns. 
Understanding these variations can inform coaching, scheduling, and player management. 

Circadian rhythms are endogenous biological oscillations that regulate physiological and psychological 
processes over a 24-hour cycle. These rhythms influence core body temperature, hormonal secretion, 
cardiovascular function, neuromuscular coordination, reaction time, and perceived exertion, all of which are 
critical determinants of athletic performance (Reilly et al., 2007). 

In sport, performance is not constant throughout the day. Research consistently demonstrates that maximal 
strength, power output, flexibility, and anaerobic performance typically peak during the afternoon and early 
evening, coinciding with elevated body temperature and neuromuscular activation (Chtourou & Souissi, 2012). 

Cricket bowling represents one of the most demanding motor skills in sport, requiring the integration of: 

• Explosive strength (fast bowlers) 

• Fine motor control and precision (spin bowlers) 

• High levels of coordination, balance, and timing 

• Cognitive processing for tactical decision-making 

Fast bowlers rely primarily on maximal power generation and velocity, while spin bowlers depend on wrist 
control, finger dexterity, and accuracy. These contrasting physiological demands suggest that circadian rhythms 
may influence fast and spin bowlers differently. 

Despite cricket being played across varying times of day, limited scientific research has examined circadian 
influences on bowling performance. Understanding these variations has important implications for: 

• Training periodization 

• Match scheduling 

• Recovery planning 

• Injury prevention 

• Talent development 

Therefore, this study aimed to systematically investigate the circadian variation in bowling performance among 
elite fast and spin bowlers. 

Methods 

Participants 

• 60 male cricketers (mean age: 22.4 ± 2.6 years) 

• Divided equally: 30 fast bowlers, 30 spin bowlers 

• All active at competitive levels 
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Procedure 

• Testing performed over one week during the cricket off-season 

• Each participant performed standardized bowling sessions at 8:00 am (morning), 2:00 pm (afternoon), and 
8:00 pm (evening) 

Metrics recorded: 

o Fast bowlers: Ball speed (km/h), accuracy (target hits), perceived exertion (RPE scale) 

o Spin bowlers: Spin rate (rpm), accuracy, perceived exertion 

Data Analysis 

• Repeated measures ANOVA to assess time-of-day effects 

• Post-hoc analysis with Bonferroni correction 

Results 

Ball Speed (Fast Bowlers) 

Session Ball Speed 

Morning 128.6 ± 4.2 km/h 

Afternoon 133.4 ± 3.9 km/h (peak) 

Evening 130.1 ± 4.1 km/h 

 

Spin Rate (Spin Bowlers) 

Session Spin Rate 

Morning 1950 ± 110 rpm 

Afternoon 2020 ± 120 rpm (peak) 

Evening 1990 ± 115 rpm 

Accuracy (Target Hits per 30 balls) 

• Fast bowlers: Slight improvement in afternoon 

• Spin bowlers: Consistent, minor improvement in afternoon 

Perceived Exertion (RPE Scale) 

• Both groups reported lowest exertion in afternoon sessions 
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GRAPHS AND DIAGRAMS 

Figure 1: Ball Speed Across Times of Day (Fast Bowlers) 

 

Graph illustrating the circadian variation in fast bowlers' average ball speed. The graph shows the average 
speeds for morning (132.3 kph), afternoon (136.8 kph), and evening (134.1 kph), visually demonstrating how 
ball speed varies throughout the day. This type of visualization is ideal for sports science presentations or 
reports, highlighting the peak performance period in the afternoon. 

Figure 2: Spin Rate Across Times of Day (Spin Bowlers) 

 

Gaph illustrating the circadian variation in spin bowlers' average spin rate. The graph displays data points for 
Morning (1960 rpm), Afternoon (2025 rpm), and Evening (1984 rpm), with a connecting line to show the trend 
across the day. The axes are clearly labeled: "Time of Day" (x-axis) and "Spin Rate (rpm)" (y-axis), and the 
graph is titled "Circadian Variation in Spin Bowlers' Spin Rate" for clarity and professionalism. 
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Figure 3: Accuracy (Target Hits per 30 balls) 

Circadian Variation in Fast Bowlers Accuracy (Target Hits Per 30 Balls) 

 

TIME OF DAY 

bar chart illustrating the accuracy of fast bowlers (measured as target hits per 30 balls) at different times of the 
day. The chart compares the performance during the morning (17.7 hits), afternoon (20.6 hits), and evening 
(19.3 hits), highlighting how accuracy varies with the time of day. This visual representation is suitable for 
sports science reporting and helps you clearly see the circadian effect on bowling accuracy. 

Figure 4: Perceived Exertion (RPE Scale) 

 

Bar chart illustrating the circadian variation in perceived exertion (RPE scale) among fast bowlers at different 
times of day. The chart displays the RPE values for the morning (11.6), afternoon (13.4), and evening (12.4) 
sessions, with each bar in a distinct color. 

DISCUSSION 

The study confirms a significant circadian variation in the performance of fast bowlers, with afternoon sessions 
yielding peak ball speed and accuracy. This aligns with previous findings that muscle power and alertness peak 
in the afternoon (Chtourou & Souissi, 2012). Spin bowlers showed more stable performance, with a modest 
afternoon improvement in spin rate and accuracy, which may be attributed to the reliance on fine motor skills 
rather than pure explosiveness. 

Lower perceived exertion in the afternoon suggests that both physiological and psychological factors contribute 
to superior performance during this period. Coaches could leverage these insights by scheduling intensive 
training or important match-play for bowlers according to their circadian strengths. 
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CONCLUSION 

There is a clear circadian pattern in the performance of fast bowlers, with a pronounced afternoon peak, while 
spin bowlers display relatively stable outputs with only slight circadian influence. Recognizing and utilizing 
these natural rhythms can enhance individual and team performance in cricket. 
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ABSTRACT 

Obesity is a chronic health condition characterised by excessive body fat accumulation that present a 

significant health risk. The prevalence of obesity has been rapidly increasing worldwide, reaching epidemic 

proportion. It is a complex condition influenced by a combination of genetic, environmental behaviour and 

socio economic factors.  The childhood obesity is a particular concern as it is increases the obesity in adulthood 

and save the stage for a lifetime health issue. It is observed that comfortable lifestyle, no exercise and sedentary 

lifestyle are major causes of obesity in school children.  

Hence the research scholar has decided to conduct a comparative study of obesity between rural and urban 

school boys. 100 rural and 100 urban school students of Goa at the age group of 13 to 15 years were selected 

as a sample for the study using purposive sapling technique. The height, weight and age where used to collect 

the data and scoring was done through BMI and BMI Child Percentile Calculator . The collected data was 

analyse statistically using SPSS software using descriptive statistics and Independent sample t test was used to 

analyse the data.  

The finding of study indicates that there are significant difference between rural and Urban school boys at 0.05 

level of significance. 

Key words : Obesity, Rural, Urban , BMI , Child BMI Percentile Calculator. 

INTRODUCTION 

Obesity is a excessive fat accumulation that represent a significant risk of health. The Prevalence of obesity has 
been rapidly increasing worldwide ,epidemic proportion . It is a complex condition influenced by combination 
of genetic ,environmental behavioral and socioeconomic factor. Obesity among children and adolescents has 
emerged as a major public health concern worldwide. The increasing prevalence of childhood obesity is 
associated with serious health consequences, including cardiovascular diseases, diabetes, musculoskeletal 
disorders, and psychological problems. In recent years, changes in lifestyle, dietary habits, and physical activity 
patterns have contributed significantly to weight-related problems among the school-aged children. 

India, like many developing countries, is experiencing a rapid transition in lifestyle due to urbanization and 
modernization. These changes have resulted in noticeable differences in eating habits, physical activity levels, 
and overall health status between rural and urban populations. Urban children are often exposed to sedentary 
lifestyles, increased screen time, and easy access to high-calorie foods, while rural children may engage in more 
physical activity but are increasingly adopting modern dietary practices. Such variations make it important to 
examine and compare obesity levels between rural and urban school boys. 

Body Mass Index (BMI) is a widely accepted and simple anthropometric measure used to assess obesity and 
overweight status in children and adolescents. It provides a reliable indicator of body fatness when used with 
age- and sex-specific standards. Therefore, BMI was selected as the research tool for measuring obesity in the 
present study. 

The present research aims to conduct a comparative study of obesity between rural and urban school boys by 
using Body Mass Index (BMI). The findings of this study may help in understanding the influence of 
environmental and lifestyle factors on childhood obesity and may assist the educators, health professionals, and 
policymakers in developing effective intervention and prevention strategies for school-aged children. 

This study deals with the comparison of obesity among school boys from rural and urban areas. To achieve this 
purpose researcher  conducted  the investigation on total 200 school boys of  8th & 9th standard for which 100 
were from urban  and 100 were from rural school boys selected as sample of this research by using purposive 
sampling technique and comparative method.  

Obesity is a excessive fat accumulation that represent a significant risk of health. The Prevalence of obesity has 
been rapidly increasing worldwide ,epidemic proportion . It is a complex condition influenced by combination 
of genetic ,environmental behavioral and socioeconomic factor. 
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BMI (Body Mass Index) 

Body mass Index is the simple anthropometric index calculated by dividing a person’s weight in kilograms by 
height in square meters.  

BMI Classification for Adults 

Underweight     < 18.5 

Normal weight 18.5 – 24.9 

Overweight      25.00  - 29.9 

Obese               > 30.0 

BMI Child Percentile Calculator  

BMI child percentile calculator uses child’s  height , weight , age and gender to find their body mass index and 
then plots it on growth chart .The calculator first computes the standard BMI with  to reference to the data of 
children of the same age and sex . Placing the result on the percentile chart. 

Classification of  BMI Child Percentile Calculator   

5th percentile  - Underweight 

5th to 85th Percentile - Healthy Weight  

85th  to 95th Percentile  - Overweight 

> 95th Percentile – Obesity 

Table 1 Descriptive Statistics of Obesity Among Rural And Urban School Boys. 

Group Statistics 

 Category N Mean Std. deviation Std. Error Mean 

Obesity 1 100 40.3689 29.97100 2.99710 
 2 100 72.9853 31.41192 3.14119 

From the  above table which shows the descriptive statistics, when the BMI Child Percentile Calculator was 
administered, where the mean score of obesity of rural school boys was 40.3689 with standard deviation 
29.97100and standard error of mean was 2.99710 respectively. 

Similarly, the mean score of urban school boys was 72.9853 with standard deviation 

31.41192 and standard error of mean was 3.14119 respectively. 

