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The Gaze Behavior and Defense Motion of National Hokey Goalkeeper
in Field Hokey Penalty Coner and Stroke Task
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The purpose of this study is to establish the efficient defensive strategy from analyzing the
goalkeeper’s gaze behavior and defensive motion in both field hokey penalty corner and penalty stroke.
To achieve this goal, 3 national team goalkeepers’ gaze behavior and defensive motions were analyzed,
as well as the player’s visual strategies from their interview contents. For the apparatus, multi-channel
integrational system were used for analyzing goalkeeper’s reaction movement and personal visual
strategies. The result is as follow: First of all, In the penalty stroke, goalkeepers were tended to focus
on the bottom of the shooter’s hokey stick. Second, national hokey players had quicker anticipating
saccadic movement. For this reason, their visual fixation locations were arrived in targets earlier than
the hockey ball. Lastly, in the interview contents, they were reported to focus just on the ball from not
disturbed by other various objects(body, hockey stick). However, they actually observed various body
parts of shooters. These results imply that we need to develop an effective perceptual skill training in
order to anticipate the shooting performance more accurately and rapidly. These types of perceptual and
cognitive skill training should be conducted with information on knowing their specific visual cues in

anticipating shooting direction.
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3 ggA

Table 1. Goalkeeper’s eye movement characteristics in penalty
corner situation

. eye
Visual Express Gaze 4 .
. o . tracking
expertise ~ Fixation saccade pursuit
. . movement
Time(Ave) movement tracking
on set

PlayerA  0.30+.03 38.44+2.88 59.25£3.21 0.15+.05
PlayerB  0.30+.06 35.16+4.56 62.65+4.55 0.18+.07
PlayerC =~ 0.32+.10 33.25+6.64 65.25+6.54 0.14+.06

total 0.21£.07 37.28+3.41 62.05+3.54 0.16+0.3
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Table 2. Goalkeeper’s(A,B,C players) defensive movement variables in penalty corner situation

(Unit: frames)

Feeder-stopper

Stopper-shooter

Shooter ball

Goalkeeper’s

Delivery time

bC contact ball contact contact-release  reaction time for defensive
action
Player A 41.52+3 13.45+4.7 10.97+1.4 44125 11.67+.82
Total Player B 37.57£1.9 11.15+5.1 13.27+2.58 4.91+1.42 12.36+.93
Player C 38.8+1.21 10.14£2.47 13.142.72 2.21£1.73 11.9£1.59
Player A 40.67+1.92 12.9242.99 11£1.53 3.85£1.14 11.46+.66
Success ;Taydefemi"e Player B 38+.82 10.4443.15 13.3943.07 478£1.59 12,3369
Player C 38+.58 10.2+2.86 13.05+2.35 1.9£1.77 11.8+1.74
Player A 41.11£2.47 13.442.17 11+.82 4.7+£1.25 11.5+.97
Fail of defensive play  Player B 37+4.24 12.82+8.61 13.18+2.23 5.09+1.45 11.82+.6
Player C 39+1.63 10.36+2.01 13.6444.03 2.18+1.4 11.64+1.36
Player A 39.83+1.72 14.2943.2 11.5741.62 3.43+.79 11.43+.79
LT Player B 37.5£.71 12.67+£3.61 14.83+4.22 3.33+1.21 12.5+.55
Player C 39+0 10.33+£2.25 13.334£2.5 1+.89 11.5+1.64
Player A 40.5+.71 12.543.54 10.5£71 4.5+71 1240
RT  Player B 39+0 8.242.28 13.6+2.41 5.2+45 12.6+.55
Player C 3840 8.57+2.64 14.14+2.04 229+1.5 12.14+1.95
Success Player A 43.542.12+ 10.5+.71 10.5+2.12 5.5+71 11.5+.71
LB  Player B 0 10+2.83 12+1.41 4+1.41 11.5+.71
Player C 37.5+.71 11£2.16 11.75+1.71 1+.82 11.7542.22
Player A 40.5+.71 11+0 10+1.41 3+1.41 11+0
RB Player B 3840 10.2+2.17 12£2.24 6.4+1.14 12.2+.84
Player C 3840 12.67+4.16 11.67+3.06 443 11.67+1.53
Player A 360 13+0 1340 60 110
LT  Player B 0 10.5+2.12 12.5+.71 4+0 11.5+71
Player C 3940 8.5+3.54 12.5+.71 2+0 13.5+.71
Player A 41.33+2.08 14.5+2.38 10.75+.5 4.75+£.96 12.25+.96
RT Player B 0 150 110 60 12+0
) Player C 0 0 0 0 0
Fail Player A 42.67+1.53 12.67+2.52 10.67+.58 4+1.73 10.67+.58
LB Player B 37+4.24 13.29+10.9 14+2.38 5.14+1.68 11.86+.69
Player C 38+1.41 10.3341.63 15£5.22 1.83+.75 11.33£1.21
Player A 41+1.41 12.5£2.12 110 5+1.41 11.5+.71
RB  Player B 0 1240 110 60 1240
Player C 41+0 11.67+1.15 11.67+.58 3+£2.65 11£1
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Table 3. Goalkeeper’s visual fixation variables in penalty stroke situation

