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Abstract:  

The playing ability of volleyball athletes is a multifaceted outcome influenced by a variety of 

physiological, psychological, and biomechanical factors. Among these, motor fitness variables play a 

crucial role in determining the overall performance of athletes. This research investigates the relationship 

between key motor fitness components—such as agility, speed, muscular strength, explosive power, 

endurance, and flexibility—and their predictive value on the playing ability of women volleyball players. A 

sample of collegiate-level women volleyball players was assessed through standardized motor fitness tests, 

and their performance was evaluated by qualified coaches using an objective rating scale. Statistical 

methods, including correlation and regression analysis, were employed to examine the extent to which 

these fitness components could predict volleyball performance. The results indicate that certain motor 

fitness variables, particularly agility, explosive power, and muscular strength, show significant correlations 

with playing ability. The findings of this study have implications for talent identification, training program 

development, and performance enhancement strategies in women's volleyball. This article concludes with 

recommendations for coaches and sports scientists on incorporating specific motor fitness assessments into 

routine training for optimizing player performance. 
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1. Introduction 

In contemporary sports science, understanding the physical requirements of a sport is integral to optimizing 

athlete performance. Volleyball, being a highly dynamic and intermittent sport, demands quick movements, 

explosive actions, and a high level of physical coordination. The performance of a volleyball player 

depends not only on technical skills and tactical knowledge but also on a combination of motor fitness 

variables that contribute directly to the execution of game-related actions. For women athletes, these 

demands are equally critical, and identifying the key physical predictors of success in volleyball can assist 

in targeted training and selection processes. 

Motor fitness comprises a range of physical attributes, including strength, speed, agility, power, endurance, 

and flexibility. Each of these components influences the ability of a player to perform specific volleyball 

actions such as spiking, blocking, serving, diving, and lateral movement. While skill-based training is often 

emphasized in coaching, the foundational role of motor fitness in enhancing these skills is frequently 

underappreciated. 

Previous studies have examined the relationship between physical fitness and sports performance across 

various disciplines. However, there remains a paucity of focused research that quantifies the contribution of 

individual motor fitness components to the playing ability of women volleyball players. In the context of 

increasing competitiveness and professionalization of women's volleyball, understanding this relationship 

becomes essential for coaches, athletes, and sports scientists alike. 
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This study aims to bridge that gap by analyzing motor fitness variables as predictors of volleyball 

performance among women players. By employing quantitative methods, this research seeks to identify 

which fitness parameters most significantly influence on-court performance and how they can be harnessed 

to develop a more effective and efficient training regimen. Through this work, we aim to contribute to the 

growing body of literature that supports evidence-based approaches in sports training and talent 

development, with a specific focus on female athletes. 

2. Review of Literature 

The relationship between motor fitness and sports performance has long been a subject of interest in the 

field of sports science. In volleyball, where explosive movements, rapid directional changes, and sustained 

performance are essential, the impact of motor fitness components on playing ability is particularly 

pronounced. 

2.1 Motor Fitness in Sports 

Motor fitness refers to the physical capabilities that support the execution of complex movements and 

sports-specific skills. These include speed, strength, agility, endurance, flexibility, balance, and 

coordination. According to Clarke (1976), motor fitness is a combination of performance-related physical 

fitness components that contribute directly to skill execution. In high-intensity sports such as volleyball, the 

quality and integration of these components often distinguish elite players from their less accomplished 

peers. 

2.2 Importance of Motor Fitness in Volleyball 

Volleyball involves repetitive jumping, lateral movements, sudden starts and stops, and upper-body 

explosive actions like spiking and serving. Bompa and Carrera (2005) noted that optimal performance in 

volleyball demands excellent muscular power, particularly in the legs and core, as well as rapid 

neuromuscular coordination. Agility enables quick transitions from defense to attack, while muscular 

endurance ensures sustained performance throughout sets and matches. 

Research by Sheppard et al. (2008) highlighted that vertical jump ability—a measure of explosive leg 

power—was highly predictive of spike and block effectiveness. Similarly, Smith et al. (2013) found a 

strong correlation between agility tests and the defensive success of volleyball players. 

2.3 Motor Fitness and Women Athletes 

While much of the existing research focuses on male athletes, studies specific to women’s sports have 

grown in recent years. Kaur (2017) emphasized that women athletes often show distinct patterns in 

physical development, injury risk, and response to training stimuli, necessitating tailored approaches to 

fitness assessment and training. According to a study by Singh & Thakur (2017), agility and muscular 

strength were significant predictors of success in women's team sports, including volleyball and basketball. 

Furthermore, Narula and Sandhu (2017) explored the correlation between flexibility and injury prevention 

in female volleyball players, asserting that enhanced flexibility not only improves performance but also 

reduces musculoskeletal strain. 

