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THE DEVELOPMENTAL PROCESS OF ADJUSTABILITY OF VOLUNTARY
MOVEMENTS IN CHILDREN AGED SIX TO FOURTEEN

by
Yoshihide Enda, Kazuomi Osada, Osamitsu Saijyo and Toshiaki Otsuka

Abstract

In order to clarify the developmental process and characteristics of voluntary movements in
children adjustabilities of some voluntary motions were investigated along with their chronological
aging levels.

Children 556 in total, 314 boys and 242 girls, whose ages ranged from 6 to 14 years, were
used as subjects. Each subject was asked to adjust his or her motions to pre-set target values which
were halves of standardized means of performances for each age group in (a) grip strength, (b)
standing long jump, and (c) ball-throwing, and for the reproduction a duration of 15 seconds was
set. For each category, after one rehearsal, children performed five trials consecutively with 10
second intervals in-between, in which children were given the knowledge of the value of the
previous trial. The degree of accuracy (P) was calculated from the equation: P = (1-‘“;—"1) X 100
(%), where a is the target value and b is the actual measure.

The results may be summarized as followings:

1. In general, the adjustability of voluntary motions develops with increasing stability with
age, and the amount of differences (plus and minus) from the target value decreased in balanced
fashion in the period when the developmental speed was remarkable.

2. Ages when the developmental speed was remarkable were, (a) in grip strength, for boys at
the ages of 6-7, 9-10 and 12-13 years and for girls approximately 6-7 and 8-9 years, (b) in
standing long jump, for boys at the ages of 7-8 years and for girls at 10-11 years, (c) in ball-
throwing, for boys at 6=7,9~-10 and 12-13 years and for girls at 7-8, 8-9 and 12-13 years, and (d)
in time reproduction, for boys at 10-11 and 12-13 years and for girls at 12-13 years.

3. Regressive phenomena in the development of adjustability were observed for boys in ball-
throwing at the ages of 13-14 years and for girls in standing long jump at 11-12 years and in time
reproduction at 13-14 years.

4. As to the age changes in the relation between plus and minus values of difference from the
target, (a) in grip strength, minus values were smaller than the plus values for both boys and girls
from 6 to 10 years of age and, thus, the former came closer to the target value, but thereafter,
both values balancingly proceeded, (b) in standing long jump, plus values were smaller than the
minus ones at all age levels up to 14 years for both boys and girls and both values approached
in parallel fashion to the target value with increasing age, but in the age period from 6 to 11
minus values of difference approached to the target faster than the plus values, and (c) in time

reproduction, minus values were smaller at any age levels from 6 to 14 years and both values
approached to the target value in parallel fashion.

From the above results, the developmental process of adjustability of voluntary movement
seemed to follow the assumption that it might depend upon increasing amounts of excitement and
inhibition with aging in the cerebral hemisphere.
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