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PURPOSE The quiet eye (QE) is defined as the final fixation time that is a specific target
prior to initiating movement. This study aimed to identify the cause of QE in golf putting
and to present an efficient practice method for improving putting skills. METHODS
Thirty participants were randomly assigned to one of three groups. Each group
practiced golf putting in different ways for two days. RESULTS The QE group showed a
significant difference in putting scores, which was higher than that of the control group.

The visual-occlusion group showed no difference compared to the other groups in
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terms of putting scores. The QE group showed a significant difference in terms of QE in
the retention and competition tests compared to the pretest. The control group tended
to have a slightly longer QE in competition tests compared to the pretest. The visual-
occlusion group showed no statistically significant difference in QE based on the period.
All three groups had significantly longer swing times over the selected period. There

was no significant difference in terms of the alpha power of the occipital lobe based on
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group and period. CONCLUSIONS The position of the visual-occlusion group became
stable. However, the QE did not lengthen. The QE group had a longer QE. Furthermore,

the control group that practiced with their eyes open tended to have longer QE.
Therefore, QE may be related to visual-based cognitive processing rather than postural-
kinematics. Finally, this study proved that QE practice is a more efficient method for

novices in golf putting.

ME
ZLoj|A HY-2 hFEO up|ul Ao &2 AA A F 43%E AHA]
517] wj&of uf-- F 3t 7]&o]tH(Pelz & Frank, 2000). X HE
2 A I A4S o] 88t 1o AES Fol duE S T
= Sl
A7t 52 & o =9 AlAo] o]E3t Fof B2 gtrH(Land
2009). 1¥7] o] 5A o] AFolA AZEL oS- F Qs
Al oA, ety o2 QI7k2 A|ZHE Bl thRES] FHE o}
EQIth I A|Zte. 2 TolE]] BE JHE H oA FAFoR
A 4= glok. A 172 A"A 2919 S B I 3
& vletE A ®ck(Abernethy, 1993; Davids et al., 2005).
NGRS Ax20] 7|& 53 i 335 dA7 Ao

(Klostermann, 2019; Vickers, 2007). A1z} €413} 2 g #®
29l W9l % 37} Quiet Eye(°]3} QE)olth. QEE &Y oA
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o Hettt= 58 @Aloll AlZE ZF 3° o]Uf 0.1 % o]/F9] A7 A]
Zrolth(Vickers, 1996a). &A= 2 2HAELY 71 QEE Y
Ehdith. T4 QE= &5 30l Aol 7I& 52 UHU= $8
Sk #Qlojth. EH O 2 FH(Williams et al., 2002), Zd|°] A+
(Causer et al., 2010), 5+ A8E(Klostermann, 2019) 5 A7]
24 A A+E B9l SAAT 2EAEG 71 QE7F UEYE &
s Y

I YA PHH0E F Flof oF 2~3% F& QE Al 7H
A A0 2 ey th(Vickers, 1992). 181 2H F5& QEZ}
UEA] gAY AR RS 42 QEE YEtith 1 Qo= tfst
Ag 50 2= 43t 39 QE7F At 4+89] QERY 4
Al YeFgtHWilson & Pearcy, 2009). 0|9} -2 WMo g tfsh 4
&= ofo|ASH7] & HIT|EX QE7F 4% UAsotlS o, B 9 &
0] 22%°NA 44%= F7 ottt T3 QE7F §lojXl Al Bl
Sl Holle =A flolzlE W, 98 9= &0l 11%°141 37%
2 &7Vt (Panchuk et al., 2017). o] ¥ QE&= 3 A A7} 4=
Y Fo Ueih= A1 Z o2 ]ISt =go] FAHET= Al
] 7Fd(Visual hypothesis)oll At @& A7 2Pt
(Vickers, 2012; Vine et al., 2017; Williams et al., 2002).

il

[0

d

AKFostAT

601

© Korea Institute of Sport Science


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.24985/kjss.2022.33.4.601&domain=pdf&date_stamp=2022-12-31

602

S. Song and D.-W. Han

3HH, QE= A1zt e E ®ijlo] ofy gt 4ol vt dRkd
Q1 ol A B 71 A TG AIZEE FE A7} of 2] Aol A dof
U JRE H2ok= b SlojA @ a&Zo|t}. 197] W-‘roﬂ QE
= 8849 d4(efficiency paradox) & T& 4 AtHFoulsham,
2016). A& €09, At AS oS ¢ ojgL Tojuyp 4o o H
O30 o Qe JFota AldE gt v 52 T &3
A7t 2HA RS A =0k & B oA 71 QEE e+ A2 ]
o gt 20 2 & 5= 9ltk(Gallicchio & Ring, 2020).

