g=elets]a) s A9
The Korean Journal of Experimental Psychology
2008, Vol. 20, No. 2, 95-107

0% FE AA A

s /\17—} A7t FEo FE S A8 BA:

HaZgolst Aol YA AAE 93 e’

A 2 A Wog 7 %] S
Fotheta A2 g
2 AP guEe] A2 239 FeaA AN el g8 P $AYS Arundg o
o o8 el PREe] L v $YE vasE P F A EE A Al A
= 1

H =
HIb Aol A s S getast weAE A6

ARET) $AF Acw UEsken, Az Aue 32t Argre] wmolAE A7 Aus} 3

7+ ARET $AI5 Aoz Jehdt) o) AlxEle T
I AR FAH R mEE ook $& AALSHE AFfolX
g A ] At depivie dPddTdd 71zs] & o, A5 v 7
o] Bt} 4AoR yejEolol & A AV 4 Sltt Ee o] ﬁa-ﬂ'E‘ 2
vl Azt FR7E SAEtE 7H S AASA R, Y aE Y

£ 13d u), A7 Fre} F7F FH EYF
ok A|zglde] A1ZE o] wix] 2 wjdo] Feske AARe)

=)
N
&
)

o
o,
2o
ol
\I
Y
N
f
'S
o
2
b

FHo| @ HAZe0l, Moi, oS FE, FE ¢ MY, ALy Ty

%5: A Q9 E7A A=Yt
, 305-764) Al FAF FE 22084

¢
Ho

N

ofj

ol

=

)

Bl 2
o>

)

i)
_L =

T wAAA} - W
E-mail : ykmin@cnu.ac.kr

- 95 -



B2l 22771
AlFeE A ut2 gagge ](dlsplay)@r o]
(controh)o|t}. T =¥ "X 7+ 94

So dal Qdzko]l AAY 4 YES EolFE
FAlel AlzHleq ABHE ZRE FHe

2 AT & Y22 FAAAL frlelnl, A
oz k] Azl ABE HRE A
n A P9AS Hean LAge oo
THWickens, Gordon, & Liu, 1998). ©]#{3} <17t
3 A AERE B ARBAIN
FHE Al AgdARE S B
A2 s Aop) 27, B 1393
Aol o] 27744 ket dlgoA AuE
91 THDinadis & Vicente, 1999). &} 7]A
Nzglo] Ao g ek EA
P53 e AL oleld Al2ElD <lgkol
E483] YA olzdo] Aejslot & Fus
o] H7°‘ o V‘ﬂr tEo] EateliAla 9l
oloh e BPAl A1k A F9 a
1:}—(}:?‘51— HEO Z3A S & 9t} =
oyl Bugel A% 29 P 4
o shet Aok & st kAo
9]
A
wr

Hsly] wiol oS B A & 3}—3—-%
] o17ke

o]

KR

ox 2 ¥ Ay Ho o 2

o]THGiard & Peronnet, 1999). FHE0]
Hatesid AL W, ARES 2o} e
FP& Holz ], o] W nHH= Zo] HI=

AH 1% Fd(population  stereotype)©| T} o]+
2o Agse] Uasdeld A3 s
Ao1719] ¥k AE 7| AEsleE 23]

