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[Purpose]

This study aimed to clarify the relationship between the parameters of the bounding motion’s take-off and the
swing legs and the jumping distance in both the support and the flight phases of female college jumpers.

[Methods]

Fourteen female college jumpers participated in the study. They performed two running five-step jumps while
being filmed by a high-speed camera. The actual jump length was converted using the two-dimensional DLT
method. Additionally, the center-of-gravity velocity, angular velocity, and joint angular velocities were calculated
for each jumper. Pearson’s correlation coefficient was used to analyze the relationships among the analyzed
items, with a significance level set at less than 5%.

[Results]

A Significant, strong negative correlation was found between toe-off horizontal velocity and toe-off vertical
velocity.

In the support phase, toe-off horizontal velocity showed significant positive correlations with the degree of swing
leg at touchdown, the degree of the free leg at toe-off, and the average angular velocity of the free leg.
Conversely, it showed significant negative correlations with degree of swing leg at toe-off, the average angular
velocity of the swing leg ,and the degree of the swing leg’s Knee at touch-down.

Toe off vertical velocity showed a significant positive correlation with the degree of swing leg at toe-off and a
significant negative correlation with the degree of free leg at toe-off.

In the flight phase, toe-off horizontal velocity showed significant positive correlations with the degree of swing
leg at the flight phase and the degree of free leg’s knee at the flight phase. It also showed significant negative
correlations with an average angular velocity of the swing leg and degree of free leg at flight phase.

Toe-off vertical velocity showed significant negative correlations with the degree of the swing leg at the flight
phase, the degree of the free leg’s knee at the flight phase, the degree of the swing leg’s knee at the flight phase.

[Conclusion]

The female jumpers in this study exhibited a wider range of jumping styles and movement aspects compared to
the male athletes. During the support phase, it was inferred that swing-type movements with quick swing
movements of both legs facilitated the achievement of high toe-off horizontal velocity. These "small" movements
were distinct from the piston-type movements observed in other studies . In the flight phase, the active landing
from the stance posture was assumed to have contributed to the acquisition of high toe-off horizontal velocity by
extending the quick swing movements initiated during the support phase.