Gallicchio & Ring(2020)2 &A= HY $30] AIZHE7] A

3 S ZAAN7E Aol 7] wiiZell 21 QEZF ATtk ApAl-2
=3} 71 (Postural-kinematic hypothesis)& 33519t} oS =
= HYgoA 54 HAYZOE AYsiAtd, £AA= 21
HPAR A29S oto] FF S A= E XA 3oto] ¥y LT
£ =9t} o] off, AR = ML} & 7S] FAL 7HsAdol T
EorA A 21 QEZF UEhE &= Qlth= Zlo|tH(Gallicchio & Ring,

2020). 1228 2 1Y & uf 5H 9] s|=rt AT FA 0]
39 3EYA 2950 5iAol §ES 3 2 9tHHurrion,
2009; Mclaughlin et al., 2008; Richardson et al., 2012).

St 2 712 A= AR oy e 1§ AP EE
ol-&st= &5 0ol7] o] AM 2] & F= AL S8
(Cordo & Flanders, 1990). °o]&|st 15 ZZAAA Q] WA &
E8E SV 5 Sl A% TR AIAAR 2ol 9l
tHHa et al., 2009). FHHO.2 Ha et al.2009)2 21 oj=} Z |
52 o R dutds /\] g A w2 2 fd g
H9 AolE AHE AT, & B AFT JHET AR TES
Ao shga 7t =9kvha EJ-O]'S’&‘:P.

UA AFFRol TE HFoA = AT 1IF FZo] BE F
sttt By A= A2 ApAof tiste] dElH o g 399
Fsfor gttt BB E X EAts PR A SAH0 R 1Y
ofF & Ty Z[o dojuhi= QEZF BT wf A4 H I 52
AlZtol HE-Z ok shi=A] FAH & AAskE Bt ek 1
1 QE&= AIZHA 7Hd )| 9std QEEHE B3l 571 4= 1AL T1o]
wet SPHEE §EH 0 R FrIeHE B2 APAL7F AtHAn &
Lee, 2020: Vine & Wilson, 2010) 284 AA-2=55} 71 9
gt QES7F B A= of71A] mlH|gE AAgolt}. TR 2 A
T AAl- 258 7Hd o gfsto] ZA7F b E o wet QEE SV

o Zolgh= 7HdS Aot B4t A} Skl

2 AFolA = QEY 54 glst] oA o] = 5g9 &
el E S5t A} ohleh. oA S5A-S ARz 593 4
HA<Ql Aol Ut HY A2 54 FS5A-Eo] oEstal o
HERF9] w2 WSS 373t} (Jensen & Mazaheri, 2010).
9] Aoldg JA 7}d(Gating by 1nh1b1t10n)01] oI5t FA ol

2

oI'

A % 54 99% IR PRIt oA B HEAS A T S
oItk o S, olmet F2L T B(x M%) HRAE ol

i
—|n
r
r&‘i
Lo

2E 71530 & AHHLAD) 02N Ko thE
o] &3}t HkBressler, 1995; Fries, 2005; Le Van Quyen et
al., 2001). o]=|gt AAl= Lt HES] s &g gsf §tgo] =
oh 22 EE gut 5h9]Y] S S L tiH 9] o Jo A
2] 58& &9l & 4= U} (ensen & Mazaheri, 2010).

Huto] A 9] ot FE52 017}01 7ol Q= HollA 8" A7

AEst Als & 7 ek Aotk (Pfurtscheller & Da Siliva,
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1999). &3t 259 7|54 92 EEGE &l SHL &= qlrt
£ 50, A AFolA = o 2 713 5t 71 FsfjoFd = A4
Hokd 2y 71908 AgoAle 25]8 o B2 7|29 FHEsto] o
2t eol8 dutukelrt Ao dAT 4= A (ensen et al.,
2002; Scheeringa et al., 2009; Tuladhar et al., 2007).