AN o3t Chan & Chan, 2005). FZ ¢l

O

rh

2} A0 BEAge] B AT Al
g8 Zem, AW NI

_g_ =R
(stimulus-response  compatibility, ©]3} SRC)°] L
];HEL‘?QO] o;ﬂﬂ_ 3+ /‘ C)DJ\];}.
SRCE A8 "R Il A=} wh-g-te]
DA 7 FEAoy AAAEx Rk wro}
{40l Adzelg v o e F42 B
2 9| dtk(Proctor & Vu, 2006). dE =
t=dAlE 7R e R v JHe MuE 7t
A5 glom, 7hExAl st Zhzh 5 7HQl A
= =] vk W ol ByE 24
st 29217 o] dejel sL kA 2x29
FE= Ho] i, Z4zte] el Ao
AR A2 2 FedstA Aok webd By
= AAY w9 95 2Ea] feiM o
& Alo] 29AE Bl SR TAY 24
A %<& Zlo|tHChapanis
1959). o]} 22 SRC AFAQ] ATE Fites
SF Seeger(1953)l] 2]iA A|FEHAT o] 5]
ARG Il Al 7 FRE AE sda
e S FallA A il =8lo] 59
A =W wkg dS o]&ato] 2o £
o #H7t AAet=E 2dst= el 1
Aax, zZtztel A= a3yt whg sido] AL
& Aol "ESAIZbo] 7P whEkom, © Fa
S AR eyt o 9, A=
ME FAFHA] 2 23] A
&l A= frakgh 279 AaolA et vt
9] o]5d/do] utE SRC FFjolth

0o X r.L
[~ dlo n:N

N

& Lindenbaum,

to

=

—lo

Al 7

Y
o~

o
Hkg-o

gy

= &

- 96 -



Z2Y S /TS HE HAl &0iM S2t Az, &2t gH2e

KH oA

L Al B CIAZa0[2 REA| A 2fgt 8ol

o]ggt SRC FIEL o AFENA A&
Aoz FHEo g=d, 53] HAHA FB
£ AFog AMEE AFENME FEEI

H2AQ Ausk ANHE 1A

&2
5
g
@)
g
B
[\)
S
S
NG
ox!
K
2
=i
o,
e
N

1969; Wang, Proctor & Pick, 2003). ©]*]9 Az}
ASE A8 ATERY ohlg A7 A4S
2 Age ATEINE DAHE AT A
Al ATt Wang¥} Proctor(1996)% Al Z4AF=0]
AAE s Ax19h TLg W 5ok gl

A BINE FEEm do] WAL

K)
S
il
o
[
s
N
ftl
o4
N,
L
r ¢
4P
oX
A
oX!

il —
2% $7E9 £4 BE W FUE A3
1 9&1]:}- BE - - RS o ol

Hohe Aolnth webs PR < 3t vlu
2 53 4u e SA4E A3 ol
& 7t el AFE0] A2do) ohd Fu
Aol olulg s dlo} ¢ Basl sk
@, A7 PuE BE 2R )
& o Qgke] A\7ta ue) g Zol]
A3 A AFEE o] FTHBronkhorst, Veltman, &
van Breda, 1996; Nanthavanij & Yenradee, 1999).
g 59, AZAS3 BAG AXEE 37t
NEe A7 And d A% Zax
1tH(Vroomen & de Gelder, 2000). ©]]ol| Chan
I} Chan(2006)2] ATl X A7 g Eet g7t
BHE Bl AAG 2304 Al HE
Hhgo] A7h G Ho thgh vk HT} w2
AE HoAFa k. olyd dE A
7y A A (visual dominance)o]g} 3dFch. ZELb
Welford(1980)2] A5 A EMH, A7t g H}
7 RS NEA s AN AN A
ZF A=t g ¥hg(160ms)°] AlZE A5 o
g WFS(190ms) He} T WHEORA A7} AJE
7H g AledE A dvtee 23E B
31 UTHChan & Chan, 2005; Heron, Whitaker,
& McGraw, 2004; Lee & Chan, 2007, 2008). U}
2 E I B e R B R e e
ol F AHHE ek dA T BE Y
o mg F7H A77F ZashH, fedA
oln] Aw3gk A& SRC A AR Azt
A5 A7 ATl des] Ald R AA
T Z4o] oid, 7 A= ny £42 1t

Felwg ol A7t Areh 7t Are) ¥a

%

rr

0082 o 8N e

SeRgRel, ¥ A7e] BAe

1
A7 ould &4 e A e PRE

- 97 -



2k 3k o]E fE 7 el Age] 7

BdAete the FFe FEVL sk e T
A7F AAEE 2404 B4 FEd thk ¢
AE AMEaz F9HE0, 49 28 =
F7F He AEe ouet vE R on|rt
U3 mE BAAE 2doA 54 gro|