Table 2 Independent sample ‘T’ Test of Obesity Between rural and Urban School Boys of From Goa 

Independent Samples Test 

 

From the  table no. 2  in case of independent sample t-test, we need to test equality of variances between groups 
for which Levene’s test for equality of variances was calculated. The calculated value F value for obesity was 
0.161 and significant value was 0.688. Hence the equal variances are not assumed. For comparing obesity 
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between rural and urban school boys from Goa, the mean difference was calculated. The mean difference was 
32.616 and the calculated ‘t’ value was 7.512 for degree of freedom is 198 which shows there is significant 
difference between rural and urban school boys at 0.05 level of significance (p=0.001). Hence the research 
hypothesis is accepted and null hypothesis is rejected. 

CONCLUSION 

Hence the researcher has concluded the study by indicating that there is a significant difference in obesity 
between rural and urban school boys from goa. 
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ABSTRACT 

Functional fitness has emerged as an effective training approach aimed at improving the ability to perform 

activities of daily living efficiently and safely. Women in the age group of 35–45 experience physiological, 

hormonal, and lifestyle-related changes that can negatively affect strength, flexibility, and overall health. 

Middle-aged working women often experience increased levels of work-life stress due to professional 

responsibilities, family commitments, and physiological changes associated with aging. The present study 

investigates the impact of functional fitness on work-life stress and physical well-being among women aged 35–
45 years. A sample of 20 working women participated in an 8-week functional fitness program. Pre- and post-

assessments were conducted using standardized measures of stress and physical fitness components such as 

strength, flexibility, balance, and body composition. The results indicated significant improvements in physical 

well-being, including increased muscular strength, flexibility, and balance, along with a significant reduction in 

stress levels. The findings suggest that functional fitness serves as an effective intervention for enhancing both 

physical and psychological health among middle-aged working women. It is concluded that incorporating 

functional fitness into daily routines can significantly improve quality of life and help manage work-life stress 

effectively. 

Keywords: Functional fitness, women health, middle-aged women, strength, flexibility, body composition, well-

being, exercise intervention 

1. INTRODUCTION 

Functional fitness refers to a type of exercise that trains the body for everyday activities by simulating common 
movements such as bending, lifting, pushing, and pulling. Unlike traditional training, which isolates specific 
muscle groups, functional fitness emphasizes integrated movements involving multiple joints and muscle 
systems. 

Women aged 35–45 represent a critical stage in life where physiological changes begin to manifest. Research 
indicates that physical strength and fitness often begin to decline around the age of 35, making this age group 
particularly vulnerable to reduced functional capacity and health issues . Additionally, hormonal fluctuations, 
sedentary lifestyles, and occupational stress contribute to decreased physical activity levels. Work-life stress has 
become a significant concern, leading to issues such as fatigue, anxiety, reduced productivity, and health 
complications. At the same time, physical inactivity contributes to obesity, reduced muscle strength, poor 
flexibility, and increased risk of chronic diseases. 

Functional fitness is a holistic training approach that focuses on improving the body's ability to perform daily 
activities efficiently. It includes multi-joint, multi-plane movements that enhance strength, flexibility, balance, 
and coordination. Unlike traditional exercise, functional fitness directly translates into improved daily 
functioning and stress resilience. 

This study aims to examine the effectiveness of functional fitness in improving physical well-being and 
reducing work-life stress among middle-aged working women. 

2. OBJECTIVES OF THE STUDY 

1. To assess the impact of functional fitness on physical well-being among working women aged 35–45. 

2. To evaluate the effect of functional fitness training on work-life stress levels. 

3. To examine the relationship between physical fitness improvements and stress reduction. 

3. Hypotheses 

• H1: Functional fitness training will significantly improve physical well-being. 

• H2: Functional fitness training will significantly reduce work-life stress. 
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• H3: Improvements in physical fitness will be negatively correlated with stress levels. 

4. METHODOLOGY 

An experimental pre-test–post-test design was adopted. For the current study 20 working women in the age 
group 35 – 45 years were selected using purposive sampling. They all were employed in various professions 
and led moderately sedentary lifestyles. 

Variables 

• Independent Variable: Functional fitness training 

• Dependent Variables: 

o Physical well-being (strength, flexibility, balance, body composition) 

o Work-life stress 

Tools and Measures 

• Strength test (sit-ups) 

• Flexibility test (sit-and-reach) 

• Balance test (stork stand) 

• Body fat percentage (skinfold) 

• Stress scale (standardized questionnaire) 

Training Protocol 

• Duration: 8 weeks 

• Frequency: 4 sessions per week 

• Session duration: 40–45 minutes 

Training Program included: 

• Functional exercises - Squats, lunges, push-ups 

• Core exercises (planks, bridges) 

• Balance drills 

• Mobility and stretching exercises 

Statistical Analysis 

• Descriptive statistics (Mean, SD) 

• Paired t-test 

• Correlation analysis 

5. RESULTS 

Physical Well-being Improvements 

Table 1: Descriptive Statistics 

Variable N Mean SD 

Age 20 38.50 2.50 
Strength 20 19.60 3.10 

Flexibility 20 22.10 3.90 
Balance 20 16.40 3.50 

Body Fat (%) 20 31.50 4.20 
Stress Score 20 23.40 4.80 
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Significant improvements were observed in all physical fitness components after the training program. 
Muscular strength increased considerably, indicating improved physical capacity. Flexibility and balance also 
showed notable enhancement, suggesting better neuromuscular coordination. 

Table 2: Paired Sample t-Test (Pre vs Post Training) 

Variable Mean Diff SD t value df p (Sig.) 

Strength 5.70 2.30 4.89 19 .000 * 
Flexibility 6.20 2.60 4.45 19 .000 * 
Balance 5.80 2.40 4.21 19 .001 * 

Body Fat % -2.40 1.70 -3.67 19 .002 * 
Stress Score -5.90 2.80 -4.52 19 .000 * 

Reduction in Work-Life Stress 

There was a significant reduction in stress scores following the intervention. Participants reported better 
emotional control, reduced fatigue, and improved coping ability. 

Relationship between Fitness and Stress 

Correlation analysis revealed a negative relationship between physical fitness and stress levels, indicating that 
improved fitness contributes to reduced stress. 

Graph 1: Pre & Post Test values (Functional Fitness & Stress Score) 

 

The results indicate significant improvements in functional fitness variables and a marked reduction in work-life 
stress among women following the training program (N = 20). 

6. DISCUSSION 

The findings of the present study demonstrate that functional fitness training has a significant positive impact on 
both physical well-being and stress reduction among middle-aged working women. These results align with 
previous research indicating that regular physical activity improves physical health and psychological resilience. 
The improvement in muscular strength and flexibility suggests that functional exercises effectively enhance the 
body’s ability to perform daily tasks. This is particularly important for working women who manage both 
professional and household responsibilities. 

The reduction in stress levels can be attributed to both physiological and psychological mechanisms. As we 
understand that exercise is known to release endorphins, which improve mood and reduce anxiety. Moreover, 
improved physical fitness enhances self-confidence and coping ability. The negative correlation between fitness 
and stress highlights the interconnected nature of physical and mental health. Functional fitness not only 
improves physical performance but also contributes to emotional well-being. 

7. PRACTICAL IMPLICATIONS 

• Functional fitness programs should be promoted among working women as a stress management strategy 

• Workplaces can incorporate fitness sessions or wellness programs 

• Women should be encouraged to engage in regular physical activity (3–4 times/week) 
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• Fitness professionals can design time-efficient functional training routines 

8. Conclusion 

The study concludes that functional fitness is an effective intervention for improving physical well-being and 
reducing work-life stress among middle-aged working women. Regular participation in functional fitness 
training enhances strength, flexibility, balance, and overall health while significantly lowering stress levels. 
With the increasing demands on working women, functional fitness can serve as a practical and sustainable 
approach to maintaining both physical and mental well-being. It is recommended that functional fitness be 
integrated into daily routines and workplace wellness programs to improve quality of life. 
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ABSTRACT 

The present study is to find out the influences of mass drill exercise on selected gross motor skills among school 

children. To achieve the purpose of this study, a total of fifty subjects will be selected randomly from The 

Primary Schools, Kurnool district, Andhra Pradesh, India. The selected subjects will be classified divided in to 

two groups of twenty five each. Group I underwent mass drill exercise for 8 weeks with three days per week and 

group II acted as control. This study is delimited to the students who are between the age of 5–10 years. Mass 

drill exercise was selected as independent Variables. Gross Motor Skills such as Jumping (Jump with both feet), 

Throwing (Over arm throw) and Kicking (Kick for distance) were selected as dependent variables. Pre and post 

tests were conducted immediately before and after the experimental period on jumping, throwing and kicking 

among school children aged 5-10 years. The collected data were analysed by using dependent ‘t’ test and 

analysis of covariance (ANCOVA). The level of significance was fixed at 0.05 levels, which was considered to 

be appropriate. The results indicated that there was a significant improvement in experimental group and also 

significant difference exist between the experimental and control on improvement. However, control group did 

not show any improvement on the selected variables. 

Key Words: Mass drill, Gross Motor Skills, Kicking, Throwing, Jumping 

INTRODUCTION 

Motor skills are actions that involve the movement of muscles in the body. They are divided into two groups: 
gross motor skills, which are the larger movements of arms, legs, feet, or the entire body (crawling, running, 
and jumping); and fine motor skills, which are smaller movements, such as grasping an object between the 
thumb and another finger or playing a drop shot in tennis. Fine motor development refers to learning tasks and 
skills that require the use of small muscle groups. The development and refinement of tool use has proven to be 
the hallmark of fine motor performance during the preschool years. “The gradual refinement is facilitated by 
increased speed, strength, and coordination of small muscle groups”. With a variety of reach, grasp, and release 
patterns available, the child is able to investigate new contingencies. McLaughlin and Morgan reported “fine 
motor-adaptive behavior is dependent at this age on the child’s previous establishment of basic relationships and 
his perceptual abilities of dimension, shape, depth, and memory of sequencing” (Herman, D., 1998). 

Motor skills usually develop together since many activities depend on the coordination of gross and fine motor 
skills. Gross motor skills develop over a relatively short period of time. Most development occurs during 
childhood. However, some athletes, and others who engage in activities requiring high degrees of endurance 
may have to spend years to improve their level of muscle and body coordination and gross motor skills (Robert 
.M  Malina and Daude Bouchard, 1991). 

School readiness is defined as a “child’s ability to meet the task demands of school, such as sitting quietly, and 
to assimilate the curriculum content at the time of entry into the formal school system”.  Appropriate motor 
development is an essential component for school readiness. Research has shown that school readiness is a 
predictor of a child’s ability to benefit from academic instruction in early grades of elementary school, which 
also predicts the completion of high school (Lombardo, V.S., & Lombardo, E.F., 1983). 

