Check for
updates

Korean Journal of Sport Science 2023, 34(2), 259-269
https://doi.org/10.24985/kjss.2023.34.2.259

KsPo®

Original Article

Visual Search Strategies in Badminton Serve
: Expertise and Performance(Sucess or Failure) Perspective

Seok-hyun Song', Donghyun Ryu® and Dong-Wook Han'*

! Jeonbuk National University
’Loughborough University

Article Info
Received 2023.04.12. PURPOSE The main purpose of this study was to examine the difference in visual
Revised 2023.06.12. . . ; ) . .
Accepted 20230615, search strategies based on the skill I'evel in success and failure cases in badminton
short serves. METHODS To this end, six badminton experts (experience: more than 10
years) and six novices (less than 1 years) participated. The participants’ eye movement
Correspondence* . . . . q
Dong-Wook Han was recorded during each trial, and mean fixation duration, mean saccade amplitude,
handw@jbnu.edu percentage of viewing time on each fixation location, final fixation duration, and
gaze entropy were analyzed. RESULTS First, the mean fixation duration did not
Key Words differ significantly, but the mean saccade amplitude increased when expert players
Badminton, failed to perform the serve successfully. Second, the percentage of viewing time
Visual search, on each location results showed that the overall viewing time was lower when the
Gaze entropy, performance was unsuccessful, and the expert players fixated longer time viewing the
Experts net and space when they made a successful serve. Third, expert players showed longer
QE than novice players when they made a successful serve. Finally, the gaze entropy
results showed that expert players showed greater gaze entropy during successful
performance, indicating that the gaze pattern was randomly distributed across trials.
CONCLUSIONS When learning a badminton serve, we should fully recognize and
explore the receiver’s location and external environment, and subsequently, before
initiating serve movement, focus on the net or space between the receiver’s racquet
and shoulders to make a more successful performance. In addition, we should make
various patterns of the visual search strategy, rather than the fixed or consistent search
strategy, to deceive receivers.
M2 of wehA HHe JRE 55| 98] AAPES adEor A
g5k Igo] of FashH BEFR AA4ENE T2l 24
A7+ 5 ool Aldg 3l FEE AASIAL FF o)) AlF olthLand & Hayhoe, 2001).
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QF3H 0 2 HE Wols
= fla, Aol whet dely
9)(selective attention)d] WAL AA QS AHE AEsHA =
tHAbernethy, 1993; Williams et al., 1999). 1% 7] wj&o] A3}
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25 P THE AR AL BT AAHA A4 E AW E
9 7|& ¥4l gt A 0] 2ol 7} UERdtia H sk QL
t}. = Eo] A2 AL(Lee et al., 2008)04 HEA= EHEA QL
I Sl AL gshs ¥, 2R A= A5
guyu A o5tk 20 YR o]2et Aol &A=
QFo] e RS 45| flste] EL QR JHE AT
1 Fa% RN JFT 5= A 5t ‘saccadic suppression’
AdE 2438} ote= 20 & Holn Ky aubAQl AJZfA He
& At A0 R U &= QUth(Lee et al., 2008). 9714 W=
‘saccadic suppression’ 7} #lE £ 2 o] 5T uf WA o=
Ao R AZF FEO A7t dAH R A H= AS ov|th=
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2 Hl2 7 AL O FA Y SR TE A e T
g AEsty] Ys) AFg-Elth(Martinez-Conde et al., 2004).
2 &= 7ZuQloly ‘saccadic suppression’ @40 YERE 7
1Z¥o] AA|=]7] o) §h-S-AIZko] o] A= 9lom, A|Zto| if
9]go] %4 = ‘saccadic suppression’, 7+ 4 Ut
(Johns et al., 2009).

o yolzh, g gel it AeE 9= Axx F5 E40 o
o ‘BERA A I ‘FRAJHAFE R FRE0E f Qe BE
Aloj Az 9] 4, Fold Aol EAT HHEES 2] H9f gt 7}
A9 NAHHE S8ots HFL udttt. & E°] 57 BE %
(Vickers et al., 2017), =& H¥(Carnegie et al., 2020), TtE ¢
A 71(Vickers et al., 2000) 5% &2 25 4FlAe= BE=Z &
off gt 7FA] DAjoll JFoto] ot A ERAIHE S AHEok
= A7 grh 9t FRAJHE S ARl ZRAIE FHOE
F¥ S gAMoL, 5T wiet AIZHRl dAE Zorhe 3
(Visual pivot)e]th(Vaeyens et al., 2007). £3] dj&0] " Q3 4=H]
Aoyt AIZTEA 7 B2 9o o]t AlZEA HeEhs S-8ot=
357t gt A& &0 S H9H ZRyu et al.,, 2013), &
(Piras et al., 2014), 57 AW Ryu et al., 2013) 57 &2 25
Ao A A o1 I Z2 AdE S AHEol= BT gk