=
A S Beldtauxt =T

g Nz vasel de gud gg 7 4n

o Bk BA e AFe] St EE 7 )
9 Wz 27 AAE FReagon, &4 A
Sol g v FEEzt gud W@ W,
Az Huol e wre, B7 Auel hig

SR AR eSS 6

E7e A= A3 A5 178994 CRT 2Y
HE Algslgen, 1024x7689)
E-Prime T2 102 FAT o] 3o )AL
At AAEHE RE AT G|l om,
3| MRGB 128 gray scale) HFRO] AAH AT
Ad HEL J=EES Adson, B
Yy 33t 6oeme] A2lE FASAS AT
oA AHEH FF AlZE A2 W] e A
0.2°x02°0] dE& /€ vWiEY 2 ER
Al EE U HY =2, 2, 3, 4 T St
A=At g A7t 252 Com-Recoder 3
2aHE B3l oz digte] JsiA H3H
11, Goldwave Digital Audio Editor® WHF ¥
22Khz9] (1), ©]@2), H3), A4 5ol FH=E

71

=

=

& Fol AXNERR. "I =E
BEQ] o 9x]& “z7s} X7 1 0B
S A “>vsk g Ao} Aol

[e) =]
= &9

A1, 2,3, 49 A SkSiTh

Ag 12 A= g 23 GaEiA F
oMl AAR g ek A FAl Al
A e A= F7F F AR 6] HAle F
b A1z AFe] AAlEE ZA AFHAD,
2t A7E Aol AAEE Al BE+A),
1243 A2 AFo] AAEE A AA+3)
o} 7k Al A, B, €9 ukg- etz 2709
z3oz PAFJHIY 1). & S0, 18
1M A AZ+AhE B E] Whgate

s 2AgME 227t AAE YA 7))
2o F|HEo «ro et
4715 FEH FHH, AR whetes
e ZAAE AAE LA} «2rolng )
HEol «x7o FFels 7S r=u Hdh

N

¢

of

S~

- 98 -



UM S/ T BE HA| 4Z0N B2 A2, 87 B0

g 1.

gl 19 M=%

A A, B, C= ZHzF 1241808 FAEQe

o, 7} ZAlE 2709 wke e 2dEE 3

o] A=A "ok Al e vhg 3
i

HE AmEE, F7H ot 4
7ol Aol 9A|7} PZoAHE eBZO R |,
2,3, 4% FAEoR F WA Ao zpFo] A

]Qtﬂ 101] EHD]"(')'}-—,:- 7]5]_55)4 “Znoﬂ EH%__(_)_}_
£ IS e A, i ) 0
O

Aol fix| ek RAgle] SRl A=
IZH w4 dHE 7€ rEU HH,
Rzt ek uhee Azt zpZoz AAHE=

SAel HAl dgEE 712 v g,
el HAE A YuiA el FAE

34 A, 2 A= BErE EAll AAE
v A 2AN FAAFS A YA A=
& BAASY AE dAHA de PH
55 27 "o E3 BYx] FEE 7ol A
2 Adxe= 249 A7 Bdxsle 249
Aldfo]l FLol=E P8t 74 IAER 48
Alge] HEZ 9tk oF B0, a8 29
A A AlgeA] F R g E 5
© A F A Ao A5l AAHA

omg 9o FFets 7|1E, AR WS
=5 ohe 2HCMe AL svolEE

Ake] #3d dldshs 718, aeln
o REEES she A e adE <Y

AR

B oA A(SZH+AIZ), 2HA| B(

“1’701]

et

Hzxp A3 s 4 649 FAe b
wA] 3749 A Lo7 S et 6719 A
ok 370 FA ellie A EAR F
Jatgich. g s A 2 BAl HE
A HheE S RS FES AFAIFS Al
Fagon, AF5AE Tl =S B
Aol AeslA HreslE ?‘f}%lﬁ‘r. Zh A
W2 2= o] AAEW A8 ke 7
AL A= 7] e wﬂ?‘a HS Fejol o
2t A w2 geteiA dhgsjor s, W
S olF THHHO] 1,000ms FF AAIE L
WA e A= shdol AAjEnh AE 2iAt