2.4 Gaps in the Literature 

Despite the growing body of work, there remains a gap in comprehensive research that assesses multiple 

motor fitness variables together and statistically evaluates their predictive power on playing ability, 

especially among women volleyball players. Most studies focus on isolated variables or mixed-gender 

samples, limiting the applicability of findings to female-specific training environments. 

This study attempts to address this gap by evaluating the predictive relationship of multiple motor fitness 

components—measured using standardized tests—on the playing ability of women volleyball players. 

http://www.ijcrt.org/


www.ijcrt.org                                                       © 2018 IJCRT | Volume 6, Issue 1 March 2018 | ISSN: 2320-2882 

IJCRT1136036 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 234 
 

3. Methodology 

The methodology outlines the research design, participant profile, tools used for assessment, data collection 

procedures, and the statistical techniques employed for analysis. 

3.1 Research Design 

This study employs a descriptive-correlational design to explore the extent to which selected motor fitness 

variables can predict playing ability in women volleyball players. The research is quantitative in nature, 

involving empirical data collection and statistical analysis to examine relationships between variables. 

3.2 Participants 

The study sample consisted of 60 women volleyball players, aged between 18 and 25 years, drawn from 

university and college-level teams in India. All participants had at least two years of playing experience at 

intercollegiate or district-level competitions. Informed consent was obtained from all participants, and the 

study adhered to ethical standards set by institutional review boards. 

3.3 Variables Studied 

Independent Variables (Motor Fitness Components): 

1. Speed – measured by the 50-meter dash 

2. Agility – measured by the Illinois Agility Test 

3. Muscular Strength – measured by handgrip strength using a dynamometer 

4. Explosive Power – measured by the vertical jump test 

5. Endurance – measured by the 12-minute Cooper Run 

6. Flexibility – measured by the Sit-and-Reach Test 

Dependent Variable: 

 Playing Ability – assessed by three experienced volleyball coaches using a structured evaluation 

scale based on technical skill, tactical execution, consistency, and in-game effectiveness. Each 

player was rated on a 10-point scale. 

3.4 Tools and Equipment 

 Stopwatch (precision: 0.01s) 

 Vertical jump mat 

 Handgrip dynamometer 

 Standard volleyball court 

 Cones and markers for agility test 

 Ruler/tape for flexibility test 

3.5 Procedure 

Each player underwent a warm-up session followed by a series of physical fitness tests spread over two 

days to avoid fatigue effects. After the fitness tests, the players participated in competitive match 

simulations, during which coaches conducted evaluations using the standardized rating scale. 

The collected data were tabulated, and correlation coefficients were calculated to determine the 

relationships between motor fitness components and playing ability. Multiple linear regression analysis 

was performed to assess the predictive power of the independent variables. 
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3.6 Statistical Analysis 

 Pearson’s correlation coefficient was used to identify the strength and direction of relationships 

between each motor fitness component and playing ability. 

 Multiple regression analysis was used to determine the extent to which a combination of motor 

fitness variables could predict playing performance. 

 Statistical significance was set at p < 0.05. 

4. Results and Discussion 

This section presents the findings of the study and discusses their implications in the context of existing 

literature. The analysis was conducted to identify the strength of the relationship between motor fitness 

variables and playing ability and to determine which variables significantly predict performance in women 

volleyball players. 

4.1 Descriptive Statistics 

The means and standard deviations of all the measured variables are presented in the table below: 

 

Variable Mean (M) Standard Deviation (SD) 

Speed (50m dash) 7.58 sec 0.42 

Agility (Illinois Test) 17.34 sec 0.87 

Muscular Strength 29.8 kg 4.25 

Explosive Power 43.5 cm 5.62 

Endurance (12-min run) 2120 m 180.7 

Flexibility 28.4 cm 5.15 

Playing Ability Score 7.62/10 0.74 

4.2 Correlation Analysis 

Pearson’s correlation coefficients between the motor fitness variables and playing ability are shown in the 

table below: 

Motor Fitness Variable r-value Significance (p-value) 

Speed -0.61 0.000 

Agility -0.73 0.000 

Muscular Strength 0.66 0.000 

Explosive Power 0.72 0.000 

Endurance 0.49 0.001 

Flexibility 0.38 0.005 
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Note: Negative correlation in speed and agility indicates better performance (lower time = better). 

Interpretation: 

 Agility (r = -0.73) and explosive power (r = 0.72) show the strongest correlations with playing 

ability. 

 Muscular strength is also strongly correlated (r = 0.66). 

 Speed has a moderate negative correlation (r = -0.61), indicating faster players tend to perform 

better. 

 Endurance and flexibility show weaker but still statistically significant correlations. 

4.3 Regression Analysis 

To further determine the predictive power of motor fitness variables, multiple linear regression was 

performed using playing ability as the dependent variable. 