Visual Fixation Location(%)

Subject - -
Shoulder  Leg  Head Trunk Arm Stick End of Stick Etc
Player A 2.45+0.59 0 0 0.67+0.32 0.78+0.32 5214158 44544854  44.03£7.54  2.32+1.35
Player B 0.54+0.10 0 0 0 1.23+0.54 243+1.32 37274524  58.3246.98 1.2120.65
Player C = 1.32+0.54 0 0 3.21£1.21 0 2124098  3522+6.04  55.65+8.54 2.5+1.57
Total 1.43+0.32 0 0 1.29+0.87 0.67+0.87 325125  39.10£6.98  52.67+£735  2.01£1.20

Table 4. Goalkeeper’s(A,B,C players) defensive movement variables in penalty stroke situation

(Unit: frames)

Shooter ball

Goalkeeper’s

Delivery time for

P.S . : .
contact-release reaction time defensive action
Player A 2.75+.68 0.71+2.44 7.46+1.06
Total Player B 4.31+£1.04 0.55+2.33 7.41£1.59
Player C 3.76+1.13 0.6+2.68 9.32+6.69
Player A 2.5+.58 1.25+1.71 7.5+1
Success in defensive play Player B 3.8+.45 1.442.19 8.4+2.79
Player C 44.58 1.29+£2.93 10.57+2.58
Player A 2.76+.75 0.53+£2.72 7.29+.69
Fail of defensive play Player B 442+1.1 0.38+2.24 7.21£1.22
Player C 3.86+1.41 0.79+2.69 7.93+1.14
Player A 2.67+.58 0.67+1.53 7+0
LT Player B 3.5+.71 3+1.41 7+0
Player C 440 00 940
Player A 00 00 0+0
RT Player B 00 00 0+0
Player C 4+0 1.3313.21 8+1
Success
Player A 0+0 0+0 0+0
LB Player B 4+0 0+£2.83 11£2.83
Player C 3+0 6+0 8+0
Player A 240 30 9+0
RB Player B 440 1£0 6+0
Player C 4.5+.71 -0.5+.71 13.5+4.75
Player A 2.6+.55 -0.4+.89 7+l
LT Player B 4.25+5 -0.25+1.71 7.25+.96
Player C 4.1742.04 -0.33+2.34 7.83£1.33
Player A 2.57+79 0+£2.08 7.57+.53
RT Player B 4.75+1.5 -1.5+1.29 8.75+.96
Fail Player C 3+0 2+45.66 8+0
Player A 3+82 2.5+4.73 7+0
LB Player B 4.6+£1.35 0.8+2.25 6.6+1.17
Player C 4+.82 2.5¢1.73 7.5+1
Player A 440 1+0 8+0
RB Player B 4+.63 1.33+2.58 7.17+.75
Player C 3.5+.71 -0.5+.71 9+1.41

* LT: Left Top, RT: Right Top, LB: Left Bottom, RB: Right Bottom.