A2 “0l”
|

T 2. A 19 HRof: M 7Hel A=(S2 A
2t AlZt A=) 0l SAloll MA=E 2t

]

- 99 -



oAlAl 7 BAek TA| Atelol] 18<] F= AR
o] FoAW, A& 67he FAE BF B
i 28 gote] s AR Fel e 30
o] FAE FYFEE AABATHE 2).

2E A A 2l
veht A %f\l ; AT ¢4 6
Wl FAl A A A
+)E FEete] Zzhe] RkgFAo] wE At
ol& AW KE7| e th-SEE ¢ FF(paired
t test) s AAIBIATHIH 3). 1 A7, ZA A
F+ADelM = Al HHEo] gk
(64247ms)ET} F7F AH| w3t
495.05ms)0] T HWE  Zom  UEHT
t=—17.22,p < .001. IA| BEF+H)AAME &
b A Eel gk REEAIZH478.70ms)0] Azt 7
Hol thelh WhS-AI7HG694.40ms) R} W2 A O
2 UEldt, ¢t =—8.94,p < .001. F=3+ A
Col M= Azt G Hol tigh ¥H-3-A|ZH541.43ms)
o] Az} HHo| g WA 7H671.83ms)E T}
w2 o2 YeRgTl, ¢+ =—10.66,p < .001.

w2 3709 FA M= BEEFA e e
2ol & A E7| S WS4 WEENe
AASFATHIH 4). 1 A7, §RgF e mE
HES-AIZES] Apol7} frolgh Zo® UElwT,
Fly.15) = 57.88, MSe = 2,019.50,p < .001.
AFAoZ AuEH, Pt FH gt vhe-
AZH473.17ms)0] THE A HO| et HhE
Hop wmE Zlew Ushgow, Al A Ho|
et whEA1ZH625.58me) T A7 A Hell gk

HFS A 7K682.17ms)e] Aol §oldlA] we

HRg AR

Hrg AR

Az

750

700 67183
64247
650
@
£ 600
= 54143
% 550 49505
b 50 i 4787
=
450

350 —
BM>E BeAlA B+8>3 F+EH AEA AHEH

A

a 3. F 79l R=o0| E/\|01| dlAl=l= 670 2t
of Aup(of: 'Z+AS'2 SUm AlZIX=F0| A
=2

A=, STFYEO| BISSteR g2 ofolgch

750
700 T
682.17
o 650 K/t
£ 25.68
= 600 /
N
< 550
o o
= 500
+/473.17
150 1
400

S+A+H->3  F+A+EH-2A]

g

at
SN+E->3

a2 4. M 7hel K30l SAll MAl=ls 374 1}
Hle| 2o
2tx}=0| HAIE/,
olo|sich)

BHA+EFT'E 32 AL, F

SHEEo HI3stEE &2

Ao 2 Yetyth ¢ 24 A=) ofd 270
o] HhAlFo] AR dx] B BUX|5E=A]
of w2 WAt Aols HWE A, &
Ao Z eyttt

b A Bl gk Fr8o] Al
FAIEE Ao ® A

o,

v

rl

i rfo

ET
o

oft

:

