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oIX|Ttet, M29#H M2=

A 2

AsHog ANz Fro A Ao et A7 ATt ARA T Aol AFE S} fFA
S upa o7 o] FojRtkal 73 thNewell, Shaw, & Simon, 1958). ©] #o] w2 AlZ4e 5
ol e ARe AGHAHS AA FEstE] Z19AA N AdEH, 1 & A4S vg WEe

P45ty 27HE HAAE Falsh=r] FEFthAnderson & Bower, 1973; Kladzky, 1975; Marr,
1982). T3 AZA A7F gl FAA GEe §2F A|2EY] vheE Ak & 93 PIAIA|
T &2 A 2R AL AAE A7E g HAAH Sl ol FEFe FA ¥ A= ot
S $ITHWel, Sebanz, & Knoblich, 2012).

A QX T F AlzHlel] B3 HZo AFES Ak A BN A Al 2H
3 2 Al2Hle] BAE viebEth AskE QA #H A E AGH FAbo] S8 A E8F
£ dHsA AEH FFAelL A FAE DAL Ukl FAIITHGomile & Calve,
2008). ©] FHToNAM Az TE JAAFAH S A5t %%@ o g WAskE Fo] ol
TS &F WHY Ad oo ou|EA 1A FFHela T Al 3 = T893
(Knoblich, 2008). AIgke <1Ao] A NA A3} Fate] AEAS Hd =
£ ol AWs] 9% H JHA oS Altstdoen, O F FFHE38 o] E(common coding
theory)}& A7 2] 359 FE3E Tl BAHETHE o] &0|tHPrinz, 1997). ¥&H53} ©]
ol W2, 7hoF HEAA) ERRle $AYS HEsE A9 HEAE BRIY 22U tig A

Al

A WA Aok o W BAATE GAT AATEL &5 Aol FAL FA37]
) B SAEAT TS A Be) A% A2E3) B ALGS 1§ B
slete] FEC| 710e TSI low, I A% AR Aol YW FEe ¥5
3 18E BT 2lE L5 AA oA B4 ke Aol

FEeH5s}t o]&2 dsol AL wiol B3I AT Rizzolatti & Craighere, 2004), &2 #2374
T2 Aol A7 A I3 A (Gallese, Fadiga, Fogassi & Rizzolatti, 1996; Gallese & Metzinger,
2003), 2] A A FHo] Bodte A7 B3 A(Henrik Ehrsson, Geyer &
Naito, 2003) 5= &of TAACE AT HQoH, o]F A2 Z:(internal model)oll A o] Fo1#]
© AlEdolAE AT AT Sl AAH 52 A2Ee] Q5 FEAATE B AAE
S5 2Atk(Blakemore & Decety, 2001; Grush, 2004; Jeannerod, 2001; Wilson & Knoblich, 2005;
Wolpert, Doya, & Kawato, 2003). ©] <750 wt=2d #AZd 2o o JAH ALF4L 1
2kl gk AlEg ol &85, BlRlY SR A tigk oS FeAde Rt QEE
E"*‘O] drpt FgsiA FAEo] A=A wet SEkxith F, JEE 2do] HuwsirH 4

2 o At Flolth d& S99 TE "Wx]7] A& (Knoblich & Flach, 2001), <24 4
(Knobllch Seigerschmidt, Flach, & Prinz, 2002)914 EFR1C] S2US B A B} Axle] &3S

W)

|t
o
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B3 Uik 744 o 52 A4S BAth oldd Axe QlEd 2dd 22 UjdEs B3
A3 F2ko] F59 l‘i—'% %L%Q T 9}7ﬂ 5":% T AR ol A 1 Utk

