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5 MEste] A oS tidoZ AATE] L ¢ ] T Wk ) RESS wo] ~AEH
IS ol sttt WEA ©oj= Fo(LEF/AE), Ao} (9/2h), o] (right/left) Al
7HA] o3 E ARgshe] o E7F g Zjolk Ml 0}03‘3} A AE AES 7 ARl
204 ¥} i%‘—ﬁj"’ AehAg 18 S thate® HAFE E-Prime TE2I1WS 3 Hds AE
5 AAE AAEIY A7 2EF HARE A FEs dEEY LEFOY fFA
E5E WEktol 7l AA L, Al AEE HARE 4S5 WEktolr) glie] 0EE e dF
o A3 AAEOH I|HAAE oo ou] EE AA] WEF wmeEl 7R E9 2z}

1T EE 0 S HES wWEY JEsA FEEE QFHAT 24 IA3AY ARksET
HHE-& 27 S H o] SARA Hdv A, A7 2EF AAF A3, HEHESOA do] g
el BEUXZ Qe A% TAE HYARE A 2EF HA= 9n) % X of] &t o &F
< 9 YAl WEgkgo] gupkgr A4 wE vES-S 2elY =4, dJd ol @A

%
el Aol wol, Jalol 94 A3 20 Auel e W] okE
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teFet A=go] BAAGE 84 FHolA Aobrte fEle, #4 gl AAss A
st Fedt B4 xFo] e Ay 35 (selective attention)
A% 4 AAAES et} (Henkin et al., 2010). o] A8z HF 89S =74
Arl 52 stH7E AES (Stroop) HAROITH AESF AAbs 7 7HA o4
(conflicting) ¥ &= ZFA=olA 54 A=5evt HFste] W= ot AALE,
A-SEH WAl AolE FA 1 maE S s

W2 dAgAEe] AES 5o dQlel tiste] tpkdt AsE AAste] gtem 1
Al Eol= Ao AA %% (relative speed of processing), AF5*J (automaticity),
W@ AkA 2] (parallel distributed processing) S°| 3Uth 219 A4 4% (Morton
& Chambers, 1973; Dunbar & MacLeod, 1984) 7@l 9shd, ~EHF FHAFS}H
ol IHAT F A s A Hgshs BF AFoE wmEA AHeH=
Folo] thE 499 Al e dev= 740]‘4. Z}&73 (Schneider & Shiffrin,
1977; Hasher & Zacks, 1979; Logan, 1980; Lindsay & Jacoby, 1994)2 A}
Al Aol AR At A AAEHE A AR A wEa gA 7

shA R FAIAQL A= As ARl Ayl FEFS ol o =il oA TR ET
o2 A3ttt Johnston & Heinz(1978) & AHsAdS A4y H Q3
JA1A =g o] ko w Adrete], g2l A= I o] A2 Wk FAIZAA A
T B2 ¢ wdgo] destrr Ao oW Alzto] Adthal sl wpxEto®
412] (Cohen et al., 1990; MacLeod, 1991 ¢l wW=2ZW ~EF A7} F
N BAARJ] BAEE sAle] SSAIA Aol oAl =Har, o= Qlal] HAGE
o] Azxs|xlth= o] Fo|t}.
AEF Bl dAew wielS 794 (dorsolateral prefrontal cortex)
A=)+ 2 (anterior cingulate cortex) 2 7]ioi oA don o5 Fo
AV ARz, FEsAe #ojsts AowE FAHHI Sivk(o]d®, "o}, 2008).
e} ZAL AT ARER S AEF A= dA Ty Ao AxnEA dE AR
I o, AAAYAA T2 suE AFHe Ty dHE F2RES A6
54 o s A2 vk (Hanninen et al., 1997; MacLeod & MacDonald,
2000). E=3F AEF #A A doj5S o]l EFEHE wol (o S5 ol
T doj (el 25 SApelAl WY ot o], A&RA Satef|A A o]gh
Go]) 2 vt A A (emotional) AEF HAAMES Fd ZIEFol (= Asol) e
&l A=Y AFEE 7R St (MacLeod & MacDonald, 20005 A &2+ &,
2006).
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oldl A FEAE 7ML e AEF AN A AlAl 4] (Dalrymple—Alford
& Budayr, 1966), A= @o] &= (Rosinski, 1977; Lupker, 1982; Guttentag &
Haith, 1978), 3 7AA2] A (Comalli, Wapner, & Werner, 1962; Tipper et al.,
1989), A= A|A] HWeF(Schmit & Davis, 1974; Guiard, 1981; Tsao, Feustel, &
Soseos, 1979; Warren & Marsh, 1978; Long & Lyman, 1987), A= 2] <lof
(Magiste, 1984; Chen & Ho, 1986) ¥ 22 ®le o8] &S W o=
ade A ok x=Eo AAe=A e} #Hste] Dalrymple—Alford & Budayr(1966) =
Stoll Al F-AlgE z2b=o] A0 T Qo= Ag-(of; Wik o® M3 2F olgk= &
2 Hell 2FA05 A e olgkeE =), IEA 42 AFHT HES-A 7o)
A kg0l wolA = A3} (negative priming) @S A A3 A=
do] H5 Wl M-xo] il T -ZA A=E AATE o, AHEE dol7t a9
¥ 2L HFo dod o, 79Ex o2 AeHY ¢ S 9279 (Rosinski,
1977), vjtoi7} wojrch(Lupker, 1982), W33 = gl vldo]7F 438 5 9}