ZF = A7 AERETE
g 4 glou}, FHoRE %7& FEEIE
T Fof k3o
fral Aol 979}
b4 srce] st N

=

- 100 -



429 5/t HE AN ¢

o1 oL

%WW gay A|7_|Py XM7F XHHo]

o B HIAZ20[2 MR BAE 25 Bl

ENE AFeAel AR = A7 A
7t ZFe] Al ANEE A coA
Hofl thk WHEAIZEED AJZE A Ho
0@ WAzl o We At ekt Az
FA 7= AXshe AoR = 4 glon,
Al WA AFe] BE AAE Aol A2
ZHo| et v A7k} AlZF A Ko tigk Hh
SAIZEe] o]l frelaka] ke At v
sk ol A7t Pue B gl B YR
7F A7 A tig AelE ddge s A7
AH gt wreo] »#HR Ao FPAE S
otk whebd] 4 2k kA Aol Hest

Mo

NN
)

T

O:

T

¢

/\E] ‘31:41 ZTL—:‘ %ZJ:: k) -1 o
2~
Skl E

o gt %ﬂzﬂl SRC] EFO1A], T2 A HO]
FAlSt] vepd ZRIA S AT E
A} 6‘]—231:} w3k Al 23 Az AR Az
o glojA THA AR FHHEIES AuE
oz Az AR THdE ARG & e

& gelstas sk

A

ST X2 7 AR FHAZT FFy
= A= WA ddEe A=t
nA GX Al wet x|z BYX 7]
7 A AQdsd, A8 13 Fdssth
el Aol Bl AAIEE 6709 A
X207 BLA2AUR 747 24A]8),
48102 A dE Y, 28 5
A dR2AE AT =24 1 =2
7 AAE Ao YA7F e 2o,
Uz 2 F RE FAEE, Al
= Aol T WA 2-kAH
AlzZtab=e] AAlE Aol 91A7F e o
4

L ol 41 -

dnmoﬁm{m

o, F7F AR wgsls FAAdAE A ¥
A 2PAR AAE 2 Ao 99 e
FAE st 2o A}

- 101 -



BHRAlEIatE x| A

=YX =H

o A9l A=

UECEESEE DRESDIES SR
oA AT s AL A,
AAe 4 12 $Lsd

fn e

2% 2 £

BE A HEE] 96% 14 Ao
2 veht A9 13} FYsH wHeAIREE &
Atk WA Aol F A7E FAl AA
e o/le] FAlelA 22 vk Pejol] w
2 Aolg ARy SJEiA 22 WESH W
FaA 2 AAlEAth 1 AR, A AF+HAD
oA 3 v o] FaEAL A
gy BE fod Zlez Jehwt
F( 59 = 93.57, MSe = 4,099.69,p < .001,
F(1.59) = 79.95, MSe = 730.40,p < .001,

Fl1.99) = 21.48, MSe = 797.96,p < .001( L
H 7). A BE+A)MME 203 wkg de

o Fa7S EAE B} BT ol A

o= Uehste,
Fiy.99) = 174.65,MSe = 3,215.75,p < .001,
Fy.99) = 70.60, MSe = 790.36,p < .001,
Fy.09) = 43.32,MSe = 454.73,p < .001( 21
2 8), I CA+A M= ZAT} e )
o Favel A5A¢ a3t 2T o3 A
o= e,
F( 49) = 41.67,MSe = 3,633.31,p < .001,
Fy.99) = 46.93, MSe = 633.82,p < .001,
F(.99) = 4.81,MSe = 737.63,p < .05( L &
9.
olelg Ak shtel Husl wAW =
4ne Fbe 49 gudl U W
AN AT B2 AR Azt A%
Buel Hzt gue Aejneh $Asthe
< 4 HoFa 9o E3F A A9} B
TAE qHellq AvE ¢ giRel, o3t

_ll-}l' r{m
3 XL

o?: P

ox,

- 102 -



429 5/ HE FE A ¢

, O7T1 O

[0 27 A2t &7 MEO)

o B HIAZ20[2 MR BAE 25 Bl

650
615.62
600
%
E 550
w
% 537.93 BN E
=0 —— 2o
o~ e mesee- 4 as918
f _________ 1
436.08
400
ax soy
=2

