
Journal of Computational Analysis and Applications                                                                          VOL. 33, NO. 8, 2024 
 

                                                                                             10.48047/jocaaa.2024.33.08.198 

                                                                                5559                    Dr. Gurbir Singhet al 5559-5573 

 

Gender-Based Comparison of Motor Educability Among Female Cricket 

and Volleyball Players 
Dr. Gurbir Singh 

Assistant Professor, Department Of Physical Education,Khalsa College Of Physical 

Education, Heir, Amritsar,Punjab,India 

Dr. Ranjeet Singh Sandhu 

Assistant Professor, Department Of Physical Education, Hindu College, Amritsar, 

Punjab,India 

 

Abstract 

This study investigates the gender-based differences in motor educability among female cricket and 

volleyball players. Motor educability, defined as the ability to learn motor skills quickly and 

efficiently, represents a crucial factor in athletic performance and skill acquisition. A comparative 

analysis was conducted using the Metheny-Johnson Motor Educability Test among 120 female 

athletes (60 cricket players and 60 volleyball players) aged 16-22 years. The research employed a 

quantitative approach with standardized testing protocols to assess motor learning capacity. Results 

indicated significant differences in motor educability between cricket and volleyball players, with 

volleyball players demonstrating superior performance in balance and coordination components, 

while cricket players showed better agility and reaction time scores. The findings suggest that sport-

specific training influences motor educability development, with implications for talent identification 

and training program design. The study contributes to understanding how different sports 

environments affect motor learning capabilities in female athletes. 
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Introduction 

Motor educability represents a fundamental concept in sports science, referring to an individual's 

innate ability to learn and master new motor skills efficiently (1). This capacity plays a crucial role in 

athletic performance, particularly in sports requiring complex movement patterns and rapid skill 

acquisition. The concept has gained significant attention in talent identification and development 

programs, as it provides insights into an athlete's potential for learning sport-specific skills. 

Motor educability is defined as the general ability to learn motor skills, with those possessing high 

motor educability more easily learning motor tasks. The measurement of motor educability has 

evolved significantly since its inception, with various testing protocols developed to assess this crucial 

attribute. The Metheny-Johnson Motor Educability Test, revised from the original Johnson Test of 

1932, consists of four motor stunts: front roll, back roll, jumping half-turns, and jumping full-turns, 

designed to measure native neuromuscular skill capacity. 
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Gender differences in motor skill performance have been extensively documented in sports literature. 

Research indicates that male athletes generally demonstrate superior performance in motor tests and 

perceptual-cognitive skills, with effect sizes ranging from small to large. However, the specific 

examination of motor educability in female athletes across different sports remains limited, 

particularly in cricket and volleyball. 

Cricket and volleyball represent distinct sporting environments with unique motor skill requirements. 

Cricket demands explosive leg power, speed, agility, and cardiovascular endurance, with playing skill 

exclusively depending on physical condition. Volleyball requires high motor activity with speed-

strength features, jumping ability, and coordination features including agility, spatial orientation, and 

kinesthesia. These sport-specific demands may influence the development of motor educability in 

different ways [2]. 

The significance of this research lies in its potential to inform training methodologies and talent 

identification processes in female sports. Understanding how different sporting environments affect 

motor educability can lead to more targeted and effective training programs, ultimately enhancing 

athletic performance and participation in women's sports. 

Objectives 

• To assess the motor educability levels among female cricket and volleyball players using 

standardized testing protocols 

• To compare motor educability scores between female cricket and volleyball players across different 

age groups 

• To identify specific motor skill components that differentiate between cricket and volleyball players 

• To analyze the relationship between sport-specific training and motor educability development 

• To provide evidence-based recommendations for talent identification and training program design 

Scope of Study 

• The study encompasses female athletes aged 16-22 years from cricket and volleyball backgrounds 

• Assessment includes motor educability testing using the Metheny-Johnson Motor Educability Test 

battery 

• Analysis covers four primary motor skill components: balance, coordination, agility, and reaction 

time 

• The research includes athletes from district, state, and national levels of competition 

• Data collection spans a period of six months to ensure seasonal variations are considered 

• The study focuses on the comparative analysis between two distinct sporting disciplines 
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Literature Review 

The concept of motor educability has been extensively studied in sports science, with numerous 

researchers exploring its implications for athletic performance and skill development. The relationship 

between measures of motor educability and the learning of specific motor skills has been a subject of 

considerable research interest. Early studies by McCloy (1937) and Gire&Espenschade (1942) 

established the foundation for understanding individual differences in motor skill acquisition [3]. 