A Zr GFof| gigh gut 52 25A Al S7FITHE Aol IS
H A (Pfurtscheller, 1992). £ A7 Y& F= Q2R 4]
7k gktol A 71 sfjofd Al ZHA AA=& AAsks A 719 A
A= FAFSE elo] #EH A+E HGrimault et al., 2009;
Sauseng et al., 2009; Van Der Werf et al., 2008). ©] 2Joj|&= A]
Ztak 247kl wA R 3F EEGATFOIA = A143 B Q= &5
F9] gututel= AR 7 A=l 5P W S7FFAHEu
et al., 2001). o2t AFLEL th=]S] D4 FHolA duputel=
Aaste GHA, HZA dooA= gt 7Rt A B

=
Ft.

ojAY & AFoIAE EX HYoA FFH dututy] A<

£} QEl et YIS FPolT B ZRAC|A wr} w2 W
52 1% A WIS ATHIA Bk o Uk, AlzbE AR
7} AGH08 2293 A solor FA UYL 4 Y T
el A2 7

4 (Vickers, 2012: Vine et al., 2017: Williams
et al., 2002) &5 £F A HFHA 2 AL HH3sH
sta, WPt =2 7IEks] fFASHA HW QEZF Zojd 5 Utk
(Gallicchio & Ring, 2020; Janelle et al., 2000)%= AHA|-2-53t 7}
A A5t 7HA e A5 JAPstaat skl

AUl

AT

AT T WY FY A7 B @ FH4o] e AR X
Kol Q= ofshy 30902 TSt Weke QENH, A3t
W, BAYDOE 27 1084 BATT stk A7AE AY
b Aol QTR A o4 §52 Shelsta 4
¥ L B3] Gete] Agstelnh. 4Y F, AFHAE Wzt Al
A ol 59 0|32 Fol7} o Pk AY Fo] Thssteie A
2 a5

g =7

1. SH A0 34 A

AFHAZAY ¢+ 2 AS 5457 YAl Dikablis
Professional Eye Tracking System(Ergoneers, %) AR5
ok o] Qb A 4 AA= AR P A FADE S
gttt o] AHE B9l 539 A +8H AL /L &
AoH AT AZtolut AlAolE §3 Soll tah RS Al
2 & Qo FF A = (resolution)= 1920 % 1080 (Full HD)o|H,
40°-90°9] A7t M 7tA] #QGo] 7Hssttt. & AtolAe AT
B S S5 AEY Fubes 60HZE O 23 Y AR
£ "ttt 2439 JAF AE= Brgoneers AF9] D-Lab(3.55) L&
I%-& 0]&319] frame by frame WS 5ot E451t
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2. = 7547](EEG)
AFAFRe] Huks Z4317] Y8141 QUICK-20 Dry EEG 3=
Al(Cognionics, ") AF8-81%{c}.

e
2 AT HA= 3 MY HE 2R 3m Ao Sl ¥(108mm) F
o & ¥ 1Y Aot} BE AFR = AT ol -7
£ oot AF Fofo] tigt SAE 2+ 3&9&3} A+ A=
AekA Q] A W 9 AAjo] thsiA Asta =HE AP E 4
I ARE o] AT Yofli= AHESHA] & A %% A A F e olo o
gt Aol BUH TAE A3 dals vha 2ot

1. AFAZA

AFHAE 22 ogof gt 7|2 X4 vje-7] Yol 71EH

Q1 WY AAL}t delof gt WS- woftt. w&o] EUHd A
Z}~ HEWES} go] thgt 28 Yol 28 7F A2 HEY A
5 ofAth A% HoE A 27t HAS o AR <t
T FAY 4 ZAAE 8 T, B AL APsilt. Bl
U ZZ 1y JAE FHS AEiolA E39] 3449 3m A
(Vickers, 1992; Vine & Wilson, 2010)9] 1% 2F 10.8cm2] o]
HAE FE 32 9= 182 303 AA6H, BE WY A

LEEEECEREEE R ECRELTE
30819] giro] BUW FAIAZo] Folxl The HnE 7S 3
gsteich. st 23712 3

2 gH5000 wEhe] cistel Bhel mAstect. el Az Bl

8 o) bl Shals] Aoh 18 B2 SRl 2ok

HORGH AAR AT F LWL 1219 e = Y= 19 HutE

Sgolsich, 20l EUE IE HIE S T8 el

A ol3t FUet 3e BAZ 308] Syshc.

AR HEdt Hel SA AT Ho] 157, 1A i 7
u9) 5 Z40] ol4jo] g 4 Y= Wl s A=

l‘

4

Table 1. Practice method of each group

Groups Practice method

QE, - Take a posture and keep eyes on the back of the ball.
practice - g Eyes at the goal point within three times.
(only QE . The last visual fixation stays behind the ball for about 2
8IOUP)  geconds.
- Don’t look at the club head or shaft during the putting

(Vine &  motion.

Wilson, - After hitting the ball, it must remain vision fixated for 0.5

2010)  sceonds.