25 F3< & gols AR MR ot ojudt Azt
AE Z8ot=A BT v 383 840t A& 5o EFAF
(Song & Han, 2018)°ll4 &A= ol A% o A4 5to]
FoHARE 2B A= ‘WO AlAE 1 Asto] Botohs 20 R UE
St ol A Y £HUAL} 2 HA= £YS T o AeF 07 Hhol5o]
= AE7F HE3, B3 AIZHAZ Q13 A B3 th=7] ool
AAE AA ot E o DA Hofst=A o tet YR E EA5t
o) gt AARE AN A AlFelor & Bt ok LA g2
AFAEL 53 (Vickers, 1996), ThE(Vickers et al., 2000), &+
(Wood & Wilson, 2011) & Tt &5 S5olA g &
Al A 9] ztolE A5t o, A AFoA= 7IesH o
E ARG Apolg JFotHA A= 2 EA H|sHA Kot
&4 9l Azt S Jebdtt . B 11519 tH(Wilson et al., 2011).

T AT EA Ao A= Aol tigt 8T ofyegt Ax
= 3o QoA BF F5E WS 5857 Wl 43 /5
of W& AJZFA 9] zto] B4 E3E Wol A= o] gt} dE &
Williams et al.(2002)9] B-+ZA A= dF/-Fol kA vhx]
ok 2-2)Q] Ao o]Fojz|= 0.1% o49] AT HAIZFQI Quiet
Eye(el5} QE)E 4 9 HlZE o}3ith QEe A=Y A 5
E4o= &A= 2HAET 71 QEE YERHTH(Vickers, 1996).
o|g|gt QEE A3-fol wetA E4% A, ¥t 45T 9
oA Ert 71 QEE YEhd v A 32 uf %2 QEZF YErT
E3E Park(2000)9] Aol = A} 2HAY HY 4349
A3 Afo] i3k QEE 243 4% AR = S TS o
7 AiE o B} 21 QEE VEFAIRE, 2B AL Lol = 3
P2 Aufigt 23dof] tfgt QE= Aol 7 YEhA] kgt

1 Qo & ohoFst IA[of]: AFA(Janelle et al., 2000), oFe]A38}7]
(Martell & Vickers, 2004)]°141 /35 5ol whEtA T AJZFHA 9]
2tol7h e ACE UBtth ojXE APATES 5o FHAAE
Tt ofy e}t A o] Au it Aufjof whE AJZFA 9] Zfo] 7t L=
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AAS & 4= Ak(Vickers, 1992, 1996).

Ao Qlo] F&Esfordt E thE FR3% W12 Al
ofl thgt A4 o]Fo] oA o] R R =A], T o]t A4 o5
o] %ol metA EA Yehd = k= FoltH(Piras et al.,
2014). Yury o= sk57|71e] SRR E 245, 7|24l Z3 9]
A53+57] B 20l(Fitts & Posner, 1967) A0l 5olLt A1ZHH4Y
o] i E3F Bt HFHQl FeiE YetbA Dok (Sharmin et al,,
2016). 2%7] fEo] A= AL AZoA Y ¥Ed 2 S
Be AL Y39 Az epd % UckSong & Han,
2021). Song & Han(2021) EJAIA s# ol whet 22+
Al 92 ofl itk A A o] 5ol AFetd FHi = Yehb=A, v
Yo4E o2 JERFEAE SIsh] o) A4 AE 20 B4}
Aok A A}, EF s8R 2EARD A2 A4 AERY Flo]
et ow ol= Aldudoe] FPstE FHiE vEhdthal & 4 9l
o olAE AMIEZ N TF2 AZeh Hel5T tRo] 25 3}
Aol Al FAAN AR5 E4L FEst=t &3t A5E L&
Hrh SHEAE S3As A AFAA Al e Yeie A
L olyn, 235|8 sj=rlE AHE AF[Ryu et al., 2018)94= &2
A7F 2 A AERT hZ Boled, ol Bt B3okal ohafgt Al
Ze& Hith= AS Yu|gitt. o= oAl Wl A of whebAf A
A AEZ I} oA e 5 Uk A U, Tene B
A+t o] o2k AlZFA wiElo] I3t Auf =i wEti=
o2 DetA=A ol tisiA 8 Ba7F AUt