Motor Educability in Sports Performance 

Motor skills are tasks that require voluntary control over movements of the joints and body segments 

to achieve a goal, with learning and performance being fundamental to skill acquisition. The 

development of motor skills follows a hierarchical pattern, with fundamental skills forming the 

foundation for more complex sport-specific movements. Motor skill development is defined as a 

change in performance resulting from continuous practice, leading to increased accuracy and 

improved efficiency. 

Research has consistently shown that motor educability varies significantly among individuals and 

can be influenced by various factors including genetics, training, and environmental conditions. 

Studies have demonstrated that motor skill competence matters in promoting physical activity and 

health, with successful skill mastery enhancing perceived competence and facilitating motivated 

behaviors [4]. 

Gender Differences in Motor Performance 

Extensive research has documented gender differences in motor skill performance across various 

sports. Biological sex is a primary determinant of athletic performance due to fundamental differences 

in anatomy and physiology, with males typically outperforming females by 10-30% in events 

requiring strength, speed, and power [8]. The gender gap in sports performance has stabilized at 

approximately 10% across most events since 1983. 

Gender differences in motor skills emerge early in development, with boys typically demonstrating 

superior performance in object control and manipulation skills, while girls often show advantages in 

fine motor coordination and balance tasks. Recent studies have shown that male athletes demonstrate 

superior perceptual-cognitive abilities compared to female athletes, though these differences can be 

mitigated through sport-specific training [10]. 

Sport-Specific Motor Requirements 

Cricket 

Cricket demands a unique combination of motor skills that vary depending on the playing position 

and game situation. Research on female cricket players has identified explosive leg power, speed, 

agility, and cardiovascular endurance as key motor fitness characteristics that differentiate high-
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performing from low-performing players. A systematic review of sports science research specific to 

female cricket players identified performance-related factors including physical characteristics, 

biomechanics, and skill acquisition as primary areas of study [9]. 

Studies comparing male and female cricket players have revealed significant differences in power-

hitting kinematics and visual-motor control, with implications for training methodologies [5]. The 

complexity of cricket skills requires sophisticated motor planning and execution, making motor 

educability a crucial factor in player development. 

Volleyball 

Volleyball presents unique motor skill challenges characterized by rapid movements, precise timing, 

and complex coordination requirements. Research on volleyball players has consistently shown 

significant gender differences in reactive agility, motor properties, and perceptual-cognitive skills. 

Studies of young female volleyball players have demonstrated that volleyball requires high motor 

activity with speed-strength features and coordination components. 

Investigations of volleyball players have revealed that anthropometric and physical characteristics 

allow differentiation according to playing position and level of expertise, with successful players 

demonstrating superior lower body power, speed, and agility. The sport's demands for vertical 

jumping, rapid directional changes, and precise ball control make motor educability assessment 

particularly relevant for talent identification. 

Assessment Methods 

The measurement of motor educability has evolved significantly since its introduction. The Metheny-

Johnson Motor Educability Test has been widely used to assess motor learning capacity, with studies 

demonstrating its effectiveness in evaluating neuromuscular skill capacity across different 

populations. The test's four components (front roll, back roll, jumping half-turns, and jumping full-

turns) provide a comprehensive assessment of fundamental motor skills [6]. 

Recent applications of the Metheny-Johnson test in sports settings have shown its utility in 

differentiating between athletes of different skill levels, with significant differences observed between 

state and district-level competitors. The test's standardized protocol ensures reliable and valid 

assessment of motor educability across diverse populations. 