Technical
practice as hips.
@l . Maintain shoulder and arm relaxing.
groups) . Keep the putter head square with the ball.
- Pendulum movement of the club head allows the ball to

be hit.
Kam et
a(l., %‘166)  Keep the head still After hitting the ball.

- The Visual-occlusion group swing with their eyes closed.

- Don’t move head while standing with legs as wide apart

kjss.sports.re.kr

SA

S dACIAE BE 244 SY5HA 3m AZelA 603] Al

P& 15 (block) 2 & 2 5t & 352(1803] AH)AEA sH3ith

QERT-Z H¥ &H] 7|70 QES] A&+t =3 Hofl 230 &9 9
2ol 4 717 A== AL A=E(Vine & Wilson, 2010)3k0] &

52 ofth AlZdAtd A2 =2 A2 AEolA AA 28 HF

sto] A& ofGith. 181 AT 5LT AIF i o3t 1
A

QA5 Sttt FAH ASYHL (Table 17 Ze.
3. S A
ATRARE S5 WA OF 24412 3, Auhih Sgo] HAEAS

shostud A AAE ARtk AR Zol ATEHY
24 402 B8 7, 2A0] U thg 3m Al MY 4
2 308] AWk o] % HnE47] 482 2 F 30819 W 4
CERRLLC

4. ABDA

TG BBDANA AL AT AP, A7
o]7] 9laf BB 7 S
ST AR AR 298 240 4FE F AoloHE H0E AT

stoith. 2L TR TS AY F4 AN K52 H71S
2.8 % thg 3me) AA 242} 30814 Sgstaint.

_>Ii
ite)
4
)
nZi
),
i o
- =5
]
>,
of»
4z
Jo
filo
I
)
)
)

e 24
R

Y £ A3= JA$E 71561t Aees 37 HYy S g
T Fo] ZrAHQ 3m A 7hd 7P A2 A(RE510.8.cm)
of Eoj7bd 54, I g ¥(21.6cm)S 43, 37(32.4cm), 23
(43.2cm), 18(54cm) 1 9= 0422 7| =259,

2. QE(QE-pre + QE-post)

HYe 5] Qe Fu] TZA BLFL I upA T AHT
A ZFO 2 FHA 0.1% oJAr9] A7t} A]ZF ZF 3° o]U| &2 Aol
th(Vickers, 2004). QEY] X+ &9 9] &2 F9] FrEo=z 2
435I QB-preis MY £92 7] AUOR HE =7t £
o]7] 0|49} Al G A Zkolek. QE-posti HE HE7} B A7)
913 o] AZEHA tehhs AT Aol

3. 29X
HE S SAYE 7R V|86 en, HE JETt F&
A7) sl F2] 2P H 2= 290 ZollA HY =T WE

4. &t

2 Ao E =4 10-20 ASufA Yol we} 5= —4 01, 02
Ade Hu-g Aot AHEE FRATE AF AER SHTh
=74 MZY(sampling rate)= 500HzZE s+t

|7} glog B4 7St Bioteck Analysis T2 AR8-5F
FAHBioteck AL, ). 4 Fut AAE flote] WEFY 0.1~40
Hz band-pass FFT B g& o]&5}o] 7| = 72k 5o 9
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Fig. 1. An illustration of an experimental scene
Table 2. Total result (M = SD)
Period
Variables Groups — —
Pre Acquisition Competition P
Control 43.90+14.89 77 62.20+12.62°" 69.10+17.75 4" Group 034"
Putting Score QE 44.20+16.01 27 83.70+14.86%" 89.70+23.63 " Period .000™
Occlusion 39.40+16.71 7 61.10+£11.93 VY 81.30+15.33 "2 GroupxPeriod 042
Control 1.10£0.52 1.35+0.31° 1.48+0.56 © Group .000”
QE(sec) QE 1.12+0.43 2% 3.35+0.52 VC° 3.36:0.26 V<° Period .000™
Occlusion 1.290.40 1.39+0.57 © 1.45+0.45 ° GroupxPeriod .000™
Control 0.97+0.50 1.04+0.43 © 1.05+0.49 © Group .020°
QE-pre(sec) QE 0.96+0.34 1.63+0.41"¢° 1.72+0.21 "<° Period 0017
Occlusion 1.06+0.25 1.2340.57 ° 1.3240.48 © GroupxPeriod 037
Control 0.13+0.10 7 0.31+0.32 ° 0.43+0.47 V< Group .000™
QE-post(sec) QE 0.16+0.252? 1.72+0.26 V<° 1.64+0.22 V¢° Period .000™
Occlusion 0.23+0.20 0.16+0.16 ¢ 0.13+0.15 ¢ GroupxPeriod .000™
. Control 1.33+0.28 7 1.35+0.12 V7 1.47+0.18 V2 Group 615
Tiilvzl(zfc) QE 1.3340.25 27 1.4240.16 1.49+0.18 2 Period 000"
Occlusion 1.31£0.24 7% 1.52+0.21 "7 1.58+0.21 " GroupxPeriod 145
Control 11.21+0.81 10.95+0.53 11.25+0.58 Group 664
pkolgr}&) QE 10.78+0.55 11.771.47 11.160.98 Period 222
Occlusion 11.44+0.95 11.73£1.10 10.95+1.00 GroupxPeriod 119
:{7< .05
p<.01
D23 Significant difference between perlods D: Pre, *: Acqulsltlon *: Competition
©Q9gjgnificant difference between Groups. “: Control, %: QE, °:Occlusion
3 Auh2 A ASHItHGallicchio & Ring, 2020). 71 5, gojufo]] AET S AA 2 T 5 Ae 245 ¢S IEsit AHE
ot 8-12Hz F3tg o] AHEY whg] A o]&-o}o 2404, EEG Hlo]El] F d= E( D Wl AR BE (41
01, 029 &otutelE 245t} 2 BAEE A8 AHEH(Y AHER)S 2HXE A7) Y6,
o] Futg= B tfsf 1heks] AYStH EEG A5 E Fubg: 4 FFT9 27] AlF& FHoH= Zlolth