978 Seungmin Lee et al.

WA 7EH FHE-LaE P or ANS 2.8,
1971 3.8 Za Yoz Yepyton, wof
AEAlele AR 2.5, BAS: 3.8, CASF: 4.0 =9
A, Wol AsiAlelle AXS: 2.8, BAS: 3.8, CAHF
3.9 ZH YR TAHI. o= 0.1% oujd] o] Fo]
£ ddozA 39 o5 WS Fo g Felsy|Hn
T AF o]do| o] FofR| = FE Q] A 2H ] ¢
Az 5o HRER 97 nEfdol & Aoz oA
2719 HRSAIZEE HEF o R AXS: 0.7, BAS:
0.55, CAF: 0.6 Zed A= Yepston, ol A
FAldle AXS: 1.3, BAS: 1.4, 044 1.3 =9
o, ol AdfAlels AdS: 0.5, BAS: 0.4, CA%:
0.8 Zejgo = BelFdt}. ol < 0.0220 TH
T A 2A 78 WE o Sl tigt A F of ol whet
8 A Aoz AT,
FE | 78 w275 ougths WolAlZke: A
7.5, BAS: 7.4, A5 9.3 Zgge
et on | ol A
CAS: 10.6 Z89), B
A 7.2, CAg: 8.
ok (0.3%9] AlZkete]

= A% 7.5, BA%: 8.4,
of Aol ANS: 7.3, B
o dangn ok
o S AL orle

A9l E7FssittaL o

O o

3

o,
[

ol

POV
rlo

AR webA R AV RS vee B
o &3} uf - w2 Wo] F2to] o] Fojz]of 7H Y| RS
wold = 9le-S oujgita & & 9t} 53] A
ot Wek(E7]H Y] A W) e - vs) dAR
233 gt ek (E7]9 o 29 wa) o Rl tiek W
of ZgAIZte] QAR o Fe A2 Yehgtt

Ad AFA oz do] LA+ HEF 7528 A
T2 Yy, woddAe i 7.5Z8 Y, AuAl
de i 7.3z Yoz Yeht ok 0.3% J =9 Azt
gt FRE Fo] T Azt onjditt, ek Haghk
o] 6 Yoz Yeht 27|97} R E T B
gg B ol g dthe A2 A Evbssitta oA
A}, wehs FEA AP PJHE vgs £ ek d)
53wl §- wE o] F&to] o] ool FHY| FHE
Ho] gk &= 918 oujgittn & & 9. £3] A
of Wk (E7]9 9 A3t e el Ha] A=
2 ot W (E719 9 28R o] R o gt

]

28] QA2 ¥ F2 Aes et

ZERF gl =7}

A9l A4 AFI} Yol 5L 9%
o
=

e
ul
N

8| M4So0l7) el °RE Hoistof 3
4l B0l 3o,

iz
=
rok
0
34> J

o Mz
>.
=
Ok
IR
4 3>
lo

S
S

d

)
ot

[¢]

0
1o
b~

L 0H o
o
x
rr
4
Hu
E
=2
o o O

oz O
S ol
o fr
o Mg
o

0

1N

10

I

o

H0 4o
M 4

o

2

ol
an

J

i)

I
ST
3>

gl_
fjo
o
o
3
m

N

4w o 1r
or
02
12
mjo
=
s
ol
k)
izl
=
rot
Ok
10
HO njn
2
e =
2 ror
it}
ikl
o oh
rok
&l
==
>

rzom x S oM Hi Ho

N1
nx e
0x
2
=
Sl

My M Ho ofn 2 30 od
il
b H1

(=]
—
rlo m

2

T

of ME et Aol 27| uj2of
| Wt Sulel A2E
s Bolct, = olal weksiol

Sx2lg Solshn uHSeick wat Al
=

o om
0
o

om [
N 3>
I
w12
ﬂ o
o o
ok o
Hu
_O'E

o
Ol

— O =
tolddg Ee Aol i SRsict dEa
L7 2 29 Aol £

Tt Z7| o|Xofl At M-S0 RS Hfelstd FH|S

Fglol EHo[cHC M=)

