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Abstract
Cricket is not solely about scoring runs; bowling plays a crucial role in achieving overall team success.
Among the various types of bowling, medium-pace bowling is one of the most challenging and essential
skills to master. Accuracy is a key factor in determining the success of a pace bowler in modern cricket,
and multiple factors can influence it. Therefore, this study focused on the biomechanical analysis of the
release phase in medium-pace bowling to better understand these influencing factors.
A total of 30 medium-pace bowlers were selected using the purposive sampling method from cricket
academies in Gwalior, Madhya Pradesh. To assess bowling accuracy, the Richard Aldworth Stretch
Pace Bowling Test was employed. The entire process was captured using video analysis, and the data
collected were analyzed using Structural Equation Modeling (SEM) with the aid of SPSS AMOS 23
software. The results showed that, during the release phase, the angle of the right shoulder (0.048), right
hip (0.079), and left wrist (0.007) explained 49% of the variance in predicting the center of gravity,
outperforming other variables examined. Additionally, the angles of the right ankle (0.023), right elbow
(0.010), and left ankle (0.036) accounted for approximately 42% of the variance in predicting bowling
accuracy during the release phase. These findings highlight the importance of specific joint angles in
enhancing bowling performance and accuracy in medium-pace bowling.
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Introduction

Bowling is a critical component in shaping the outcome of a cricket match, where bowlers can
significantly influence the game by restricting runs and taking wickets. Medium-pace bowling, in
particular, stands out as it requires a blend of technical skill, precision, and optimal biomechanics to
perform consistently. The bowler must not only control speed and swing but also maintain a high level
of accuracy to challenge the batsman effectively.

Delivering accurate balls repeatedly is a complex task that hinges on the synchronization of multiple
kinematic variables, especially during the ball's release phase. Key movements involving the shoulders,
hips, elbows, wrists, and ankles play a crucial role in positioning the body for the most efficient
delivery. These joints must coordinate seamlessly to ensure a smooth transfer of momentum, proper

alignment, and timing, ultimately influencing the bowler's center of gravity and ball trajectory.

This study aims to explore the biomechanical factors affecting the performance of medium-pace
bowlers, with a focus on joint angles and how they impact two critical aspects: center of gravity (COG)
and bowling accuracy. The center of gravity is essential for maintaining balance throughout the bowling
action, which directly affects the bowler’s stability, power, and consistency. Likewise, accuracy
depends on precise joint movements to ensure that the ball follows the intended line and length.
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By identifying and analyzing these key joint angles and their impact, the research seeks to offer

actionable insights for coaches, trainers, and players. This understanding will help in designing
biomechanical interventions, such as corrective exercises, drills, or modifications to bowling
techniques, which can enhance performance, minimize injury risk, and improve competitive outcomes
in matches.

Methodology

Participants: 10 medium-pace bowlers were selected from various cricket academies in Lucknow, U.P
using purposive sampling.

Data Collection and Tools

The Richard Aldworth Stretch Pace Bowling Test was used to evaluate the participants' accuracy. The
release phase of each bowler was recorded using video analysis for precise tracking of movements.
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Statistical Analysis
The collected data were analyzed using Structural Equation Modeling (SEM) through SPSS AMOS 23
software. This approach helped identify the relationships between kinematic variables and their

influence on the bowlers' center of gravity and accuracy.
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Results

The study found that the following variables were significant predictors:

Centre of Gravity Prediction (49% | Bowling Accuracy Prediction (42%
Variance): Variance):
- Right Shoulder Angle: 0.048 - Right Ankle Angle: 0.023
- Right Hip Angle: 0.079 - Right Elbow Angle: 0.010
- Left Wrist Angle: 0.007 - Left Ankle Angle: 0.036
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The results indicate that the position of specific joints during the release phase plays a significant role
in enhancing bowling accuracy and stability.

Discussion

The findings of this study emphasize the importance of optimizing joint angles for medium-pace
bowlers. Specifically, the angles of the shoulder, hip, and wrist are crucial in maintaining the center of
gravity, which directly affects balance and performance. Moreover, the ankle and elbow joints play a
pivotal role in achieving accuracy by influencing ball release dynamics.

These insights can be applied in coaching programs to develop targeted drills focusing on joint
alignment and biomechanics.
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Conclusion

This study provides evidence that key kinematic variables during the release phase are essential for
improving the accuracy and performance of medium-pace bowlers. By focusing on optimizing specific
joint angles, players can enhance their bowling outcomes. Future research could further explore the role
of other biomechanical factors, such as stride length and upper-body rotation.
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