o7 Bafstet. Felof M3lfourier transform)o|g. o] ¥
S AAsH] 9ol AHE AFE Ha s 1 EE&L Fast fourier
transform(FFT)Z, 1= Hl(bin)ol| thal] sig Fufro A 4159

rl' M
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ML WA AY AHEY WUE ] =S A o]E 94
7P g2 ARg = iRl YA F7]%=(Welch's periodgram)
£ AHEOt, FE of F BAIQlo] A5 9] 22 o] Ak Fejof] W
TS Hat ol ginh Fuk0] E9 342 ook Aok

g 2MEY WS/ H)R FR5}o], BEG ol 2 243
HEY Ux 9] B9l HyF tfo| AR EE A F(ph)L & L3t}

wuto] uhg) AMEZ L T4 13} o] 7t wtgo ule} dep, &
1, Hg}, ArtE R o] AL o2 Abelr| sl HE &
1S o]g3to] At I 7 A9EY 19 Fhof fist &

BAREAE Aol SPSS 23.0& AESHITh AFAAANY 58S &
ot 7] ffsf Htol gt 2to]5 Y ¥ £4(One-way ANOVA)
= AAE 2 dtoAe Mg Hd B S4E JEG:
QE, Al ZAAFe, BANT 717H3: AHA, oA, B A)oll tiet o] vHEZ
A BEAF B4 (Two-Way repeated measure ANOVAs)S AAI5HS
ot 134 7Hg0] ASEA &2 A% o= Greenhouse-Geisser
+ g5t ZF 991 F G371 9S Z-$oll= Bonferroni

432 ANSET §9 2L 0500t

HY A5

AN A Y] A 7F HE Fo] g 4 HRF BAS HA5)
Aot 24 A3k, I 7 1Y Fof diste] BAKZ Fo)%t &
o7} YrehtA] QESkHHA2, 27) = .286, p>.05].

o2 Ykt 7|z i wE Y4 wsto] diste] 45kt
1 A3 AHAQ, 27)=.286, p<.05], 717HA(1.510, 40.772)=64.539,
p<.05] 133 Fekx 7]17HAB3.020, 40.772)=64. 539, p<.05] % &
AlH o2 {93t 20| 7F bt THFigure 2).

olo] fis] LA o7 AHEH, QERHL 7]|7to] Adof uet &
ARGHED 22 6y g ghe F o2 Y TH(pd.05). 1Y
Az Ao QEI T BAIIHIHE BAIH R |9t Ao
7} GEA] 24th(p).05). 123 Al Aok B%E ARdo A w3
FHTE oA Y H4rt BAXHORE ol THp.05). 181
AA0NAY HY Hes A Yovt BB SAHoZ
57} Zobxl Ao & VEFFTHpI.05).

of Zekol w2 QE° Higt 4 Mg &
e} o
2= a7
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120

100

=)
=

Putting Score(n)
F=] f=a)
L=} p=)

20

g (OO s (JF seflie Oclusion

Pre

Acquisition Competition

Fig. 2. Putting score by group and period (M + SE)

40

3.5

3.0

QE (s)