~ O
1

m

HO OR ofn

S
1o .
34 K1 lo

§2 [0 I ob i rA )
om
7]
0
o
N

F[F

Il

HgdE| AEZT TpKA|

odE| Aot Eal Mool XIMIE HEsio] Ebrel Beke
ZHsts Holck matM FE2| XtAet ks nj2| mfetst
= 20| o Ssict Mgkl 8 XAzt LEHXo[X|
%2 dolc ol E5h| of#X|R delet Wetez Fojgt
Rpalzh 7 galelct wde| AE230|ME WEECHE
e Elojdez ¢lst AHo| O B ofet HEE EHO
L2SICHA M=),



Can Maximum Repetition Number be Used as an Indicator of Strength Imbalance? 979

2 b
] o

>
=
0
>
mn M
{e}
o
ok
mjo
=l
o
_]':_l
10
Sh
H
=P
om
oz
ogt
o
e
o

2

[
0.

rlr roe o
N
oL
mo Mo

1A
=)
rir
ﬂ
o
o
-0
5
mjo
HT
kl
2
A
ol

O
=

ol
—_

m

01|H| KMol A rE{2t Sof AT

ke of Fatct dtel 25
gk2 ol2| Ehsio] tfSstke
t h85tH g-go| SO Zict,
ko2 ol2| At ACHC M=),

o lo ot
20
0z
0ok 0'I
Mo =
y Iz 2 o X
Ao 2
1z do
o >
N

)
E
Ok
10
Ho
>
o
O mjo OH

ol
H
r\l
=
|0
Hu
|r
0=
o

rir J
0
ook
|0

= o

’ i

I} AR Ao mebA F o] 2t AHrhe
Aol LA WA (Williams et al., 1999), o|zl& 2l
A2 tgk A7}t 5 sEEoklA FE AN F
A& FB245]7] AR o] dte A s #
oA dest7]9] ddE ZY 9} #HdE 2EZA #A|
o W& 7|99 A F Ags AuEaat it
HdE ZY A A < FAY el T
of 4 A, wE AU, AN 2GRz,
o 3 %Xﬁ]%] A2 *W"ﬂ ﬂﬂ} 75743 quy—/}:r/}

£ 2449 ]7“‘]%01]{— ol w2

AAEE FEld 9]
b4 9%011;} olz{gt A%+ Land & McLeod(2000)
AFel A AASFH R, s8] =245 dHE

Lo
o
i
0o
&

=
_,a

o i 9ol 24 $4900] e Aoz AN
k. ol Bl 7] Wg YRS Eal Aug 3
AR, SEE d3e] A9 158 7§
3} AuAL AR epEty B9 4 9

B on

4»

oA g Azt tig Aol e 7 EA
T dSA e wME SR o] FEAFoR
E=E5l7] o el AlAde] |A HREAR N A st
T AR Yehgtt, olgd dFH kel we S
< 2&ste A2 v W g6 dAdet=d fe
stol Pg Al Feje] AdgEHE S Helv &
Aot Al ng 3ol tigk Aol = el wE 2}
o7k fle ALR veeH. w7tlR e 3473
dr F2 7] 289 ¥ 99(53.63%)% ¥ 99
(23.19%)°l W A d LG AZHH &0] 2 Aoz y
Eiton, apAl gt vig] gde vud oz A 1
HotA @sirt. ol A3E S I EATE ¥
o e dSehr] A F2 3] 28 & g90] F2
SME dgEre A & 5 lon], ARAIZTA e

g4 FHY MYPAT(Kim & Lee, 2006: Kim et
al., 2007, Starkes et al.,1995) ¢} sAFe 237} =

