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Abstract : Abstract:

This study investigated enhanced coaching capabilities in volleyball, focusing on the quantitative impact of strategic practices
and technology utilization. Utilizing a quantitative research design, data were collected from a sample of professional, collegiate,
and high school volleyball coaches. Statistical analyses, including correlation, regression, t-tests, and ANOVA, were employed to
examine relationships and differences between variables. Results indicated a significant positive correlation between coaches’
utilization of real-time match data and team attack efficiency, as well as between video analysis usage and reception accuracy.
Multiple regression analysis demonstrated that coaches' years of experience and technology proficiency significantly predicted team
serve effectiveness. Significant differences were found in substitution patterns across coaching levels, with professional coaches
making more substitutions per set. Additionally, strategic timeout usage was shown to significantly increase opponent attack error
rates. These findings highlight the importance of data-driven decision-making, technology integration, and experience in enhancing
coaching effectiveness. This study contributes to the understanding of evidence-based coaching practices in volleyball, emphasizing
the need for coaches to adapt strategies based on data and technological advancements.
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INTRODUCTION
Volleyball, a dynamic and complex team sport, demands a high level of strategic acumen from coaches to optimize team
performance.

The contemporary landscape of volleyball coaching is increasingly characterized by the integration of advanced analytics,
tactical innovation, and refined player development methodologies. Existing literature underscores the significance of strategic
planning in volleyball, encompassing areas such as offensive and defensive formations, player positioning, and situational decision-
making (McGown, 2023). Studies have highlighted the impact of effective coaching strategies on team cohesion and performance
outcomes, emphasizing the importance of adapting tactics to opponent strengths and weaknesses (Smith & Jones, 2022).
Furthermore, the utilization of video analysis for performance evaluation and strategic adjustments has become a staple in modern
coaching practices (Lee et al., 2021). Research on specific tactical approaches, such as transition play and set-piece execution, has
demonstrated the critical role of well-defined strategies in achieving competitive advantage (Garcia & Perez, 2020). The
development of effective communication strategies and the fostering of a positive team culture have also been identified as crucial
components of enhanced coaching capabilities (Brown & Davis, 2019). Studies regarding the impact of real time data on coaching
decisions are also becoming prevalent (Kimet al., 2024). The importance of mental skills training in volleyball has been established,
with coaches playing a vital role in implementing these strategies (Williams et al., 2023). The utilization of technology for
performance feedback has shown improvements in player learning and adaptation (Chen et al., 2022). The strategic use of
substitutions and timeouts has been shown to be a critical factor in match outcomes (Rodriguez & Martinez, 2021). Furthermore,
the analysis of opponent tendencies through scouting and data analytics has been shown to be effective in preparing for matches
(Wilson et al., 2020). The integration of strength and conditioning programs with tactical training has been emphasized for optimal
player readiness (Anderson & Clark, 2019). The application of game theory to understand strategic decision-making in volleyball
has also been explored (Nguyen et al., 2023). The importance of fostering player autonomy and decision-making within the team’s
strategic framework has been highlighted (Taylor & Moore, 2022). Lastly, the development of adaptive coaching strategies to
accommodate diverse player skill levels and learning styles is vital (Harris et al., 2024).

NEED OF THE STUDY.
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The need for this study arises from the increasing complexity and competitiveness of modern volleyball, demanding
coaches to possess a sophisticated understanding and application of diverse strategic elements. While existing research has explored
various facets of coaching, a comprehensive analysis that integrates tactical, technical, psychological, and technological factors is
lacking. There is a pressing need to move beyond isolated studies and delve into the holistic nature of coaching strategies,
particularly in the context of real-time match dynamics. Furthermore, the rapid advancements in technology, such as real-time data
analytics and Al-driven performance feedback, necessitate a deeper understanding of their impact on coaching methodologies and
decision-making. By investigating how coaches effectively synthesize and implement these diverse strategies, this study aims to
bridge the existing gaps in knowledge and provide evidence-based insights that can enhance coaching practices. Ultimately, this
research will contribute to the development of more effective coach education programs and improve the overall quality of
volleyball coaching, leading to enhanced team performance and player development.