Regression Model Summary: 

 R² = 0.71, indicating that 71% of the variance in playing ability can be explained by the set of 

motor fitness variables. 

 Adjusted R² = 0.68 
 F-statistic = 23.45 (p < 0.001), indicating a statistically significant model. 

Standardized Coefficients (Beta): 

Variable Beta p-value 

Agility -0.39 0.000 

Explosive Power 0.34 0.000 

Muscular Strength 0.28 0.001 

Speed -0.21 0.010 

Endurance 0.15 0.024 

Flexibility 0.12 0.035 

Interpretation: 
Agility, explosive power, and muscular strength emerged as the strongest predictors of playing ability, 

followed by speed, endurance, and flexibility. These findings are consistent with the physical demands of 

volleyball, where quick direction changes, jumping ability, and upper-body strength are essential. 

4.4 Discussion 

The results of this study affirm that motor fitness plays a pivotal role in determining the playing ability of 

women volleyball players. The strongest predictor, agility, aligns with the need for rapid court movement 

and responsiveness. Players who perform well in agility tests are likely to be more effective in positioning, 

defense, and counterattacks. 

Explosive power, especially in the lower limbs, is crucial for actions like spiking and blocking. The vertical 

jump test's strong correlation with performance supports the view that vertical explosiveness translates 

directly to in-game effectiveness. 
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Muscular strength, particularly grip and upper-body strength, influences serving and ball control. The 

significant correlation found here suggests that strength training should be emphasized in volleyball 

conditioning programs. 

Speed, while moderately correlated, is less critical than agility—indicating that rapid acceleration and 

quick direction changes matter more than pure sprinting ability. This insight is vital for designing position-

specific training protocols. 

Endurance, though not as dominant, is still important. Volleyball requires repeated bouts of high intensity, 

and players with higher aerobic capacity may recover faster and maintain consistency across long rallies or 

extended matches. 

Flexibility showed the weakest predictive power but was still significant. This supports its role in injury 

prevention and overall athleticism rather than directly influencing game skill execution. 

Conclusion and Recommendations 

5.1 Conclusion 

This study sought to examine the predictive relationship between motor fitness variables and the playing 

ability of women volleyball players. The results provide clear evidence that motor fitness components—

particularly agility, explosive power, and muscular strength—are strong predictors of volleyball 

performance. Other variables like speed, endurance, and flexibility also contribute meaningfully, though 

to a lesser extent. 

Key findings include: 

 Agility demonstrated the strongest negative correlation with playing ability, indicating that players 

with quicker and more controlled movements perform better on the court. 

 Explosive power, as measured through vertical jump, emerged as the second most significant 

predictor, aligning with the importance of jumping for spiking and blocking. 

 Muscular strength, particularly upper-body strength, also showed a strong positive association, 

confirming its relevance for serving and ball control. 

 While speed and endurance were moderately correlated with playing ability, they still contributed 

significantly to the regression model. 

 Flexibility, though the weakest predictor, showed a positive correlation and supports holistic 

athleticism and injury prevention. 

In sum, 71% of the variance in playing ability among women volleyball players can be explained by a 

combination of the six motor fitness variables studied. This demonstrates the central role of physical 

preparedness in enhancing volleyball performance, reinforcing the idea that technical training must be 

complemented by targeted fitness development. 

5.2 Recommendations 

Based on the findings, the following recommendations are proposed for coaches, physical trainers, and 

sports organizations: 

A. Training Program Design 

 Develop position-specific conditioning programs focusing on agility drills (ladder drills, cone 

drills), plyometric exercises for explosive power, and resistance training for strength development. 

 Include circuit training formats to enhance cardiovascular endurance while maintaining skill 

intensity. 

 Incorporate dynamic and static stretching routines in all sessions to improve flexibility and 

reduce injury risk. 
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B. Talent Identification and Selection 

 Use standardized motor fitness testing as part of player scouting and selection protocols, 

especially in developmental and collegiate programs. 

 Emphasize agility and explosive power tests when evaluating potential attackers and blockers, and 

endurance and coordination for setters and defenders. 

C. Performance Monitoring 

 Conduct periodic motor fitness assessments throughout the season to track improvement and 

adjust training intensity accordingly. 

 Use data-driven benchmarks to identify performance plateaus and apply individualized 

interventions. 

D. Injury Prevention and Recovery 

 Recognize the role of flexibility and balanced strength in injury prevention, especially among 

female athletes prone to knee and ankle issues. 

 Implement structured recovery protocols (e.g., foam rolling, stretching, hydration strategies) 

following high-intensity training and matches. 

E. Future Research Directions 

 Expand the study to include larger and more diverse samples across different competition levels 

(national, international). 

 Investigate the role of neuromuscular coordination and balance, which were not directly 

assessed in this study. 

 Conduct longitudinal studies to analyze how changes in motor fitness variables across a season 

affect match performance. 
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