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Studies on the Relationship between Power Movement and Its Reaction Time

Report 2. Comparative Analysis among Selected Sport Participants

by

Harvuniko Tocari*, Tosaio Asamr*, Takemicur KikucHr®
NacaHiko ApacHr* and Yuji SANoO*

This study was intended to make a comparative analysis of the efficiency of instanta-
neous by performed quick motion. The present investigators had so far reported the results
of analysis concerning the relationship among movement speed, reaction time and power
(c. f. The same authors: “A Study on the Relation between Movement Concerned with
Power and Its Reaction Time” in this Proceedings, No. 7, 1973. pp. 61-67.). In that, it was
recognized that 1) individual difference was small in reaction time, whereas large in move-
ment time, 2) the heavier the load increased, the greater the individual difference became,
and 3) this latter result seemed to be influenced by the power of the individual. In this
study this relationship was examined comparatively among several different sport partici-
pants such as power-lifters, Shorinji-Kempoists (participants in a traditional martial art
similar to karate), soccer players, and also untrained students as a control. The total
number of subjects were thirty-three, who were all healthy male college students.

Results were as follows:

1. No remarkable differences were found among different sport groups in items of
reaction time such as the onset time of electrical discharge and the time at which reaction
starts. However, in the former the soccer players were superior and in the latter the
Shorinji-Kempoists were the best. There were no recognizable variations in reaction time
due to the increase of weight load.

9. As to the movement time, the power-lifters showed longer duration but slight
variations in spite of weight increase. The Shorinji-Kempoists revealed comparatively
longer duration and, when the load exceeded 60 kg, it was greatly delayed. That of soccer
players was short, but delayed with the load increase.

3. The power-lifters were most excellent in work (kg-m) but their power (kg-m/sec)
was the lowest with light load, whereas the highest with heavy load. Soccer players and
Shorinji-Kempoists were superior to power-lifters when loaded with light weight. The
untrained subjects (control) were the least efficient in both work and power.

* ﬁﬁ(kﬁﬂi#&%ﬁkﬁﬁf%% 7(Departmenit of Physical Education, College of General Education, Univer-
sity of Tokyo)
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4. The height of vertical jump decreased in a linear fashion in response to increasing
weights loads. In that, power-lifter’s curve showed slow decreasing line; whereas, that of
the untrained was a fast decline. It might be estimated to be caused due to the difference

in training for muscle strength and power.

In summary, it may be said that power-lifters makes efficient movement with heavy
load, i. e. excellent on the low gear power; soccer players move efficiently with light load,
i. e. excellent on the high gear power. Shorinji-Kempoists were a little less efficient than

soccer players but belonged to the same type.

[Proceedings of Department of Physical

Education, College of General Education, University of Tokyo, No. 8, 27-33, 1974]
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(2) EMG (m. tibialis anterior)
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Fig. 1 Recordings of EMG. electrogoniograms of knee joint, pressure force in
vertical jumping activity to light stimulus
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activity in increasing load

PR B GREE R P A/ & 10, 158816
HH, HAAITNR0. 01~0. 2 AR O XTI L
ALRBOHBRIhsTe. LTzt ., -
I b TRIANECFHEERL 1.
FUSPRIGRERTI S/ E & 4 F5530. 20~0. 258
DRicH b, HAML0. 03~0. 4B E T ThH
ot MEFOHEY RS LMAEROZZ X
Ay, Loy, PHEREAEL, Sv—- 077
1 YIDRRWEANRD bhis. BEY o044y
RGO L, A+— v flo ki
ZLICEE, ¥y d—X8IEL L L bR
L~ RBLT\WS. ik, A& ¥a %)
YEy 7 HEARBEFO R NNERE Y ho4y
v o i - R S I b & NS N VNG 7
Ty 7 = VY FXHEN, B2 — 7o, B
BERL L BFWIAL—FZBLT LS. &
FETIIMEED V0%, o h — X IRER
R T, BEEL S RE, 7 ov vl
R ERE L 2P RE RIS BN Tt
BRI VEERY R L. ¥, EE%IIGESY

85

L2037 — « 0 TF 4 v LGB R R R
HER LIz, 2Ok nEERIEHECO®RELS
CCEDERE LR LY 5 R YRLTW5
Eviz k5.

A R B AR R & RSB IGHEE o 212 o0 TR
BE— T2 0. 045 872> 0. 050 B < Hu-oilic A4
L, ' o@s L 0 HETFTRECEERT AL
b, KRR THRE R AR EL R L
DILL R REED. 044~0. 062800 4T, FERFEE
0.057~0.070%, + ., # —0.063~0.092f, v
— V7T 4 v 70.072~0. 096 LT h L B —
WIDREVERTLE. - OEEHONED
HLbh A 1D LB LOTHDH, ZDL5
ICRERENTTL A EBLTRSHE BT
Bt meziauic bl Thsh .