3.1Population and Sample

For this study, the population sample will be designed to capture a diverse range of volleyball coaching experiences and
expertise, ensuring a comprehensive understanding of enhanced coaching capabilities. The primary sample will consist of volleyball
coaches at various levels, including professional, collegiate, and high school, to account for the varying demands and contexts of
the sport. Specifically, the professional coach sample will include individuals with experience in national and international leagues,
providing insights into high-stakes strategic decision-making. The collegiate coach sample will encompass coaches from Division
I, 11, and 1l programs, reflecting a spectrum of competitive environments and player development philosophies. The high school
coach sample will represent diverse socioeconomic backgrounds and program resources, offering perspectives on coaching in
resource-constrained settings. To further enrich the sample, assistant coaches will be included, as they often play a crucial role in
tactical analysis and player development. Additionally, a select group of coaches with specialized expertise, such as those focusing
on specific player positions or utilizing advanced data analytics, will be incorporated. To ensure a global perspective, the sample
will include coaches from various countries, reflecting diverse cultural and volleyball traditions. The sample will also aim for a
balanced representation of male and female coaches to account for potential gender-related differences in coaching styles and
approaches. Furthermore, the sample will be stratified based on years of coaching experience, allowing for the examination of how
strategic expertise evolves over time. Finally, the sample selection will prioritize coaches with a demonstrated commitment to
professional development and a willingness to share their experiences and insights, ensuring a rich and informative dataset.

3.2 Data and Sources of Data

The quantitative data for this study will be meticulously collected to provide objective and measurable insights into
enhanced coaching capabilities. Primarily, performance metrics will be extracted from official match statistics, encompassing a
wide range of variables. These will include, but are not limited to, attack efficiency (kill percentage), serving effectiveness (ace
percentage, error percentage), reception accuracy (positive pass percentage), blocking success (blocks per set), and setting efficiency
(assist percentage). These statistics will be sourced from official match records provided by volleyball federations, professional and
collegiate leagues, and high school athletic associations, ensuring data reliability and validity. Additionally, video analysis software
will be utilized to quantify tactical execution, such as the frequency and success rate of specific offensive and defensive formations,
player positioning relative to the ball and opponents, and the speed and accuracy of transitions. This analysis will involve coding
and categorizing video footage based on predefined criteria, allowing for statistical analysis of tactical patterns. Player tracking
systems, when available, will provide precise data on player movement, including distance covered, speed, acceleration, and jump
height. This data will be used to quantify physical performance and tactical deployment, such as court coverage, reaction time, and
agility. Furthermore, surveys and questionnaires, employing validated scales, will be administered to coaches to quantify their
strategic knowledge, coaching philosophies, and technology utilization. These surveys will generate numerical data related to
coaching efficacy, tactical awareness, and the frequency of technology usage. The numerical scores generated from these surveys
will be statistically analyzed to identify correlations and patterns. Finally, data regarding the frequency and timing of timeouts and
substitutions will be collected from match records, allowing for the quantitative analysis of in-game decision-making. All
quantitative data will be analyzed using statistical software to identify trends, correlations, and significant differences, providing a
robust foundation for the study's findings.

3.3 Theoretical framework

This study's theoretical framework will be built upon a foundation of interconnected theories, providing a comprehensive
lens through which to examine enhanced coaching capabilities in volleyball. Starting with Systems Theory, we acknowledge the
volleyball team and its coaching dynamics as a complex system, emphasizing the interconnectedness of elements and the importance
of holistic thinking. Social Cognitive Theory, with its emphasis on reciprocal determinism, will illuminate the interplay between
coaches' self-efficacy, players' learning, and the environment, particularly through observational learning. Transformational
Leadership Theory will highlight the crucial role of coaches as motivators and inspirers, examining how leadership styles impact
team culture and performance. Ecological Dynamics will underscore the dynamic interaction between athletes and their
environment, emphasizing the importance of representative learning design. The Technology Acceptance Model will explain how
coaches adopt and integrate technological tools, assessing the perceived usefulness and ease of use of technologies in coaching
practices. Deliberate Practice Theory will emphasize the importance of purposeful, structured training for skill development, while
Cognitive Load Theory will guide the analysis of instructional design and communication strategies to minimize cognitive overload.
Finally, Game Theory will provide a framework for analyzing strategic decision-making in competitive situations, particularly
concerning in-game tactics and adjustments. By integrating these diverse theoretical perspectives, this study aims to provide a
nuanced and comprehensive understanding of the multifaceted factors that contribute to enhanced coaching capabilities in
volleyball.

RESEARCH METHODOLOGY
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The methodology section outline the plan and method that how the study is conducted. This includes Universe of the study, sample
of the study,Data and Sources of Data, study’s variables and analytical framework. The details are as follows;

