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The development of a method to measure the maximum spike height in volleyball

Akinori Nagata , Takafumi Fuchimoto

Abstract

This study was designed to develop a device (DSH) to measure the maximum spike height (Hs-max) in volleyball and examine its
measurement methods. DSH measures the height of a ball, which is suspended and can be moved between 200 and 380 c¢cm from the ground,
when it is hit by a player. We selected thirty male university volleyball spikers, and measured the height of the tip of the middle finger
with their arm stretched overhead (Hf) and the maximum vertical jump height (Hmax) . Then, we asked them to spike a tossed ball, and
measured the height (Hs) and speed of the ball when it was hit, using the 3D direct liner transformation (DLT) method. After having spiked
a ball at many different levels, players evaluated the height (SAh) and speed (SAv) of the ball in each spike on a ten-score scale. We defined
the height of the ball when [SAh + SAv] is maximum as “Hs-max”. There were correlations between the ball height and SAh, and the ball
speed measured by DSH and SAw. Since there was also a correlation between [SAh + SAv] and SAh or SAv, Hs-max proved to be valid.

We selected twenty female university students, and measured Hs-max twice in two days using DSH. The reliability coeflicient for the
measurements was as high as 0.913. We divided the players into two groups: Group HS (n=15), players who spiked the ball at a height of
285.5 ¢cm or more; and Group LS (n=15), players who spiked at 285 cm or less. Hs-max was significantly larger (p<0.05) and “Hs-max - Hs”
was significantly smaller (p<0.01) in Group HS, compared to Group LS. The players in Group HS not only spiked the ball at higher points,
but they were also good at controlling the timing of jump in order to spike at their maximum jump than those in Group LS. We concluded that
the newly developed device, DSH, can measure the Hs-max values with excellent reliability and that the the Hs-max would provide valuable
information for both players and coaches.
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