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A Consideration of the Vertical Jump as a Test to evaluate a Power

Kazutoshi KOBAYASHI, Yoshiharu OSHIMA,
Hiromi ODA* and Hiroshi MAEDA*

The vertical jump, bzing practiced as one of the items in the physical test, has been
generally used for the test to evaluate a human power. But nowadays, in the Vertical
Jump Test?, the POWER is evaluated from only the result of height jumped, so the
meaning of this POWER is not cleared. If this POWER is interpreted as a mechanical
power, it is necessary to clarify the relation between the height jumped and the actual
power generated in the vertical jump. Then, the first purpose of this study is to examine
the correlations between the height jumped and each of the mechanical power and the
other mechanical items measured from the force plate signals. Up to date, some formulas
combined with the height jumped, the body weight and the time factor were presented to
calculate the mechanical power approximately from the vertical jump test. These formulas
are very convenient for estimating the mechanical power in the vertical jump, but it is
still not confirmed whether the estimated power represents the actual power. So the second
purpose of this study is.to investigate the reliability of that power calculated from those
formulas.

The results of this experiment are as follows.

(1) There exists little relations between the height jumped measured by the chalk jump
(H1) and the following: the maximal kick force, the mean of kick force, the rising gradient
of accleration of the center of gravity, the rising gradient of power, and the kick time. The
relations of the elevation of the center of gravity (H2) with the items above mentioned
were also little.

(2) Each of H1 and H2 has high correlations with the maximal power and the mean of
power.

(3) Especially, the maximal power is closely related with the elevation of the center of
gravity. The correlation coefficient is 0.794 (p<0.001). ’

(4) Tt is found that each of the values calculated from the formulas above mentioned have
little correlation with the actual power.

1) The Physical Test by the Ministry of Education.
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Figure 1. Items measured from acceleration, force and power curves are as follows; kick time:
T, maximal kick force per unit mass: (¥/m) max, mean of kick force per unit mass during T:
(F/m) mean, maximal acceleration of center of gravity: (a)max, rising gradient of acceleration:
(da]dt) g 1~0.9=4aldt;, maximal power per unit mass: (P/m) max, mean of power per unit mass
during 7': (P/m) mean and rising gradient of power: (dP/dt)y. ~y.9=4P]dt,.



Table 1, Correlation coefficients among the following items: height jumped measured by
chalk jump (), elevation of cenrer of gravity (H2), maximal kick force per unit mass (F/m)
max, mean of kick force per unit mass (F/m) mean, rising gradient of acceleration (da/4t)g. 1.9,
maximal power per unit mass (P/m) max, mean of power per unit mass (£P}m) mean, rising
gradient of power (4P/4f)g.1~0.9 and Kick time (T).

(max  (qrimean (9200 3.0 (grimax (fimean (G )5 10, T
%k * *kk * k&
Hi .374 .286 .196 691 585 .289 -.023
* ok ok *kk )
H2 .255 .232 .152 .794 . 604 .204 . 145
*** : 0.1% level of significance, ** : 1% level of sigificance,
L

: 5% level of significance

Tabld 2 Means and Standard Deviations of the
items in Table 1.

Mean Standard Deviation
HL m 0.541 0.065
H2 m 0.534 0.088
-2 max W/Kg 25,9 2.12
-Z) mean N/Kg 20.7 1.63
(28)0.1~0.9 m/sec3 101 589
(-B-) max /g 60.5 7.29
(%) mean W/Kg 31.6 4.07
(2—2—)0.1~0.9 W/Kg*sec 349 93.9
T sec 0.27 0.04
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