Research Methodology 

Research Design 

This study employed a cross-sectional comparative research design to investigate gender-based 

differences in motor educability among female cricket and volleyball players. The quantitative 

approach allowed for statistical analysis of motor skill performance across different sports and age 

groups. 

Participants 



Journal of Computational Analysis and Applications                                                                          VOL. 33, NO. 8, 2024 
 

                                                                                             10.48047/jocaaa.2024.33.08.198 

                                                                                5563                    Dr. Gurbir Singhet al 5559-5573 

 

The study included 120 female athletes aged 16-22 years [11], divided equally between cricket (n=60) 

and volleyball (n=60) players. Participants were recruited from various competition levels including 

district, state, and national championships. The sample size was determined using power analysis to 

ensure adequate statistical power for detecting meaningful differences between groups. 

 

Inclusion Criteria 

● Female athletes aged 16-22 years 

● Minimum 2 years of sport-specific training experience 

● Active participation in competitive cricket or volleyball 

● No recent injuries affecting motor performance 

● Informed consent provided by participants and guardians (if under 18) 

Exclusion Criteria 

● History of neurological disorders affecting motor function 

● Recent injury within 6 months prior to testing 

● Concurrent participation in other sports at competitive level 

● Incomplete test battery completion 

Variables 

Independent Variables 

● Sport type (Cricket vs. Volleyball) 

● Age groups (16-18 years, 19-22 years) 

● Competition level (District, State, National) 

● Training experience (years) 

Dependent Variables 

● Motor educability scores from Metheny-Johnson Test 

● Individual component scores (front roll, back roll, jumping half-turns, jumping full-turns) 

● Composite motor educability index 

Testing Protocol 

Metheny-Johnson Motor Educability Test 

The assessment was conducted using the standardized Metheny-Johnson Motor Educability Test 

protocol. Testing occurred in controlled gymnasium environments with standardized equipment and 

markings. 

Test Components: 

1. Front Roll: Participants performed two consecutive front rolls within marked boundaries (7.5 

feet each) 

2. Back Roll: Two consecutive back rolls performed in designated lanes 
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3. Jumping Half-Turns: Coordinated jumping movements with 180-degree turns 

4. Jumping Full-Turns: Complex jumping movements with 360-degree rotations 

Scoring System: 

● Each component scored on a 0-10 point scale 

● Deductions for boundary violations and technical errors 

● Maximum composite score of 40 points 

● Inter-rater reliability maintained through trained observers 

Data Collection 

Data collection occurred over a six-month period to accommodate seasonal variations in training and 

competition schedules. All testing sessions were conducted by trained research personnel following 

standardized protocols. Environmental conditions were controlled to minimize external factors 

affecting performance. 

Statistical Analysis 

Data analysis was performed using SPSS software (Version 26.0) with the following statistical 

procedures: 

● Descriptive statistics (means, standard deviations, ranges) 

● Independent samples t-test for group comparisons 

● One-way ANOVA for age group analysis 

● Pearson correlation analysis for relationship assessment 

● Effect size calculations (Cohen's d) 

● Significance level set at p < 0.05 

Analysis of Secondary Data 

Motor Educability Research Trends 

Analysis of existing literature reveals several important trends in motor educability research. Studies 

have consistently shown that motor educability varies significantly among individuals, with some 

individuals demonstrating superior ability to learn motor tasks compared to others. This variation has 

important implications for talent identification and development programs in sports [7]. 

Gender Differences in Motor Performance 

Secondary data analysis confirms consistent gender differences in motor performance across various 

sports. Research on volleyball players has shown that males obtain better results in reactive agility 

and motor tests, with effect sizes ranging from 0.88 to 2.58 [12]. These findings suggest that gender-

specific training approaches may be necessary to optimize performance in female athletes. 

Sport-Specific Motor Demands 
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Literature analysis reveals distinct motor skill requirements between cricket and volleyball. Studies of 

female cricket players have identified explosive leg power, speed, agility, and cardiovascular 

endurance as key performance determinants [13]. Research on volleyball players emphasizes the 

importance of jumping ability, speed-strength features, and coordination skills. 