45

HEREe 2 B4 4] 24U B u)e Beke s
7ol i Fa57] TR, AZwa AT A5 F8o] HE F

Eolt}. & £°], Gu et al.(2009)9] AFANAE A AEZF9]
B 1Rk tigh dl&2 A3t AR o] EAS EA6HlEdl, 1
A7 Bt w20 3t 5 YA A EtsAtely ZpA o)
A £ FIEE: A T =2 2ol o 25t Aol o]
Folxlom, 1 A}, Bt WO R o wEA ¥h3-2 stof 434 <l
P& k= AR YEETh T3 A Ao iRt B4 2
, 34 FAA A B Yol A AIZEo] FTFekl o,
53 52 T AH PN Hasks Z1 02 e
o|AY A7 F olFo|A= HiENHY AERFHGE o}, &
A9 FTARI HERE A B 7e& 4719 A AlZo| A<}
d Aol w2t suE Bt whE A7 Qo] A X
o] 317] WiiZell 4342 =3 HoiAlE - 523
5], A B7]|&E @5l MESS UESRIRE H7]= Al
2t AEFo]l UF EA wA JH & stodg 44 34 dA5E
5 Sl B E 22 ABE B diEe] HAIEE oA dh
ot A A5 PET 4 tk(ndarto et al., 2023). 1871
2ol HiERIE A B theFst B & AMESto] A5 A71A
= NI 5 s =Fofjofd B 7t itk AN Bi=dE A
H 71&2 vjeyg AEZ29(Gu et al., 2009; Kim et al., 2007)
of ulsf tha g AEC] o] FoIHTHel: Alder et al., 2014;
Hussain et al., 2011; Seth, 2016).

ole], Ryu et al.(2018)> Wi=YIE A E 7]&of QlojA &AA
of we} o gt A|Zt A Mol Ueht=AlE A K Lt} o] A
9o A& AW EYH UG 2HA= tE AIAENY EAAS B
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Ap-Z2HA st
Tt ATLEXN o]
el . l, =89 8% &
Fol] & Al Zpo] 37 vl F a3 FEolth(Park, 2006;
Williams et al., 2002). 4t ofvjz}, Jjz o2 Haf5 Ao
== HERIE A B0 JlojAl= 1 F8/4d0] & 224 s T
2, Ryu et al.(2018)2] A% A5 &fote] viETlE ABo 45
Aol whEbA] ofw gt AlZker o] dojub=A] AT E F a7t ot
wehA], & A= EVY ABLPoA SHAGT JF/5ol
w2 AR 2ol & HlWok=t 1 H&o] it £ A+E &9l

p

=wle HHOME %48
A ZhghAl

o
U
9,
i
i)
ki

Asl Sego] wheb A)zhg
W o @Al AAA e

TF= HEYY SA] web sEx}F 688(AR: 27.7+7.4,
507 222 69(HH: 21.740.7, 48: 0.7+.0.1)2
T-Eote] Aokt AE A, AL gAY Ao A

52 oty 4 Yol FAAE wok

J
4
o

o I ohs ARkl A9 B gl Aol disiA drgetal e
Ao AJNGEE AT of= AMSSHA ehe AE AR E
oA AP F, BEY AAA ol For Fol) o e Aol &
7t A9 Fo] 7hsstths A2 AAAIZH.

Eye camera
p

Fig. 1. lllustration of the experiment
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ALHAFALY QA YU-E E7oH7] Y64l Dikablis Professional
Eye Tracking system(Ergoneers, Germany)(°|3} Eye tracker)
< AH&SEITE o] AA = 1iE FHE 2B = 1920 %
1080(Full HD)Z &Y< & 5= 121, 40°-90°9] A7 HA7HA] &
Qo] 7Fsottt £ AollA = AR FE g S0k
o, A&7 Fokel 60HE 1° oJy9] AAHA(2.5pixe) 02 QH
=44 7155k B £ F AU AlAFo R HYH g
LEET} 40| o] AATte R AR HAEET] ol A
o] AYPE= 5 AFA7 AAto 2 FR1E 5 S5kt &

» Selection of research participant
> Assessment of participants' serve task level

Vv
» Implementation of calibration process in eye tracking system

v

» Experimental task

- Participants conduct short serve task in diagonal direction,
aiming for maximum accuracy and low height, with the
receiver positioned at the serve location.

- The receiver remains in a fixed position and performs the
task of returning th serve with the same motion each time.

- Participants repeat the task until there are 5 success and
5 failures.

v

» Data analysis
> Result interpretation

Fig. 2. Experimental procedure
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st 94 A7 = D-Lab Eye Tracking Head Mounted Essential
Program(Ergoneers, Germany)< AH&-35lo] £ AASHAC)
ol9] & A7E Q& vj=vle 2I(FE T-JeIBEE 1900), HES
(Yonex AS-10), Y E(Star DN210H)Z AF&-5}9ic.

A 3 2 8%

A AT GRS A T, 2HAY] A foll= HA A B gt 7]
—“‘E Wolu 8o tis G A=A ERIsHtt. 2EBA] He-=

Hol gt £ G Qlojof Z AFAAE 3T & Q7]
‘qivv‘oﬂ AP 2ANE Bl EelE ‘_quV\J'Z]'(“H‘: UE Aol =
BEAE & Ao oAzl 191 BE ARl A Eye
tracker®] BRI o)A EA7L E 5= Q= QHE2 2HEotA] A
Abel BRI =2 7Hs).