FHGT %, SUAE $LAT WA 798 2
7R &1 F8 D}HOﬂ AR Fo) 2 A Zsle Ao Z
23E AL ¢ 5 U

SaE 2E23 AAdA dehd AHR A o
@ Aok e 29 oA et A2 9A 0
EEl 7”%9}—5— 9% g Awpl 22, A4dE 2
U 29 SA TR e s 28 2 49l M 2

2 E<t /‘Vﬂ% yAsE AR Ygytoy, #dy ~
d9 39.10%, ¥ Fl
52.67%=2 ¥ 99 tig Ald Az &l 30%
A= F7he AR Yyt ol AR S S AL

Late A n A7 Hgtete S84 et 2hA 9
570 met Aol7b dE& ¢t (Abernethy et
al., 1987: Goulet et al., 1989).

2N 2 oA o2 HYH Ade JHE 53
a’“’] '—?a"*oﬂ ute} E}Ei‘r% 7‘%4% 2

F

é_@éo

=2 N rlo r
fil
EN

i AHE Fﬁ““%"l Fo 1 JJrE
AATSkL et o]Ael Goulet et al.(1989)2F Williams
& Elliott(1999)7F +33t99 A 2ol Fdate 2
Ao ek SAol ntekr &4 sjde] 2A vepd



980 Seungmin Lee et al.

e AL TeFn k. B AN 3w #dE
Y A Y7t By FE v Tto] EAj8td b
e 2E23 I obe 45 o2 A A X ¢ gt
A7 E AAGtL Qe Aoz AlgHT)

7R AFETFe] Hed gl e 23S Ea
Zaths 8ol B, fH AAE FE st
o Weks gekeithe Ye= o 2y Alda
AN Yehd AA] Aol AXFE 2EE 99
&, 28, o ¢o 2 AME sk Alte] 11 A

Z|

i
=
fi
T
fE“
i1ba?
B
frl
rir
Hl
N
=
=5
>
3
il
e
o

AE T FEIS5 L Wl Tenenbaum et
[(1996)9] ATATE Fa M et 7k
19 = H9 T4 d S8k g oA F 7t
A oFel Azt Go& Al A ztete Aotk &, g
AR A A E o] Fa Al FE GAIAA B
HAHE g5317] Y3 Visual Pivot” @/de] Yepdtt
2 & 9l Visual Pivot @42 5% ©Afo] Al
= uAsta T A4 glo] AN E Ball T E &

WAL BgoR BANE B T 99 A2

B 2 oon

3L
=

Y

798 %0l A% wat

WE Asold] 3E Brhe Uge 72 S AT
SELEPEREDE L EEE EES S5
o2 Y53 913 2 A4S 1ITT B 5 9o
v, FAR0E A4 992, oV $)¢ AT
UPAR, AAE B AR UGS T JGER ol
o obl, B 5ol DR WA Y55 3o P
dzsted F89ta @ 4 Uk

oleld A7AFE Fol vt ZARQ el 2 913
Ae s Ve F F2 B4hE JRAS 5
Bt A oW, A2 7 F918 7%l 4
BE H5ser e AZ4H D7 RAAA 3
8 @) e ANBFARE TR e Ao
2719 o] £ EHAY 5 9SS R g

A2 2 A

2 A7E ) s9E avst A9E 2223 43
o7 271519l NP EN BB B3] HEA
o 27|99 Polee FHAE AL BHoR du
2] Slgtel F7lE 2719 39
T OgOR sol AA e s e 2E
YA ARBES Pl RS BASAY D, A%
o g §w At 1 ARES Lok v

-
ol
2
tlo

Mol 2 FaN A5Ee] F2 BEIIE AHAS 54/
Be/AYSE Ao ZEHAT, oJHF A7 L AA
N FAL AR 377 Ao] FIB g Hu
2 F5ahed 283k A4A w7} RAAAE 4
8 ok 2% Er|2 o] Fol Ao} Bkt Aoltt

