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Fig. 2. The result of the test of electro
goniometer used in this study.
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Table 1. Comparison of the level of strength and range of knee angle about
both legs and single leg.

level of strength 100% 90% 85%
single leg 138° 133°~150° 130°~165°
both legs 156° 133°~156° 120°~165°
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Fig. 5. The effect of knee angle upon performance of modified vertical jump.
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Fig. 6. The effect of knee angle upon the movement of knee joint, the kicking force
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Fig. 7. The effect of knee angle upon the maximum angular velocity
of knee extention in modified vertical jump.
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Fig. 8. The ideal effects of differences of static strength between both legs and
single leg upon differences of the work between them.

Table 2. Comparison of effects of preliminaly knee angle on integral value
(S) and mean score (F) of kicking force exerted in modified
vertical jump.
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Summary

The effect of knee angle upon static leg strength and upon the jumping height, the kicking force,
the movement of knee joint, upward accerelation at modified vertical jump with various preliminaly
knee angles were investigated on a sprinter.

The result were as follows:

1. The highest leg strength in the squatting position of both legs and single leg were recorded
when knee angles between 133°~156°, and 133°~150° respectively. They are approximately 30°~
40° greater than the optimum angle of knee extention in the sitting position, because in the
squatting position the movement of the knee extention were helped by hip extention muscles.

2. In modified vertical jump by both legs, the jumping record decreased as the knee flexion
became greater and the highest record were obtained when the knee angles were between 80°~
90°. But in the case of the jump by single leg, the highest record were obtained when knee angle
was approximately 100°. Because the strength of single leg at the position of deep knee flexion
were very weak, so the speed of the knee extention up to 100° were very slow that the movement
of knee extention from preliminaly knee angle to 100° could not increase the jumping height.

3. As the knee flexion became greater, the differences of the jumping height between both
legs and single leg became greater, in spite of the differences of the strength between both legs
and single leg were approximately constant (50~60kg). Because the ‘‘work” of the jump is the
integral value of the strength about take off time, the difference of the strength is increased as
the difference of the ‘““work’” when it was used at movement.

4. The knee angle by which the highest leg strength was obtained was the same to the knee
angle by which the kicking force was recorded at the take off of the modified vertical jump.
Besides the significant correlation coefficient was obtained between the mean score of the Kkicking

force and leg strength measured in various knee angles.