The free hand exercise, Mass means: “Large number of participant”. The word “Exercise” refers to conscious 
and purposeful physical activity usually with sufficient intensity to increase to some degree of respiratory and 
circulatory function.  It refers only to the actual movement process at the time it occurs and should not be 
confused with conditioning or training. Free exercise is the all time favorite means of developing physical 
condition.  Exercise serves nicely as a warm up routine for other activities to follow and it generally provides an 
outlet for the need for something vigorous especially when a particular less on requires the pupils to observe 
and listen more than usual. 
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METHODOLOGY 

To achieve the purpose of this study, a total of fifty subjects will be selected randomly from the primary 
Schools, Kurnool district, Andhra Pradesh, India. The selected subjects will be classified divided in to two 
groups of twenty five each. Group I underwent mass drill exercise training for 8 weeks with three days per week 
and group II acted as control. This study is delimited to the students who are between the age of 5–10 years. 
Mass drill exercise was selected as independent Variables. Gross Motor Skills such as Jumping (Jump with both 
feet), Throwing (Over arm throw) and Kicking (Kick for distance) were selected as dependent variables. 

Pre and post tests were conducted immediately before and after the experimental period on jumping, throwing 
and kicking among school children aged 5-10 years. The collected data were analysed by using dependent ‘t’ 
test and analysis of covariance (ANCOVA). The level of significance was fixed at 0.05 levels, which was 
considered to be appropriate. 

ANALYSIS OF DATA 

The analysis of dependent ‘t’-test on the data obtained for selected dependent variables of the pre-test and post-
test of experimental group have been analyzed and presented in  Table I. 

Table I Summary Of Means And Dependent ‘T’-Test For The Pre And Post Tests On Criterion Variables Of 

Experimental And Control Groups 

Criterion variables 
Mean and  

‘t’- test 

Experimental 

Group 
Control Group 

 

Jumping 

(Metres) 
 

Pre test 1.21 ± 0.21 1.21 ± 0.20 

Post test  1.42 ± 0.16 1.22 ± 0.16 

‘t’-test 6.59* 0.32 

Throwing 

(Metres) 
Pre test 11.76 ± 4.52 11.99 ± 2.12 

Post test  13.96 ± 3.92 11.71 ± 2.19 

‘t’-test 9.56* 0.41 

Kicking 

(Metres) 
Pre test 7.91 ± 3.13 8.37 ± 1.54 

Post test  10.17 ± 2.88 8.09 ± 2.17 

‘t’-test 10.87* 0.54 

*Significant at .05 level. (Table value required for significance at .05 level for   ‘t’-test with df 24 is 2.06) 

From the above table, the dependent‘t’-test values of jumping, throwing and kicking between the pre and post 
tests means of experimental and control groups were 6.59, 9.56 and 10.87 which are greater than the table value 
of 2.06 with df 24 at .05 level of confidence, it is concluded that experimental group (mass drill training) had 
significant improvement on jumping, throwing and kicking. However, the control group did not shown any 
significant improvement on jumping, throwing and kicking as because they did not underwent nay specific 
training. The analysis of covariance jumping, throwing and kicking of experimental and control groups have 
been analyzed and presented in Table II. 

Fig-I Bar diagram showing Experimental and Control Mean Values of mass drill exercise on Jumping, 

Throwing and Kicking 
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Table II Analysis Of Covariance On Criterion Variables Of Experimental And Control Groups 

Criterion 

Variables 

 

Adjusted post test means 
Sou

rce 

of 

Varianc

e 

Sum 

of 

Squ

ares 

d

f 

Mea

n 

Squ

ares 

 

‘F’- 
Ratio Experiment

al Group 

Control 

Group 

 

Jumping 

(Metres) 
1.42 1.22 

B 
 

W 

0.50 1 0.500 
45.12* 

0.521 47 0.011 

Throwing 

(Metres) 14.03 11.64 
B 
 

W 

71.77 1 71.77 
14.60* 

230.96 47 4.91 

Kicking 

(Metres) 10.36 7.93 
B 73.17 1 73.17 

21.36 
W 161.01 47 3.426 

*Significant at .05 level of confidence. (The table value required for significance at .05 level with df 1 and 47 is 
4.04). 

From the above Table, the obtained F-ratio of jumping, throwing and kicking for adjusted post test mean were 
45.12, 14.60 and 21.36 respectively which are higher than the table value of 4.04 with df 1 and 47 required for 
significant at 0.05 level of confidence. The results of the study indicate that there was significant difference 
between the adjusted post test means of experimental groups on the development jumping, throwing and 
kicking. The mass drill training group was outperformed than the control group towards improving the jumping, 
throwing and kicking among school children aged 5-10 years. 

Fig-II Bar diagram showing Experimental and Control Mean Values of mass drill exercise on Jumping, 

Throwing and Kicking 

 

CONCLUSIONS 

1. Jumping was significantly improved on experimental group due to the influence of mass drill exercise 
training. 

2. Throwing was significantly improved on experimental group due to the influence of mass drill exercise 
training. 

3. Kicking was significantly improved on experimental group due to the influence of mass drill exercise 
training. 

4. It is concluded that there was significant difference between the experimental and control groups on jumping, 
throwing and kicking. 
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ABSTRACT 

Purpose: 

Kicking velocity is a decisive performance determinant in taekwondo, directly influencing scoring success 

under electronic scoring systems. The present study aimed to examine age-related differences in kicking velocity 

among junior, senior, and elite taekwondo athletes. 

Methods: 

Sixty male taekwondo athletes were categorized into three groups: juniors (U14–U16, n = 20), seniors (18–23 

years, n = 20), and elite athletes (national/international level, ≥24 years, n = 20). Participants performed 
maximal-effort Dollyo chagi (roundhouse kicks) using their dominant leg. Peak and mean kicking velocities 

were measured using a radar gun. One-way ANOVA with post hoc Tukey tests was used to identify group 

differences (p < 0.05). 

Results: 

Elite athletes demonstrated significantly higher peak kicking velocity compared with seniors and juniors (p < 

0.001). Seniors exhibited greater velocity than juniors (p < 0.01). The largest increase in kicking velocity was 

observed between junior and senior athletes, while differences between senior and elite athletes were 

comparatively smaller. 

Conclusion: 

Kicking velocity increases progressively with age and competitive level, with marked improvements occurring 

during the transition from junior to senior categories. These findings support age-specific training strategies 

and provide valuable benchmarks for long-term athlete development in taekwondo. 

Keywords: Taekwondo, kicking velocity, age differences, biomechanics, combat sports 

1. INTRODUCTION 

Taekwondo is a high-intensity Olympic combat sport characterized by rapid kicking techniques, which account 
for the majority of scoring actions during competition. With the introduction of electronic scoring systems by 
World Taekwondo, kicking velocity has become a critical determinant of scoring success, as faster kicks 
generate higher impact forces and increase the likelihood of point registration. 

The development of kicking velocity is influenced by multiple factors, including neuromuscular maturation, 
technical proficiency, strength, coordination, and training experience. Previous research has demonstrated that 
elite taekwondo athletes exhibit superior lower-limb power and movement efficiency compared with sub-elite 
athletes. However, there is limited evidence examining how kicking velocity differs across distinct age and 
competitive categories, particularly within a structured long-term athlete development framework. 

Understanding age-related differences in kicking velocity is essential for: 

1. Designing age-appropriate training interventions 

2. Establishing performance benchmarks 

3. Informing talent identification and progression models 

Therefore, the purpose of this study was to compare kicking velocity among junior, senior, and elite taekwondo 
athletes and to identify key trends in velocity development across age categories. 
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2. Methods 

2.1 Study Design 

A cross-sectional comparative research design was employed. 

2.2 Participants 

Sixty male taekwondo athletes voluntarily participated in the study and were divided into three groups: 

• Junior group: U14–U16 (n = 20) 

• Senior group: 18–23 years (n = 20) 

• Elite group: ≥24 years, national/international competitors (n = 20) 

Inclusion criteria: 

• Minimum of 3 years of systematic taekwondo training 

• Regular participation in competitions 

• No lower-limb injuries in the preceding 6 months 

All participants provided informed consent, and parental consent was obtained for minors. The study followed 
ethical standards consistent with the Declaration of Helsinki. 

2.3 Kicking Protocol 

Participants performed the Dollyo Chagi (roundhouse kick) using their dominant leg, as this technique is 
frequently employed in competitive taekwondo. 

• Warm-up: 10 minutes of standardized dynamic exercises 

• Distance: Standard sparring distance 

• Trials: 3 maximal-effort kicks 

• Rest interval: 60 seconds between trials 

The highest velocity trial was selected for analysis. 

2.4 Measurement of Kicking Velocity 

Kicking velocity was measured using a radar gun positioned perpendicular to the kicking direction at a fixed 
distance. The device recorded: 

• Peak kicking velocity (m/s) 

• Mean kicking velocity (m/s) 

Anthropometric measurements (height, body mass, leg length) were also recorded. 

2.5 Statistical Analysis 

Data were analyzed using statistical software. 

• Descriptive statistics: Mean ± SD 

• One-way ANOVA to compare groups 

• Post hoc Tukey test for pairwise comparisons 

• Effect size: Eta squared (η²) 

• Significance level: p < 0.05 
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3. Results 

3.1 Descriptive Statistics 

Results 

Table 1.Participant Characteristics and Kicking Velocity Across Age Groups 

Group Age 

(years) 

Training Experience 

(years) 

Peak Kicking Velocity 

(m/s) 

Mean Kicking 

Velocity (m/s) 

Junior 
(U14–U16) 

15.2 ± 0.8 4.1 ± 1.2 16.8 ± 1.9 13.9 ± 1.6 

Senior (18–
23) 

20.4 ± 1.6 8.3 ± 2.0 20.4 ± 2.1 17.2 ± 1.8 

Elite (≥24) 26.8 ± 3.1 13.6 ± 3.4 23.6 ± 2.3 19.8 ± 2.0 

Values are mean ± SD 

3.2 Comparison of Peak Kicking Velocity 

One-way ANOVA revealed a significant main effect of age category on peak kicking velocity (F(2,57) = 31.84, 
p < 0.001, η² = 0.53). 

Table 2. Post Hoc (Tukey) Comparisons for Peak Kicking Velocity 

Comparison Mean Difference (m/s) p-value Effect 

Junior vs Senior 3.6 <0.01 Significant 
Senior vs Elite 3.2 <0.01 Significant 
Junior vs Elite 6.8 <0.001 Highly Significant 

Elite athletes demonstrated the highest peak kicking velocity, followed by senior and junior athletes. 

3.3 Comparison of Mean Kicking Velocity 

A significant effect of age category was also observed for mean kicking velocity (F(2,57) = 28.17, p < 0.001, η² 
= 0.49). 