S
=
&
>
1o
e
oo
oX
&
rO
)
1o
o
s
W
o,
olr
PaIL)
o
rr
=

A=)
s
Y
oX,
o
olN
N
i)
5
fru
-
2
10
>
Og(:"
>
u)
s
i)
U 2 o
)

o
ot X BN [Ne
oL i A oo Y ol

whe} Al 9 x|l 2ho]7} Y& Aoz VERTH
Al 23 219 wheh v Fgell e A
Aol 7k slthe AL #A| 9] E3H4

Wl ol
F08 98 90T T 5 Ak HehA 35 A7
£ o) Aol B w2 Be d3 A A%
A 25 3e) Aolo] g 977} o] Fel o} & Aol

SA, B Ao B Rt dre 484 4%
SN £G4 7 AT B BA Sebol = A A7r
32 9450 99, o8 APEoN dEptE 24



Can Maximum Repetition Number be Used as an Indicator of Strength Imbalance? 981

e 2 A3t dA A7 Ao R Aok E &
AEAE T + Qo g Ao & d5= 24
B8 7o 2 317) A7 75 F3ste] o)A
ATE0l 7KL ol AejerE B el A1 S s dst
A =gt 2y Al 7] e AgE A
AlgthE AL w5 o & dojn, o Aol =&
G, 2 75 Fdste M 7 T2 2
A T shie A A w49 74 A E A4S
g el M me] FA o] Boldue Aot o] Al
Aol B3 = oA g A S sk 2
B ol g AdHE FHA Ut slev, $45 4
ToAE ol 7eH EAde Bo ¢ule] A
T e ARE A7 dAud S AHste] 978 A

sok & Aol

AR, B AE2 FE M wE1 HE3 43 o=
S 93 W=l o3k A 7F @ 47) FOAQ1A] of= Ao
- Fadit} ole 53], o= 58S FIANL F 9
AL Fd Z2ads gut2d AAs] el o
$ 93 Aot} AF7A B ATE B3k, o
Z7)ee A2 $E EFAS X8 e AL
FHE Foto] 3 AL F At A2 =it
a2y o]yt A7t FH #AEE AN FH Z2
ael g HEol HEsH o] FAA L YA Fe
Aot waha EY Axzx FEo| 9lojx] A9
A7 4o e FH 2o A 247t 79l
215 a3 AAE 5= ook stk

Abernethy, B. (1987). Selective attention in fast ball sports
II:Exert-novice differences. Australian Journal of Science
and Medicine in Sport, 19(4), 7-16.

Abernethy, B. (1990). Expertise, visual search, and information
pick-up in squash. Perception, 19, 63-77

Abemethy, B. (1991). Visual search strategies and decision-making
in sport. International Jowrnal of Sport Psychology, 22, 189-210.

Bard, C., & Fleury, M. (1976). Analysis of visual search
activity during sport problem situations. Journal of Human
Movement Studies, 3, 214-222.

Farrow, Abernethy (2002). Can anticipatory skills be learned
through implicit video-based perceptual training? Journal
of Sports Sciences, 20, 471-485.

Goodale, M. A., & Servos, P. (1996). Visual control in
prehension. In H. N. Zelaznik (Ed.), Advances in motor
learning and control (pp. 87-122). Champaign, IL: Human
Kinetics.

Gu, H. M, Shin, D. S, Lee, S. H,, Lee, S. C., Kim, S. J., Park,
K. S., & Park. S. H. (2005). Enhancing the anticipation
strategy of stroke in Badminton Single Game. Korea
Institute of Sport Science. Research report.

Gu, H M, Lee S. C., Lee S. H, Kim, S. J., & Park, K. S.
(2006). Developing a Perceptual Skill training Program for
Enhancing the anticipation ability of stoke in Badminton
Single Match. Korea Institute of Sport Science. Research
report.

Gu, H M, Lee, S. M, Kim, Y. J. Kim, S. J., & Han, D.
W.(2009a). Development and Application of Skill Training
for Improving Anticipation Ability in National Badminton
Player. Korean Journal of Sport Science, 20(1), 70-80.

