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Study of “Whole-Body Reaction Time” in Soccer Players

by

HARUHIKO TOGARI*, KOHTARO TAKAHASHI*

Abstract

The study was concerned with an analysis of reaction times of soccer players.

Two types of test were undertaken : firstly, simple whole-body reaction time, relating
to neural reaction time and movement time ; and secondly, choice whole-body reaction time,
which studied reaction time and movement time. The basis for both tests of whole-body
reaction time was determined by the response of the body to light stimuli. Subjects for
the experiment were all boys in the fifth to twelfth grades, of whom 198 were soccer
players and 140 non-playing.

The results were as follows :

1

2)

3)

4)

Simple whole-body reaction time improved according to the ages of the subjects.
After the twelfth grade it was found that reaction time levelled-off in the case
of the soccer players, while non-soccer players’ reaction time tended to deteriorate
in the eighth or ninth grades. On the other hand, choice whole-body reaction time
improved for both players and non-players alike according to their increasing age.
As to movement direction of the choice whole-body reaction time, total time and
reaction time were slightly slow for forward direction compared to other directio-
ns, while movement time tended to be longer for backwards direction.

No significant difference between regular players and substitute players was found
in the simple whole-body reaction time, although a significant difference was
found in choice whole-body reaction time between regular players and substitute
players.

As regards field positions in soccer, no significant difference was found between
any of the various positions, although goal-keepers were generally faster to react
in choice whole-body reaction time.

d DIXENRIEA bR,
1 B £ B ®

35

Fio, AXR—vEREC L ORISR

ThECOREHMETSHED > B, AKX
—VEFRRBECLCED AT IO RIIITH
B DF v h—DT—)b e F—r3—, EFLEHN0
B oAy » PRA—LEF, B 0 —
F=NVEF, hHLY OREEFcEEWRITL
b ORBH B, Vv —BFLOWTRHEIA

Licd 0w BHLD, HED, KEWRED B
DBDHB, ThHLOHREC IEYF v —FFD
B LB EALe b v, $<hTwbE3hT
W5, ¥, BRAOREO—EL L TR ANLER
bbbV y I —-FBFOREEHMZIEL CEE
B HBH I VCEEERE TV,

* K HFEFAREIIZE Department of physical Education, College of General Education, Univer-

sity of Tokyo)



36

L, oy h—RELFEZELDFR—N 7
— ATEA- VOB X, HFOBE L ENEYO
FxrHTEDLL, TERIEETHT ENEKR
ThHBEIEEL BB, 20 X5 CHBELRE
BTLbx, RKKZETHANMZEL CEELE
WBTH L VI RIEDEISIZAR—-YEFIL LS T
BUWEREAY BT HDDEERERTH 5,

F 2 CA IR RISERc 2L T3 <h
Bk R oYy H —BFICOWT, kEH
BT 2 & b, PR CELRIRIE-C MBI
W 5 2B RISEMc o W TAHTT5C L2 BN
S e

e U7 TH B i Bde 5 ROGH R & BIRe S K
JISEFRET, T h b O WMREY v h—BF LK
A EBELEBREF, BUVvaViErRo20T
B, FEB#EBCo VLT R ML O TR
&3 53

| e 6

BHA B RIS x4 v 7 v T X B

LHEFEBD VA PV VY- DI E D ERY

m sec

HEERE BT

AR L b s FER Lo, Tiobb, R
5V 7 EEN D BB OE(IBSE TS ETER
JEBEMGEERT, EHRR OB X D EERIDRE
DN % ¥ TR FIPERRT, M v IRELD
BARERD bEEN % ¥ ToR %28 KICHKHE
puail By (3

e BEII TR ORME 2 %10emic & v, BELE
L, FhzoluiELEL, ks v 7 mBie
Iy FIER L EFeBss, REEEER#ELRR
e o

RISBRMAIERD, ABChERR, 2B RIcREO%
HEMII0EORTD > bEhFh E, TREE
HL, FHELZEADOMHEE LI,
BRAERICHMASSHEREE (5
B£K.K.) AV, #H#s v 7oRE X )],
%, £, BFRHAZ THS0enB 8T 2 HEx &
ot. BT v 7EBIYVRIENDEENRD ET
OB A KSR, B2 &0 LEEh50en D E)
CE LUK BERRD, MBI v 7 RB LR
FakT+% E coRMEYBReRE L,
e L% B A S KGR & Bk L7,