Table 3.Post Hoc (Tukey) Comparisons for Mean Kicking Velocity 

Comparison Mean Difference (m/s) p-value Effect 

Junior vs Senior 3.3 <0.01 Significant 
Senior vs Elite 2.6 <0.05 Significant 
Junior vs Elite 5.9 <0.001 Highly 

Significant 

3.4 Group Comparisons 

One-way ANOVA revealed a significant main effect of age category on peak kicking velocity (F = XX.XX, p < 
0.001). 

• Elite > Senior (p < 0.01) 

• Senior > Junior (p < 0.01) 

A similar trend was observed for mean kicking velocity. Effect size analysis indicated a large effect of age 
category on kicking velocity (η² > 0.30). 

3.5 Summary of Results 

• Peak and mean kicking velocity increased progressively with age and competitive level 

• The largest velocity gains were observed between junior and senior athletes 

• Effect size analysis indicated large practical significance, supporting meaningful performance differences 

Elite athletes demonstrated the highest values for both peak and mean kicking velocity, followed by seniors and 
juniors. 
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4. DISCUSSION 

The primary finding of this study was that kicking velocity increases progressively across junior, senior, and 
elite taekwondo athletes. The most pronounced improvement occurred between junior and senior categories, 
suggesting that neuromuscular maturation and structured strength training play a critical role during 
adolescence. 

Elite athletes demonstrated superior kicking velocity, likely attributable to: 

• Greater technical efficiency 

• Improved inter-muscular coordination 

• Long-term exposure to high-intensity training 

Interestingly, the relatively smaller difference between senior and elite athletes suggests that performance gains 
at higher levels may rely more on technical refinement and tactical execution rather than raw velocity alone. 

These findings align with previous research in combat sports indicating that performance improvements plateau 
with increasing training age, emphasizing the importance of early technical development. 

5. Practical Applications 

• Coaches should emphasize velocity development during junior-to-senior transitions 

• Age-specific benchmarks can support talent identification programs 

• Training models should shift focus from physical development to technical optimization at elite levels 

6. Limitations 

• Cross-sectional design limits causal inference. 

• Male athletes only; results cannot be generalized to female competitors. 

• Only one kicking technique was analyzed. 

7. Future Research 

Future studies should: 

• Employ longitudinal designs to track velocity development. 

• Incorporate EMG and 3D motion analysis. 

• Examine gender- and weight-category-specific differences. 

8. CONCLUSION 

Kicking velocity differs significantly across age and competitive levels in taekwondo athletes, with elite 
performers demonstrating the highest values. The greatest developmental gains occur between junior and senior 
stages, highlighting a critical window for velocity-oriented training. These findings provide valuable insights for 
long-term athlete development and evidence-based coaching in taekwondo. 
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Good morning, ladies and gentlemen. It is a great pleasure to be back in Goa. I vividly recall my first visit in 
2003, when I presented a paper on the management of professional sports coaches in South Africa at the Second 
International Congress on Sport organised by the Lakshmibai National Institute of Physical Education in 
Gwalior. That experience remains one of my most memorable academic engagements. 

Today, I am honoured to share with you reflections on a matter that has become a significant concern in South 
Africa—and I suspect, in many other parts of the world over recent decades: the state of Physical Education 
(PE). 

To fully understand the status of Physical Education in South Africa, it is necessary to revisit the apartheid era, 
with particular reference to the role of sport. As colleagues in the field will appreciate, sport occupies a 
pervasive position within society and often intersects with politics, shaping and reflecting the broader social 
fabric of a nation. In South Africa, although no explicit legislation mandated racially separate participation in 
sport, political ideology inevitably permeated sporting structures. Consequently, racial segregation in sport 
became a widely accepted practice. 

Historically, sport in South Africa was governed through a dichotomous system comprising an established 
(white) sector and a non-established (non-white) sector that included Black, Indian, and Coloured communities. 
The established sector maintained close links with the apartheid government and enjoyed access to modern 
facilities, extensive opportunities, and sophisticated training methods. In contrast, the non-established sector 
relied largely on makeshift facilities and had limited access to structured training opportunities. 

For many years, numerous non-white communities showed little interest in the organised sports introduced by 
European settlers, instead participating in traditional forms of recreation such as hunting and tribal dance. 
Meanwhile, white communities engaged in activities such as target shooting, dancing, horse racing, music, card 
games, and various recreational pursuits. It was primarily the white population, drawing on its European 
sporting traditions, that established formal sports structures and began to compete internationally with notable 
success. However, due to its apartheid policies, South Africa eventually faced increasing international isolation 
and exclusion from global sporting competition. 

During the apartheid era, access to sport and recreational facilities for non-white communities was severely 
restricted. Opportunities for participation were sustained largely through the initiatives of close-knit community 
networks. Public amenities—including beaches, parks, and other recreational spaces—were legally reserved for 
white citizens. Non-white populations were either prohibited from using first-class transport or effectively 
excluded through economic barriers. 

Within this context of systemic exclusion, one particular sporting episode remains deeply etched in the 
collective memory of many South Africans of Indian descent, illustrating the profound challenges faced by non-
white athletes under apartheid. 

Sewshanker “Papwa” Sewgolum, the son of indentured labourers who lost his father at a young age, began his 
journey in golf as a caddie. Illiterate and without formal coaching, he taught himself the game by observing 
amateur players and practising with a Syringa stick and a golf ball. His passion for the sport deepened when he 
was eventually given a second-hand club, and as a caddie he was permitted to play at the golf club on Mondays. 

Sewgolum achieved remarkable success, winning the Dutch Open in 1959, and repeating this achievement in 
1960 and 1963. Despite these accomplishments, apartheid policies prevented him from competing 
professionally within South Africa. 

In 1963, under mounting pressure, officials allowed Sewgolum to compete in the Natal Open at the Durban 
Country Club, provided that apartheid regulations were strictly upheld. He was forced to change clothes in a 
minibus and eat separately. Against all expectations, Sewgolum won the tournament. However, he was 
prohibited from entering the clubhouse to receive his trophy. Instead, the prize was handed to him through a 
window while he stood outside in the rain. A photograph capturing this moment circulated internationally and 
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became a powerful symbol of apartheid’s injustices, contributing significantly to the strengthening of the global 
boycott of South African sport. 

Following this event, Sewgolum experienced increasing harassment. After winning the Natal Open again in 
1965, he was banned from South African golf courses, stripped of his passport, and denied any opportunity to 
represent his country internationally. The photograph of his humiliation caused widespread outrage, particularly 
in India, where sports authorities subsequently campaigned for South Africa’s expulsion from the Olympic 
movement. Sewgolum was even offered the position of course professional at the Royal Calcutta Golf Club—
the first time someone from outside India had been invited to fill the role—but declined the offer due to family 
considerations. Tragically, Papwa Sewgolum died in poverty in 1978 at the age of forty-eight. 

From the mid-twentieth century onward, South Africa’s sporting landscape began to evolve gradually as 
different sporting organisations emerged. By the early 1960s, there were attempts to “normalise” sport, 
exemplified by a 1962 government announcement that Olympic selection would be based on performance rather 
than race. However, meaningful participation by non-white athletes increased only during the late 1970s. As 
athletes of colour began achieving international standards, their presence highlighted structural inequalities 
embedded within historically white sporting codes. 

Given the deeply entrenched system of segregation, it was not feasible to open all facilities and opportunities 
simultaneously to Black, Coloured, and Indian athletes. Consequently, integration occurred incrementally. Over 
time, these gradual changes contributed to the dismantling of discriminatory structures and the emergence of the 
more inclusive sporting environment that exists today. 

Contemporary South African sport faces a different but equally complex challenge: ensuring that sporting 
organisations reflect the country’s demographic composition. While this transformation agenda seeks to address 
historical inequities and promote inclusivity, it has also generated debate regarding selection practices. In 
certain instances, concerns have been raised that athletes of exceptional ability may be overlooked, highlighting 
the ongoing tension between transformation objectives and merit-based competition. 

Turning now to the central theme of this presentation—the state of Physical Education in South Africa—it is 
important to recognise that sport participation typically begins with the formal provision of Physical Education 
within schools. When discussing this topic with Dr. Francis Lobo prior to the conference, he suggested that I 
address the status of PE in South Africa because there are important lessons to be learned. Indeed, colleagues, 
one of the lessons may well be what not to do—a point that will become clearer as we proceed. 

Before examining the evolution of Physical Education in South Africa, it is necessary to clarify a common 
misconception. The terms physical education and physical activity are often used interchangeably, yet they 
represent distinct concepts. Physical Education is a structured educational process based on progressive learning 
and pedagogical principles, whereas physical activity encompasses a much broader range of bodily movements. 
The World Health Organization (WHO) defines physical activity as any bodily movement produced by skeletal 
muscles that requires energy expenditure. This includes activities such as working, playing, performing 
household chores, and engaging in recreational pursuits. 

The value of Physical Education is widely acknowledged. PE contributes significantly to learners’ cognitive, 
physical, social, affective, and psychomotor development, particularly during formative years. It enhances 
physical fitness and well-being while preparing learners for active participation in a dynamic society. Moreover, 
PE promotes character development, responsible citizenship, and lifelong healthy behaviours. Regular physical 
activity has also been shown to improve brain function, concentration, and classroom behaviour, thereby 
supporting positive academic outcomes. 

In many urban areas of South Africa, however, modern lifestyles increasingly encourage sedentary behaviour. 
Labour-saving technologies, digital entertainment, and concerns regarding crime and safety in public spaces 
often confine children to indoor environments. In this context, schools represent the most strategic and effective 
setting for promoting physical activity. Historically, Physical Education has been the only curriculum subject 
designed to promote physical activity systematically and inclusively among learners. 

Nevertheless, the 2018 South African Report Card on Physical Activity for Children and Youth indicates 
limited progress in providing safe and accessible opportunities for physical activity. Participation in Physical 
Education remains suboptimal, while classroom practices often require learners to remain seated for extended 
periods. These patterns reinforce sedentary behaviour and intersect with high levels of engagement in digital 
technologies and social media. 
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The Healthy Active Kids South Africa Report assigned Physical Education in schools a grade of D–, indicating 
only 21–40 percent compliance with recommended standards. Notably, comparative analysis across twelve 
countries revealed that South Africa had the highest proportion of learners—32 percent—who did not 
participate in PE at school. 

To understand how this situation developed, it is useful to examine the evolution of Physical Education from the 
apartheid period (1965–1993) to the present. During apartheid, PE was implemented along racial and political 
lines. Initially introduced as physical training (PT) derived from the British education system, it incorporated 
English ball games and military drills alongside gymnastic exercises originating from continental Europe. 

In elite English-style schools, ball games remained dominant, while gymnastics and military drills were less 
prominent. In poorer schools, however, the reverse was often true. Physical Education was a standalone subject 
and was well resourced in affluent public schools reserved for white learners, while township and rural schools 
were comparatively under-resourced. 

