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The Relationship between Eye Movement and

Shoot Performance in Basketball*

Katsutoshi Oco, Yasushi UEHARA*+* and Toshiomi NISHIKII
(Received May 21,1990)

The relationship bétween the stationary time of eyes during shoot movement and goal get rates in
basketball was investigated with ten male university basketball players. The subjects tried 10 “free”
shoots and 10 “with defense” shoots from the 5m distant place. The stationary time of eyes was
determined from the nearest peak to the ball release on the electromyogram that was obtained from both
sides of eyes. The average of 10 trials of stationary time of eyes for each subject was indicated by M,
and Mi was that of successful trials and Mn was that of no goal trials for each subject. The means of
Mi were 0.54 sec. and 0.52 sec. for “free” and “with defense” shoots respectively, and that of Mn were
0.36 sec. for both conditions. There were significant differences between the means of Mi and Mn in
both conditions. The goal get rates of subjects correlated with the relative stationary time (M, shoot
time). The fixed visual line to the target brought on the stable head (neck) position that was the
reference point of the accurate positioning of limbs and trunks in movement. It was estimated that the
preprogram for ballistic movements in the last stage of shooting was based on the latest information
which was the displacement of relative body position within a given period at the relative early stage in
shooting process.

Key words : eye movement, ballistic movent, program
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Table 1. Physical characteristics of subjects

Subject Agely) Height(cm) Weight(kg) Career(y)
A 22 177.8 68.0 9
B 22 173.0 62.0 9
C 22 178.0 76.0 10
D 21 169.0 63.0 8
E 20 168.0 60.0 8
F 20 173.0 67.0 8
G 22 172.5 66.5 10
H 20 168.0 61.0 9

I 21 180.1 70.0 6
J 20 185.0 78.0 7
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Table 2. Means of shoot time (S) and average stationary time (M)

free defense difference
S (sec) 0.8554+0.071 0.83940.054 p <0.01
M (sec) 0.491%0.237 0.414+0.188 —

n =10, meant S D
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Table 3. Means of Mi and Mn

Mi Mn difference
feee 0.544%0.221 0.358£0.299 p <0.05
defense 0.523%0.151 0.357+0.221 p <0.05

n =10, meanxSD sec
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Table 4. Means of M/'S, Mi/S and Mn,S

M/S Mi/S Mn,S difference™
feee 0.55+0.25 0.60+0.22 0.4340.33  p<0.05
defense 0.5040.23 0.63+0.18 0.43+0.26  p<0.05

n =10, mean+SD, * difference between Mi, /S and Mn,/S

RIS LTy o — P RHRIDERYZRB L, M/S OFHERZ 7 ) - a— 1 E0F 4 72V A
&Y - FDOHMEEERZRLTE D, BEDOENEDLNSHD, Mi,/S L0 Mn,/S OEEE
BIBEAERIVSAED D, EBEDOEIBDONIh T, Thhb, F4 72V ARMfTio L
WWEoTM/S METFTLERERIE, v a— bORRAROBEIMC LA E2RLTWAS,

R, Mi,/S & Mn/S DECOWTHRLE, 79 —OLT 4 7 = VAL ZOREL Mi/S
Mn/S L h350CEMETH Y, EEOENBD LRI, Thik, ¥ 2 — FEfEh ORI = — v
BPUERTAIENY o — PR LD NETCHB I EERLTVS,

Z =

SEOEBRIZBNTEONIY - — M (S) #&5E, 7V —DFE LT 4 7 = VAR E
Yoo — P OBBHECEL LI EBHEEZ R L TOA bbb, FEDENRADOALD
2, FOBBREZEL NARZTTOHLE-LY Y —REFTORMAREALRUTHD I LR EHEL
Twb. 2% 0, HFRESLDOI0RO Y o — MR (S) DERGE (BEFEZEFHE) OV
fE230.07£0.06 Tt & HEMETH D, b, FHREBOERREDL 7Y — ¥ 2 — MRF0.08,
F 47 2 VA ETOLOBELEMETH S, THIZT 4 7 = VADOFEC AL LT, v — MK
B EAEBAZD LW ERRL TV S,

DX, 108 EHIRERERE L M) 245&, BEOERZRDORTUWIRWA, 7 —
Vo= DRI F 4 T2 VANEY - N DOFENEDEL 5 TS (Table 2). O b
M% Mi & Mn 90 TH%BE, Wigkred Mn D52 Mi XD bixshicERETtchrs &
(Table3). BIVF 4 72 VANEOHR 7Y —v o — VL DY o — b O&B Mn) AEH S
W2k (p<0.05) IEBEEIDND., ZDTELDL, MOEBIIRHEBREDY o — P 7 3 —<
VALBBRLTWARDEEZ RS, ZIT, FPREOTFHRFEFSEILRHOR S Y 2 —
FEERIC DB R (MS) TEL, FhiEv . — MERLOBFE A5 &, Fig LIKRTEBD
Eish.

Fig. 1 Lk 5 &, MG&HE bz E 208> TITABGREE r =0.575THEMNTD S
n(p<0.0D), BieF 4 7= vAMEY 2 — F ORETDI061%2 A5 & r= 0.826& &\ HEIFR
Brfgont: (p<0.0D. 2hlX, va— BP0 RECIEREEMELL, -1 ) v
DEINCHOEICE > THIZTWBENRY o — FORIENF V2 EERLTWS, BIZF 4 7 =
VARWHBRDOY . — MNEFCRBETHH ) v IIOEEREOMENEELE 2 5N 5. Rieol 5
LRI LIy o — PREO KM UL X b, HOB X T — v HEIEE LTV 5RENE R
BLZiwRLTEDY, ThEILS—HLTWS.



BEROBRBERE v — PR T -2 VR 65

90 -
80k 1-50:r20.575 (p<0.01) .
w 70L
v 60
o
«©
& 50 o)
O
& 4ot °
. PR n=10:r=0.826
g} 30} o‘//o’ ) (p<0.01)
201 /// b
10}
0 1 ] 1 1 1 |

1 | 1 1
0O 10 20 30 40 50 60 70 80 90 100
M/ S rate ( % )

Fig. 1 The relationship between M_S rates and goal get rates
(The solid circles and broken line indicate “with defense” shoots)
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