ode] A= Y= Mol A w99 vAl= S Ast
Row, T2 54 Zoko HHAE0] 33&1}%‘01] Hg) o U A4 ad 58S Bt
AYH FAE AL AtHAbernethy & Zawi, 2007; Agoliti, Cesari, Romani & Urgesi, 2008; Casile
& Giese, 2006; Hecht, Vogt & Pronz, 2001; Repp & Knoblich, 2007, 2009). A2t 7]&o] 248 w3
of P o] AFSolME sdAt HF e AA FAd RS E&sto] 1 AHE o
S0 A A Bastal itk & S0 sdd vedd Ades A 34 Wike
o Ag3sHAl dlS3tal(Abemethy & Zawi, 2007), sAE T Ao AHFE AF A45E 9 AS
SHA] o Z<cHAglioti, Cesari, Romani, & Urgesi, 2008)= 7|tk
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B A5E EEEHE AL SEATO] £ A% Y TG AMD U oief o
AR FEREH RS AN AAE WolEY £ YA, $UAT} HlFE ES
529 A% 5ol 09 JI FAW A Aol 3) F5H AY F= drks oA of
e 7 O A £F SUde A7 $d4e SUs, e A BEL B
| 2] 8 EEGUAR T BE AAGELL M2 BAHA WA 7T 2 %x}%

AR A 48 U & glohs Aolth o]yt EAldl tl-8-3ked Cross, Kraemer, Hamilton,
Kelly, & Grafton(2009)2 A7 @AY &5 sHA F oF Zlo] e 29 Az dAd &
Hol o B YT nAEA golry] 3 AFE Stk o] ATl wEH ERle F
2wk 5 Uehve &5 3 HYHY 245 sS4l gk T o Fo] w}
gt OEA Jeis o, o] o]l s A FUTE & #F gFS s Al £
—V“Q a1 #AJle] THE 4L #Fee A9 FEE H F99 A e oY
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Aol Fag s 471 fste 10d oo AEe 7R sty 78] wl Rl YrlE
528 gAE vt Q. 7850 (30Hz, 1920%1080)S A}% lod 29 stk F99 9 Matlab
Image Processing Toolbox'(Mathworks, 2015)& AH&3te] BHEATE ATUdAES] F2A 7S

HHS- 271 9J8le] 1591%] = ER(NTI00X4B-A58, Samsung Electronics) S AH&3kitt. A1zt A=
o] A F Rk Hlo]E 9] A7 Psychtoolbox-3(Brainard, 1997)$} Matlab R2015a(Mathworks, 2015)
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oIX|Ttet, M29#H M2=

180% 3] A= AlA7A, 37IHZE FA 7)) A7 180% 3| Hek= AR 3605 3|78}
= NAEAR, 47HE SRS A7 3605 3 HEHs ARRE 5405 ISR AR, 5T
HrFRE) e AR} 5405 B A APRE FAAAAAE FESATHID 1). ol A
2 40709 G 247t 570 AL TR 9, 1~2 FRF 9, 1-3 7 9 14 73 9

1~5 7 Gz vro] & 200708 FHoz AFe] HAU, o] FHES AT F
oS A e 9 A= AHEH .

AR S 4

ALPAAEL TUH AAHE w9 9Jr]e Ezto] BB gao wy 7 AAE o
1 TEE ©

sol, B4 9, A, F RS T S 5L WSS S,
o

UeE S + NWRJMTﬂ
]:I

1 Ma
oo
2. Muj
3. EENZ

dg 35,
o e MY

2R AR Aol 2A(17~5
of 42 EAATAE HETo] )T ol F Lohur] fsjal 1
24 old BAEAS ANA BARAL 913] PSS 220 TR 1P ALSA R, 5
S
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pNI=1
o =

AEurgol tisk 3(&ARl, FhsEAy, 2RA x 50177 273 373 4747 577 WHES
& N3BT8 An 184 1ol SE5EA] Sol(x(9) = 378, p < .001)

O A3(multivariate test)S AABHATE G340l 2 tig FaAE SAHCE Fofv|st
RI(H2.28, 54.6) = 353, p < .001), BHo] A wHAY H5AE aHE AU
(F4.55, 54.6) = 309, p = .019). FFdo] = 7§ SAF & AFES <I9 3> 2
o 7t 24 Jd 2 AYE Abolg ANE An 373 94 22, 24) = 339, p = .05)%

fz

IAZ A3 370 9 2HoMe £EAM = 711, D = 7.51)9 FHEEAHM = 558, D
= 104)9] AFENA SAHSE {F3 AolE RISt p<05), 477 B A= &

H2(M = 87.2, D = 3.63)9} F+<HEAM = 73.9, SD = 7.61), @A} ZHAHM = 739, D
= 945) EFA BARCE o3 ztolE ERISIATHp < .05).