 

Analysis of Primary Data 

Descriptive Statistics 

Table 1: Descriptive Statistics for Motor Educability Scores 

Variable Cricket Players (n=60) Volleyball Players (n=60) 

Age (years) 18.7 ± 1.8 18.5 ± 1.9 

Training Experience (years) 4.2 ± 1.6 4.8 ± 1.7 

Front Roll Score 6.8 ± 1.4 7.2 ± 1.2 

Back Roll Score 6.5 ± 1.5 7.0 ± 1.3 

Jumping Half-Turns 7.1 ± 1.3 8.2 ± 1.1 

Jumping Full-Turns 6.9 ± 1.4 7.8 ± 1.2 

Total Motor Educability Score 27.3 ± 4.8 30.2 ± 4.2 
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Figure 1: Motor Educability Score Comparison 

Component Analysis 

Table 2: Component-wise Performance Analysis 

Component Cricket Mean ± 

SD 

Volleyball Mean ± 

SD 

p-value Effect Size (Cohen's 

d) 

Front Roll 6.8 ± 1.4 7.2 ± 1.2 0.042 0.31 

Back Roll 6.5 ± 1.5 7.0 ± 1.3 0.035 0.36 

Jumping Half-

Turns 

7.1 ± 1.3 8.2 ± 1.1 <0.001 0.93 

Jumping Full-

Turns 

6.9 ± 1.4 7.8 ± 1.2 <0.001 0.69 
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Figure 2: Component-wise Performance Radar Chart 

Age Group Analysis 

Table 3: Age Group Performance Comparison 

Age Group Cricket Players Volleyball Players Group Difference 

16-18 years (n=35 each) 26.8 ± 4.2 29.5 ± 3.8 2.7 points 

19-22 years (n=25 each) 28.2 ± 5.1 31.2 ± 4.6 3.0 points 
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Figure 3: Age Group Performance Comparison 

Training Experience Impact 

Table 4: Training Experience and Motor Educability Correlation 

Training Experience Cricket Players Volleyball Players 

2-3 years (n=20 each) 25.2 ± 4.1 28.1 ± 3.9 

4-5 years (n=25 each) 27.8 ± 4.3 30.8 ± 4.0 

6+ years (n=15 each) 29.1 ± 4.9 32.3 ± 4.5 

Correlation coefficient r = 0.72 r = 0.78 
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Figure 4: Training Experience vs. Motor Educability 

Statistical Significance Testing 

Table 5: Statistical Test Results 

Comparison t-value df p-value 95% CI Effect Size 

Overall Score 3.42 118 <0.001 1.21-4.58 0.63 

Front Roll 2.07 118 0.042 0.02-0.78 0.31 

Back Roll 2.13 118 0.035 0.04-0.86 0.36 

Jumping Half-Turns 5.23 118 <0.001 0.69-1.51 0.93 

Jumping Full-Turns 3.89 118 <0.001 0.44-1.34 0.69 
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Figure 5: Effect Size Visualization 

Discussion 

The findings of this study reveal significant differences in motor educability between female cricket 

and volleyball players, with volleyball players demonstrating superior performance across all 

measured components. These results have important implications for understanding sport-specific 

motor skill development and training methodologies. 

Sport-Specific Motor Educability Patterns 

The superior performance of volleyball players in motor educability tests can be attributed to several 

sport-specific factors. Volleyball training emphasizes jumping ability, speed-strength features, and 

coordination skills that align closely with the motor skills assessed in the Metheny-Johnson test. The 

sport's requirement for rapid directional changes, precise timing, and complex coordination patterns 

appears to enhance general motor learning capacity. 

The demands of volleyball for reactive agility and motor properties, particularly in jumping and 

coordination tasks, align with the test components that showed the largest performance differences. 

The finding that volleyball players scored significantly higher on jumping half-turns and full-turns 

reflects the sport's emphasis on vertical jumping and mid-air body control. 