= Hldolnt @ 4S Fuh(Guttentag & Haith, 1978) & d+E°] Slth 33
kel AF e wef defAl = AEF @il st A s obs sl 7 AA el
FES W ARAoR AFF I o] A FoErrt mRlo] AFE tA] sold
v gglom, I dds of¥ ol xRlso] WIAtes Aede s A
o7 oEYsty] "WEQ RAow Wt (Comalli, Wapner, & Werner, 1962). 3-#H
Tipper et al.(1989) ¢tsEol A WAUSTS s &84 X3st7] wol
gt Aet AEF WY obsEo] AT © AANE SkeA FAIEE A=l
Ao AANE uf Yehe 4 A3 d4S AdRle]l ¥ Atk AMde I SR
AT, Z=AA] W&ol dist A+ A Shtel| wel g o=t Schmit
& Davis(1974) v 2EH A5 9% e Q8F Aofowt HojFa1 Alfsh AL

oA dolE FE @t TR AFo] AAE Aeel Adanrt 9o 25 &
Ql13FA ). vl st A A5 (Guiard, 1981; Tsao, Feustel, & Soseos, 1979) &=
AARE, REFZE A a5 Helthis A+ (Warren & Marsh, 1978) ¢} Wi =
SHkFo 2ol AAEHAS W JdEIrt ¢ Avk=s A4 (Long & Lyman, 1987)

ATH AEF HAbel AFEEE Ao ztolel tisiA= A alddoldl ot
B39 Bmaolgl ol=o] Atolo] fAMY AETE doj®E 1E 1M d¥FS T
At} (Magiste, 1984; Chen & Ho, 1986).

HxO 2EF HAF o]F WAl dA+Fo] olFolFla, I it A4
WA (visual mode) & AHE3SH ZlojAwt, 2E AFAEZL ad Ass &S 7
(auditory) AEF AARE 71 - A&t e 7 AES AAbSol=
Z12EA Ot ~EF a3 HAF(Hamers & Lambert, 1972; McClain, 1983;
Zakay & Glicksohn, 1985; Jerger, Martin, & Pirozzolo, 1988; Morgan & Brandt,
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1989, Jerger et al., 1988) ¢} wol7} bt o= st ~EH a7 AAHGreen
& Barber, 1981, 1983; Hatta & Kirsner, 1983; Most, Anne, & Cunningham,
2007; Jerger et al., 1988)&°] At} &E9 7EEAH SR Q% XAEF FI
3t A= XA 22 Hamers & Lambert(1972)7F Al8st 2102 110 Hze
175Hz8 F3k+2 “Frth(high)” & “Wrh(low)” gk @olE AAEAE W, 1
woj o] ou|7b Fukgo] mutolol AASHA] ¢k A, AR Fi 1A Wd
HEgo] ¢ AS HuETE BEo] Morgan & Brandt(1989)& A9 mylo]
(pitch) ¢+ =7] (loudness) °ll EH?'SH/\ = iE% a7t 3l 7\] ok, ’\1@(time)°ﬂ off 3 A

a7= dEH O FE Most, Anne & Cunmngham(2007)7]— /\] 33l Aog EAH A
= WEd 7 e dol(F, L, S 1Y, (HSAE HAY S)E AlASHEA 3t
el s HHs RS S o, %017} ek AE R shake] AAl Aol dA
stA] b= Agol REEAIRRe] e A= AEF adE g1t 53] Jerger et

al.(1988) 2 4879 ot thdom A
= 237 Yebds Bkl

7t 2EF AAPE A=9 AAEEE wicl ‘?q"j)r 24 REgSthE AT E
(Cohen & Martin, 1975; Pieters, 1981)2 &% A= Z}l—% =HTAE
= FHARbolA A=go] AeHes Bgol AES 4&47]' o & ®nusigoew, 1
AE Ao A S5 wEd Ao HTH(Cohen & Martm, 1975). Pieters
(1981) & “9F" 3 “QEXE7olgt= wols A 9% = LEF A AA
ShHA 7}X]-J WS QT 8lth dhubs @7t ol Folx Aol whet

