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A study on grading ability in sprinting, jumping, and throwing.
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Abstract

The purpose of this study was to investigate the grading ability of the performance control in
sprinting, jumping and throwing as focusing on the correspondence of objective performance to variable
subjective efforts, the influential factors to the grading and the specific differences among those
movements.

The results were summarized as follows:

(1) There was a significant and similar linear relationship between the subjective effort and the objective
performance in each movement.

(2) The objective performance generated to each effort were significantly greater than the level of
corresponded subjective effort in each movement.

(3) Significantly influential factors were the step length at lower speed and the step frequency at higher
speed in sprinting, both of the maximal joint angle and the angular extension velocity of the knee
and the hip joint in jumping and forward horizontal displacement of the center of gravity in throwing,
respectively.

(4) In terms of the accuracy to correspond with the level of effort (a) and with the variable rate to
change the effort (b), the grading abilities of (a) and (b) were common to jumping and throwing,
and to running and jumping, respectively.
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Fig.1 Relationship between the subjective effort and
the objective performance in sprinting, jump-
ing and throwing movement.

Tablel Means and standard deviations of the relative performance at variable efforts to the result obtained
at the maximal effort as 100 % and the output measured as running velocity, jumping height, and

ball velocity in each subjective effort.

Subjective Sprinting Jumping Throwing
effort % ' m/sec % cm % m/sec
20% 64.1%x9.2 5.63x0.84 51.4x11.6 33.0+7.81 59.2+7.9 9.80+1.53
40% 77.0+6.7 6.78x0.71 67.0t 9.8 42.8+6.59 69.3£7.2 11.5+1.90
60% 84.9t6.3 7.47+0.63 75.2+= 9.1 48.2+7.12 78.2+7.0 13.0x1.71
80% 94.2x3.2 8.28+0.41 84.6+ 9.6 54.2+8.01 78.9x7.6 14.6+2.05
100% 100 8.79+0.38 100 64.2+7.12 100 16.6+t1.76
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Fig. 3 Relationship between the relative objective
performance of the sprint velocity (X - axis) and
some related parameters (Y -axis) to each
result obtained at the maximal effort as 100 %.
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Table 2 Coefficient of correlations among sprinting, jumping and throwing movement. : (a) accuracy to correspond
with the level of effort, (b) accuracy to correspond with the variable rate to change the effot

(a) Run Jump Throw (b) Run Jump Throw
Run 1.000 Run 1.000
Jump 0.244 1.000 Jump 0.555% 1.000
Throw 0.156 0.684** 1.000 Throw 0.222 0.050 1.000

(*p <0.05, **p<0.01)



24

D

2)

3)

4)

5)

6)

7)

AR—=Y FEFHE  H10%

SR - EXH
FHL@R, THREKRE, SREX  BEBOCRTS
BHESTHREBOBRECRETES, v 7
F—BENL F A H =7 2524, pp.40-45, 1990.
WEAE, BE 17, WEEIL, JtAHRfD  ELER
K=V, N RR—VRUONZYT v hR— VB IT R
TOBEDHE, BEEIAKRNAF A I =y %Lk
£3%E, pp.118-122, 1986.
Bl R KRESLESORRIZR—NVORF, . ].
Sports. Sci. vol.1, pp.104-109, 1982.
Il &, ETRE, BHBR  HZROEICRITEHE
18 & AR BT D% — BIEEE IR 3418 L 4
VOB —, KEFEHE, 16(3): 157-162, 1971.
FHBIE, ZKRBE  HELEERBORHIZRITS
BARFSRE L RIHREDORBLR, EFEFHIE, 29(4):307-
314, 1985.
INEESEK, /NMUE=, MEREEAC, /AR, AR,
BHF #: 2R —YHEEEORBERICRIT T8N
FRE L BBEREOMICERICET 3 —E8, B
BEHFE, 23(4):19-24, 1995.
Meinel K : =4 RV« AR—VEHYE (&FHKR),
KIEEEL, 1981.

B15 WRIEIA

8)

FAMEA : 27 > hEBICRT 5 EERER L UU5RE
EHBIHETIME — 27 v b EDRBEEEE
EEBEER L USSR L OBIE —, "HEEB ORI
Vi BENAF A D =0 %448, pp.76-83, 1983.

9) MAMEA, FERALSE : BEBESCI T 2 EBARE (B

10)

NEE) LEBHIHS & OREEGE, 2 R—y FHiks
BtgE, 9(1): 73-79, 1996.

NEFEE—, BTHAE  2EMAMSESICRIT 58
ISR & FEHPRE DX, HEEHEE, 21(3):191-
203, 1976.

11) KL | "B K=Y OB — T2 By ORI,

12)

13)

14)

HRENE, 1988.

REUE, ERPF  MHREBR LU L FBIcBT
LEBHIE, "FEEBORNEN — EHHOHIE, AA
NAFRAH =7 REEHE, pp.191-204, 1979.
EARMF, KELFE : KEEMEICRIT ZHEAHHOE
WetE — BEBED grading B LU BB O — |, 4F
FHE, 22 (4): 215-229, 1977.

Stevens S S: On the psychophysical law, Psy-
chological Review 64 (3): 153-181, 1957.