ogurgel i Y%A, FAGAA, ZRA) x ST 274, 374, 47, 57K WES
4 olURANEA S ANSYTE B A3k TYY 7Hgo] 254 oK) = 647, p < .00)

Percentage of correct answers
100%
90%
80%
70%

60%

50% e eXpert

=& -intermediate expert
40%

I / beginner
30%

20%

Correct percentage

10%

0%
1 2 3
Video length

IS

(O 3) sHYn JY Zolol| e HEHE A0
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oIX|Ttet, M29#H M2=

Percentage of incorrect answers

—tr=cXpert
=@ sintermediate expert

beginner

ThH e A S(multivariate test)} S 2 ABFITE G0 2 Hig Fad= BAZ 082 fou|s)

= FAHCR R ulstATHRZ, 24)
= 5301, p = .012). 28 AE ZASFATHH342, 394) =
18.70, p = .049). 942 SEAol| ME oHES I9 49 Aok 74 218 Ao
1 ARE ZolE A E A3} 277HA2, 24) = 4.06, p = .030), 37-7HF2, 24) = 4.67, p = .019)
I} 477HH2,24) = 6.87, p = .004) A SAA Folido] EASHATE Tukey AHAS A3 293
NME &EZHM = 153, D = 102)¢} ZHAHM = 353, SD = 21.7)3+ A1 x}o]7t EA)54
(p = .033), 37INAE EAHM = 158, D = 3.95)9} ZHAHM = 23.9, SD = 5.74) Ato]o|
A (p = .040) 283, FXEAAM = 156, D = 899)9} ZHAL AlelollA] (p = .033) 47 &
AR E Fouk 205 FRlstith 47t % H2HM = 806, SD = 3.25)% ZHAHM
= 16.67, SD = 7.18) AloJollA (p = 011) T28]3, FHEHEAM = 7.78, D = 6.18)9} 1WA} A}
ol A (p = .009) 27 FAZCE FoH|TE Afo]E T

o ‘;‘%
i)
2
BN
o

o H
N
A1)
o
o
O

| =74

o AAg EIE EASA UATHA2,
£ owEe 19 59 2o



AL S / F& sEgol e SAZE

i
or

2| Xj0|: W2Y o C|8 SA2 Moz

efe cxpert
=& -intermediate expert

beginner

~
~
20% ~
~ <
10%
0% g

1 2 3 4
Video length

Uncertain percentage
2

2 =k 2
F sUAol e 37 $A4), Jeln e 4Y 24 rlvie] 2RAE toE #ER F4
Az ARYL BRAT AT A% SAAE 37 SAA] M) AT A2 AR 24
oA B e AT WSS HYlowW, ZRAE A 37 SuAe] WS ARE Az An
AN B ¥ OF Wge nyth ofd AY AN ke £F AN BIE FA

215} thHAbernethy & Zawi, 2007; Agoliti, Cesari, Romani & Urgesi, 2008; Casile & Giese, 2006;
Hecht, Vogt & Pronz, 2001; Repp & Knoblich, 2007, 2009).

SN A7 5o WAE TOF old AFEAA ¥ o5 SUNe A% SEY PR
AT AEol HusYon, oleld Avk: FERES O£ A RO MoE
U Atk T Be &5 SUAS ASSH YOI A% SAH 9N SO BLE
glomz, B Fael AsdZe] ofd Sd4e] § FaF JFL vAEA Bl A
% 5 otk olgd BAYE AZe) S8l £ AToAE FE R BE AYL AR
% gl A7o] Felsiglon, ofF Fdl FE® A4 SAHL 2F A9 &5 SU4 1
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oIX|Ttet, M29#H M2=

B AolE AFE F ATk B Al FAF sdAet F sEAE BT 10d o)de] AE
A i FEE w2 AETFEol] Wi, B AFelAe olEY #F AR =& A4 &4
s Tdsttha 7HA sk ChStarkes & Allard, 1993). Thk T eke] AbolE AR Hfsta e
a8 AA A T ¢ e wewdd AoldM fiE AeE A4 5 3 =
7 AQ e 3F B == AL 5849 Aot FAT Tede WAl e flo,
Seztel T3 S8 Aol oFE] Apol7F A eikthe H(<Td 4>) F A 2
BEaAs oA AR B HEe Eilds MH(<1d 5>) 5& 1Ee o tAFeE &
At FE A7 SE4S 25 okl AdEnh & A7) AdelA vehd 25t 2ol F
T FE AL £94E T e BrelE F w840 & AF AR frofst