PE was recognised as an approved subject taught to boys and girls separately, with distinct syllabi for each. It 
was compulsory and scheduled for two periods per week. The curriculum included movement activities, games, 
and health-related education, delivered by specialist teachers who had completed formal pre-service training. 

A clear distinction existed between the syllabi for boys and girls. Boys’ programmes focused primarily on 
formal sports participation, whereas girls’ programmes incorporated both sport and individual activities. 
Learners were required to wear designated PE attire, and failure to do so often resulted in disciplinary action, 
reflecting the structured and regulated nature of the subject at the time. 

The transition to democracy in 1994 introduced sweeping curriculum reforms within the South African 
education system. However, policymakers afforded limited recognition to the relationship between physical 
well-being and cognitive development. As a result, Physical Education gradually became marginalised as policy 
priorities shifted towards improving pass rates in subjects such as mathematics, science, and languages. 

With the introduction of Outcomes-Based Education in 1998, Physical Education lost its status as a standalone 
subject. Instead, it was incorporated into broader learning areas. Life Skills was introduced for the Foundation 
Phase (Grades 1–3) and Intermediate Phase (Grades 4–6), while Life Orientation served the Senior and Further 
Education and Training phases. 

Within Life Skills, Physical Education became one of three study areas alongside personal and social well-being 
and creative arts. The PE component aimed to develop learners’ knowledge of movement, physical competence, 
and safety awareness. Similarly, Life Orientation incorporated aspects of PE within a broader developmental 
framework. 

Over time, Outcomes-Based Education was revised and replaced by the Revised National Curriculum Statement 
in 2000, later renamed the National Curriculum Statement in 2002, and eventually replaced by the Curriculum 
and Assessment Policy Statement (CAPS) in 2012. 

Despite these reforms, Physical Education remained embedded within Life Skills and Life Orientation rather 
than being restored as an independent subject. Consequently, the effective delivery of PE became highly 
dependent on educators’ interpretation of the CAPS policy framework and their ability to translate curriculum 
directives into practical learning experiences. 

Numerous gaps have emerged between policy and practice. Limited resources and inadequate facilities continue 
to constrain effective implementation, particularly in historically disadvantaged schools. Funding shortages 
restrict access to equipment and infrastructure necessary for meaningful participation. 

Teacher preparation presents another major challenge. Many educators responsible for delivering Physical 
Education are not formally trained in the subject and lack the pedagogical expertise required to implement the 
curriculum effectively. Large class sizes further complicate instruction, limiting opportunities for individual 
support and reducing the quality of learning experiences. 

The fact that Physical Education is not an examination subject has also contributed to its low priority within 
schools. Although it remains compulsory as part of Life Skills, there are limited mechanisms for monitoring and 
evaluating its implementation. 

These challenges have led to inconsistent adherence to national standards outlined in the CAPS policy 
framework. Teaching Physical Education has become increasingly demanding, requiring educators to manage 
lesson planning, instructional strategies, assessment, classroom management, and learner safety simultaneously. 
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In many cases, non-specialist teachers are expected to fulfil these responsibilities while also encouraging 
learners to adopt lifelong healthy lifestyles. 

Recent developments highlight additional systemic challenges, including increasing numbers of learners 
excused from PE participation, an ageing PE teaching workforce, and declining interest among younger 
graduates in pursuing careers in the field. Physical Education teachers also receive limited professional 
recognition and often lack representation in school leadership structures. Furthermore, inadequate inspection 
systems and weak professional organisation among PE educators have contributed to minimal oversight and 
accountability. 

It is important to acknowledge that the South African government has made efforts to address funding 
disparities within schools. One such initiative is the Quintile Ranking System, a poverty-based classification 
framework that allocates funding according to socio-economic status. 

Schools are categorised from Quintile 1 (poorest) to Quintile 5 (least poor). Schools in Quintiles 1–3 are 
designated as no-fee institutions and receive higher per-learner subsidies from the state. In contrast, Quintile 4 
and 5 schools may charge fees and generate additional revenue through fundraising and sponsorships. 

While the system was intended to protect disadvantaged communities from the burden of school fees, it has 
produced unintended consequences. No-fee schools depend almost entirely on government funding and have 
limited financial autonomy. This reliance can restrict responsiveness to contextual needs and delay essential 
interventions. 

Fee-paying schools, meanwhile, often serve learners from economically disadvantaged backgrounds and 
struggle to collect school fees, resulting in financial instability. These dynamics illustrate the complexity of the 
current funding framework and its uneven effects on educational provision. 

Over recent decades, growing awareness of declining physical activity levels among children has renewed calls 
for the revitalisation of Physical Education in schools. Despite widespread support for reinstating PE as a 
standalone subject, progress has been limited. 

At present, Physical Education is still delivered primarily within Life Orientation, often by non-specialist 
teachers. One proposed solution is to outsource PE instruction during school hours to qualified professionals or 
external service providers. Alternatively, structured in-service training programmes could equip generalist 
educators with the skills necessary to design and implement effective Physical Education programmes. 

Greater collaboration between schools and community organisations could also strengthen the provision of PE 
by expanding access to facilities and resources. In addition, the delivery of Physical Education should be more 
systematically monitored and evaluated to ensure compliance with national standards. 

Ultimately, a fundamental shift in attitudes toward Physical Education is required, particularly within secondary 
schools. PE must be recognised not as an optional or peripheral activity but as a vital component of holistic 
education—one that contributes significantly to learners’ physical health, personal development, and academic 
success. 

One of the most recent and encouraging developments in the field of Physical Education has been the 
announcement by the current Minister of Sports, Arts and Culture that the department intends to prioritise the 
reintroduction of Physical Education as a standalone subject within the school curriculum. This initiative 
reflects a growing recognition at policy level of the critical role that structured Physical Education plays in 
promoting learners’ physical health, holistic development, and lifelong engagement in physical activity. If 
effectively implemented, this policy direction may represent an important step toward restoring the status of 
Physical Education within the South African education system and addressing longstanding concerns regarding 
its marginalisation in schools. 
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ABSTRACT 

Background: Empirical evidence suggests that kayakers and canoeists often train within the same training 

groups, particularly at the junior level. However, it remains unclear whether differences exist between these 

disciplines in maximal power output and how this power relates to sport-specific performance. Objectives: The 

aims of this study were: (1) to compare mean maximal power (W/kg) during bench press and bench pull 

exercises between kayakers and canoeists, and (2) to examine the relationship between maximal power (W/kg) 

in these exercises and performance in sport-specific flat water tests (s). Methods: Eighteen members of the 

Slovak national junior team participated in the study: kayakers (n = 9; age 18.66 ± 1.73 years; height 1.80 ± 

0.07 m; body mass 74.81 ± 6.49 kg; body fat 9.13 ± 3.14%) and canoeists (n = 9; age 19.00 ± 2.17 years; 

height 1.82 ± 0.03 m; body mass 74.37 ± 6.50 kg; body fat 9.17 ± 1.37%). Athletes performed bench press and 

bench pull exercises starting at 30 kg, with the load increasing by 5 kg in each repetition until maximal power 

output was reached. Movements were executed as fast and forcefully as possible. Power output was measured 

using a TENDO unit. Additionally, athletes completed two sport-specific flat water performance tests. Results: 

Kayakers achieved significantly higher maximal power values than canoeists in both the bench press (p ≤ 0.01; 
median difference: 67 W and 1.1 W/kg) and bench pull exercises (p ≤ 0.01; median difference: 37 W and 0.4 
W/kg). Significant negative correlations were observed between maximal power (W/kg) in bench press and pull 

exercises and flat water performance time (r = −0.656 to −0.864), indicating that higher power output was 
associated with faster performance. Conclusions: Kayakers demonstrated significantly greater maximal power 

in bench press and bench pull exercises compared to canoeists, likely due to differences in movement structure 

between disciplines. The strong relationships between maximal power output and flat water performance 

highlight the importance of developing maximal power (W/kg) to enhance sport-specific performance in 

whitewater canoeing. 

Keywords: canoe slalom, diagnostics, mean maximal power output, specific tests, laboratory tests 

INTRODUCTION 

Canoe slalom is an Olympic sport. The task of the competitor is to complete a course marked by downstream 
and upstream gates in the shortest possible time, all within a demanding whitewater environment (ICF, 2025). 
The time a competitor spends on the course usually ranges from 90 to 120 seconds. Course time may depend on 
the difficulty of the whitewater terrain, the length of the course, and the number of gates on the course (Nibali et 
al., 2011). According to the rules of the International Canoe Federation, there must be a minimum of 18 and a 
maximum of 25 gates, of which 6 to 8 must be upstream gates (ICF, 2025). The time competitors need to 
complete the course also depends on the category, of which there are currently two: kayak (K1) and canoe (C1). 
The main difference between the categories lies in the paddling position. Kayakers sit in the kayak with their 
legs extended forward and braced against footrests, using a double-bladed paddle. Canoeists kneel in the canoe 
with their legs underneath them and sit higher than kayakers, which allows a greater range of motion for various 
types of strokes. They use a single-bladed paddle. Canoe slalom as a sport is to a large extent technically 
demanding; competitors must frequently change the direction of the boat in order to pass through the gates as 
efficiently as possible (Wakeling et al., 2024). Physical conditioning is an inseparable component of 
performance in canoe slalom (Busta et al., 2018). 

Since 1992, canoe slalom has been a regular part of the Olympic Games program. At the 1996 Olympic Games 
in Atlanta, when Michal Martikán won the first of his five Olympic medals, the winning time in the men’s C1 
category was 151.03 s (IOC, 2025). At the Olympic Games in Paris, the winning time in the men’s C1 category 
was 91.36 s. A similar trend can be seen in the men’s K1 category: Atlanta 1996 – winning time 141.22 s; Paris 
2024 – winning time 88.22 s (IOC, 2024). Courses are becoming shorter, thereby placing increasingly higher 
demands on the level of physical conditioning of athletes, who must decelerate and re-accelerate the boat more 
frequently and more intensively (Wakeling et al., 2024). The sport-specific flatwater tests used in this study 
show a significant relationship with competitive performance (r = 0.638 to 0.909), depending on the difficulty 
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of the whitewater terrain, and were designed and described by Vajda and Piatriková (2021). These tests also 
demonstrate a high level of reliability (ICC = 0.96–0.98) (Vajda et al., 2023). 

Given the above-mentioned differences between categories in canoe slalom (paddling position and type of 
paddle), the present study focused on a detailed examination of differences in performance in laboratory and 
field tests between the men’s kayak (K1M) and men’s canoe (C1M) categories. In addition, the relationship 
between maximal mean power output in the bench press/pull exercise on a horizontal bench and performance in 
flatwater tests was examined. 