0.5

0.0

g COMETO] s (JF ssefffems O luSiON

i

EF__,_,../-x

Pre

Acquisition Competition

Fig. 3. Quiet Eye by group and period (M + SE)

20

18

QE-Pre(s)
5k E o5

=
Ba

0.4

0.2

0.0

= CONtro| == 0F ==C0cclusion

Pre

Acquiition Competiion

Fig. 4. QE—pre by group and period (M £ SE)
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fa
=

e (OO e OF el O luiSHON

QE-Post(s)
e = R R R R I
E [=2) oa = ra E [=2) oa
T T T T T

(=]
ra

I =

0.0

Pre Acquisition Competition

Fig. 5. QE—post by group and period (M * SE)

27)=. 521 p».05].

22 Y 717 W QE9] ¥skE #AM% At A
27)=64.518, p{.05], 71ZHF(2, 54)=42.468, p<.05] 12
71ZHF4, 54)=.188, p<.05] L5 BAH O & |95 Zpo]7} Lebyt
Figure 3). FAZ O QEIHLS ThE T Hokrch uhx], FA|
A QEZF AojA & Ao E YEPITHp.05). 181 BAHES 7
Aol A AP ETH QEZF AojF]l AR YERTHp.05). L&Y A
Ak o2 AFA, mHA], AAoA BAH LR -9t 2ol 7} YE}
U2 EAHp).05).

£ A7E QEY ofE FEA Z}o]7F YERGEER] YotR 7] 9
3 HE =9 22 YL 7|F0o 2 WAY ol Y= A4
JAIZERI QE-pre@t WA o] AZFE[HA UER = Al A A7
QE-postE &5t £A45190th B4 Ak o3} 2t

i

(A2,
I =I

lzl
it

b4

a
il

1. QE-pre

Ay} 7] 7ko] w2 QE-pref] WolE BA3 Ay, HHF(Q2,
27)=4.565, p<{.05], 717HF(1.581, 42.689)=9.056, p{.05] L&
A x 7| 7HF(3.162, 42.689)=3.026, p{.05] =% SAZ o 89
St Aozt Yebdth(Figure 4). FAIY LR QEIEL SAHGR
tt 71 QE-preE WEHHH 28t &po]7F Yebgdth(pd.05). 1=
Al Zbard A2 QEA S A w9 QE-preol tisto] %46}
Aol 7k GERGA] ek9ktH(p).05). 283l 7]Zkol| tiafAl QRS
AP ET 112, AR A BAZHCE QE-preZt ZojA&= Ao ur
ERTH(p<.05). I8y BAIN I AlZAg ek 7]k met B
AH o g §-of gt Aol 7} YehA] A9ttH(p).05).

2. QE-post

Ak} 77t w2 QE-posto] Wsts #A% A, AHFAQ2,
27)=92.450, p<.05], 7IZHF?2, 54)= 61.814, p<.05] 282 At
x 7|1ZHF(4, 54)=47.892, p{.05] &% SAH 0.2 Fo|gt A}o]7} L}
ERstHFigure 5). TAIF O R QEI T BANTI Azt
dHO 71 QE-postE 7MW SAZCE {5k Zo]7F UEE T
(p<.05.). Lelu BAIES I AT ko= SAH R %«13}
Aol 7k UEtA] S3ttH(p».05). LAl 7|7kl HisiAl QEY &
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AR S, 3301 SAHOR Qb-pos} AoAE A0
UEFFTHp.05). BAIH T2 FAolA AMHAET QE-postZt B4
AHo= Zloj7 Ao ‘/}E}‘;«}q(pQOS). vt ol AlZ kg Heh 7]
Ztol whet BAH S &2 {3t 2ol 7F LrebA] Gkt tH(p).05).

AYGAIZE

At 717k 2 AGAITHE B4 (Figure 6). 1 2
3 71kl HisiM BAHeRE Fost xfol7b YERGTHF(L. 492
40.297)=21.550, p<.05]. &Y% ALFQ2, 27)=.494, p>.05]1% A
o x 71ZHEQ2.985, 40.297)=1.902, p».05]°] tisiAE= G235t 2}o]
7F YebA] okorth FAH O 717k AP ETE (oA 9] A9
Aol A1 (p.05), A HT} BA oA AYATto] 21 Ao E
B THp05).
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Zrufutg]

Hed} 7)7te] whg dutahele] Wt wistel EA% A A
(A2, 27)=.416, p».05], 7IZHA2, 54)=1.546, p>.05] 12|11 et
x 71744, 54)=1.929, p).05]°] tisto] AH = {97
YERA] 3t THFigure 7).

