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[Abstract]
The present study aimed to identify the most appropriate steps to use when
coaching 4-year-old children in order to improve their throwing ability. This was
done by a 3-dimensional analysis of motion differences between 4-year-old children
with high and low throwing abilities. The participants, 105 boys and 113 girls, all 4
years old, were divided into 2 groups: a high throwing ability group and a low
throwing ability group. Each group was further subdivided into groups of 5 boys
and groups of 5 girls. The analysis revealed the following: (a) The horizontal velocity
of the throwing arm was significantly different between the group of girls with high
throwing ability (GH group) and the group of girls with low throwing ability (GL
group); however, no significant differences were observed in translational motion
(step distance and center-of-gravity movement) or rotary motion (lumbar region,
shoulder, and trunk) between these 2 groups. (b) The group of boys with high
throwing ability (BH group) stepped forward sideways in the direction of throwing,
throwing the ball with a large lumbar rotation. The GH group also stepped forward,
but they did not turn the body sideways in the direction of their throw, so that the
girls' lumber rotation was smaller than that of the boys. (c) Among all groups, the
BH group showed the largest projection angle of the ball (31.3 degrees). (d) No
significant differences were found in the horizontal adduction and abduction of the
shoulder and the twisting angle of the trunk between the groups with high and low
throwing abilities in either boys or girls. On the basis of these results, it was
suggested that when coaching 4-year-old children to throw a ball, the coaching
should emphasis, first, a high velocity of the throwing arm; then, taking steps with

a large lumbar rotation; and, finally, a large projection angle of the ball.
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