-

= S8 obslAAE H7 AE

WSS S, e it EeFt Wl ovld] bek weEES Sk o
. Solol TelA A9 WA SHolel Sk AN e A AL okl
Mg AIRE] elxltka RIS

gl 2EF MY ATEAN ¢ 4 UEol, 2EF WA ¥ FR o4
2 A9 Q3 e @ BARA el £ Qd Ago] w9 Hol
gow, FANAE A7 ohiet F7e BEE AEF AT W Ago] B A
G QAW FUAAE BARA AZES BEE A 2EE AAE 9FE
QTEol gt A% AEF AAISE Hiel AuAEE ol8F F7 AEF WA
AL A7 99 AAATE B8 W ANRE 2 5 A0H, BEE FATENA
4850 1 NS FF SHE AT 5 Yol T PP 9t 2 A0 A%
At



GolE ARgste] HZtY A7 AEF HAFE NEsla, AT olss dido=E
AT AAGEY dofoule dist AEF a¥E Aunn WIddos oo (L&
z2/Q2%)  Fhapo] ($-/2)), Aol (right/left) & Ab&3le] o]Fo] wa} AEF F o

ME A e

1.9 iy

2 A= gistue Ag A G4 Ay A4 AHS 7 A (A-HE Y W
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2. ¥4 =7

1) 95 A

AHA2ES] HEe FAsr] 98 HHHAAI(GSI-61, Grason—Standler) 9}
o2 HHHA7] (Qualitone Audiometers WR—C, Starkey)& AMEsIATH E—
Prime® 2.0 X %13 (Psychology Software Tools, 2011)& AFE3}o] 37}x] A~
EF A S A4 2EFH A AEF HAANE AlFeglth Akl AFEE 24
&, S o) E ARESkE HA gl g8l 5o ol (LEFR/AE), Ao
(%/3h, @l (right/left) & AF&3tth S50 538PS 918l Sony Vegas
6.0 AXEQo] X7 733} nlo] 3 (PC—M1f unidirectional Microphone, Seide) &
AFES T H5E S9E& AAGE] fdlA Adobe Audition 3.0 ZEI1HS AFE-
A AZE 3719 AEF HAARS #H57E (Sens P550, Samsung) & ©]-&3}0] A

shelvt.
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oM 1= h=4
W7t 2EF A ARl AEES F8F FHelN IS BT ovlshe
o] (LER/AZ), BA] (3/2), JolCright/lefy) WAF IAA] 0BF
T 9% A B A9 £AR AAS] ANtk agd AN Fr fﬂxﬂ.

AAMCL) $Eo2, 33 A4 FYT J=2 B3 A32AL T 02

o 1 o] 2 W(AAZY, o LE% Aol ‘right’ AA) D}
2 W(2AAzA, o 9% Fe] right’ A, WAL wolzh o = 7]
AN EeEA9) Augel SeE om Al e el ) s}w el
vl FASD wol7t ojn % = &
Ak Z, wole] ovje] mE wg zwe} ol ) Eelt H%ﬂ u+ we 2 5
28 AALE AAsd F52

S Aelm sl skel, dolel A 7 ol
o] do]—HkgHo] 7}535tar, o] do]—wES o] 334 E=Asle] EF 3639 dolE
Z Fu wree wER JRTo £x17] 0 (LEX)3 ‘1 (IF)S JrE
Agan W FRER Sl

A7 REF AR AR mER A SASA B Aol F5e
50l (2. 2F/0%), B4 (/3), Gl Gightflefd HolE H7]

9
Sk < LEE
T & FA9] oA E A st AAsk A=E20E T AR, AAe] g
olmle} 1 ko] & Wl (YAxA, Congruent, o @LE% shdo] 97 AA]) 2}
s W (29X =7, Incongruent, of: 9% shde] 9 AA)olH, FHAE= dolvt

L % gpeA BolEA| ek Aglo]l Bols wole] fwef whet vk (] Rkg)
stAY ol ful= FAJstal wolrt o= & gt A HolEX]ef whel kg (W
P stes sl =, @olo] owjo] mE REE HARel wholrt Eolt gk
e RS AANE 23] HAME AASET. 5SS rlehe Wit S5 wWEkelA
AFE R A9-9 = U 7hA oAl gh=o], shato], Jojo] A 71A] 0147} A A) ]
B2 12704 X 3)8 woj—-nkg2go] 7hsakal, o] who]-whg o] 33|14 5sto]

