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ABSTRACT

Sitting volleyball is a dynamic Paralympic sport demanding high levels of physical fitness. There are
significant relationships between sitting volley performance and field fitness of sitting volleyball players
such as speed, endurance, strength, agility. Among key performance factors, reaction time and endurance
are paramount. In sitting volleyball, it is very important for athletes to move their body at different
directions to reach the ball and have a suitable reaction. However, the specialized equipment for accurately
assessing these metrics in para-athletes remains limited. This study aimed to design and manufacture a
dedicated system to evaluate the multi-directional reaction time and endurance of sitting volleyball players.
The developed hexagonal apparatus consists of a central control unit, a visual stimulus panel, and six touch-
sensitive sensors positioned in a hexagon around the athlete. Upon the illumination of a corresponding
indicator light, the athlete is required to propel their body towards the activated sensor and touch it in the
shortest time possible. The system precisely measures the time interval between the visual stimulus and the
sensor deactivation, which is recorded and displayed as the reaction time for each of the six directions.
Also, we can calculate the endurance with this system. This system provides a sport-specific and validated
tool for quantifying directional reaction time and endurance. It is posited to be instrumental for coaches and
trainers in athlete assessment, targeted conditioning, and performance enhancement in sitting volleyball.
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