RE At dAtel] tigt A2 AT Ao A X"B"Q‘” °
ARG 1894 Aol F7tsto] zdgsigich & AF A, <
R el Al Eye trackerE 28 ot HAZRS AA 01'93\‘:]' BA
ZAL A Eye trackers AR w0 2H8 A7 &,
TR A o Aol ] R 2 EAYE AHAS X}Eil
&2 SAISHA st 4, 94, ot #ste] 474 YAE &4
2 vt EA Stlow. 1 Ao wtet kERo| 7S5 A
I A7 GATE vt E = BEFC] XA BASH3ITh 7124
Q1 HAo] A==, AFthdANA AE YA]ofl 7FA A B ZAE
FHSHA skt AR AFAY] A Ao met EAIA 94
(: 2HE vHA)E HEEA Sto], AR V| FEE REEY]
St A Y AT Aot s F7F BAFAIS HAIsHTh 1
A oS, AT A B 2 AR F7)ek 2ol £=5iA of
Aot 183 B E FEO= AA| HAHZE A QlloH, BAH =
S & A8 2Rl A ZABE SHEE R A5ttt

AY A= AA A7 ZT 5L A8 A A A7

AUe A Fo & et Bl £ AH| A 2RRlof 7HA £ *1
4= A ]‘:]‘ E3H (\H?'q{}\c};q'-o’] Al Aol HestA HA =Sl
} Q1 FRIE HlsAl, vl =3 Holl= vpAE EAISFO ﬂ?‘
oA

—LI

F_Q.

o

Ao AR S SHES stgon, AFAE AR
g 5HA) o]0l A 1 QA el thgol ‘Az olgty
A ABg SR shgct.

slERE A= 204 ol4ke] AEIL 3913 Aefste] AH

o Aol it 7S Fsti=tl, A 712 B A4S

o] LlEA 94 912 10cmo) Y A oA, AH ] PH(HHE
e F7] g0l WE ABEDE S/ AT RS A3AIYD
o2 71F39n.? I8 1 MEFe] HE AY B9 YES] g4

Ht} 10cm °JA AEZo] YA Eoj7t AL, 2AEH HEZ o] A B

Zhelof Hlojdt 95 A& 7okl
AT P2 AFNIAO] AlAo] HAZRE  o]5o] AZE=

&AM =9kE AlESRIT BE AR S 8l 53] A

Sl 5317 U2 o) 744 Asiet. £3 S0l gk 242 A+

RFANA S FA] eRqteh. v A3t} Eye tracker®] BAZAAS
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Ao} 2 HAO] B F A3 A 3o gt
dejsto] Pagho 2 A4lsto] B4 A&l #iE
19] AlZFEA #QlS ot 7] sl AA F 7HA] ®iel
S 24T 1A, AR HRlo R A1

TR BAA G AR QF9] 22h 22 Q) e
B+t saccade®] 715 £A613 0t BHAIALPAIE
F o JeERd A TZAITES Foto] e Bug(E)2 2
Rom, Wit saccade A7]= W -’Ff%‘% o e B2
= Saccade—J =S Foto] ()

ARG 9= 32, HE, AlA, H%%, A TR 753
O (Ryu et al., 2018) AA| AlATY X gt AT HATHS
710 & sto], sF Al 1A of et AP AIZRE] ZH(%)9
BB AL HE)S o] Aot

OS2 AR v A A TZAIZRE BATEI o= oA
ok QESH AW WQIoE F8 27 AH 0.1 3°01H19] Alof
2 A3t Hol(Vickers, 1996)2.2 sF(Vickers, 1996)0A=
of &, = (Vickers, 1992)°14+= E2F, F3(Gonzalez et al.,
2017914 = Y, & SEUTHY 8 Hi7) He APS AL
BAR oot Awt, HiER" ABDA Y A= oE A=
g2 P27 gt AATZAA@: HE, R 37 Ad 2
E & 5 7] WZel QES HHE A|Fo] FF LRt A5
UA F1, 7+ iAo WA ThFetA Hed & 31"4’ a8 AB
=49 Z A0 o] H gt thekst Ao whE A LA AITHS FA 5o
QRS #HH F9 HEE Al T 4+ Ut E?l, FPAAL2 AT
A7 HACE AEFS A7) 9ol WAYS AlFot= Al
71202 o1gon, O AFoRRE s Aldgo] E off 71X
E £ A A npR|eF Al A VYA 7EO 2 ARESHY T

RO 2 QhA AFet AlA G 91X it B4 JeE EY

2 &AL} 2BATY A|Addo] o|BA o]Fo]RA=A] EA5t

7] sl Al AMEZ1(gaze entropy) = 4AFE0to] AlAlo] Fnf
U ZstE o] Q1A ofH W Aol wEt Malet=AlE B4
sholch Al AIERE T B4 AlAT 4-141] of et A} Lo g o
AR AR oA THE AR T YA E o] 5THA]: AEFT-H 4l
A) Z4E AHEote] A WA ol 53 (flrst order transition
frequency matrix)%l p(i to ))& At& sttt 7|4 j&= AlAols
= o17] AQl: A9 ARG AAE ot ji= AlA o5 9
/‘]“]3—’;‘41’]7\("1] At AA)E ‘Q@ ojgA A o]EvHlE PEZ
AFESE 3 OhA] Ao 2 o5 Y H(conditional transition
probability matrices)Q! p (717), ;ﬁ WA <A Markov(first order
Markov)2 ®HZFSFAT. o] A4 olF A Al A7} =t 7}
B A o, j AR AX A AA Al o] do'g FES A
£5H "Fck(Allsop & Gray, 2014; Ellis & Stark, 1986). o1& 9]
dff, Ellis & Stark(1986)2] A& A&t oH, ofef2] 341}
ZtH(Formula 1).
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Formula 1. A|M AEZT]