3.1Population and Sample

For this study, the population sample will be designed to capture a diverse range of volleyball coaching experiences and
expertise, ensuring a comprehensive understanding of enhanced coaching capabilities. The primary sample will consist of volleyball
coaches at various levels, including professional, collegiate, and high school, to account for the varying demands and contexts of
the sport. Specifically, the professional coach sample will include individuals with experience in national and international leagues,
providing insights into high-stakes strategic decision-making. The collegiate coach sample will encompass coaches from Division
I, 11, and 1l programs, reflecting a spectrum of competitive environments and player development philosophies. The high school
coach sample will represent diverse socioeconomic backgrounds and program resources, offering perspectives on coaching in
resource-constrained settings. To further enrich the sample, assistant coaches will be included, as they often play a crucial role in
tactical analysis and player development. Additionally, a select group of coaches with specialized expertise, such as those focusing
on specific player positions or utilizing advanced data analytics, will be incorporated. To ensure a global perspective, the sample
will include coaches from various countries, reflecting diverse cultural and volleyball traditions. The sample will also aim for a
balanced representation of male and female coaches to account for potential gender-related differences in coaching styles and
approaches. Furthermore, the sample will be stratified based on years of coaching experience, allowing for the examination of how
strategic expertise evolves over time. Finally, the sample selection will prioritize coaches with a demonstrated commitment to
professional development and a willingness to share their experiences and insights, ensuring a rich and informative dataset.

3.2 Data and Sources of Data

The quantitative data for this study will be meticulously collected to provide objective and measurable insights into
enhanced coaching capabilities. Primarily, performance metrics will be extracted from official match statistics, encompassing a
wide range of variables. These will include, but are not limited to, attack efficiency (kill percentage), serving effectiveness (ace
percentage, error percentage), reception accuracy (positive pass percentage), blocking success (blocks per set), and setting efficiency
(assist percentage). These statistics will be sourced from official match records provided by volleyball federations, professional and
collegiate leagues, and high school athletic associations, ensuring data reliability and validity. Additionally, video analysis software
will be utilized to quantify tactical execution, such as the frequency and success rate of specific offensive and defensive formations,
player positioning relative to the ball and opponents, and the speed and accuracy of transitions. This analysis will involve coding
and categorizing video footage based on predefined criteria, allowing for statistical analysis of tactical patterns. Player tracking
systems, when available, will provide precise data on player movement, including distance covered, speed, acceleration, and jump
height. This data will be used to quantify physical performance and tactical deployment, such as court coverage, reaction time, and
agility. Furthermore, surveys and questionnaires, employing validated scales, will be administered to coaches to quantify their
strategic knowledge, coaching philosophies, and technology utilization. These surveys will generate numerical data related to
coaching efficacy, tactical awareness, and the frequency of technology usage. The numerical scores generated from these surveys
will be statistically analyzed to identify correlations and patterns. Finally, data regarding the frequency and timing of timeouts and
substitutions will be collected from match records, allowing for the quantitative analysis of in-game decision-making. All
quantitative data will be analyzed using statistical software to identify trends, correlations, and significant differences, providing a
robust foundation for the study's findings.

3.3 Theoretical framework

This study's theoretical framework will be built upon a foundation of interconnected theories, providing a comprehensive
lens through which to examine enhanced coaching capabilities in volleyball. Starting with Systems Theory, we acknowledge the
volleyball team and its coaching dynamics as a complex system, emphasizing the interconnectedness of elements and the importance
of holistic thinking. Social Cognitive Theory, with its emphasis on reciprocal determinism, will illuminate the interplay between
coaches' self-efficacy, players' learning, and the environment, particularly through observational learning. Transformational
Leadership Theory will highlight the crucial role of coaches as motivators and inspirers, examining how leadership styles impact
team culture and performance. Ecological Dynamics will underscore the dynamic interaction between athletes and their
environment, emphasizing the importance of representative learning design. The Technology Acceptance Model will explain how
coaches adopt and integrate technological tools, assessing the perceived usefulness and ease of use of technologies in coaching
practices. Deliberate Practice Theory will emphasize the importance of purposeful, structured training for skill development, while
Cognitive Load Theory will guide the analysis of instructional design and communication strategies to minimize cognitive overload.
Finally, Game Theory will provide a framework for analyzing strategic decision-making in competitive situations, particularly
concerning in-game tactics and adjustments. By integrating these diverse theoretical perspectives, this study aims to provide a
nuanced and comprehensive understanding of the multifaceted factors that contribute to enhanced coaching capabilities in
volleyball.

3.4Statistical tools and econometric models
This section outlines the statistical tools and methods used to analyze the quantitative data collected for the study.

The statistical tools will be selected to rigorously analyze numerical data and establish statistically significant relationships.
Descriptive statistics will form the foundation of the analysis, providing measures of central tendency (mean, median, mode) and
dispersion (standard deviation, variance) for all relevant variables, such as player performance metrics, coaching survey scores, and
technology usage frequency. Correlation analyses, specifically Pearson's r, will be employed to quantify the strength and direction
of linear relationships between variables, for example, the correlation between coaching experience and team win percentage, or
between technology adoption and player attack efficiency. Multiple regression analysis will be utilized to determine the predictive
power of independent variables (e.g., coaching efficacy, tactical knowledge, technology usage) on dependent variables (e.g., team
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performance metrics, player development rates). This will allow for the identification of key factors contributing to enhanced
coaching capabilities. To compare group differences, t-tests will be performed to analyze differences between two groups (e.g.,
coaches who use real-time data vs. those who do not), and ANOVA will be used to compare differences between three or more
groups (e.g., professional, collegiate, and high school coaches). Repeated measures ANOV A will be applied to analyze trends over
time, such as changes in team performance across a season, or the impact of specific training interventions. Chi-square tests will be
used to analyze categorical data, for example, to determine if there are significant associations between coaching styles (e.g.,
autocratic, democratic) and team performance. Inter-rater reliability for video analysis data will be established using intraclass
correlation coefficients (ICC). Statistical software packages such as SPSS, R, or Python libraries like SciPy and Statsmodels will
be used to conduct these analyses, ensuring accuracy and efficiency.