1o
ok
ol
)

N
N

g
= AlAIGAIZEe] QEolth. QE& AlZtoll FESToEH 34
T T2 o FE FEAY Y AIE GETE A oy
SreH(Causer et al., 2017). 214 QE= Al1ZH4 Aof7t obd A
7} QP EHA] =0] 7Hte] Sl A ¥ 4= UK (Gallicchio & Ring,
2020). ol¢t FHsto] A o2 Y5 T+ = QE I &
Aol A5 4 e AR Ad 181 FAHES 717k
uhet It 71e] MYy M4, QF, AYAIRE 181 519 dubntg]
E #A45t

HEdeE E4% 23, QERES SAYTE mpx|et B Ao
A FOoHA 2 HY
Al g QEAECl Bt &40 AFIHAS &

QEQ A2 Q] 4 o 2 HE Wof 820& ety BQ3FH A
B 7FA &4 A gck(Vickers, 1996b). ZF7] 24 IHA|9 &
2 =& Ny QEE TATCEHN 1 75S T AE = Aok
(Mann et al., 2007). o]#3t = Kim & Yeo(2017)9] == &
T4 QFE €A o Jh2 o Jko /A ag&Ho s
Z o= AFA e}t A stet. 1 99 Bo APAL(Moore et
al., 2012; Vin et al., 2013)°A%= QF T8 &2 ot iy
9 =3 JfAe) B = AT T2 WS ofa Stk

A2 Je] 49, v SAYIGE = =2 JA47F YEbs
o, FAACEE {3t Aol 7F YErHA] fskTh AlZbE Adet
O 2 A 2] B HFota A7 58T aRHo R HY 5
Ps2ol T4 2 4 ArthHa et al., 2009). T 2 Yo tigt
WA Fojogt 4174 S &0 5 181 W EQ] e 5ol gk 94
Folo] w2 el & 4 ATHWulf et al., 2001). °]23 A=
Kam et al.(2016)9] H¥ A<t 22 232 FAN DI Al 7R
ek 7ho] Zpol7F UehA] 982 At FARE 235 UEhRloh

£ AtolAs AlZArge] ofsf ZA7E QHg ol Hrbd QEE o]
37t Aol 7HE-& AH 5T} o= Galliicchio et al.(2018)
SEAEAIZT QEZF HIET 4= itk A4 BIRE U
o WOl A% o L1 PRl A9S B SR AEE F
ol WY &= ol 4 Qlk(Hurrion, 2009). 183l
== 7HS] FAS 7HsAdol B EolAIH 71 QEZH A & 5
AtHGallicchio & Ring, 2020). & Aol &= ZpA| QF 1 o
oto] AQAIZHS EAISFAI T

At o= QgE AYL AYATto] Ao £ Uh(Delay et
al., 1997). o} #TEsto] AYGAIHS EAS 2, Al Jo 2%

|
)
p

i

d

Mo ok do

o

O
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APAAARE T T2] 123 AR A AYGAZEe] AojFtt o= Al
Ae 5 ghEAQl AE0 =& Qlsto] & T Ao tisf A4
2 Ha & 5= Qt(Fitts & Posner, 1967). SHA = A4
29 THAEA 2EAET AQAIZto] 41 &5 HYS gt
(Carlson, 2008). ¥ Aol Ae= Al Jdt B5F AP EY 0h4], 34
oA AgAIZro] AojF . HYHSE Eobxlth 12y QESF A%
AlZHE Aol A2 A& weE Qi)

At J7e] QE= Yot 57104l @Sttt QE= A1A4
Alojoll ofsf A =1 HE Q] Ao, 121 HE =} & HES
L&5HA o] Fo A == T eolEtH(Vickers, 2012). I8 B2 Z I
FolA= oEF A AJZoA wEo] o]Fojd uf F9f 920 AlA
S 1A= Aol FastHBrouwer et al., 2009: Johansson et
al., 2001; Rand & Stelmach, 2011). o]} &5t A2 J
2 0 X2} Aol A AP ETE QE-prec] thal| f-2l5HAl S715HA] o
Sttt 18y QEHTHE RoJgh Aol 7 UebbR] (gl o]= &
A 71 QE-pre] §AL Holx] gotort, oE Aojet 3 J&5Z
At AT FS Y= A2 B 4= QU