Z (jli)logyp(jli) |, i = j

BAEA

HIERTE ABo|A &HAT JoF-5ol wehA ofu gt o] 7t yep
U=A] ot 7] 918l Bt A TLHATL, Bt saccade 7], 9
A v A G AIZE, A IEREE S50 619,
AT B AT FFE SHHICE dh= o] BEESA 24T
EX(Two- Way repeated measure ANOVAS)E AAI5HY
4 7440] AZE A &g A0 Greenhouse-Geisser —’Fxé% &
&5ttt AR CE {93 Aol7} UEhd Hfoll= e EE
2 59 32 - A4%8E AN 183 Al A of gt
o AAFAES] Feoll= 34, *é%"—?r—‘?— 83 AR XS
=00 g SH= AHY whE =4 BAF BM(Three-way repeated
measure ANOVAS)S A5t 1\}—?— E4 02 & Bonferronio]

ofRt B HI RS AAISHIT SAH froleE .05 vlHlolH.

[r
4

—Ll
of

OEL Job

AT AE9 FZA5ol mEt B AAILPARES B4 2
THFigure 3), A4 F(l 10)= 0.02, p».05, nXX.01], &%
[F(1, 10)= 1.21, p).05, n’= 11 S x 45 K51, 10)=.005,
.05, n2€0.0117F0ll BAA 25t 2to] 7} Urehh=] oFoket.

B saccade A7]

B+ saccade 37]% 243 A3 (Figure 4), A4 LF(l 10)=
0.41, p».05, n)=.04], BTF+FIF(1, 10)=4.89, p».05, n;=.331°]
tisto] A4 ~|°T—4 °]' 2ol 7F WebHA] Qkgtet. T1eu Ao Ak-gol
gt 24 A3 A8 x JFHFA1, 10)=9.37, p{.05, n}=.48]°]
ot SAA Foet Zol7t YRttt o]0 thgt A HE A, &
A= A 340l A B saccade 77t 7tk AOE YE
Fom[1(5)=-2.72, p<.05], 2EAFS] AL Az23} Auj 523 7o
Z Aol 7k UErA] okt H(5)=1.73, p».05].

AARG QA O w2 A AFAE

AL, ATHE 1 AATZAA O T2 AZGEaES B4
gt A3K(Figure 5), SR, 10)=4.12, p).05, n’=.29]°] G&
Zpol= WA okt v AFR-FF(1, 10)=31.49, p<.01,
n2=.76]2F A AT YA[F(2.23, 22.33)=43.52 p{.001, n’=.81]
1 wheba o3k Ao 7F byttt Ao Ag aato] gt B4 4
SA X AZTHEIA, 10)= 0.27, p».05, n=.03]°] it Zol=
UehtR] ghgtont @A x Al A R YR [F(2.23, 22.33)=17.20,
p<.0010, n=.63], BFFFExAATHAAF(1.86, 18.61)=3.91,
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H
NE 1\
- B

Success Failure

W Expert B Novice
Fig. 3. Mean fixation duration (M£SE)

Mean Saccade (%)

%22297 Z

Success Failure
W Expert @Moviet
Fig. 4. Mean saccade (M£SE)

p<.05, np=.28] 183 S x JFHHF x ALY A [F(1.86,
18.61)=210.10, p<.05, n=.271° o H* < AA FY7 Zol7t
ettt AR o R = JF3 oA At PR AlAT
g 9ol gt AZFAEC] H w2 AR YEETHp05). 4
SAEo] i AR A, FAHOR FFT FHA HE
(€(11)=3.53, p<.01], BZHH(11)=3.11, p<.011°NIA] Azt PR}
E2 AAFAES Hol= 208 Yeyth 183 /A9 FS
£ 3T oA U EI(5)=3.55, p<.05], 37H(5)=3.21, p<.05]
of Huigt #PRTE 22 AZEHES BPom 2HA FE
35et Yol A ME(5)=4.60, p<.0110] Aufigt P ETt o &2
AZFAES Hols 2107 et

Of

P2 A v d A A G A 7E
AT TG-Fof et P A vpRg AlA D
ZA3HFigure 6) EHHI 7+ F a3t A= &

AN BAT

<941, 10)=
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wret golgh apolzh b, 121 4uatg wtel] g B4
A3, AT el det 42AEA1, 10)=15.29, p<.05,
n’=61%E SAHOZE foigt Aozt vebgttt. ofof et A% 7
Z A%, AR A9 4T SFoIA 9 nhA g AT ATkl
A5k 84049 upAat A)A T AR 71 Ao 2 UEto
(¢(5)=4.98, p{.01], ZEA}O] AL AT} Avj 48] ko] wpx|u} A]
AT ARE] HgE Zpo] 7k rEA] b teHi(5)=1.02, p).05].
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Fig. 7. Gaze entropy (M£SE)