EA Hort 9ee wER 7HT £x17] 0 (LEZE) )
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del 2099 H7t ~EF AAF A, Edle @] oujs Aty S e W
ol webA WESStEE Pe we] ANbEES 95.50%, RESAIZEE 589.80msE
LERAE BhE o] & oA S FAsta 52 wolo] oujef wka] wE
SIEE oS W AWSES 96.50%, WHEAIZRS 675.08msE eI
Hhg o] thEel wel YREgEH wEgAIZkel zbol7h QleAE Pobry] fE ¢
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<E 1> golol 3 AEFE Hektt3d on|Etg Hiw
AREE (%) JHS-A1Zt (ms)
il o)k wah-g o]k
Mean(SD) 95.5 (£3.53) 96.5 (£2.84) 589.80 (£152.51) 675.08 (+£159.43)
t—value —0.987 -1.729
*p<.05
Gl 7t AR E = Wkl oJSiARt RESStES st AS-9 AyE EE A
HHEE 2> T@oj9 ujgl 1 wol7) 8= Wako] X (congruent) iy EUX
(incongruent) sh=Ae] wg FRHEEI WA A3, A0 o o ggsta
e v UERlTh FAACE ARESES FYmlst xol7k A NE(r=3.213,

p<.01), WEAIZ M = fF2u]dt Ao]
% A2 A=o7b A E=A e gt A3 ,
2w 9 SARAR, A= A GSE (1= 0.751, p>.05) 7, ¥HgAIZH( = 0.033,
p>. 05)01%1 freojmlsk o= glelth Aol 2] o 3 x}ol =, ol (right/left), =
o (LEZF/F), stAto] (9/3p ol mE AP, FojHrh= shol7), shrol Rt kAt
o]7} é% Eﬂ getatal whE WSS BAANE 039 Xét&%% HF(2, 57) =0.310,
p>.05] ¢ WESAIZE ZH[F(2, 57) =0.481, p>.05]94 2% fou)dt Fro] ol
ot it
S8 @]9 ou]e] wepxrt REESES gt Ao AdE 24

WAL 2>, ©o] om el AFAAl W 7] dX] - ZUA o wE A, YRt
IESAIZFl A dX20d o =25 o JEstar we il

]

rulm
2
o
N
o]
L|_4
;3

th(r=-1.331, p>.05). o]=

o], W &L @ EEo|
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H
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X
il olo

E(t=0.430, p>.05)3 REEAIZH(¢=-0.925, p>.05)¢
Aolg wolx| ghokeh. who] AA] w A A
oA ANE A BUSED WA 2 feve 3
ororth ofol, o], fbol Wkee ALMA WA A3, JwreE
b gofell wlal FelmatAl e Ao vhehd 3
Aol 2 molA ghsket.
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<E 2> gelel g2 AEE dAr 23t
e ug ou) 9§
AuksE (%) HHS-AIZE (ms) SE (%) HHEAZE (ms)

93 98.20 (£2.82) 55743 (+146.71) 96.8 (£3.90) 65176 (£156.76)
AR 94 92.60 (£7.26) 624.08 (£169.17) 96.25 (+4.19) 698.73 (+164.38)
................................. tvalue 32187 TSl o040 7092
A % 95.95 (+4.89) 590.44 (£173.25) 97.00 (£3.08) 681.94 (+154.69)
A eez 94.8 (£4.79)  588.83 (£136.94) 9595 (£4.89) 667.92 (£171.37)
_________________________________ tvave O 00088 L0812 0er
3o 94.65 (£6.25) 616.37 (+173.48) 94.65 (£7.31) 718.84 (£144.40)

=9l 95.05 (£6.33) 597.53 (£154.18) 99.20 (£2.46) 671.20 (£195.11)

Aol 97.20 (£3.91) 556.94 (£143.76) 96.40 (£4.08) 635.59 (£149.35)

F—value 1.195 0.742 4,151 1.289
*p<.05, #xp<.01

2) o}Eel B2 2EF A4 A%

= P& v 76.31%9 F&=9 1053.07mse] Ht

e
Q)
SteEE e
0]’ = A=

o], AAE S FAISEA 1 o] 8] ofulef uwpebA whg-at = 87.77%2
A E3 1205.69mse WFSAIZFE Bt fr AAL £33 wS xR mwE x}o)
& sk A3 GREEE (¢=—1.605, p>.05) 7 HEEAIZF(¢=—1.260, p>.05) ol A]
2E fol0l@ Aol UATUE 3>,