AIMS 

1. To compare maximal mean power outputs (W/kg) in bench press and bench pull tests performed on a 
horizontal bench between kayakers and canoeists. 

2. To determine the relationship between maximal mean power output in bench press and bench pull exercises 
(W/kg) and performance in sport-specific flatwater tests (s). 

METHODS 

Sample Characteristics 

The research sample consisted of 18 Slovak national team athletes in canoe slalom from the under-18 and 
under-23 age categories. According to the classification of McKay et al. (2022), the research sample can be 
characterized as athletes of an international performance level. 

The characteristics of the research sample are presented as mean ± standard deviation and are shown in a table 
(Table 1). 

Table 1.Basic characteristics of the studied sample 

 

Methods of Data Collection 

Testing of selected physical capacities was carried out in cooperation with the National Sports Centre. The 
laboratory-based test battery consisted of the assessment of maximal power output in the bench pull and bench 
press exercises performed on a horizontal bench. This was followed by a 20-minute rest period, after which the 
participants completed a 3 × 200 m test on a Dansprint paddling ergometer (Dansprint, Hvidovre, Denmark). 
Maximal mean power output in the concentric phase of movement, also referred to as maximal power (Pmax), 
in the bench pull and bench press exercises was measured using a TENDO unit device (TENDO SPORT, 
Trenčín, Slovakia). Maximal mean power expressed in watts was subsequently normalized to the participant’s 
body mass (W/kg). In both exercises, participants started with a barbell weight of 30 kg. In each set, the 
participant performed two repetitions, executing the concentric phase as forcefully and as quickly as possible. 
The higher power value from the two repetitions in each set was recorded. In each subsequent set, the barbell 
load was increased by 5 kg. A rest interval of 2 minutes was provided between sets. This procedure, referred to 
as a “diagnostic set,” was terminated when the participant was no longer able to produce higher power values 
(W) with the given load than in the previous set. Thus, Pmax was always identified in the penultimate set. In the 
3 × 200 m paddling ergometer test, the task of the participant was to cover a 200 m distance in the shortest 
possible time with maximal effort. Participants completed a total of three intervals. Between intervals, a 4-
minute rest period was provided, during which light paddling was allowed. The ergometer was adjusted to meet 
the specific requirements of the kayak and canoe categories. In the 3 × 200 m paddling ergometer test, the best 
interval in terms of time [s] and the sum of all three times (s) were evaluated. The fatigue index (%) was 
calculated from the decrease in performance (s) between the fastest and the slowest interval. Athletes also 
completed two sport-specific flatwater tests, which were conducted according to the methodology described by 
Vajda and Piatriková (2021), who identified their relationship with competitive performance (r = 0.638–0.909). 
These tests also demonstrated a high level of reliability (ICC = 0.96–0.98) (Vajda et al., 2023). 
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Methods of Data Processing and Evaluation 

Statistical analyses were performed using GraphPad Prism version 10 (GraphPad Software, Boston, 
Massachusetts, USA) and SPSS version 23 (IBM, New York, USA). As a first step, the normality of data 
distribution was assessed using the Shapiro–Wilk test. Based on the results of the normality test and group sizes, 
the Mann–Whitney U test was used to identify differences between the monitored parameters. The level of 
statistical significance was set at p ≤ 0.05 and p ≤ 0.01. Effect size was expressed using Cohen’s r and 
interpreted approximately according to Hopkins (2009) as follows: 0.1–0.3 = small effect, 0.3–0.5 = moderate 
effect, 0.5–0.7 = large effect, and 0.7–0.9 = very large effect. For relationship analysis, the groups were 
combined into a single sample in order to obtain a larger number of participants. Following the assessment of 
data normality, the Pearson correlation coefficient was used. Correlation strength was interpreted according to 
Hopkins (2009) as follows: 0.3–0.5 = moderate relationship, 0.5–0.7 = large relationship, 0.7–0.9 = very large 
relationship, and 0.9–1.0 = nearly perfect relationship. 

RESULTS AND DISCUSSION 

The bench press and bench pull exercises performed on a horizontal bench are commonly used in the training 
process in canoe slalom. Similar measurements were carried out by Bielik et al. (2021) in their study, in which 
they also assessed maximal power output (Pmax) (W/kg) in canoe slalom athletes during bench press and bench 
pull exercises. However, the authors compared groups of medalists from World and European Championships 
(in the under-18 and under-23 age categories) with non-medalists from the period 2008 to 2016. Medalists 
achieved values of 7.1 ± 1.4 (W/kg) in the bench press exercise and 7.9 ± 0.8 (W/kg) in the bench pull exercise. 
In the group of non-medalists, values were 6.3 ± 0.7([W/kg) in the bench press and 7.3 ± 0.8 (W/kg) in the 
bench pull. 

In our study, we compared Pmax (W/kg) between the K1M and C1M categories. Based on the obtained results, 
we found a significant difference in Pmax (W/kg) values in the bench pull exercise (Figure 1A) and (Table 2). 
A significant difference between the K1M and C1M categories was also identified in Pmax (W/kg) in the bench 
press exercise (Figure 1B) and (Table 2). These differences can be explained by the specific characteristics of 
the movement structure in the individual categories, which differ markedly and are determined mainly by the 
paddling position in the boat. The higher kneeling position of canoeists allows a greater range of motion during 
the paddle stroke; compared to kayakers, they are able to lean further forward during the stroke and thus engage 
larger muscle groups. Additional differences are also found in the type of paddle used in each category. 
Kayakers use a double-bladed paddle with a significantly smaller blade surface area compared to the canoe 
paddle, which is single-bladed but has a much larger blade surface area. As shown by Wakeling et al. (2022), 
the result of these described differences is that canoeists are able to generate a higher peak force during a single 
paddle stroke than kayakers. However, the total force impulse during one stroke cycle is similar in both 
categories. This is because the double-bladed paddle allows kayakers to perform two strokes within one stroke 
cycle, one on each side. Canoeists typically perform only one stroke per stroke cycle, which leads to a longer 
paddle recovery time between strokes. During the recovery phase, the canoeist cannot apply force to the water 
with the paddle. After understanding the described issue, it can be concluded that both the bench press and 
bench pull exercises on a horizontal bench resemble the specific movement structure of kayakers to a greater 
extent than that of canoeists. The reasons include the bilateral nature of movement in both the bench press and 
bench pull exercises, which is considerably less represented in the sport-specific conditions of canoeists. The 
smaller range of body motion of kayakers during the paddle stroke is also more similar to the bench press and 
bench pull exercises performed on a horizontal bench. 

In the 3 × 200 m paddling ergometer test, we recorded statistically significant differences between the groups of 
kayakers and canoeists in the parameters of the fastest 200 m time (s) (Table 2) and the total time of 3 × 200 m 
(s) (Table 2). The observed differences are attributable to the fact that the ergometer was always adjusted to the 
specific category. As described by Wakeling et al. (2022), paddling with a double-bladed paddle allows 
kayakers to achieve a higher stroke frequency over the same distance, thereby spending less time in the 
transition phase between strokes and more time in the propulsive phase of the stroke. As a result, kayakers 
achieve significantly lower times in individual intervals as well as significantly lower total times across all 
intervals. Differences in mean values between the groups for the fatigue index are presented in Table 2; 
however, these differences were not statistically significant, with an exact p-value of 0.0503. Nevertheless, a 
moderate effect size was observed. This result is consistent with the findings of Wakeling et al. (2022), who 
reported that during a sport-specific flatwater test, peak force in kayakers decreased by 29.7% ± 2.5%, 
compared with a decrease of 20.6% ± 1.4% in canoeists. Wakeling et al. (2022) explained this by the 
continuous nature of the stroke cycle in kayakers, in contrast to canoeists, who are able to partially recover 
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during the paddle recovery phase above the water. In both sport-specific flatwater tests, statistically significant 
differences in achieved times were recorded between the groups. These differences can be explained by the 
same factors as those observed in the paddling ergometer test. 

Table 2. Comparison of mean values of the monitored parameters between categories 

 

 

Figure1. Comparison of mean values of maximal power in the concentric phase of movement 

The relationship between maximal power in the bench press and bench pull exercises (W) and (W/kg) and 
performance in sport-specific flatwater tests (s) is presented in Table 3. A large to very large level of correlation 
was observed. It was found that when power output (W) was normalized to the participant’s body mass, the 
strength of the relationship increased. The relationship between both flatwater tests used and competitive 
performance was also confirmed by Krupa (2023). Based on the observed relationships, the fatigue index did 
not emerge as a key indicator. In practice, we observed that higher-performing athletes often showed a greater 
decline in performance, which may be related to their ability to produce higher power at the beginning of the 
test. Conversely, slower athletes are unable to generate such high initial power, and therefore their performance 
decline during the test tends to be less pronounced. This trend was also confirmed by the measured data. The 
relationship between the fatigue index and flatwater performance was not statistically significant. 

 

Table 3. Relationship between selected parameters and performance in flatwater tests 
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CONCLUSION 

The results showed that kayakers achieved significantly higher maximal mean power in the concentric phase of 
movement in both tested exercises, the bench press and the bench pull,  compared with canoeists. These 
differences can largely be attributed to differences in the sport-specific movement structure between the 
categories. During paddling, kayakers use a double-bladed paddle and bilateral movement, which more closely 
resembles the bench press and bench pull exercises, whereas canoeists use a single-bladed paddle and 
asymmetric movement. Together with other factors, this leads to a lower transferability of these exercises to 
canoeists’ sport-specific performance. No statistically significant difference was found in the fatigue index [%]; 
however, a practically meaningful effect size was observed (r = 0.46), indicating a moderate effect, with higher 
values in kayakers. The relationship between the fatigue index and performance in flatwater tests was not 
statistically significant, which is consistent with our practical observations. 

For future research, we recommend monitoring changes in the level of physical conditioning across different 
periods of sport preparation. The identified level of physical fitness may serve coaches as an indicative 
guideline when using the selected laboratory-based sport-specific tests for athlete diagnostics. The results of this 
study may also serve a motivational role for youth athletes, who can compare their own values achieved in 
specific tests with those attained by Slovak national team representatives in canoe slalom in the under-18 and 
under-23 age categories. 
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ABSTRACT 

Bibliometric analysis provides an overview of the development, trends, and impact of research within a specific 

field. This study aims to analyze the scientific literature related to physical activity, exercise, fitness, health, and 

sports indexed in the Web of Science (WoS) database between 1989 and 2022. A total of 1,493 publications 

were retrieved using topic keywords and analyzed for citation patterns, research areas, authorship trends, and 

geographic distribution. The total number of citations was 7,367, with an average of 49.34 citations per item 

and an h-index of 107. The majority of research was published in Sport Sciences (36%) and Public 

Environmental Occupational Health (18%), highlighting the interdisciplinary nature of the field. The USA 

dominated in the number of publications, whereas India was underrepresented despite its rich history of 

physical activity and traditional sports. Network and overlay visualizations of author keywords revealed five 

distinct thematic clusters, emphasizing cardiovascular health, physical fitness, psychological health, 

rehabilitation, and nutrition. These findings provide insights for researchers, policymakers, and practitioners 

on trends and gaps in physical activity and sports research. 