EhRA] ehQEeHA(L, 10)=1.54, p».05, nj=.13]. 224 43RF
o weh AEAIRA Al ’\1 A E 574]34 o= w7 yehte
(A1, 10)=39.63, p<. 001 n;=.80], A5&-go] tist ZHAINE
A xAHATHHE SAA FATE Zol7F UERHTHAL, 10)=0.19,
p<.05, n7=.35]. o] gt }\]'—r‘ A% 2 AN EZ 3] 9] ZFaFo]
ZHEARG @27 H 2 A2z YERTH(10)=-3.00, p<{.051.
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ZrgollA BAAF [t ApolE H =T, olof Higt o] f-E AnE
A= AEE 9E o Aol g =304 B saccade 2717t
A A0 YePHTh Lee et al.(2008)2] AF AFo|AE= LR}
24 AE F7oA ZL saccadeS YEFHT 79 9] o
g9 2 B2 F9-= 9 Ao ExET} 852 o
S AT, 24 FA9], 181 saccade”t A H R olRtth
148 & Ao e iRt 43 AlolAe Frxgol Hdgt
S oA Bt 22 3719 saccadeE HHAITE, Aof| Al A]

A5 23 L Aer Amdd.

Hlerld AEE o o ool Aldg TPAA et JEHE A
aL, E3F o] 2Rt AL o] AA| 3 ofHEt W] A=AE ¢
OFR = AL Ul a5 5 FAolM 8-S AloA 7t

B8R of= JEE ART 4 3lon, 27 S JHAH &=
o Moag Fehstels] Aatol Bel W] 24 & 4 ek
(Walters-Symons et al., 2018). ZLEjA] & Ao A= $PA}7} A
B 53 A o] @A o] FF-Z otal, o] 7 AlAaro] AH o A
S50l et ojE gt Zpol7t UEhd=A] Fotr 7] fls) 2t AL
A A (F2E, UE, AA, AEF, R 31 S84, 43T
o W& AGHAES AT 24 A3, S0 IE A4
M50 Zpol= YERFA] ghokou Al 91X 9t 4 F-F-of whet
A& 9] Zpo|7} et Buk ol e}, ZF A IF A= &
A 7ro)] Zpol7h gl o, A B} AJFF-Ho] mebA] o]zt LiEr
Wt ol FAHCRE AHEH JT 5 Al gt PR} oA
AFe AT A B =2 ALFHES HEHH S 59], 9
A UESE 3709 AT A =2 ALEAES YEW L,
T 2 EAE HECSL A AAC] & AIZEAES UET o]

4

L 9bA WEF B saccade 2719 EE £ wWlE £2Q] Kl
UEQ} 37HE 8 AAIZAAE AHIHS st 35t A
o] £ HEYE FIAE = Avt L & 5= vt
FIA(Williams et al., 2002)14 = &HA = 535 =33
Afgt S v woHE o FFTt oA Bk 21 A A
7He Hejom, ZuakA(Wilson & Pearcy, 2009)°A = AJ-53t
FPollA 1 AT ZATHS ettt ol2igt A3t o 4AE
23 st=tl Slo] BRoHA] &2 W0 ERE FoE wWi7| X
A1 ZFARl 3o QT A|ZEA ] HFoHe AoRE & 4 9l
th(Klostermann, 2020). AJA1317g ] of =

I gt AZEdE 2po]
AT EH, YE, 37t AA|, A& £o2 A4dgE0] 2 o=
etk dEe] AM Tl olSold AL A ATolAI} 2
o] %= ABojA 7P} FEHAA Uttt AlZEA Aiko|tHRyu
et al., 2018).

% ABE BAoA o} Fa3% 7|& R HEY, 1 A 94
Bt 24 o 2 92 vAT Y Bk tH(Zhang et al., 2013).
Bt ofye}, & S5 Ae-EE F4 40 WS oA &= ABE
Ar8-5H=(Bottoms et al., 2012) HIEWIE MBE= wj Z7|o]A
Agre] AlZro] & 4 QltHPhomsoupha & Laffaye, 2015). AA|
2, 20169 2% 2904 A &4 HiEdd AEY dEs
2% A% HA4EL YE 2Ho|A 2] Eo|EA, dofu B)=
HA4E Y= 3497 Uoka B 1519t Chiminazzo et al., 2018).