A-—-a —#E(ZRY 1963)
o——-o oy H—BF

600 |- 1 o o —ii
\
\
\
\
A\
B 5001 oA
i 3
~a
X N N
e 0D \3\
B \
il \\
W '—'—'——' \ .—Qﬁ___‘ %f)—lﬂtﬂ?ﬁﬂ
ToA
300 [ T
S
o\\:\\ ,/,A~~~A\
al o SN
200 |- T \./.__,.\‘:\‘A;;&‘_‘ I B A 1
TRz g R
= -~.\\‘ NX_’,A %’Wﬂ'ﬁﬂ—*}ﬁﬂ
100 -
L 1 1 1 1 1 1 1 ] 1 T
7N xp %—
1 2 8 4 o 6 1 2 3 1 2 3 -



¥y h—BFEORISERCoOWT 37

—ADETIEI—HHIOE & L, &I FE % ERK
L, 81, %, &, A%7 X ACFHAEORIT &
Lic, RICKR], BhfersiE, RARMoRER
REFAEDIOEORTD > D, FhFEhE, T
REZEALEEEHM L,

ﬁ%m#yw~§$l%z,~&ALmZTf

Vo h-—RPEZLERECHEE, A MERS
2, RV ZThEEESoKECHHF — &2 & L
o —RRNIZAR — v RERE b & R IEIEA I HiH
L7, FIX10~18R, HEINERSENLLE
KIFEETHRE3BB L TH B,

I # R & £ =

1 FHEBRUY Y h—FFL—RADO LR
FipHEBE X 5 B RISEMIIN 1 wRT
BOTHD, K1 OBWETIRRED (1963) 0L
Z5I AL, ERMIEAEBROBRLRLLLDOTH
%, Thekhsd L&HRISHR, RICBAER,
BPHERR L D 5 ENLD 6 FERrTF TR &
DLIRENR LN S, KL LERCHTT
¥y I -BFIHEBHRELRAOBRICEL TV
0, —RIFERTCERERL LALRERMELR
L, 2%0, 1 FCRizo ) LEREYR

m sec

800 |-

600 -

SRR S

200

L3 EMET 228, 12, 3 ClRERAMCE
T35, COBFRLARTREY LEBRRIZ—R
CWwbhTws Xoehz2, 3ECEIERRE
EBDTE LW T VAT Y ARTERRTE
& E—B L THEEE - L RT3,
FBREERICHR O 5 bRARMIIK 2 RT
X5THB, 2%Y, ZHLOENIBB L DD 4
HAE SEBIE T oOhTRET SHEERRLh
Too BIRNSBH 1 2 1T TRENE Lo
7=

Fo N —BFREZELISSUh—RIVE
WERER LS, F2, &1 T Ruviiz
FERREER A bh, Thixfiliyv 7o
RETHSEZZ ThiZEER ECDB D L
Bbhs, EFPDOMET LI KRFEEDOET)
I EROREX L 2 AV v 71— LA
BHotcE\Wwd, £LT, ZoHETEBVEEL D
FIEE IR A e L E LT H AF
NEEUEADE LD THS LRBRNTWB, &
EBROBRETLY » # —BFORISERC KT %
BAEREEI TV X5 EbRS,
RIEHsRE, BifERRR CERIC AR B &, BIE
TR L LDCRELBABMEFET X 5 efEm

B RAEMS

oo il BB R

o--o0 —#%
TE BRI
f %
a Q
‘Q\‘ t{\
3, \
& Qe A axr A
\q\ \Q\ 0
\k : b"O-q 5
N \
S e S
AN -] ]y

H ]
56123123

E2 ZFEREHRKICKHOFBED



38 BREFCE #1115

BRLI, 2%, BAKMIZ DX 5 itz
EALRRICHEBRNPRESEGT L5 THS, &
DAV TIFOTRERRTIE75~80%% K
S s THDORS E LT, RER
LIRERU LD MR- T, RAILERLE
LLREL P HRNERET B, KA
FRIBERESIEEYIRI oo 12,

2 ERLERGEMICHTZESHHMORE
FBIRAERISER O 4 FHc i) 5 /B0 Es
NEEL, %, &£ ARXAC XS RE@EZRL
foo BEHEMCHB L, RISKMIIEH~NOBHN
W, 2WTH, £T, HANIBZWEAZR
L, 2hizz, A, % fiev ) BEPBDOR
L kA B, BEWOIBTLOMELLOR
AR o, ZOBMIEE, FrbLd
BENK Y BREIEL VO BEDILDE, AL
BiiThotctE2bhb, BHIANDODRIEDES
TEF L DTV HA, FOREI DOV TIEHAL
DRI LBEHZET DI o A Y BT
TH b EEEANCE LEIECE 50 bASKIZEIE
B o —icEd T h 5N ZMbs T3