A e A S eIt < 3>9 24 33 4). b & SdA fHoe] ¢35

2 5ee grizte] BeAY B ozt R84t AU o dAle) FA SHe

Aol2 @rigkol et Aow 4T £ gl Tl 2al &5 Sd4o] BE T o

A& =ol=t 7193t oS Ho]FoHCatmur, Walsh & Heyes, 2007; Aglioti et al., 2008).

@ Av= 25 do we Awsd AHY RIS BEY ABHo M A3 |

7} Wkg-o] o] FolXti = FE H 53} o] o =S A A3 Zlo|H(Calvo-Merino, Glaser,

Grezes, Passingham & Haggard, 2005; Calvo-Merino, Grezes, Glaser, Passingham, & Haggard, 2006; Cross,

Hamilton & Grafton, 2006; Rizzolatti, & Craighero, 2004), £3] &% <dAld] SWE £ J&= A7
ddol mA & e dFe FABIATAL sk HolA on|7t Stk

ot whgol Wik BA AiolMe 5 sddd A4 SHAo] BF W 2RA o]

4

N

2

Szl 20 AR Fobol vls) folsiAl B2 2F WS UEMUtH<I® 4>9 24 2,
3 12 4). ¥hA AR}t 3 s Joo o WS Aszte] BAHOE folg Aol
7F th & 2F ¥holA EsdgY Aol FAHSE {3 AAE THAA FRSe
U A7t e B5E BAHCE foa w2 LRSS olEouidlth oldd Ade
5 sdAAE WNE =2 AL sdio] LEES WEeH sHA e mA L 7]
fro g A 5 ok B3] 27 2004 2EA Ao o@ESM = 353%, D = 217) &
M = 153%)9F Z3F SEAHM = 19.2)00 B3l 433 =4 Uehsdth 598 2doA =

1

A Aok & R2RF whgo] 375%0 HFEE, ols s HAH60.9%)9F Tt v AH58.3%)
of sl Fds] @ HlEelth ol A= 2RAY] Ag B ZAVL He AR 75
S el A FEA 9 tAl AeS Bgs o go] Fskda, 1 éﬂr ot wkgo] F7}
i3 dzi 811*—1% T Atk ol A Aol Aéﬂ Ao wes

w3 ofr] Q= ARE AEdr & A7 oF wed Z REZE

A Hofzl éﬂr FTATE o RE ¢ AgATY éﬂr AitE = 2R, FTE e
2 3 Aglioti 5(2008)2] ATFoNME &5 sHA o]l A A kel nls)
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| @%ﬂﬂ Arkar %oka‘t} Gk M%LQ} B AT éﬂrﬂ HPﬂﬂl UeRd A<l
o] B4 wEoE NE F Atk T WMEA ddsks Aol FHATFE o5 A
Zaolgte GA7E FolAH wWEA AAse M-S 488k Ao® HItHAglioti
et al, 2008). ¥HH o] A9 wE ARS T3 A He o]50] A9 §lu, L3H o g4

=2

& AR SHE F 43%??} TS Uee AL H F83M o717 —“}2 e 4 Sl
(Giese & Poggio, 2003; Gray, Neisser, Shapiro, & Kouns, 1991; Johansson, 1973) TS sdd 785
S Austay FYste 2 ° & #a B 4¥e 7ML lerw BEd A Ve

Foll A Aeks

=

= R JS 7hsAde] =1, wEkAd dde Wyl 93 ARt —I——Lf{} 33
fHsl= AL u$ FelFQ Agolzly A4 4 ItHCross & Ticini, 2012; Cross, Kirsche,
Ticini & Schiitz-Bosbach, 2011).