Gu, H. M,, Shin, J. T, Lee, S. C., No, G. T., & Lee, S. M.
(2009b). Kinematic Analysis of tennis Return Service and
Reciever’s Gaze Behavior for enhancing Tennis Service
Return. Korea Institute of Sport Science. Research report.

Han, S. H.(2005). Kinematic Analysis of Field Hokey Penalty
Stoke according to Different Target Direction. Unpublished
master dissertation. Soon Chun Hyang University

Kim, H. M., Woo, S. Y., & Kim, K. W. (2009). A Comparison
of Flick Shooting Motion in Penalty Corner Between High
School and National Players in Field Hokey. Korean
Journal of Sport Biomechanics, 19(3), 499-508.

Kim, S. J., Lee, S. M. (2005). Gaze Behavior of Elite Soccer
Goalkeeper in Successful Penalty Kick Defense. Korean
Journal of Sport Science, 16(4), 116-127

Kim, S. J, Lee, S. M., & Park, S. H. (2005). Utilizing
Advanced Visual Cue, Anticipation, and Expertise of
Goalkeeper in Scoccer Penalty Kick. The Korean Journal
of Physical Education, 44(1), 91-101.

Kim, S. J., Gu, H. M,, Park, S. H., & Lee, S. M.(2007). Visual
Search Strategies and Reaction Time Difference Between
Expert and Intermediate Badminton Players. The Korean
Journal of Physical Education, 46(6), 179-190.

Land, M. F., & McLeond, P. (2000). From eye movements to



982 Seungmin Lee et al.

actions: how batsmen hit the ball. Nature Neuroscience. 3,
1340-1345.

Lee, S. C., & Gu, H. M. (2006). Development of Integrated
Multi Channel Video-sound Recording System for
Analysis of Motion and Eye Movement in Badminton
Player, Korean Journal of Sport Science, 17(2), 1-13.

Lee, S. C., Gu, H. M., & Hwang, J. H.(2007). Development of
Gaze Pursuit Device for Applying Sports Field. Korea
Institute of Sport Science. Research report.

Lee, S. C., Gu, H. M., & Hwang, J. H. (2008). Development
of Gaze Pursuit Software to Apply on Sports Field. Korea
Institute of Sport Science. Research report.

Lee, S. M. (2004). The Review of Motor Control in Visual
Search Strategy. Korean Journal of Sport Psychology.
41-57.

Lee, S. M. (2009). It it Important to Keep the Gaze on the
Ball?: Gaze Control Strategy of Receiver by Volley Spike
and Ordinary Serve. Korean Journal of Sport Science,
20(3), 507-516.

Lee, Y. J., & Lee, J. H. (1999). Kinematical Analysis on
Penalty Stroke Shooting in Field Hokey. The Korean
Journal of Physical Education, 38(3), 704-714.

McKenna, F. P., & Horswill W. S. (1999). Hazard perception
and its relevance for driver licensing. Journal of International
Association of Traffic and Safety Sciences, 23, 36-41.

Panchuk, D., & Vickers, J. N. (2006). Gaze behavior of
goaltenders under spatial-temporal constraints. Human
Movement Science, 25(6), 733-752.

Park, S. H. (2003). Anticipation and Acquiring Process of
Visual Cue on Spiker’s Attack Type and Direction as a
Function of Expertise in Volleyball. Korean Journal of
Sport Science, 14(2), 29-40.

Park, S. H. (2004). The Change of Gaze Behavior, Eye-head
Coordination, and Temporal Characteristics of Swing by
Task Constraints in tennis Volley Stroke. Korean Journal
of Sport Science, 15(3), 22-40.

Park, S. H., & Kim, S. J. (2004). Visual Search Strategy of
Defensive Players in Volleyball. The Korean Journal of
Physical Education, 43(6), 227-236.

Posner, M. 1., Nissen, M. J., & Klein, R. M. (1976). Visual
dominance: an information-processing account of its

origins and significance. Psychological Review, 83, 157-170.

Ripoll, H. (1991). The understanding-acting process in sport:
The relationship between semantic and sensorimotor visual
function. International Journal of Sport Psychology, 22,
221-243.