CREFhERLWEEHL TS,

BRI, 2L, RV THIA T, %H
PERLBWEEEZRLE, 2hidbtk, £ A ®l
EWCOIBELOMEL RS, AER TIXA,
&, REEAEEDNLL, BRI bThIE
WMER AR L 72,

Ok 5 IEEFRIC A b A RIGHR, BifE
R0 B OB HENEN RE XML 5
LRIV HECHBCT 5 Z LR THAS 5,

3 EBRFLHEREFOHEK

HA S RICHECS W CTRERETE, #RET
O IFZEETHI D EROEILRD bhish
olte TR BTEMBRNERCENTERZRFOLEMN
FTENR TR ZDETILTNTH T2,

BRAERICHECST 2 ERF LHBREFD
HBEREZHHLTERFERXECHH C Hote
(B 3). FI/NER, BRTRZOENKELE
BoERED BRI,

EFERc RS L, RIS T il X 5
AR L B E K, EEFIHEREF X
D Sh iRz R L, BERRICOWTHS

*___EET LB smawm LB &g RutE R
% HE:  RIGREE B BROGHARER
AT HIRGEF S TR EhiRRRRS TE U
i # 4 % :
sec
013 s_eco g()r(l)l =
. 9 o
o
r g . s O $ o » t* o
A
5% 600 - a X L4 A ° A ° a ° 4 600 -
7 £ s : S
% a0} L]
B B L SER
P 3
200 | s 20008 gt g
e e e Y e s S . oo
ol P e
A ] A AW b & N "
K3 EREF BREF O LK



Vv H —EF ORISRV T 39

L, BRI, REREL bRB LEETF LR
BFDEIKREL, FLE ACEEENRADR
e

TDXSREZETF L FHRETF ORI B H
B L TixEN W, BB L T
ENHDECIERER LI, T EHERIE
et LEMT 2 S R LRIST 5 & 5 S REN &
FhTW3 X5Bbhb.Z OfFFIE Henry,
F. M. ® memory drum theory *X#&F7T 5%
X5TH%, 2% h, BREBTRBELFEZT X
Y neural coodination pattern 2% motor mem-
ory ELTHZLRTEY, HILWEEY»T5 L
& E07e 77 A0 HAINELEVWEEXFT
BB Lichio THEEEFIBCK L CRIGEIES
EEREZ R LAEZEF ARSI 5 EEBO%E
Bk,

X DB\ neural coordination patte-

m sec

900 -
#® 800}
A o o
B0l ea = et
.A )O<A
600 | PN '
500 L
m secC
700 1
600F © -
d 2 ean O
& X L e
;‘%‘% 500 = B <
400
300}
ms_ec
% 200} ¥
i3 »n oA &K
B ool & & B i
/] B /| s R
GK BK

rn KIS, ThzRALTVWEEL bR
%,

B, BRESRICKHEOBERECET 55
KEZBFOBAEXHEL &, Z, FKI50em3 X
2L BETS L\ 5 muscle power DEFRXE
AREZDECHS X 5Bbhb,

4 RIS 3 RO HE

AV avuGK (F—n-F—,%=), BK (3
v?7), HB(»~n—7 +« v 7)), FW(Z 7 —TF)
LABRAT THRXRZ N4 X5 TH B,

¥ TRREERIEKM2ERINCAS L, BE
REfI/NER T HB 2338<, GK & HAL b
HIEPCHEMER TR LD, ki i EER
e otc, HB BAEBWHEAEZ/R L O X TFENT
Boteh, NERTIEE, FHLZ-&H L
By 2 VEBEHE T ChE-EFE2ELTW5

O Hf
x %
AL
L
o
.ﬁ X o
o X ol .?%A
oo .2 o?‘A
o
Lo o
X o 2® gOA
X o
Q..QA .XA
e i T Mo o g
dbhoBooB ZNIE R
HB FW

B4 HvvavilokE ERESKICHRH)



40 RESCE #H1E

D bAI I,

R TIE GK AR E W VER R Lc, £ D
MOEYY a VIXRAL X 5 eEARLEZZD
hicpo iz, 2L, INERCEWVETCD - 7=
HB 23 o RE MEMEZR LA, LaL, &
HIFTEOBEHEZERT 51T EDETIZIRN,