ERAMNYNE L RS0 ERGRER, K
I BARARERN L R K AT CHEBIATT - T H—#
LRBRIEE A ETLA e nt. T D Z EIRE
B2, R EoBEY s i BExERAHS
RKEL I STLRWMATE2FEN DA voin
ADFRHMEICH F D BED o b5 2 LA
2 X5, ok, TRCEBGRR L KICEGFR O
ECOWTLHEIC I AT D b hiehs
fo. 2O Z LT HECEBRGARER & SIS BR AR
ECAbhPEAROHRIERAMC LS4 0
TRIEWT EETFBRLTVWAE W2 k5.

FOERER U B 35 L 2o B R Rl 2 48—
ERLLSICBAENKREL, LrLERAKHD
MR X AEErR» b, RRARISHEX
NAUTTERHAIERZ h 20 4RE2 b b
ZETH AN, bhbhidd Cio i —i-CrEMILE
BOPNEGLDIEA7 —ikE S, BUERO K
VL DRAT —AVNXGHENS D L ARE
LT3, KFFEELZO L 5 BRI OMAZ
MAFR—VYOBHMICED LS bh e
WHTBZETHLY, FORR, v —- V757,
v 7, PHRFREEEERRNSEL, v
#—, FBEEIEI -7 2, 3K). cok
RYPRE L FENLER L 2t E keem) &
U2y — (kgem/sec) + OBMH BIRFT 5.

AT = 7T 4 v SR EEREENE ot A8,
ATONMEIC L 2F i 3B - H#e+ 5L/



27— DFEHA L e 5 E) & FUSEBEIiCoWT 31

& w
T

40 =

movement time

©—--0 power lifting
x=—-X shorinji kempo
*——e soccer

A----a untrained

Load (kg)

3 B fE BF

B oo # &

Fig. 3 Rate of increase on movement time

v, BffrsRloRmE (E3R) cAb6h5 X
51z, AM30keg BRI VIREBIZ D, £fic
PREHIEEOEHAY S 0L TN TH 1.
HEIOLRBLEFOLOIXKEL, fafif 60kg
I TLORELE, 4o p—BEIELWE
TFTaRRI Aot Fiz, AV —12AR S0k ¥
TixHy h—, PRFEREX LIcEHIH, AN
60kg 7 BIZAT—Z R EDETRRE fan i,
e A ARE, v -t TRBE, 457
— V77 V/IARMERSAKTH DL ECT
EhTwheiwxtd., 2%¥h, “v—- 177
4 ¥FEe— - Fr AT TR TLDEWN
5 EMNTES.

4+ o 2 — X ERRE R O TH D
ERBICEWTRAT— - V77 4 v, PHRFE
EIDEDLN, Av—TRECERARFI VDI
X AR, BEMEY R Lic. Zhik 30kg <
b TORBBBGARTRBED IV Z L%
EL, A=W 72F;»ZHL, ~4 ¥
Ay —ZFChTwbelnr ri.
PHEFEEIB IR S o {, AR
60kg #-xbiELLEhinAbhi. TF
BiiAv— 0774 v ey, h—OFEICH
Steht, ERAMIAEL 5 LEREMCED
THELHBEEIELTY » »—IEWERTHS

CEn@EB bt (BAR). A7 —IxAH S0kg
FCRF s H—E AT = V7T, vZOREC
B, AR ZAHTEY A - REAE
AR AR L. S0 L ixdkERERY
9w =X D RREDIH, ~1 ¥~
CRTWBELTE WL LS.
A T BER R E L, —RB oM xh
TERTWBX5ER2 50, HEENEHE
{y LEEMsTA7 —dh/pEv. ZHITERCE
fEphE ¢, hEfg=FAF—LoREL T
fEWwZ EhR L, RESEOBERMAE - C &
RUTFLLIBEORIAXRT I LCiTlicbicnt
Wz B,

¥ 1z, ZOER HE R CEE AT PR
RIFTHECOWTARL L, 2FCERINT
CHEERBRESNCEY L, MARCESAD
hiz-(E5K). 2%h, 49— V77,4 v7i&
@ 5 enic AT 508 JEHREEILRRC
WAL, PHERELY ., - EOFHTH -
fr ZDZERAT— 7T YZOERATN
NRKTHDHLEZOBIZXRTILICRDES, £O
5L PR SRR o = (B0 & 7 B KB TUEAA o B o0 BE
GieraborlBbhs, 2%, ERAMIHE
LTI MBEOBPENE-C LB v—=
v YBEN - A —DEECIBEDT, &