B 3 Ots9 2t AEE giefet3d ofnldts Hlw
AESE (D) HES-AIZE (ms)
HEk-g JJuik$ HRk-S 9Ju)ik-$

Mean (SD) 76.31 (£23.02) 87.77 (£11.53) 1053.07 (£325.60) 1205.69 (£291.29)
t—value -1.605 —1.260

*p<.05
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o] o] A Aol whEbA Rk RS S gk A9<E 4>, whojo] Sjujel AAIEF
e LA mE Ay, A vyt Y @ wrct oF 13% 9 AL °F 93ms
o owgtov ¢ A Ay, Fovd zfol= HolA] St ANEE (r1=1.328, p>
05, HFS-A17H(¢=—0.662, p>.05)]. ©ho] AA kol up= Qiﬂr A H¥~Al7¥
oA B dFo] xu vl AEsty witonvt
]3] Afole| wE A, YWEEIH W-EAZ ?ﬁ
0.082, p>.05]13 WHEAIZH[F(2, 36) =0.282, p>.05])4 ©]3]
£ 5 T stk

o] oujof wEtM T WIS 3 Ao AnE
4>, ol o] eomgl A=AA] EF Ato] o] U] wE A, AR
At wE WS BAR BAA o7 §oud ol ol YrH AR E (1=
0.770, p>.05), ¥FEAIZH(¢=—0.312, p>.05)]. o] AA|H ko] w2 Az ARk
E(t=262, p>.05) 3 927 (¢=-0.030, p>.05) EF F2udk xtol= ¢loiTh
AA o] o33 AT} REEAIZFA] B dkeo], dhxto], o] +=ow ey
ow, FAA EAAN FFLA Fo7t FenlstA WojAE Ao ® e

<E 4 otz HZt ~AEFE HAF A3t
W k8 ELRI
AEE (%) BREAIZE (ms) ALEE (%) HESAIZE (ms)

%) 8292 (+1563) 102665 (+32847)  89.69 (£13.52)  1188.83 (+228.81)
o 294 69.62 (£32.59)  1119.31 (£383.35) 8592 (£11.35)  1227.00 (£377.01)
L ... L2 . 0862 0070 e
z 7854 (£21.86) 102368 (£361.71)  88.38 (£10.22)  1205.02 (+304.92)
A 8% 73.85 (£27.33)  1080.58 (£288.83)  87.15 (£1351) 120850 (£293.67)
L 0 .S . SO OAS 0262 o 0050
g 7623 (£26.40) 112055 (£438.64)  78.85 (£15.85)  1253.03 (£281.00)

o3 g0l 74.38 (£23.96)  1044.07 (£26343) 930 (£1L.16)  1177.80 (£287.08)

§Ajol 78.23 (£21.91)  1017.47 (£366.66) 91.77 (£13.63)  1181.22 (£373.10)

F-value 0.082 0.282 4271 0.234

*p<.05



7 2EF ARl gk ARl obse] F3nin AA<KIH 1>, @7t 5¢
Wk whel Wk3-3k HAR= AJQl 95.5%, obF 76.31%9 AW3ES B, W
A2 589.80ms, 1053.07msE 717} YERWOH, o= FAFOZ w9 F2ov]
Zpol 2 YRS THAARESE (1= 3.694, p<.01), WFEAIZH(¢=—-5.530, p<.001)]. &
o] oujof upeg} WHF FFoll AL 96.5%% 675.08mse L} HEEAI7H
HOI obeS 87.77%9F 1205.69mse A¥E YEFHOH, o] AA] w9 {n]
2po] 2 e RS- S (¢=3.262, p<.01), WFSA17H(¢=—6.768, p<.001)].
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<Ag 1> gl orse A4 AEF AN H[W

2. A|IZH 2AE

= AL 2}

T

D gele] A7 2EE A4 A

Aol 2019 AZE AEF HAF A3}, dojou|= FAjEta AA ek ubelA
3t A9 UL EL 98.40%, AAWETFL FAEtL wololulof| ulelAuk wFS-at
AHFS-ES 96.45% 2 Ve, Jr 7499 B AIZFS 367.37ms e 594.57ms
ERlh WS- el wE GANkS-E 3 vk A7) OISt ¢ 19 A, ANSE (s
81, p<.05) 7 HESAIZH(r=—6.620, p<.001) A 25T G2ous xfo]2 Ho]
S-S Qudkg R o JEgsta wEA £S5 ATKE 5.