ofye}, 45t HiERE AR5 HE ZANA Y Edol&

o
Adzsta Fa a9l S eI =T sHitH(Tong &

kjss.sports.re.kr

Hong, 2000). 1B &, o]e} Z2 WEo]A, 4= AEE T tfj= A
ET0] YE 91 21 A 71 YEQ 3 Aof gt 7HEA &
ol Zo] 85ttt 1 HHE o]F7] oA P25 5 Y E
Al 1178E oho] 943t A 02 AR HT

oebA Hoh JFARl 9 flolA AR 2 HAL BE Y ES
F8 ANATAE ZEPHe AS & 5 At Y 2 A9 A
oA YuE & 4 U A2 SUAV 2EARG YE 5 B2
AA NG SFGIth= Aol o] g3t Ax= WES]| theh F4gt Al
Aa7go] HiEWIE A BO| J3} Aufo] FR35 JehS sttt & 5
Atk T3 {4 5 71& A AFAQA £ A £ BHA
(targen)o] slHE F3A S, dE EW EH(Song & Han, 2018),
=X (Vickers, 1992), 57 A-F(Vickers, 1996), 4&(Gonzalez
et al., 2017) 3= 28 £74 BHlo] sfUE Aol YA 2 3¢
ol A EAof whet A2 9] Ao 7} thefel A Y= A&
E 4 tk(Bard & Fleury, 1976; Vaeyens et al., 2007).

7] 2ATA A 1 AZFgA o] duht @ At AldS
I FPot=As 4340 PZ AoiA ¢ Fasttt 22 A
A9l FaA ol A7 St= A& QESHA Sh=t] A2 £
< U= F8 HRIo R 1gth(Vickers, 1996). &A= %
HAtEoh oMo AlAEE B 4A ohH, o] B2 APAAT
£ 5ol 99 /5 THActe] 2 FHo| A= AR e
tH(Walters-Symons et al., 2017). & 7oA v=E A EI}A
MM = 41 45 f-5ol T2 QE E4o] UEh=A] golE7]
Aol 22 AA9] vpA; A TGAIZES A6 o] T
A3 ANEYH SHAT ZFRFol o2t 523 Zolrt ek
om JZAF} AHG Ao gt o ztgol HieiA T BAH
I3t Aol 7h Uttt

olo] thsf] B} FAH o R AW EY A= 2 HAET =37
A v A gl AT A7) B AA Yo TS A B
ol 45 R4 At £PR e} vpak AL AI7ko]
7 AL & Yeigth o= 4342 £ foiile &5 Aol 2
o wat S AHY AT Y F7h= BEHQ 52 Alojofl &
7} At AL 2 & 4 tH(Vine et al., 2017). olggt A3t=
ZX(Park, 2006)2F F-(Williams et al., 2002)Z+A|2} Zo] =&
A= At =804 QE7F EoEARE 2 EA= A &HAI7He] Afo]
7} 35 3 Aufjet =3o] A HEA] 2 Ao} H|Sgt W

AR =

upx[eto 2 20| AlA e o] AF3tE o] =A, ofUH 574
gt mjglo] §lo] F&QIR o]RojA=AF ERI5ty] Yaf AlA AE
235 Bkt A% A4 E3A7(Song & Han, 2021)014]
= SUAE 2EAET J2 AAJNERT] GE Hol= 2R Y
Byl ol 438 3 HAolixe AT g vrofgol= JHE
A g F AAlo] Yots JEIE Wolso] HRATE Fes
eFx] 8o SFA¥HPashler et al., 2001) 2HA}Q] ALo= A F
Ol= 9] Wl A=rolut AbRtgtol] whet Al A4 4= 7] W
ol(Yantis, 2000) AE £ 3]= =715 4= 9}

ojz|gt WMo A EF Ao ALY B= 583 HdZ
7H AL A AE o] 5Tt Al HEE Holw, o]& &3 A717F

ol

=L

LY = ot TATS Bt QA P2 FH = FAT 5= 9L
o] & A JEZH ZhHe YERcty H5HtHSong & Han,
2021). 2384 Ryu et al.(2016)2 5 AFLA N A 2EAES
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go oEH FEe TN g8 Aait Az e gy
o QA BT FAS APty 10 et A4 Az g
of th2A ekt ol A % 4l thehd Sustel ez
57k ke Uehts Ao B % 9t

2 jEaE A8 AL SA4T ATeTe] BE A4 A
Ezuo] djet 54 AT, SeRel 2RA 7k Aol UERtA| gor
o e Aol ol 918 olot ehin, Se4s 4
650 that 4548 ARAE oI5t Aol 7k ehge). =
Ao] AHAEZ IS 57 $R0] wetd 2 Holst HRWEHL

AZ & = QA ole 4 3 Aole AN Aol m2bA o
TSt HEZ 7HAAL A4 ofFo] o] FoiZl whdo], duff 3ol A
= AdA R Tt Al 22 A9 fiEo] YEETIL & 4 9

ol Az, HiEHE MEOA SR Al ‘ﬂra}’ﬂ %%31
olal B2 A4 A wEg Hel 7%4—9} YuiArEsl= Aot
Ryu et al,, 2018). 11 A% Az}, HHEU]EI B 2

Y Aol ot AL ﬂ]% %L%f?}_’ YAHE o] AL 7
AEZE OIS = e Al BEE 45 A 5= =S ok
Stohe 2& etk (Mack, 2016).