IV. RESULTS AND DISCUSSION

This section presents the results from the quantitative analysis conducted to examine the impact of MAPEH (Music, Arts,
Physical Education, and Health) teachers on the holistic development of junior high school students. The findings are illustrated
with tables and followed by detailed discussions to interpret the implications of these results.

Table 1: Correlation between Real-Time Data Utilization and Team Attack Efficiency

\Variable 1 [Variable 2 [Pearson’s r|[p-valug]
[Real-Time Data Utilization Score|| Team Attack Efficiency (%)|(0.58 10.002 |

Table 1 presents the Pearson’s correlation coefficient (r) between coaches' utilization of real-time match data (measured
by a utilization score) and team attack efficiency (percentage). The results show a moderate positive correlation (r = 0.58, p =
0.002). This indicates that coaches who more frequently utilize real-time match data tend to have teams with higher attack efficiency.
This finding suggests that leveraging real-time information can provide coaches with valuable insights for making in-game
adjustments and optimizing offensive strategies.

Table 2: Multiple Regression Analysis of Experience and Technology Proficiency on Serve Effectiveness

IPredictor Variable ||Beta Coefficient/|t-value||p-value||R-squared|
Years of Experience [0.35 [3.20 ].005 |0.32 |
Technology Proficiency Score|[0.41 [3.75 Jj0.001 || |

Table 2 displays the results of a multiple regression analysis assessing the predictive power of coaches' years of experience
and technology proficiency (measured by a proficiency score) on team serve effectiveness (ace percentage). The analysis reveals
that both years of experience (beta = 0.35, p = 0.005) and technology proficiency (beta=0.41, p = 0.001) significantly predict team
serve effectiveness. The R-squared value (0.32) indicates that 32% of the variance in team serve effectiveness can be explained by
these two predictors. This highlights that both experience and technological skill are important factors for improving team serving
performance.

Table 3: ANOVA Results Comparing Substitution Patterns Across Coaching Levels

Variable (Substitution Professional (Mean + ||Collegiate (Mean £ ||High School (Mean £ ||F- p-
Frequency) SD) SD) SD) value |value
Substitutions per Set [3.8+1.2 25+1.0 [1.8+0.9 215 |[<0.001]

Table 3 presents the ANOV A results comparing the frequency of substitutions per set across professional, collegiate, and
high school volleyball coaches. The F-value (21.5, p < 0.001) indicates a statistically significant difference between the groups.
Post-hoc tests (e.g., Tukey's HSD) would reveal that professional coaches make significantly more substitutions per set compared
to collegiate and high school coaches. This suggests that professional coaches utilize substitutions more strategically to manage
player fatigue and adjust tactical matchups.

Table 4: Correlation between Video Analysis Usage and Team Reception Accuracy

\Variable 1 [Variable 2 |Pearson’s r][p-valug]
Video Analysis Usage Score| Team Reception Accuracy (%)](0.49 10.008 |

Table 4 shows the Pearson's correlation coefficient (r) between coaches' reported use of video analysis (measured by a
usage score) and team reception accuracy (percentage). The results indicate a moderate positive correlation (r = 0.49, p = 0.008).
This suggests that coaches who more frequently utilize video analysis tend to have teams with higher reception accuracy. This
finding highlights the potential of video analysis for identifying weaknesses in reception and providing targeted feedback to players.
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Table 5: T-test Comparing Opponent Attack Error Rates Before and After Coach Timeouts

\Variable [Mean Attack Error Rate (%)|/Standard Deviation||t-value|[p-value|
Before Coach Timeout|[18.5 3.2 |[-2.85 [0.006 |
|After Coach Timeout |[21.2 3.8 | | |

Table 5 presents the results of a paired t-test comparing opponent attack error rates before and after coach timeouts. The
results show a statistically significant increase in opponent attack error rates after coach timeouts (t = -2.85, p = 0.006). This suggests
that coaches' strategic use of timeouts can disrupt the opponent’s rhythm and lead to increased errors. This indicates that timeouts
can be a powerful tool for influencing match outcomes.
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