% o

©
o
[e]

5

lo

Ml oY (T

o

o
1
-

2

s
ol

’



200

dm

ESmE B [EE

<#H 5

a

HH(H143H 43)

oJeug

Mean (SD)

t—value

0.41)

594.57 (£130.74)

—6.620™

ol o] AAH-EFe) wheh whg-sh
Atolo] Ul e A, dAE
371. 72ms)i‘jr
AR oy o] o Fe] wE A, A
ghafol,

o] BUXg uf(97.45%,
A=
HES-A|ZF2 Bl=rof,

;';
lo

%ol

0]

1.086, p>.05]3 WRGAIZH[F(2, 57)

= STk

wof o] ojme] upebA Rt wh-g-
ofu] Apoje] Aol wE 4
c HESAIRES AR ‘ql
Atk Aot e] of g Apojof uh

= B3l

R

bk Qe 24, foln

o) 2~

o Aot geg o

o], gAtel, ol

<

dol =0

[e]

(H 6>

© & e}

T
pie

%Etd, 3
=0.286, p>

F AdATHF(2, 57) =3.601, p<.05].
d SARCE fou]st o=

Hm rSL' f

O<E 65,
] 96.50%, =<
A8 A3 thﬂ Aol @
oo,
st 2ol Z mol o]3|o] uje} LOWM

#p<.05, #xp< .01, **xp<.001

= wojo] o
2
3 A
?_]::vlq'IOiY

H

gul

5lellA ol%

ol 9

o],

Hhe

(99.40%,

<
o
s

voh 1 A A
363.53ms)
froul g Aol
ogo} o]l o}
£F2, 57) =
folvl @ Aol

91219} 21w
1219 o} 96.45%

TOFE

iE

4 4

HES-A| 72

=

LA T

BiSE ()

(Z olo|

A7t (ms)

99.4 (£1.85)

97.45 (£4.99)

363.53 (£86.35)

371.71 (£79.89)

600.82 (£138.08)

588.62 (£125.35)

o3
ol

F-value

97.55 (£6.06)
98.35 (£4.37)

99.60 (£1.79)
1.086

377.41 (£86.96)
356.84 (£77.57)

368.19 (£93.22)
0.286

97.95 (£4.57)
94.20 (£6.76)

98 (£3.55)
3.601"

612.68 (+124.28)
583.87 (£124.77)

587.46 (+164.26)
0.255

*p<.05



2) obgel A7 2EF A4 Az

]

obx 18%8¢] AR, gule] Aatgle] wolzh vehbs kel whebAnt gk-g-3
390 A ELS 98.62%, WHEAZHE 547.53msE YERH ow, A A g Ao
glo] wole] omjof wpAnt wkg-gh 398 YREEES 84.08%, WHEAIZR 1021.19
msE YWERHTKE 7> ¢ AFEAH ANSE(1=2.817, p<.05)F HEEAZH(i=
—6.507, p<.00D)ellA B foust zpolE Kol WERkES ounNkgHTE o
7<-1§J—o]-j_l_ uﬁ]_Eyﬂ /*zsﬂo].gir,}_

g

i

<HE 7> OtZ2 At AEEF 2iafdtEd ofnlEtE Hjw
AUSE (%) HES-AIZE (ms)
3RS 2Jn]ukg kS 2Jn)ukS
Mean (SD) 98.6 (£2.33) 84.1 (£18.46) 54753 (£106.64) 1021.19 (£239.83)
t—value 2.817 -6.507"

#p<.05, #xp< .01, *xxp< 001

o] 7h vrebbE WEkel wheb ARk 9SSt A< 8>, ©olo] ojn]sel A|AHE
o] Ax|sl= Z7o] BAx ZART AL EI wMe A7l BE S d o) £
Ao FomatA = &skth AAGo]o oo whE FA HA A, oFe] wE
ekl 3

e
o,
o
av
= 2
10
1o
=
1o,
_L
L‘l
=
r 1r
00('
>
2 o
1o

S,

1S 2] 4]
Ao wE A3, AU o 84.15%, LAY u 83.69%9] @@E% Liﬂ z} 7z}
o] WESAIZFS 953.40ms, 1091.40msE YERH o] f2udt =pol7F it AA
o]e] o3t AMEES Jort M =R WEEAIZEE sh=or) s gk o
A ufx] EARA Az AWSE[F(2, 36) =0.263, p>.0517 WA A2,

