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Applied Research on Hop Step of Volleyball Defense

July,2009 Graduate Student: Yo-Ling,Sue
Advisor: Cin-Chang,Liu

Abstract

The “accurate judgment” and “swift movement” have become key skills for achieving
outstanding defense performance. Defense is a passive skill; it requires a player to adjust
his/her serve-receiving in compliance with the attacker’s movements so as to deal with
instantaneous shift. Volleyball flies in the air for about 0.3 to 0.5 seconds while a player
spends 0.29 to 0.33 seconds in responding. Hence, a defense player must be able to judge
accurately and gain explosive force to move swiftly. The purpose of this study is to contrast
the motions of hop step of players of different levels and discuss the influences on the defense
performance.The subjects of this study is consisted of seven trained players from volleyball
Team A of National Taiwan Normal University. The other group includes seven players from
volleyball Team B of National Taiwan Normal University. The average age of Team A is
20.25 years old, the average height is 168.25+4.1cm, and the average playing years are 9.25
years. The average age of Team B is 21.25 years old, the average height is 170.75+5cm, and
the average playing years are 3 years. Two JVC high speed videom camera (250HZ)
simultaneously record the kinematic parameters of offense and defense motions of the
attackers and the subjects respectively. The video clips are analyzed with Kwon3D for 2D
direct linear transformation (2D-DLT). The parameters retrieved from the analysis are
examined with t-test for difference. The result indicates a significance of a= .05. Then,
parameters of time, angles, and angle speeds are utilized to explain the difference by means of
the descriptive statistics method. The results indicate that the distribution of hop step timing
of the players in Team A is more concentrated, meaning that the hop step timing, which ranges
between 0 and 0.5, of each Team A player is close to that of each other. Besides, the average
height of hop step of Team A is between 0.10 and 0.14, the pushdown angle is between 21.3
and 30.9, and the joint angle speed is between 169.5 and 231.4. All of these figures are
significantly larger than those of Team B and achieve significant difference (p< .05).
Therefore, this study generates the following conclusions. When the hop step timing of every
player is close to that of each other in a team, it means the motions of serve-receiving of the
team are rhythmic and regular, and the players can adjust the timing of their motions
according to the movements of the attackers. Additionally, when the hop step is high, the
pushdown angle is large, and the speed is swift, based the theories of ground reaction force
and stretch reflex, a player is able to stabilize his/her body for serve-receiving and gains

effective explosive force.
Keywords: Volleyball, defense, stretch reflex, kinematics
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