650
63331

600
H
< 550
5 55479 P
f;!} 500 gy

40 _______,___--=-{ “778

42779
400
K 29
=4
ru ol A
T2 8. oAl B(3+3d)el 21t

650

600 60574
K
= 55737 —e A EA
T $ 51219 —— R
El }488.65

450

400

ox 2oy
=

a2 9. oM C(A+3) el Axnt

B A7t SAEly] wjEe 27 AR ugt
Hoo]| AlzF e 7z AR} HAste AR
o Azt 33k gRe] Azl g3 Fu
e 7557} ae A& 4 F stk 7
A CAlM= ¥k Pl gk folg Fav)
o BsAE JJr—t— HE7F 7t HEE

A7t
o A Al SAdS s a

shtel FuET A FHe A8 FE
ek e ATTE AL & F sk
ooz Al e Aol Sl A EE
379 BA A 2217 g Fejo] wE A}
ol AT EY] 98 2x39] WHEEH WFEA
AAgh A3, 223 g Fee Fan
o e B3 BF Fold Aoz ve
5 o ,
Fo.44) = 220.43,MSe = 2,317,32,p < .001
, Fly.44) = 151.65,MSe = 345.93,p < .001,
Fo.44) = 26.26, MSe = 284.24,p < .001( 1
d 10, Wg Fejol] wE AAzte] 2ol S A
HE @ﬂ, B HEo ek vk, Az R
of ek ¥k, Hzt Fro gt vk
BhEAIZte] wE Aoz JERsi
2 xR AWE 23, 3t
g HEgoME Al FRIE BF Uz
Z

tlo

Eoﬁiiﬂolo
r\rzmm

= lo
ol 2 o

,d
ox,
[3:7
rﬂ
of
oo
ox,
[3:7
o
ne
N
ol
rir
BN
Al N

o] 37

o} BhEAIZbo] WhE Zlo@ yEhdon, A7t
o gk vk Al FHIF BF I
e 2

1=
650 R
1 62808
600 =
1 5789
g 550 56291
s TS
; 500 505.86 ——gmon
3 450 it
e [ i 44018
39194
350
2 ENE
=

T2 10. M 7Hel RS0l SAloll MAI=E 2HA 2l

Y
i)

- 103 -



o A7t gue gg el v Al 3
wr} 2% dAele 240 Yolx e x4
A vl WAl we se

3, Al xc—}

ztel = frefslA] &2 Aoz YEyith ol
& Ade on] AT AF A E F3T
B Ee ek A7t

o fAlsk, AR = =
5ol T} AAF AT PRE A F
P& FAA7E O, AA B gle §

A Aue B SR ae AL ¢
+ 9

E%I-h:ol

O H

B A7e g guse BAd AAHe
oA 7 Aol $ANT AR el A
23l We £7E sn] el 53

3 e 237l B gue ol
Bl gle AR TR 42 golel
AN aFas Ard @ $AL o
Qetnat 7t se] WA PEES A

}

4 Anel WA »%
) faA B4 9e gue g9 g 4
w2k <o) LAY Al et 212t 9

——/\]7]:1,]- 935S
AT A oa'éﬁ Be, 3, 33 AR

o g M7t AlZ e H7ZE FEA og
AT A Aom Yyt g 4

B2 AEESwoop) FAQ] Az FEHZ o]
stH, 37 AR ek A7k A e A
7 FEEY 2-FAHQ AgE aske Ao

2 Agd 4 vt et Stwart, Walsho}
Frith2004)= 2Akeh 27ke] 91X 5 AHEe &
L 2EF HAA 2EF ZHE AWt
= e g =AE de A At A4
b AAE S e BAE Ay S
shke ZAer Btk olgfd dHe B
il