Keywords: Physical Activity, Exercise, Fitness, Sports, Bibliometric Analysis, Web of Science 

INTRODUCTION 

Physical activity, exercise, fitness, health, and sports are critical determinants of overall human health and well-
being. Modern lifestyles, characterized by sedentary behavior, poor dietary habits, and reduced physical 
activity, have contributed to a global rise in non-communicable diseases (NCDs) such as obesity, cardiovascular 
disease, type 2 diabetes, and mental health disorders (Warburton et al., 2006). Regular physical activity has 
been shown to improve cardiovascular function, enhance musculoskeletal health, regulate body weight, boost 
mental health, and improve quality of life (Lee et al., 2012). 

In addition to individual health benefits, physical activity and sports participation have broader societal 
implications. Engagement in sports and recreational activities promotes social interaction, teamwork, discipline, 
and stress management. It also has preventive and therapeutic implications in rehabilitation, public health 
promotion, and disease prevention programs. The integration of physical activity into public health initiatives is 
recognized globally by organizations such as the World Health Organization (WHO), which recommends at 
least 150 minutes of moderate-intensity activity per week for adults and 60 minutes per day for children and 
adolescents (WHO, 2020). 

Given the growing research output in the field, bibliometric analyses are increasingly used to map scientific 
knowledge, identify trends, and understand the evolution of research areas. Bibliometric studies quantitatively 
examine publication patterns, citation counts, author collaborations, thematic focus, and geographic distribution, 
providing insights into the growth and impact of scientific literature (Donthu et al., 2021). Despite the global 
importance of physical activity and sports research, there remains a lack of comprehensive bibliometric studies 
that examine the evolution of knowledge in these areas over the past three decades. 

This study aims to fill this gap by analyzing publications indexed in the Web of Science database from 1989 to 
2022, focusing on the keywords “physical activity,” “health,” “fitness,” “exercise,” and “sports.” The analysis 
provides a systematic overview of research trends, influential publications, thematic clusters, and geographic 
contributions. By understanding these patterns, researchers, policymakers, and practitioners can identify gaps in 
knowledge, prioritize research directions, and develop evidence-based strategies to promote physical activity 
and public health worldwide. 

METHODOLOGY 

Data Source and Search Strategy 

The Web of Science database was used as the primary source due to its comprehensive coverage of peer-
reviewed journals. The following keywords were used: 

• Topic: “Physical Activity” AND “Health” AND “Fitness” AND “Exercise” AND “Sports” 
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• Timespan: 1989–January 2022 

A total of 1,493 documents were retrieved. Citation metrics, h-index, and trends over time were analyzed using 
WoS tools. 

Data Analysis 

The retrieved data were analyzed for: 

1. Publication trends and citation counts – Annual publication and citation growth. 

2. Research area distribution – Classification of publications by WoS categories. 

3. Geographic distribution – Analysis of countries contributing to publications. 

4. Keyword co-occurrence and thematic mapping – Network, overlay, and density visualizations of author 
keywords using VOSviewer. 

Table – 1 shows the sum of times cited items are 7367 with an average citation per item 49.34. The h-index was 
107. The  figure-2 shows the trends that the publication and citation in relations to the keywords topic is linear 
from 1989 till 2022. 

Table 1: Citation Report 

Keywords Used 'Physical Activity'  (Topic) AND Health  (Topic) AND Fitness  
(Topic) AND Exercise  (Topic) AND Sports  (Topic) 

Timespan 1989-2022 

Results found 1493 

Sum of the Times Cited 7367 

Average Citations per Item 49.34 

h-index 107 

 

 

Figure 1 Times Cited and Publications Over Time 
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Table 2 Record Counts and Percentage of keywords in the Web of Science Categories. 

Field: 

Web of Science Categories 

Record Count % of 1,493 

Sport Sciences 537 35.968% 
Public Environmental Occupational Health 267 17.883% 
Medicine General Internal 111 7.435% 
Environmental Sciences 81 5.425% 
Physiology 81 5.425% 
Rehabilitation 79 5.291% 
Hospitality Leisure Sport Tourism 75 5.023% 
Nutrition Dietetics 64 4.287% 
Pediatrics 56 3.751% 
Psychology Multidisciplinary 46 3.081% 
Education Educational Research 45 3.014% 
Cardiac Cardiovascular Systems 44 2.947% 
Health Care Sciences Services 43 2.880% 
Psychology 41 2.746% 
Psychiatry 38 2.545% 
Clinical Neurology 35 2.344% 
Psychology Applied 34 2.277% 
Endocrinology Metabolism 28 1.875% 
Health Policy Services 24 1.608% 
Orthopedics 24 1.608% 
Multidisciplinary Sciences 23 1.541% 
Psychology Clinical 21 1.407% 
Geriatrics Gerontology 19 1.273% 
Neurosciences 19 1.273% 
Oncology 19 1.273% 

 

 

Figure 2 Research area publication 

Table 2 shows that the maximum number of publication in related to the searched keywords was in the journals 
of Sports sciences (36%), Public Environmental Occupational Health (18%) followed by 5% in Medicine 
General Internal, Environmental Sciences, Physiology, Rehabilitation, Hospitality Leisure Sport Tourism.  
Other journals like Nutrition, Paediatrics, Psychology, Education, Cardiovascular , Health Care, Neurology etc 
publication was less than 5%. This shows the wide scope of Physical activity, exercise, fitness in different 
sciences. Oncology is also one of the important area in which different keywords related were found (1.7%). 
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Figure 3 TreeMap Chart of Countries/Regions of Publication 

Figure-3 shows that USA was the country with  maximum number of publication followed by England, 
Australia, Germany etc but the publication from India was not found in the list which shows that although there 
is a rich culture of health, fitness, exercise, sports, physical activity there is a need for publication in the given 
areas. 

Table 3 Selected keywords with occurrence and total link strength 

S.No. keyword occurrences total link strength 

1 exercise 815 2387 
2 physical-activity 533 1618 
3 fitness 519 1679 
4 health 484 1614 
5 children 249 925 
6 adolescents 175 699 
7 sports 165 584 
8 cardiorespiratory fitness 153 532 

9 adults 137 497 
10 physical fitness 135 471 
11 obesity 123 529 
12 prevention 94 350 
13 public-health 85 283 
14 quality-of-life 85 309 
15 disease 77 274 
16 overweight 71 332 
17 aerobic exercise 70 222 
18 childhood 70 282 
19 sedentary behavior 63 236 
20 strength 59 193 
21 cardiovascular-disease 55 187 

22 motivation 55 174 
23 body-composition 52 192 
24 depression 52 200 
25 behavior 48 163 
26 education 48 154 
27 public health 43 138 
28 rehabilitation 43 140 
29 health promotion 42 131 
30 body-mass index 41 181 
31 life-style 40 142 
32 blood-pressure 38 158 
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33 walking 38 133 
34 life 34 119 
35 mental health 34 127 
36 coronary-heart-disease 33 125 

37 leisure-time 32 129 
38 metabolic syndrome 32 143 

39 body composition 31 138 
40 cardiovascular risk 31 151 
41 muscle strength 30 86 
42 energy-expenditure 27 94 
43 inactivity 27 99 
44 anxiety 26 124 
45 nutrition 26 96 
46 skeletal-muscle 26 70 

 

 

Figure 4 Network visualization map of the author keywords 

The Figure-4 shows there is a total of five cluster in the network visualisation. Cluster 1 contains the word like 
aerobic fitness, blood pressure, body mass index, cardiorespiratory fitness , cardiovascular risk, cardiovascular 
disease, coronary heart disease, leisure time, lifestyle and metabolic syndrome. These all words shows the 
importance of healthy heart and breathing system.  Cluster 2 shows the words like  quality of life, rehabilitation, 
sports, walking. Cluster 3 are mostly psychological items like anxiety, depression, motivation, mental health 
and physical activity. Cluster 4 is related to physical fitness items like strength, body composition, physical 
fitness and aging. Cluster 5 contains the word like nutrition, obesity, sedentary behaviour, weight , health. 

 

Figure 6 Density visualization of the author keywords 
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DISCUSSION 

The bibliometric analysis reveals a growing interest in physical activity, exercise, fitness, health, and sports 
research over the past three decades. The high citation metrics and h-index indicate that the field is impactful 
and influential. 

The concentration of publications in Sport Sciences and Public Health reflects the dual focus on performance 
enhancement and population health. Emerging research clusters on obesity, sedentary behavior, and 
psychological health suggest that these are priority areas for intervention. 

The limited contribution from countries like India highlights the need for greater research output and 
publication efforts in the context of traditional sports, lifestyle interventions, and culturally relevant physical 
activity programs. 

CONCLUSION 

This bibliometric study demonstrates that research on physical activity, exercise, fitness, health, and sports has 
grown significantly from 1989 to 2022. The interdisciplinary nature of the research spans sport sciences, public 
health, medicine, psychology, and nutrition. Key themes include cardiovascular health, rehabilitation, 
psychological well-being, physical fitness, and obesity prevention. While the USA dominates research output, 
countries with rich physical activity traditions, such as India, need to expand scientific contributions. Future 
research should focus on global collaboration, culturally sensitive interventions, and emerging health challenges 
related to sedentary lifestyles. 
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INTRODUCTION 

In the present era, human life has undergone rapid transformation due to modernisation, industrialisation, 
urbanisation, and technological advancement. Modern lifestyle is characterised by speed, competition, 
convenience, and constant engagement with technology. Individuals today are continuously striving for better 
educational qualifications, higher academic performance, career growth, financial stability, and social 
recognition. While these aspirations are important for personal and national development, they often come at the 
cost of physical activity, balanced nutrition, adequate rest, and mental peace. 

Modern society has structured schedules for work, education, and professional commitments, yet very little 
priority is given to health-related planning. Physical activity is often neglected, meals are irregular, and stress 
levels are constantly rising. Technological dependency has reduced manual work and physical movement, 
replacing them with sedentary behaviours such as prolonged screen time, online entertainment, and social media 
engagement. Social gatherings, celebrations, and even daily meals have shifted from home-cooked food to 
restaurants and fast-food outlets, negatively affecting dietary habits. 