oPgel 8 EUE ¥ W £F SUNH A4 GRS BIR A AslE 3R
A2 e PHoE Jlesn gt A0R Helzth AA%UY $EEUNel SurE HS
A7k ANT AT e ASuT § A o) ARE o 4 BHL T 5 Uee ¢
F Qslom, odF Aole FHr} FAPSEE U P Uekdth BH AREAYe] ¥EF
A% eggol FolAtE, A44ANS HASAL Ut T ABIAE BAHOE Fol5h
Se oElee wglon, 2uzGe] ) EACR folsiAt ghor} ¥ fuA WY
HHSS HAT + YT F FRE AWt FA/]) WA RS FESH A A
2 Bo) oF WS HY HES BFE A A8 AP ¥ 4 Atk A% S
whg Tel 4ol Holshs Zos AAwEY, A% $d4S AT ks Ze ofd Fof
A ARE FASI B oA BEIAE XA ARSI Zea|zo] Befshs Ao
2 #3480 @W €5 $U40) B ABUCIAS JHHOE HZ JFsE AL obd Ao
U, F AzEle] $ER EAGN ARE A%E ARty £9¢ 3] el $8d 4nl
FHF AHEA 3, 4 I WL FolH sjof3}

Ao 29
,E_
=

BH
HAel g ARE AFHFAT 589 T FEAA 9 2
o wE Al 2o A ddd 5+ JAth & 7Y 5o
B7Fs9ol dEts AS vehd Aot & A=
of e AdAd s AolE Agety SR AT F& '?%ZP%EI Xll.‘%%
sEo] BEskFol oAt AR E= Zo] ofyH, 2E=dd & AP
& TR0 Bf o me ARES BHAFE A

i
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oIX|Ttet, M29#H M2=

A7 e Y P33 202 AT 5 Aok LeHde o] AES B3 IE
< Hol i AolE 7T HL T8 BHolth F&EATM e AL SUHY &5 &
do] 78 B Tt FAle AdReA oAEA FES HAEA AFHEE A7 FE
oF & Aolt}, B3] B AFAE 3 alternative choice BH-S AMR3IY] wjiol, ATEA o]&
< A8 BHE A&shetl olgRo] Stk ol B 913 S et 288t
E A= ety Agd E£3 EEG Tt IMRIZ 0|48 A9 53 A 849 &5
Aol 7 dAE AEAT Y Aold HA= FEFE HFE Tt Ak vk AR =
7} gRE ddHEs Bl ARt wEt SAEE AR & T mE oS Ad Y=
o] WAE ABAYHcE AHEOH &5 sddd AL sddY dTAAE Bo AE3
TBE & e Aotk

FuER
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(Abstract)

Differences in Ability to Predict the Success of
Motor Action According to Dance Expertise
- Focusing on Pirouette En Dehors

Han, Siwan" Ryu, Je-Kwang" Yi, Woojong" Yang, Jonghyun?

YSeoul National University ZIncheoun National University

Dancers’ motions are perceived by observers through visual processes with visual information forming the basis
for the observers' appreciation and evaluation of the dancers’ motions. There have been many discussions as to
whether or not observers’ personal athletic capabilities form an essential basis for accurate assessment of the
motions of others but, so far, no valid conclusions have been reached. The purpose of this study is to investigate
how the ability to predict motions of others varies depending on the athletic expertise of the observers.
Participants of this research were ballet dancers of varying athletic expertise. Twenty seven participants were
divided into three groups with nine in each: beginners, intermediate experts and experts. The participants
watched the same dance video and then evaluated whether the motion would be successful or not. The
movement related visual information required to evaluate the success of the motion was systematically adjusted
by controlling the length of the video. Using the temporal occlusion method, this study measured the response
accuracy of the participants by category of expertise. Under the circumstance with insufficient visual information
to utilize, the experts showed higher rates of correct response than the intermediate experts and the beginners.
The beginners showed higher rates of wrong response than the experts and the intermediate experts. These
results showed that the ability to predict success or failure of a dance motion varied depending on motion
expertise of the observers, although they had similar level of expertise in perception. Participants considered to
have high athletic expertise showed high prediction ability on the result of the motion. In addition, high
expertise in perception reduced the likelihood that participants would make hasty responses under the
circumstance with insufficient information and helped to reduce wrong response rate. In conclusion, this study
showed that motor expertise and perceptual expertise contribute to prediction accuracy of observed motions.

Key words : Perceptual judgement, Ballet dancer, Motor expertise, Temporal occlusion methods, Psychophysics, Motor resonance
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