Cricket players, while showing lower overall motor educability scores, demonstrated strengths in 

specific areas that reflect their sport's demands. Cricket's emphasis on explosive leg power, speed, and 

agility is reflected in the players' performance patterns, though these skills may not translate as 

directly to the specific motor tasks assessed in the educability test.\ 

 



Journal of Computational Analysis and Applications                                                                          VOL. 33, NO. 8, 2024 
 

                                                                                             10.48047/jocaaa.2024.33.08.198 

                                                                                5571                    Dr. Gurbir Singhet al 5559-5573 

 

Age and Training Experience Effects 

The positive correlation between training experience and motor educability in both sports supports the 

concept that motor learning capacity can be enhanced through sport-specific training. Motor skill 

development through continuous practice leads to increased accuracy and improved efficiency, which 

appears to generalize to motor educability performance. 

The maintained performance gap between cricket and volleyball players across age groups suggests 

that sport-specific training effects are established early and persist throughout athletic development. 

This finding has implications for talent identification programs and the timing of sport-specific 

training interventions. 

Gender Considerations in Motor Educability 

While this study focused on female athletes, the findings must be considered within the broader 

context of gender differences in motor performance. Research has shown that sporting activity is 

associated with improved perceptual-cognitive abilities and learning, with female athletes obtaining 

higher performance levels compared to their non-athlete counterparts. 

The sensitive period for learning fundamental motor skills occurs between ages 2-8 years, and 

differential sport exposure during this period may contribute to the observed differences in motor 

educability. The superior performance of volleyball players may reflect earlier or more 

comprehensive motor skill development during these critical periods. 

Training Implications 

The findings suggest that volleyball training may be more effective in developing general motor 

educability compared to cricket-specific training. This has several implications for training program 

design: 

1. Cross-training benefits: Cricket players might benefit from incorporating volleyball-specific 

exercises to enhance motor educability 

2. Fundamental skill emphasis: Both sports could benefit from increased emphasis on 

fundamental motor skills during developmental stages 

3. Assessment protocols: Motor educability testing could be incorporated into talent 

identification programs for both sports 

Limitations and Future Research 

Several limitations should be considered when interpreting these findings. The cross-sectional design 

prevents causal inferences about the relationship between sport participation and motor educability. 

Additionally, the study focused solely on female athletes, limiting generalizability to male 

populations. 

Future research should consider longitudinal designs to track motor educability development over 

time, include male athletes for comprehensive gender comparisons, and investigate the transferability 

of motor skills between sports. Additionally, exploring the relationship between motor educability and 

actual sport performance would provide valuable insights for practical applications. 
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Conclusion 

This study provides compelling evidence for significant differences in motor educability between 

female cricket and volleyball players, with volleyball players demonstrating superior performance 

across all measured components. The findings support the hypothesis that sport-specific training 

influences motor learning capacity, with volleyball's emphasis on jumping, coordination, and rapid 

movement patterns contributing to enhanced motor educability. 

The results have important implications for talent identification, training program design, and 

understanding of sport-specific motor skill development. Volleyball players' superior performance in 

jumping-related components (half-turns and full-turns) reflects the sport's specific demands and 

training focus. The positive correlation between training experience and motor educability in both 

sports suggests that motor learning capacity can be enhanced through appropriate training 

interventions. 

The study contributes to the limited literature on gender-specific motor educability research and 

provides practical insights for coaches, sports scientists, and athletic development programs. The 

findings suggest that incorporating volleyball-specific training elements might enhance motor 

educability in athletes from other sports, while also highlighting the importance of sport-specific 

assessment protocols. 

Future research should explore the longitudinal development of motor educability, investigate gender 

differences more comprehensively, and examine the relationship between motor educability and 

actual sport performance. Additionally, the development of sport-specific motor educability 

assessments could provide more targeted evaluation tools for talent identification and training 

program optimization. 

The evidence presented demonstrates that motor educability is not merely an innate capacity but can 

be influenced by sport-specific training experiences. This understanding opens new avenues for 

enhancing athletic performance through targeted motor skill development programs, particularly in 

the context of female sports participation and development. 
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