T2 A GFoE Fo] FAZ JA o AlAE FAAE AT
F857HAn & Lee, 2020). 18U A2 Joh2 wE7} 24
WA £ FFo] o]Fod w(QE-post) AL 0] o] F0iX]
gttt olof] gigt o] f= A AR JdE AY F HHEE Tl
= 1 A7 Ets HEYEE Tt 34 FUAS BV
Foloh. AR A2 =& 1 AE5S 5H 7] ol 5 7
Zko] &Rl @Ao] Y7} F7F 4= Qltk(Shenton et al., 2004).
&, 29g0] A=A F thAQl FETH= WE &A%l F9 o]

] £ gy = Al Ao7F Uehd Ao R Atg ot 1
A N Ja2 A9 ol Ueh= QE-post7t & o]F0A A

1ok7] Wiiel B4 Jdie =2 HY HA7F U] g2 Ao

£

o
<
H,
o,

&

Y, £ B A5S 3 BARSS AR QE-post7t 4
ojFct. QE-postd F7t= H¥Y AYE stHA HE =7} Fof
HZo] & o|RAREE 19 £ 4 H(Vickers, 2007). Vine et
al.2017)2 HES & 4 &% A9 A4 AolEtt= &5 °]
T AIAAHETt 5E5HoE AT E7] Yol &9 FA9 QE-
post7t FQ5tthal Biskict ey 2 AFtoAs SAEES
7AYol A QE-post7t S716HARE e JdEoh 22 HY 5
£ UE A= Xokelet olell tigt ol f= SAIRTS AldAd
St W E 42 QE-preE UEHY] WiEo]th. QE-pre= A%
ojdof Yeht= g, Wk, 181 S0 T2 Fwek 840 i
sto] 2O He AR AP FAF stte]thWilliams et
al., 2002). 28y BAIHE2 oA AR ZZ I ojgt £H]7}
o] Z- QE-preE Holm 1Y £=3& 3t 2 02 UEtth

QEAT2 QE-pre® QE-post7l S715t8 {-2skA QE7F S7F
st oA AFF50] QE-pre= AP Z2 IO 2 QAR H A
217} == A4 2F A7 th(Williams et al., 2002). 18] QE-
post= 8 54 ol U= HE 529 A4 Aol Sl
Al g AlZkolek(Vickers, 2007). ol QEY©o] thE Yot
=2 HY HA4E U2 0lRE & S Qth I¥7] f o ST xE
Az 29 5b7] o]Ho] ol tigt HES otal =2 ¢ o] T & A
A 1HE FAT = = QEAFol 8ot I8EgE B A=

o= I
QEA%°] A& A5YHAS AARI.

o)

%
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e, FEeo) Qe S7M A7 A2le] Has wew
(Romei et al., 2010; Romai et al., 2008; Vanni et al., 1997).
B Aol AL Wekz} 717ko] W ermugle] 2jolvk LA o
ek gubukglo] Wste 2EAREG SARNA A YEdt
(Cooke et al., 2014). & A= =& HY Aol gl 2EATL
APARSAT. ATAAAEE 32 B A5 AN 3 T
9] AHoE HAA FL9 V& 50| H7]= olHrta B
I3 A A BE Zo AYS 3o ojn J= A Z}o|| oF &t A
o= welt} gfiele BE Heke mAeh Ao A £ E Aol
A 292 A= J AIAAE AdT) SARGY] B8 29SS
WA HE Y §Eg} Fo] XY o "75' A UE ot g
QRS A 2ASHE 0] 5 7] hizole
SR BX WYE T o, FR0] Yubte} FUEE 2x
718F &5 A9 A5 A ZIHGallicchio et al., 2016). 1
2t & AolA = QEHEE w2 19 M7t e oy dutat
Q9] Wsk= yEhtA] g9kt Song(2022)9] ZTLALE AmEd
QEATS QEZHE v B0k 22 duuelE H ook 18y
TR} AAoA = ohE Fote] gutate]o] tigt Zol7h yeh
A gkokth £ dAtollA= A, 3HA], BAE S5k A A+
AR A0S Yeh L itk o2 et A0S Soff 2EAY] A9
£ A2t} o5 % QU] et Wz wste] o] He Ao B
QItH(Babiloni et al., 2011).

Araoz B AN WA QEITE BA At ke
He 442 Holn, QEAFel Bt AeHYS ST 1ol
Al e B e Ao QIste] 1Y F4vt FolAy A9 Al
74 oAt A% Berh. Jeivt QEel Wske QEAGO] §
o WkE et TeHE QR A4 YO A% A 3
HAzke] ol Ak A Brks Ak Aol gk WA AT Aol
5 o] 92 Aow Ardr. 1nE 2uA HYS AE

@ of ol ha AM T of YBTH: AL BET Bast rt.
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