Al oA Dok, 3= A3 32 5] HsliAe
QRGH O R HE -T—QE 7R 271 s A&A Q1 Al A o7t
Z 251 H(Vine et al., 2013). £9] Agsta 454 £ Hsf
A AAe AlZF Ao AlAS 1ok, T3 2 9] npA| gt
A AIZE T DA 5H, o] & Aol wEbA AdstA f-54
O & WIS AlA, HH 0|1 TN A B £33} FAlof A 2

AlHA] Al BRE B3t S 7He S HASTCEN Z3H
9l 9L 0|53 ¢ tt= AL & &+ AH(Causer et al., 2017).
EE, B34 3 Hole AILdEAHE Bt ofet, o E Q.
Q1. 53] 71&4% SHUZA 1#E dfof gt o] & fliAl AE
o] Z A 297] Yol B 5450 4%
2O Lot AAFAH BT FAT QAR IRV gi
B ESE Fo] 18 E sfjof 3ttk(Irawan et al., 2022).

%7
%

o

v Ko

She 289 A9 UE, B2 GG oket A ] AL

MEFA HiEor g2 AlATYS Ko, o3t AJZfghA
Aol Aol wehA 7HHE HeE Hohr| Eoke 2l A&
T2 BYs] Rt o F9E F1 1 A0l 9EYS 7HsAol
E=TH & 5 tH(Wolpert et al., 1998). o]+ & AL AFoj|A] &
AR} A= A =8 Ao Bt saccade 2719 57 +H 2 A
upR[ ek A G AIZEY] A, AE RS Gho] AR UEson, X
B20] A= A3 Aol Anf o] w2 Az e sfel o] 2;
o|7} AA] 93 Ao =& YEhgth

a4z 4 Hel

S0l A B saccade 717t 7S ﬁgrq %7\}7} 1 9,}
= etk 24, 54 A R0l tiet Al ES Al

PAolA AR A|Zeago] Folsgon], SARE HE4
Ao VE S} B7H9] A|Zbghago] He AR Uehich AR, &
Ao 82 A ohAe AATHAINA A o] HlslA 4
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B 499] 490 o] A4 Azko] B LA e 2HAE 1
Aol 7} uu|sheith. mpxEto 2 A HAER YL 4F T 4ol A
Het 2 A4 AERE ek u}ookoi N2 RS WolSolH

SR ) $2 AUE etk o] FNE vhgos, WEwH

AEAE ABE A B 0, 434 A8E 7] s 4ol
QAU 9% Bgo] AT Bote] FE3] AT T F
ABE ¢7] Aol Y=L 34 F-& At st ol Artolo]

52 dto] 4T4Q $UL T 4 YA A= & Bast Ut Eo} %
3 AL olHT AMTHS Y JuuA AssHe RAuch 43
of wekA SEH 0= WelE A7)E o] asit

Ao B ATelAE B sl AFstasel, AL

HeiA 3oz paa s, e
oA gkt & =
2 ] Ajstol A2rE A ol
7 SIet. ® Hobrk SaAolaietol ) A sl el A
2 % gl FAF A2 A
so] Ml=RE 714 S0l olwst JFL mAEA] AL A
7t A%E 9ast gk,
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HHEBIE A 438 A] 42T TSR0 T2 AjZt S

(2] & A7 W=rE A —sg oA %A BTN THE A2 Kol Hl skt o] gict.
(4] )2 giste] Mi=uIE 4% 6H(AR: 109 ol T 224 6W(1A Hlwho] AuAle] Helstgon, wE
AT 4 AE TS ST AE IS S 5 ATRAY 24 AATE H8ste] AT
St SAUS 71E ot on, AFIRY] AT AIZE, Bt saccade 7], AR gt Az
£, $BAA v ARTGAZE A AEZIE BAste] MENE 24T 4B AT A5l e AZgael
o] g Al HoY.
[23H 3, BEAAITAARES A 434, A5l uet 213 Mol7k UehkA) ksteh. B4, B saccade
7] Ash $9004] saccade 717F S7FSHAO R, SRR Als) 49 A o 2 wiskE ek AR, AHIAS)
Ao gk A2 S-S Al A ARAS Az ago] tob o, &uAts Ag 5 Alo] YlEeh B1be] et A7t
o] £ A0 Uekith WA, 24 A kAo AMTAAEE SARHE 2BARTE HF S04 71 A4
THNLE e, SO A SIS 4B 49 4 Ul 2 A4 AR ebed olAe Y
AAARS Wobse] $uRE o) B $L ATHE e eg ojvlsit,
(2] MEdE S RS AE 3 o, 4349 ARE §7] SshE ATl A 9% S AdTge
Esto] 23] AXSHAL BT T, ARE W] Aol Y] A4 S Ath ezt ofhAtelo] WL so] 4T
HQl 54 & % QA A% & Bevk ook E, olefet AMLAS iyl AkelA) K<shs Ak Aol HetA
5402 WshE A7) Ao] Fasitt,
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