Of

o] Avtehe Aute s Anet @ £ 9l
AR AT AT e el
Mz 23w B e $go] Yehdthes

Azreky H3H A (modaility compatibility)2]  #H5
AN & o, Stware F(004)°] AR ZpA| <}
Fo Aol A2 =)
glon}) Hkgo] 7hzlekrto] M2 Tz
o Yepd A7z g 4 gtk
ZEA, 2005).
A, AlZb Ee gk Ak P AR
o e Aun AR Aoz vehin
o] Posner, Nissen¥} Klein(1976)0] A|A| 8 Al
Z+ SIS AR e AFoln, AR 19 A
N Aol BE AAE BA A A7 A He
e whgst B2 Ao B W olst
Solb 2l et Ae el AT F
o Folst 4@ WAl 944 Azl 7|9
g oz M F gk & A 204
Al 7Rl AFEC] AAEE FACM 2 A E
o] omA U4x z=Az BAR] z7lo]

Ho glomz P27 e JuES ¥
sl
S

e}
AAPFe 5

i

Q]

2> ot
ao ol

o
D)
ST

i~
T

- 104 -



429 5/t HE AN ¢

HOA B Al J2E gEe

o B HIAZ20[2 MR BAE 25 Bl

of AaAgel weh 9oz T Hus
SARE el BT o Fel A9
S A7 Aush g2t Huo} AN s
WA opz eht ddw B 4 9
ST Azt o] ol HgoE B
Faa] gan T AQe A7 GroA
WAE & glom, B Auel g $A4
Al A% B e Pud Bk
A7t Auol ta g 14S

gl _L_am @ﬂi a4

A A4S 34:?:;*174 %ﬁ& R
] A NYE wiAE 5 U]
FH g whgo] A7} éi
o wh2A Jehd A= A7

£ 85 o
M e
o
>N

o
(T
olo
[Ea B N

48 S e sk A48 4 it
oleld dike AF EE Az Ux

Zdole} AAFAE A oA oY
HE7E A7 BaE AN s WA
aEsfor & A& F7F HHO dX|Ao)A|RE,
| A taZgele]| AAEE AHHC
AAFFT AojBolN s3EE S

[e]

w3 FAl nEojok & AlXbkE Ao
o} 3 AFZF A B Hls] Azt FHIT O

[e]

.|_4

%
SAEA N gaZyols Adtd e
A7) wjiZo] ©ed] Azt FEe] LA 7
2% A FR] WA Ee wdRths ¥
Hrete] AAE o she Aol A
gojol & AlAMgT @y A<
HoA A ZHE HHEo| <7ty <lxd =
s 2dete 497t Bue A 18e o,
B Aol AAE B3 Az H7 e

gat =
Qzte] QA4 Helg melan e fEd

r\l N
o X

=

>,
>

=

A AdE Anee At AAA =
49 3% ATAAE A4 230 &
wel 74 Au PgEe BAE 5% 2

[}
P

SRS

ﬂ%‘.ﬂ

&7, AEA (2005). AF=-HHS FId AT

b g Als|nEteiT(SEUED Al

opstoifa), 16, 71-82.
Bronkhorst, A. W., Veltman, J. A., and van
Breda, L. (1996). Application of a

three-dimensional auditory display in a flight
task. Human Factors, 38, 23-33.
Chan, K. W. L, and Chan, A. H. S. (2005).
Spatial S-R  compatibility of visual and

auditory signals: Implications for human-

machine interface design.  Display, 20,
109-119.
Chan, K. W. L., and Chan, A. H. S. (2000).

Synchronous and asynchronous presentations
of auditory and visual signals: Implications
for control console design. Applied Ergonomics,
37(2), 131-140.

Chapanis, A., and Linderbaum, L. E. (1959). A
reaction time study of four control-display
linkages. Human Facors, 1, 1-7.

Dinadis, N., and Vicenta, K. J. (1999). Designing

functional visualizations for aircraft systems

status  displays.  International ~ Journal  of

Adivation Psychology, 9(3), 241-269.

Fitts, P. M., and Seeger, C. M. (1953). S-R

compatibility: ~ Spatial  characteristics  of

- 105 -



stimulus and response codes. Jowrnal of
Experimental Psychology, 46, 199-210.