36) =1.507, p>.05]°A f-2n|sk xto]= Gl

(E 8 Ots2l ANzt AEE AAF 2
gk kS o] gh&-
ANSE (D) HES-AIZE (ms) ANSE (D) HES-AIZE (ms)
43 99.08 (£2.25) 537.53 (£97.98) 84.15 (£21.44) 953.40 (£184.17)
AN U 98.23 (£3.56) 557.33 (£118.37) 83.69 (£17.38) 1091.40 (+328.73)



202 S=uS XE: 0|22 MM 143 43)

<E 8 Ot ANzt AEFE AAL 21 (AS)
HeE kg ou] &
AHSE (D) H-S-AZE (ms) AHESE (D) H-SA|ZE (ms)
o 98.77 (£3.00) 538.04 (£111.17) 86.62 (£16.93) 1125.31 (£289.84)

=9l 98.77 (£3.00) 551.34 (£116.26) 84.54 (£18.68) 955.82 (£209.86)

o JiAto] 98.69 (£4.71) 553.02 (+£103.34) 80.85 (£25.09) 984.69 (+291.17)
F-value 0.002 0.072 0.263 1.507
*p<.05

3) 4zt o5 595 vwdn

A2t 2EF Ak digt A1} obs o] Fen|w AT 2>, T@ojr) Hole
kel whE wh8-S AJQl 98.4%, oFF 98.62%9 AWFSS Hal, WA 7R 7h7t
367.37ms, 547.53msE WERITY. FAHA A, A9EE(1=-0.247, p>.05) ]
A Foust o7k FIRARE WEEAIZF (= —5.529, p<.001) v Aol &
Ho] ofFo] Aolutt 71 wkgo] Ay Ao 7 YERTh wolo] oJule wE Hkg
o] G AJ<1(96.45%)°] oFE(84.08%) Htt FoudtA L AWISES B,
HESAIZFE A Q1 (594.57ms)©] o} (1021.19ms) Bt} 28] & wkSA|7HS Ko
Fou s EAZA AolE RATH(r=-6.618, p<.05).
Holitorso| Hules gontors HgAIzt
110 1,600
100 1400
80 Ht
8 70 llDOO
2 80
s 7 800
g 33 ~ BO0
% 30 ™ 40
“ow :
10 200
0 | 0 T
$Eus Jn¥s gEe ojnj#g
B4 Oois 049 00§

A8 2> gl orse A2 AEF AN H|W



=
od
0x
g
2
i
=
00
il
0
N
e
=
2=
>
m
]
ol
1=
N
o
w

BT WE v @50 (LER/AX), B4 ($/8), Fol (right/lefy)
= NS Guinkge] WE AEF EnE

uj 2,

ouuk-o = EAA zfol7) ¢l Aoz veRth B ?ﬂ?%(Barrow & Baldwin,
2009a, 2009b; Ho & Spence, 2005, 2006; Wang et al.,, 2007) oA Algt=0]
ol o] emEth AAEEE FAEkE Ae o g o7 A o] Avka Bistel
o A A AAgHed 2dA A=) gurt 2dA AAEEFEG o &
FHFE FATIL AsET 3, G RBIF AAHE Ao web Fae] Fojw] g
2Fol & HolA gkor} Cohen & Martin(1975) 2 o2& AAISHHEA AA| Zyto]}
EAdA st dolE SETRE W 2EF a¥rt #ARkoA Adido®E o A
vebdtta Bask 7 o] f{rF #ARbgelA o3 ARE oo REY o Wy A
sh7] wiimel Ae® Hmekth w2 AT o] EF ofFo|v] wEel

o]l YEhA] o Ao Helth
AZE 2EF AARE A AAEEEe] whet whg-d w7} wojom]o] wE REEE
o foulsiA W= e s Hol A4 AEF HAANS o0& A3%E B
Seymour (1973) & A3 $IAE ovlshi= o] (above, below, left, right) & A
sto] FHAA o] o] Fhr] T FA ] AXIIE HAFste] om sl 9127}
v S Akl Edl, "ol ourt miX= PR vlwA A gksktiar
S &5 ou, o] A7 A} FAR AEFS BTh T AAGEI oju] #AA T}
A=A - %"é']?lx]% Azt 2EF AxF A fou)st dFS A %}}"Liﬂl ol&
A e frejvlsiA W ASEE B A7 AEF AAF Ayl @ittt ol 9
= 1 A AR B #gaets 4ol Aud 1%2 =]

[e)
%

. 2

o

O

E

2ol A4 4% (Morton & Chambers, 1973, Dunbar & MacLeod, 1984) 7§l
olstd, 7}741 FAE FAlO AHEstes A AdFRoE wmEA AHEHeE FYo]
= 0303.4 Ao IS dovled F AlZtelA AR tE A e 7HA