WEERTH B D, GK —RRCE W ER %2R
L, fioRY v a VIZAT X 5 @ M TH - 72,

BUSE RN ARERT R UM Z R L,

B ERER I /NER COR GRS & Rtk HB 2338
WEARH D, Licdtio TZhieeEEr s
2 T3, FERTRLTRDETHB M GK,
BK, FW, DlHL o7, ERKL GK 23# <,
WT FW T, i FW X RISERIL 3%\ F
e » % 0L, BERBLEGCERDCS -
Y o

—7, BMAERBEMEEY Y 2 vlsS
BREEHI L EIT E 5 2o BB b Ted - 1,

Pk, #YvavRloREERET L2, BHE
DY v I —1XGKZHRL LEDRY Y avEbT
eRieF e bicWERACD D, TOEXTA
THZLIRETHS,

LaL, 2D X3k TGK RIS, HkF, B
XOWINIMBOEY v a VICHE LR X VR
FRLIDOEBHTH o, GK ZEY Y 2 v
DR E, HHFFOHLTERPCRKIEEL, L
MHECHEMET, B A2 Ll bicv, /AN,
i, BLEBYHETILbTNTHSLIREC
DX RENERESTWB0ONZDEY Y
VIR BIEE AR B,

¥V & &

¥y B —BF 05 RIEHRIC O\ T
AR LI ZARD X5 kR E2 B,

1) FERHER oW THEMA S KGRI
5, 6ENSHECHTIREL, LTORBEFR
REECETRADBICET 52, —KREXh
%22, SETHHUIEET AL LB LRALRK
ADBICE L2, —F, BREFRICHKEEIIET
B, —BREBLLEBELICRETIHEAEARD
s

2) BIRAERISHKEOEBHHICOWT O

BRAER, RISKIZAME ORISR 0E
{, BERETIIBE~OBE 2BV EAL AL
.

3) EEF L HRETF OB cIz i s XIS
BRI IR EN I o Tedd, BIRAHRICHHIIX
ENTD BT,

1) RBYva vk 5 L BRESRIEH
B3\ T GK 13 ReHE W ERER LS, LA
L, &BEE&ERC Y a VRIS D LicERN
B HNT, FORhTIERD HB 2BV DA
BEHTh o,

AL BAERY v B — HLHEMS0FEEF LR
YV 7«79 v A—F7—ETHIHEREE] ©
—BThHy, BEARMIERSOZHLSTIDHD
ThHbH, COMELZLEDHRDIHIAERLD

AT o RBZHER (BARKREXRERE) CF
SEHOBERTARETH S,

X [

1) RREH : 25 RICHHE oS3 B3 5 %
WEEMYE, 8(1), 367, 1963.

2 LHEWE : vy h— DT — )b« F—— DEHTICEE
T 5 EEHNTIE KB DR, 196), 372—376,
1969.

3) BRMHEE : L FHREEF OLHRISEECEET 5
e @IRKEHEFEIMICE, 16, 83—90, 1967.

4) Henry, F. M. and D. E. Rogers; Increased Re-
sponse Latency for Complicated Movements and
A “Memory Drum” Theory of Neuromotor
Reaction Res. Quart. 31(3), 448—458, 1960.

5) EERER, FEEHE, ZILFKES : £FKIEREO
WigE & zojsH OLYMPIA, 2(4), 18—27,
1961.

6) EHT : &5 RIS b & 1o & EEHHE H o7 < B
T5—E% HAKBEER24E K5, 132, 1973,

7) BHEHEM : 0B A v a2t vy 7 HARE
BFERNAEHR BARBEHRSAR—YREEZR
£, 1968.

8) HHEH, HHALFTF, EAR=ES: glEHEDOK
IBEOWT BAKEZL23EKSS, 100, 1972.

9) BLHE, KKEKIE: A7 v r A—LVEFOLE
C RSHERTCBE S A H9E(1)  ERERZEEREE,
9,41—15, 1974,

10) BPoHE, RAKBIE: ~AY v P A—LVEFOLE
RIS BI 3 5H9802) ERBRERER#EE,
10, :d==10s:1975:

11) KH#%E : RERFORKS] BHAKRETEL24E LS



Yy 1 —BFORICERICOWT 41

5, 253, 1973. Different Directions Rsearch Journal of Phy-
12) EEpR : 2RI OB BT 545 KISERQ) sical Education, 19(6), 307—316, 1975.
KIREERFAE, 5 85—101, 1973. 14) JNEFE=, BRBHRS : 2FRISHIEORRET

13) Takano, K. : Body Reaction Times to Eight AR LIRKEHEFIPHE, 16, 53—67, 1967.