As a result, modern lifestyle has contributed to a growing prevalence of lifestyle-related health problems such as 
obesity, diabetes, cardiovascular diseases, hypertension, respiratory disorders, stress-related disorders, and 
mental health issues. Both overweight and underweight conditions are increasingly observed, indicating poor 
nutritional balance and unhealthy living patterns. Therefore, understanding modern lifestyle and its impact on 
health has become an urgent need of the hour. 

A. MODERN LIFESTYLE 

1. Use of Modern Technology 

The extensive use of modern technology is one of the most defining features of contemporary life. 
Technological devices such as smartphones, computers, laptops, tablets, and smart televisions have become 
integral to daily living, both at the workplace and at home. While technology has improved efficiency, 
communication, and access to information, excessive reliance on it has significantly reduced physical activity 
levels. 

Social media platforms such as WhatsApp, Instagram, Facebook, and YouTube consume a large portion of 
daily time, especially among youth and working professionals. Increased involvement in digital entertainment 
and virtual interaction has replaced outdoor activities, sports participation, and face-to-face social engagement. 
Prolonged screen exposure leads to eye strain, poor posture, sleep disturbances, and sedentary behaviour, which 
collectively contribute to various health problems. 

2. Environmental Issues 

Environmental degradation is another serious consequence of modern lifestyle. Rapid industrial growth, 
increased vehicular use, and urban expansion have led to severe air, water, and noise pollution. Air pollution 
caused by automobiles and industries adversely affects respiratory health, increasing the incidence of asthma, 
bronchitis, and other lungrelated diseases. Water pollution due to industrial waste and improper disposal of 
chemicals affects safe drinking water availability, leading to waterborne diseases. Additionally, reduced green 
spaces and deforestation in urban areas limit opportunities for physical activity and exposure to natural 
environments, further impacting physical and mental well-being. 

3. Career and Professional Competition 

The modern era is marked by intense competition in education and professional life. 

Individuals are under constant pressure to achieve academic excellence, secure highpaying jobs, and meet 
performance-based targets. This competitive environment often leads to long working hours, irregular meals, 
inadequate sleep, and chronic stress. 

Stress-related behaviours such as emotional eating, smoking, alcohol consumption, and physical inactivity are 
common coping mechanisms. Over time, these habits increase the risk of obesity, diabetes, heart disease, 
hypertension, and mental health disorders such as anxiety and depression. 
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4. Peace and Stress 

Fast-paced work culture and outcome-oriented expectations have significantly reduced peace of mind. The 
constant pressure to meet deadlines and maintain productivity negatively affects both mental and physical 
health. Chronic stress weakens the immune system, disrupts hormonal balance, and contributes to 
psychosomatic disorders. 

Mental stress also manifests physically in the form of headaches, fatigue, digestive problems, and sleep 
disorders. Without adequate relaxation and recovery, individuals become vulnerable to long-term health 
complications. 

5. Career and Educational Goals 

Modern society offers a wide range of educational and career opportunities, encouraging individuals to pursue 
higher studies and professional specialisation. While this contributes to intellectual growth and economic 
development, it often demands prolonged sitting, excessive mental workload, and reduced physical movement. 

Students and professionals frequently compromise physical fitness, recreational activities, and social interaction 
in pursuit of academic and career success. This imbalance affects overall health and quality of life. 

6. Social Changes 

Modern lifestyle has brought significant changes in social structure and interpersonal relationships. The 
introduction of digital communication has reduced personal meetings and face-to-face interactions. People are 
increasingly focused on individual goals and personal achievements, leading to social isolation. Reduced social 
bonding affects emotional well-being and mental health, increasing feelings of loneliness, anxiety, and 
depression. Traditional community activities and family interactions have declined, weakening social support 
systems. 

7. Urban Living 

Urban living is associated with limited space, crowded environments, pollution, and hectic routines. Urban 
residents often lack access to open spaces for physical activity and recreational pursuits. The surrounding 
environment, combined with unhealthy lifestyle practices, adversely affects physical and mental health. 

B. NEGATIVE HEALTH IMPACT DUE TO MODERN LIFESTYLE 

1. Sedentary Behaviour 

Modern lifestyle has led to a rise in sedentary behaviour, characterised by prolonged sitting and minimal 
physical movement. Sedentary habits increase the risk of chronic diseases such as obesity, cardiovascular 
disease, diabetes, and musculoskeletal disorders. 

2. Poor Diet 

Lack of time and convenience-based choices have increased dependence on fast food, processed food, and 
restaurant meals. These foods are often high in fats, sugar, and salt, and low in essential nutrients. Irregular meal 
timings and skipping meals further disrupt metabolism and overall health. 

3. Importance of Sleep 

Adequate sleep is essential for physical recovery and mental rejuvenation. However, modern lifestyle often 
compromises sleep due to excessive screen use, work pressure, and stress. Poor sleep quality leads to fatigue, 
reduced concentration, hormonal imbalance, and weakened immunity. 

4. Stress Management 

Effective stress management is crucial in modern life. Practices such as yoga, meditation, physical exercise, and 
engagement in healthy hobbies help reduce stress levels, improve mental clarity, and enhance emotional 
stability. 

5. Reducing Technology Dependence 

Taking regular breaks from technology and engaging in real-life activities promotes mental fitness and social 
well-being. Limiting screen time allows individuals to reconnect with their surroundings and maintain 
psychological balance. 
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C. POSITIVE HEALTH STRATEGIES FOR MODERN LIVING 

1. Role of Physical Education and Sports 

Physical education and sports play a vital role in counteracting the negative effects of modern lifestyle. Regular 
participation in physical activities such as walking, jogging, yoga, aerobics, sports, and recreational games helps 
maintain cardiovascular fitness, muscular strength, flexibility, and coordination. Physical activity improves 
blood circulation, boosts metabolism, strengthens the immune system, and helps in weight management. 

In educational institutions, physical education should be considered as important as academic subjects. Regular 
sports participation among students develops discipline, teamwork, leadership qualities, and emotional stability. 
For working professionals, incorporating exercise into daily routines helps reduce stress, improve productivity, 
and enhance overall quality of life. 

2. Importance of Balanced Nutrition 

Balanced nutrition is a cornerstone of healthy living in the modern era. A balanced diet provides essential 
nutrients such as carbohydrates, proteins, fats, vitamins, minerals, and water in appropriate proportions. Due to 
busy schedules, individuals often rely on processed and fast foods, which lack nutritional value and increase the 
risk of lifestyle diseases. 

Consumption of fresh fruits, vegetables, whole grains, pulses, nuts, and low-fat dairy products should be 
encouraged. Limiting the intake of sugar, salt, saturated fats, and junk food helps maintain healthy body weight 
and reduces the risk of chronic diseases. Traditional home-cooked meals play an important role in maintaining 
nutritional balance and digestive health. 

3. Mental Health and Emotional Well-being 

Mental health is an integral component of overall health, especially in modern lifestyle settings. Constant 
pressure, competition, and social comparison contribute to anxiety, depression, and emotional instability. 
Mental well-being can be improved through mindfulness practices, meditation, relaxation techniques, and 
engagement in creative activities. 

Spending quality time with family, friends, and community members strengthens emotional bonds and provides 
social support. Developing positive thinking, emotional intelligence, and coping skills helps individuals manage 
challenges effectively and maintain psychological balance. 

Importance of Sleep and Recovery 

Adequate sleep is essential for physical recovery, mental clarity, and emotional stability. Modern lifestyle often 
disrupts sleep patterns due to excessive screen time, work stress, and irregular schedules. Adults require 7–9 
hours of quality sleep per day for optimal functioning. 

Good sleep hygiene practices such as maintaining a regular sleep schedule, avoiding electronic devices before 
bedtime, and creating a comfortable sleep environment improve sleep quality. Proper rest enhances 
concentration, memory, hormonal balance, and immune function. 

5. Time Management and Lifestyle Planning 

Effective time management is essential to maintain a healthy balance between work, education, and personal 
life. Planning daily schedules that include physical activity, meals, relaxation, and sleep helps reduce stress and 
improve efficiency. Prioritizing health alongside professional goals ensures long-term well-being and 
sustainable performance. 

6. Role of Yoga and Meditation 

Yoga and meditation are ancient practices that have gained global recognition for their health benefits. Yoga 
improves flexibility, posture, breathing efficiency, and mental focus, while meditation promotes inner peace, 
emotional regulation, and stress reduction. Regular practice of yoga and meditation helps prevent lifestyle-
related disorders such as hypertension, diabetes, obesity, and anxiety. These practices integrate physical, mental, 
and spiritual health, making them highly relevant in modern life. 

 

 

 



International Journal of Advance and Innovative Research   
 Volume 13, Issue 1: January - March 2026 
 

249 

ISSN 2394 - 7780 

D. ROLE OF SOCIETY AND INSTITUTIONs 

1. Role of Educational Institutions 

Educational institutions play a crucial role in shaping healthy lifestyle habits among students. Schools and 
colleges should promote physical education, sports, health education, and wellness programs. Awareness 
campaigns on nutrition, mental health, and stress management help students develop lifelong healthy habits. 

2. Role of Family 

Family is the foundation of healthy lifestyle development. Parents influence children’s dietary habits, physical 
activity levels, and attitudes toward health. Encouraging outdoor play, limiting screen time, and promoting 
balanced meals at home contribute to better physical and mental health. 

3. Role of Government and Policy Makers 

Government policies and public health initiatives play an important role in promoting healthy lifestyles. 
Development of parks, playgrounds, cycling tracks, and fitness facilities encourages physical activity. Public 
awareness programs on lifestyle diseases and preventive healthcare contribute to improved population health. 

E. FUTURE CHALLENGES AND PREVENTIVE MEASURES 

The future of modern lifestyle presents both opportunities and challenges. Rapid technological advancement 
may further increase sedentary behavior and stress levels. Preventive measures such as health education, early 
intervention, and lifestyle modification are essential to reduce the burden of lifestyle diseases. Adopting a 
holistic approach that integrates physical, mental, social, and emotional health is necessary to address future 
health challenges. Continuous awareness and personal responsibility are key to sustainable health in modern 
society. 

CONCLUSION 

In conclusion, modern lifestyle has significantly transformed human living patterns, offering comfort, 
efficiency, and opportunities while simultaneously creating serious health challenges. Sedentary behavior, poor 
dietary habits, stress, sleep deprivation, and excessive technology use have increased the prevalence of lifestyle-
related diseases. There is an urgent need to prioritize health through regular physical activity, balanced 
nutrition, adequate sleep, stress management, and responsible use of technology. Physical education, yoga, 
sports, and recreational activities should be integrated into daily life to promote holistic health. 

Maintaining a structured daily routine, consuming nutritious food, staying physically active, and nurturing 
mental well-being can help individuals lead long, healthy, and productive lives. A healthy individual contributes 
to a healthy family, society, and nation, making lifestyle modification a shared social responsibility in the 
modern era. 
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