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Differences in Jumping Movement between the Skilled
and the Unskilled Jumpers

——On vertical movement in one-leg jump following the approach run——
by

NacaHiko ApacHI, TosHio Asami and HARUHIKO TOGARI

Abstract

This study was intended to analyze a jumping skill, especially on a skill to produce
vertical movement following the approach run, from the viewpoint of the differences between
the skilled and the unskilled jumpers. Subjects used as the skilled were three basketball
players and one high jumper, and as the unskilled two long distance runners and two non-
athletes were used. Their ages ranged from 18 to 29 years old. An analysis of the move-
ment patterns was made by a motion analyzer on a film and the take-off time was recorded
by a force platform.

From the results, following reasons were clarified as the causes for the unkilled jumpers
not to be able to get enough jumping height in comparison to the skilled jumpers.

1. They could not accelerate the speed of the approach run, even though they increased
the number of approaching steps.

2. In addition to it, as they could not make a greater angle of backward leaning, in
which they also had a longer take-off time, they could not obtain larger force-velocity value.

3. As the take-off leg might receive a greater shock at the time of taking-off due to a
large angle of its insertion into the spot, a heavy load could be induced on it.

4. Due to the large maximum flexion angle of the take-off leg at the time of taking-off,
the partial horizontal force might be absorbed in by the take-off leg, even though the speed
of the approach run was accelerated. Therefore, as there was no gain of repelling power,
the jump would become dependent upon only the knee extending force of the take-off leg.
[Proceedings of Department of Physical Education, College of General Education, University
of Tokyo, No. 9, 9-16, 1975]
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\ Table 1. Physical characteristics of subjects
‘ Height : Weight “ Nk ‘ Vertical
cm kg I g 1 jump cm
e 173%3 59.5 20 83 ‘ Basketball player
S TiS 179.8 66.0 19 70 | Basketball player
Skilled
‘ K.Y 173.5 63.5 18 76 Basketball player
N.A 17845 72 .5 29 78 High jumper
M 176.3 65.4 76.8
S 172.0 62.0 20 60 Long distance runner
Y F: 168.4 64.5 18 745 Long distance runner
Unskilled
NS 174.8 56.0 19 48 None athlete
BT 165.8 57.0 20 54 None athlete
M 170.3 59.9 59.3
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Table 2. Mean values of items

l 1 step ‘ 2 steps 3 steps 5 steps
% Skilled | 165.0 170.9 179.2 181.6
Jumping height cm =
Unskilled 143.1 148.2 148.2 149.3
Skilled 2.76 4.36 4.90 5.65
Approach speed m/sec T =
Unskilled 2.11 2.87 a7 4.38
S Skilled 23.4 28.6 29.3 32.0
Backward lean at take-off degree e e
Unskilled 25.6 26.7 29.6 29.3
Skilled 11.8 3.6 1.9 150
Angle of step in fegiée =@ —
Unskilled 23.4 19.3 8.7 10-7
killed 54.3 5 £l 5
Maximal angle of AS o s = T ok
knee bend at take-off degree | ppekilled 67.0 67.8 54.5 49.1
Skilled 58.4 51.6 51.6 45.1
Angle of projection degree |—— ——
Unskilled 48.2 46.7 47.2 41.5
Skilled 0.31 0.23 0.22 0.20
Take-off time sec
Unskilled 0.39 0.36 0.29 0.24
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Fig. 1. Relationship between approach speed and jumping height
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Fig. 2. Relationship between take-off time and jumping height
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