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ABSTRACT

Motor development researchers always regard the proper use of limb swing or proper
use of countermovement as the critical indexes for motor skill in child transition to the
mature stage. The peak height during a vertical jump is actually enhanced through the
effect of vigorous arm swing and the effect of stretch shortening cycle (SSC) that
countermoves the lower extremities. The purpose of this study was to investigate the
gender difference of the effect of arm swing and SSC in middle/later childhood. Ten
boys and ten girls were recruited as the participants and were asked to perform squat
jump (SJ), countermovement jump (CMJ) without arm swing, and countermovement
jump with arm swing. A Kistler force platform system (type: 9287BA, 1000Hz) was
used to acquire and to assess the performance of vertical jump. The results showed
takeoff velocity in boys (SJ: 2.23 £ 0.21 m/s; CMJ-arms swing: 2.41 £ 0.22 m/s;
CMJ-no arms: 2.31 + 0.22 m/s) was higher than girls (SJ: 2.02 + 0.13 m/s; CMJ-arms
swing: 2.17 = 0.14 m/s; CMJ-no arms: 2.12 + 0.15 m/s) significantly (ps < .05). The
peak ground reaction force showed there were no gender difference in conditions of SJ,
CMJ-no arms, and CMJ-arms swing (ps > .05). The lengthening force applied time was
the main factor to increase jumping height for three kinds of jump (ps < .05). This study
calculated the enhanced rates of arm swing effect and SSC effect, and found there were
no statistical differences between boys (SSC: 6.7 + 9.1 %; Arm swing: 10.0 + 9.4 %)
and girls (SSC: 10.1 £ 8.8 %; Arm swing: 5.4 + 7.9 %) (ps > .05). But the variability of
enhanced rates within every gender group for SSC effect and arm swing effect were

considerably large.

Keywords: age difference, gender difference, stretch shortening cycle, arm swing
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principle of maximum impulse to achieve movement velocity )
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( conservation of angular momentum ) 7 B & % 2 §## i& & &
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£ ' 3.89 0.21 0.17 4.48 0.160
9 k8
T e 20.95 2.01 1.93 17.46 0.560
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