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100 m-Sprint-Run Test and Anaerobic Power Test

—Verification of the Validity of Bicycle Ergometer Test as an
Entrance Examination of Nippon College
of Physical Education—

Kihachi IsHil, Tamotsu YAMADA, Katsumi TAKAHASHI,
and Tadao ISAKA

The purpose of this study was to examine the relationship between the performance
time of 100 m-sptint-run and the mechanical power output by means of the 7 seconds
duration, 10% of load relative to the body weight, bicycle ergometer test, which was
employed as a kind of physical exercise test for the entrance examination and also to verify
the validity of the bicycle ergometer test based on the physiological and methodological
assessment. The 107 male college students served as the subjects to examine the relationship
between 100m sprint run test and mechanical power output generated by the bicycle
ergometer test, and 2177 male and 467 female candidates for the entrance examination of
N.C.P.E. were employed to verify the validity of the bicycle ergometer test. The results were
as follows; a) The bicycle ergometer test was superior than the 100 m-sprint-run test as an
anaerobic power test because it could be performed with less artificial and/or circumstantial
error. b) The bicycle ergometer test was verified more valid as an anaerobic power test
to evaluate the exercise performance of the candidates for the entrance examination of
N.C.P.E. On the other hand, it was necessary to reconsider the load of the bicycle ergo-
meter imposed to the female candidates, because they had larger body fats relative to their
body weights. c¢) The higher the volume percent of fast twitch fiber to the muscle volume
of lower limb, the higher the score of the bicycle ergometer test. Furthermore, it might
be supported that the higher scored condidates, such as successful applicants to our college,
had the greater possibilities to increase the muscle mechanical power with training.
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Table 1. Statistical results
N Mean Standard Minimum Maximum STD Error Sum Variance
deviation value value of mean
Sex=1
2177 13,17 1.28 6.1 16.9 0. 0276 28674. 6 1. 6584
Sex=2
467 9.63 1.36 5.0 14.4 0. 0630 4497.7 1.8574
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Fig. 1. The relationship between mean power
and 100 m run record
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Fig. 2. The relationship between mean power
per body weight and 100 m run record
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Fig. 3. The relationship between mean power
per body weight and max. plasma lactate
after 7 seconds pedaling
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FREQUENCY BAR CHART

MIDPOINT
ERGO FREQ CUM. PERCENT CUM.
k FREQ PERCENT
6.0 : z 2 0.09 0.09
6.5 ! 1 3 0.05 0.14
7.0 } 0 3 0.00 0.14
7.5 : 0 3 0.00 0.14
8.0 { 2 5 0.09 0.23
8.5 : 1 6 0.05 0.28
9.0 }“ 8 14 0,37 0.64
8.5 :‘ 7 21 0.32 0.96
10.0 ;ton 19 40 0.87 1.84
10.5 :””“ 32 72 1.47 3.31
11.0 {nuuonoun 72 144 3.31 6.61
11.5 !””"""”““““““““ 138 283 6.38 13,00
12.0 }................n..................... 195 478 8.96  21.96
12.5 I.-.............................................n........... 298 776  13.69  35.65
13.0 :...................u.......a.......................u........... 327 1103 15.02  50.67
13.5 :.....................u..ou.......................u.....n..... 327 1430  15.02  65.69
14.0 :uuuaon.o-.unn.ouunnuuo:u‘tuo‘oo“nnunuuuun 329 1759 15.11  80.80
14.5 :u"nnun“unnnn"nnnunuun 210 1963 9.65  90.45
15.0 :........................ 118 2087 5.42  95.87
15.5 Lunnuuu 63 2150 2.89 98.76
16,0 :nu 18 2168 0,83 99,59
16.5 :t 7 2175 0.32 89,91
17.0 E A amn 0.03  100.00
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Fig. 4. Frequency bar chart (Male)
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FREQUENCY BAR CHART
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FREQ CUM. PERCENT  CUM.
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2 2 0.43 0.43
7 k] 1.50 1.93
10 18 2.14 4.07
18 37 3.85 7.92

8.0 |eesoseescesesssnarsssssnsessccsssrs 335 712 7.48  15.42
8.5 :nuoocooouunuo”cunn’nnun“unuuuuc 51 123  10.92  26.34
9.0 :uuoounnunu”nuou“oonununuuou"u“uuuno 61 184 13.06  39.40
8.5 {u‘-onoonuoouoonnocoocooounu‘caoo;‘onctn¢00ucnsoaooc 64 248 13,70  53.10
10,0 }..........................................u...u............ 61 309 13.06  66.17
10.5 :nununuoon”unnncucuuuuuuuuououuunuuu 64 373 13.70  79.87
11.0 =..n.u..uunu.n.u.u.... 30 403 6.42 86.30
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12.5 L”“ 5 464 1,07 99,36
13.0 }“ 2 466 0.43 989,79
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Fig. 5. Frequency bar chart (Female)
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