Rose, D. J. (1997). A nultilevel approach to the study of motor
control and learning. Allyn & Bacon.

Rowe, R. M., & McKenna, F. P. (2001). Skilled anticipation
in real-world tasks: measurement of attentional demands in
the domain of tennis. Journal of Experimental Psychology:
Applied, 7(1), 60-67.

Rodrigues, S. T., Vickers, J. N., & Williams, A. M. (2002).
Head, eye, and arm coordination in table tennis. Journal of
Sports Sciences, 20, 187-200.

Ryu, D. H. (2007). The Effect of Perceptual Skill Training on
Penalty Kick Anticipation in  Soccer Goalkeeper.
Unpublished master dissertation. Seoul National University

Salmela, J. H., & Fiorito, P. (1979). Visual cues in ice hockey
goaltending. Canadian Jowrnal of Applied Sport Science,
4(1), 56-59.

Savelsbergh, G. J. P., Williams, A. M., van der Kamp, J., &
Ward, P. (2002). Visual search, anticipation and expertise
in soccer goalkeepers. Journal of Sports Science, 20,
279-287.

Song, J. H. (2006). The Study of Enhancing Shooting and Push
stroke Motion in Hokey Penalty Corner. Korea Institute of
Sport Science. Research report.

Song, J. H. (2006). A Kinematic Analysis of Flick Shooting
Motion in Hokey Penalty Corner. The Korean Journal of
Physical Education, 45(3), 633-640.

Vickers, J. N. (1996). Visual control when aiming at a far
target. Journal of Experimental Psychology: Human
Perception and Performance, 22(2), 342-354

Williams, A. M., & Burwitz, L. (1993). Advance cue
utilization in soccer. In T. Reilly, J. Clarys, & A. Stibbe
(Eds.), Science and football (pp. 239-244). London: Spon
Press.

Williams, A. M., Davids, K., & Williams, J. G. (1999). Visual
perception and action in sport. London: Spon Press.
Woo, S. Y., Choi, K. S., & Kim, H. M. (2007). Analysis of
Field Hokey Penalty Stroke Motion According to Stoke
Direction and Step Type. Jouwrnal of Korea Sport

Research, 18(4), 537-546.



Can Maximum Repetition Number be Used as an Indicator of Strength Imbalance?

A=sy] sIgE Tvieh 2223 oA
ZAANE 27Isle] AHBED dol 5 B4

oS (SHCHen), O|dE (tmaxZ a7

rio

), B (M=thstl), Hefy

M
0x
4
0
il
o
H

s (ECECEE FEPATERE RS EERREEEE CEEER U
o 27919 olAke FYHE AL BHOZ 3 Yk o BAL BY] Aske] FAHNE 2715 3
S AT e o] A A T sdE 2223 Agolx] ANPED Bl FAE BAT T, A
Fo 2AY Wg WEE BAAGT. 1 AHES aoks thest 2ok AA, A4 45 WA AP
At 33 282 g0 b wol ANS DYE Ao Uehgth B4, 27199 wARE 79 4
A% Aol Wk A2 32l (0.12)04 Aok 99 (0.32) 744 Aelzh et w8 Ade) 32
YN e F4 249 A AR B AT E AAsH 07 BASF Bk 15289 (0.04%) 3
= W) & FASE 20D etk A, 479 F4 49 Hot oTe BE $19 de 22
Bgeht Joz vehidth shReE A5Eve] WH SN s A FURRAA FA AR(E, 29
5)o] @550} T WA E A% Arkn BaeRer) A e T4 teke AA 390 A
& DYEE Aoz ekt odd AT AT 5T PRI A5 A7 /1% FAB Asn P34t
A oA BekE QA 714 ol BAFS AR olej@ A7 2 A4 A1 FAE AAZ 8719 A
o 7918 71g0] JBT ASshed BEIHE A4A B FAAE B ofs AL B o] FolA
ok & Aotk

F8o: d=3dpy], ddE 24, ddy 2Ez23 ANYF

983