A o



32 HHERE $85

% ©-——p power lifting
- o———e sOCCET
X-—-X shorinji kempo
A -A untrained
oo
~~o_
- ~
I8 ~
~o
0 1 | 1 1 1 1 1 1 1 L. 1 1
0 10 20 30 40 50 60 70 80 90 100 110
Load (kg)
B4 < v — o W 4 R
Fig. 4 Rate of decrease on power
%
100 = 0———o power lifting
x-—-X shorinji kempo
9 e———=@ soccer
e A untrained
80 5
70 =
2 Wiz
o
kS
5{) —_—
a
g
3
M |1 =
10
0 1 1 1 1 1 I 1
20 40 60 80 100 120
Load (kg)

BSK A AR DB

Fig. 5 Phasic variation of jump height in increasing load



-39 — OFRELY L L7 5EE) E IR Iz oW T 33

BhE V- X5,
vV & B

COWRIFE WO EoSEHRBIHT S
e o v —%L L5 BTUEL, KIG
Wi & BYPERERA D BAGR A MR L 7. RS W T
A7 = V77 vy, PHRELRE +.9
—, FEBEE RSB ot o W T BE
L, BIZ0RXCA7 —pIicBiE L TS0
YBBPLISE L TORE

1) MicERERR, RICHEMREIIEH %
BPZLAFIFCOWTIEY » 2 —2%, BECo
WTIAPHRFRESLRLIZR G HA R R L. B
EAHOMEC X 2RROERIIE R L FRIC
L bhish o7,

2)  EhfERefE S —iR & FRRC TR AR O 8
12k AEEOEEN A Bl B OSBRI
BT D4 DX o A —HHL, v —- Y77
1 V7B EL, PHFRER LT OPHTH
fo. Ln L, BRARO MR L 5B O %k
W57 — - W7 F 4 v D EL, H e d—, P
HFRETAMOOkg 2 HORMAES Lot

3) ftHE, Sv—i, fv—-VFF S
AR IWEZRAY 3450, ARSK
FEXRT SR Tute. oy h—, kg
FEFADNIGE ZRAT T SR TV 20,
ARBREVE TXE 5 Toie. FHBEEE I 4E
B, 7 —LL TS o T

4) Av—. 977, vIRERAGHIKEG
EEXBENIL, Yy H—, PHFREIER
BRIPECEEFCEHEN I E L LS.

5) ERAfAME L EoBBEROELIX
AN S ERNCHED L. EORELY AR
BEAY— V7T, vIRMOBE L { BRA
iR RE L Ieo THLBMREG OB A DS d o7z,
Chidfihbtv—=v 27t :Bbhb.

)

2)

3)

4

5)

6)

7

8)

9)

10)

11)
12)

13)

14)

15)

16)

pod ik

Henry, F.M.: Independence of reaction and
movement times and equivalence of sensory
motivation of faster response. Res. Quart., 23
(1), 43-53, 1952.

Fairclough, R.H.: Transfer of motivated imp-
rovement in speed of reaction and movement.
Res. Quart., 23, 20-27, 1952,

Howell, M.L.: Influence of emotional tension
on speed of reaction time and movement.
Res. Quart., 24(1), 22-32, 1953.

Hipple, J.E.: Racial difference in the influence
of motivation on muscular tension, reaction
time and speed of movement. Res. Quart., 25,
297-304, 1954.

Youngen, L.].: A comparison of reaction and
movement times of women athletes and nona-
thletes. Res. Quart., 30(3), 349-355, 1959.
Pierson, W.R.: Comparison of fencers and
nonfencers by psychomotor, space perception
and anthropometric measures. Res. Quart., 27
(1), 90-96, 1955.

Mendryvk, S.: Reaction time, movement time,
and task specificity relationships at ages 12,
22, and 48 years. Res. Quart., 31(2), 156-162,
1960.

Lotter, W.S.: Interrelationships among reac
tion times and Speed of movement in diffe-
rent limbs. Res. Quart., 31(2), 147-155, 1960.
Kerr, B.A.: Relationship between speed of
reaction and movement in a knee extension
movement. Res. Quart., 37(1), 55-60, 1966.
Rasch, D.J.: Relationship of arm strength,
weight, and length to speed of arm move-
ment. Res. Quart., 25(3), 328-332, 1959.

9) rAL.

Smith, L.E.: Specificity of individual differe-
nces of relationship between forearm “stre-
ngths” and speed of forearm flexion. Res.
Quart., 40(1), 191-197, 1969.

FHilsEf: ~v—0REr st o5 BB ERE
e oW T HRAEHEET GFERE 7,
61-67, 1973.

WanEF, REMYIh: £5ICRE & £ OILH,
OLYMPIA, 2(4), 18-27, 1961.

HIOm 2 v oty vy 7 HEA R ZEFE DA
ERE. MHABRABLETREA # —YBEZER
4=, 1968.

HWENEE BRI T MG, B oA gy
M3k 17(5), 292-298, 1955.