Giard, M. H., and Peronnet, F. (1999). Auditory-
visual integration during multimodal object
recognition in humans: A behavioral and
electrophysiological study. Journal of Cognitive
Nenroscience, 11(5), 473-490.

Heron, J., Whitaker, D., and McGraw, P. V.
(2004). Sensory uncertainty governs the

of audio-visual interaction. Vision

Research, 44, 2875-2884.

extent

Iee, F. C. H., and Chan, A. H. S. (2007).
Attending visual and auditory  signals:
Ergonomics recommendations with

consideration of signal modality and spatial
stimulus-response(S-R) compatibility.

International Journal of Industrial Ergonomics,

37, 197-2006.

Iee, F. C. H., and Chan, A. H. S. (2008).
Ergonomics recommendations for
simultaneous and delayed presentation of

visual and auditory signals. Displays, 29(2),
124-131.
Nanthavanij, S., and Yenradee, P. (1999).
Predicting the optimum number, location,
and signal sound level of auditory warning
devices for  manufacturing  facilities.
International  Journal of Indusivial ~Ergonomics,
24, 569 - 578.
Posner, M. L, Nissen, M. J., and Klein, R. M.
(1976). Visual dominance: An information-
account of its

processing origins  and

significance.  Psychological ~ Review, — 83(2),

157-171.

Proctor, R. W., and Vu, K -P. L (20006).
Stimulus-vesponse  compatibility  principles:  Data,
theory, and application. NY: CRC press.

Simon, J. R. (1969). Reaction toward the source of
stimulation. Journal of Experimental Psychology,
81(1), 174-176.

Stewart, L., Walsh, V., and Frith, U. (2004).

Reading music modifies spatial mapping in

pianist.  Perception  and  Psychophysics,  66(2),
183-195.

Vroomen, J., and de Gelder, B. (2000). Sound
enhances  visual perception:  Cross-modal

effects of auditory organization on vision.

Journal o  Experimental  Psychology: ~ Human
Perceprion and Performance, 26, 1583-1590.

Wang, Dong-yuan. D., Proctor, R. W., and Pick,
D. F. (2003). The with

simon effect

wheel-rotation responses. _Journal of Motor
Bebavior, 35(3), 261-273.
Wang, H.,

R W. (1996).

Stimulus-response compatibility as a function

and  Proctor,

of stimulus code and response modality.
Journal of  Experimental  Psychology: ~ Human

Perceprion and Performance, 22, 1201-1217.

Welford, A. T. (1980). Reaction times. NY:
Academic press.

Wickens, C. D., Gordon, S. E., and L, Y.
(1998).  An  introduction  to  human  factors

engineering. NY: Addison-Wesley Longman.

1 39S ;2008 2. 29
HEAANZA : 2008. 6. 17

- 106 -



=4l el gts)A] A3
The Korean Journal of Experimental Psychology
2008, Vol. 20, No. 2, 95-107

Interactions of spatial, visual, auditory information
in multiple information presentation: Implications

for display and control design

Boseong Kim Yoon-Ki Min Lin Fan

Department of Psychology, Chungnam National University

This study was to examine dominance of information modality in the presentation with combination of
different types of information. Accuracy and reaction time were measured in the tasks with 2 or 3 types
of information presented synchronously in semantically congruent or incongruent conditions. The results
showed that spatial information dominated over visual and auditory information and relative to auditory
information, visual dominance took place. It is suggested that as to the design of system display and
control, spatial information should be considered in the first place; however, on the basis of previous
results that task performance changed according to different response modalities, stimulus-response
compatibility should be primarily satisfied as a precondition. Although the results supported the hypothesis

that visual information dominated auditory information, because of the physical space limitation of display,

the visual information arrangement should be considered in the system with spatial and visual information

combined together rather than presented independently.

Key words : display, control, multiple information, dominance of information modality, modality compatibility
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