204 S+us XE: 0|21 AHM(H 143 43)

T A0®E YEET obs ] A AT A7 4 AEF HAbA = A8 ~E
AAF Aol i3t 71E A5 (Demetriou et al., 2002; Demetriou, Efklides,
Platsidou, 1993)°lA o}Zo] Ao vlajr A&7 avtzy 3 AE & o
FALSE AdFS Btk Al A AAS A FALL JAE FI 2LA A=

o & o

L A8 Jess & FAN = 6, ofeS L .8?:5} A= 29A ke Ag W
Heln wksl=d o oW Azto] A #ek 9 FE o AF WetE Aow Hel
o s 2 AT A obsolAA Fous A-EAA ] mE AolE FAT F
Ao 0}%91 AL o AEslste] Fristohd foulst Aol HHT £ glo
g2t 7] gt}

2 AFAAME AEF a7 7teds 1] fE Al 7HA e o] Wk
o3& AHESHTE 2y A FALelA o3 3Ee] ANEEE I HEEAIZIelA & AbO)
7F Atk o] (right/left) oF kzbo] (9-/3h 7} 18] & ®WIlo =z g3t X3t o]
T e 22 Ad7AEY =1e Fud F ok 259 (2002)2 gh=, b
2 o] =

A=E AFEE AEF =woA, @A gl S d o= 25 AN
FolE M7 ARSIER g=mEE Jof ofFe] olsettta aFglow BRgul
(2004) = sh=o] oF]el= afro], $hxto], glEjolel TR F9] EF7F A= @
Zpol= 1 FelA 7P & BlE(62.1%) < AAsHaL ekgith =] "olE A%
stal AeElsts Ao digk 5 7hA] P2 9)so] dolEo] Eao] wolEi A4
AA= o] Qltta 7HAsHE wo]Ad @7 (word association hypothesis) 3 E=ro] &F
lmols FYAoR ALt F Qdojo] FFAola HAfA Rl Jd I AAE o
itt= A7l 7FA (concept mediation hypothesis) ©|th (Petter et al.,, 1984).
Goldgrde] M= ol shael st Fof sidel HIEstEE AEF A
oAl k=8l ol ol AHET o F FOoR oA JNE TR el w

2d Qojrtt SPAo s BAPDE AEF AANAY 1 AEE W%
& 70w QAT ESY, 2002). ¥ =FolA olF Az % AEF Fite] W
oA wsten o A7 AsE AMAIEE ARsn AW 48R e
g dolBo] gABel £§HI o] dTolzAY S dehiAE 28 Ao
2 R0 old Jlie AFa dze Adsd %¥ S de see 4%
Ak e obEY A, Az AEF Ak delnseln ol W5t fov]
S SESETE. o A 1-3shel A olBe Ao A% Wil o

dupdle] @ wZHo] XA ¢ S Bol B iEo=w ?r——zr%‘jr.
HHRJAES Yoz 2EF HAALE AAsE A3d %
Jerger et al., 1993), Allen(1971)2 3
HAVE AAs A3, 13 ARt ~AEH
et al.(1993) & W obsa AHotwe] ¥z

_]\(
[>
il
il
5
2
4
o2
ih)
&
mlm
F
i
£
o
o



olso] Wy ofFHtu ¢ & 3t Ao g Q). Beer et al.(2010)
Z, JAxE Y #AdE Agr)so] C o Ao A dee] x3
= A ARAA Y99 tuds dwstn, Cl 28 obed FAd=e] TR
TAFE g o Z BRIEF®(Behavior Rating Inventory of Executive Function;
Gioia et al., 2000) 2= A&7 HAF AEAE & AP 24%°] obs3 9%
o] AFado] A ® Aztet AU oAHwS A vhal Baistglth ofe]
5 23S I Aoy obE=elAl Wz 9 A7t

AEF HAANE AAE AAAS e ® AASE B =8 Ayl nlwsle] Eopd
wgle] Agr)sel ds] Fovis A3dE EEdHl 5 T U HOE AqtEn &
5 oEes HoetEE SRR g ZEIH A F

oo

=|

3
R
Sl
r (

o

259 (2002). T2, B4 D POl AFH WA-EI] FLolelHe] AEF
3] A¥ 9 1A, 14(4), 485-499.
Barrow., J. H., & Baldwin, C. L. (2009a). Semantic versus spatial audio cues: Is

. d=4e

ol

there a downside to semantic cueing? FProceedings of the 53rd Annual Meeting
of the Human Factors and Ergonomics Society and Psychophysics, 22, 77—86.

Barrow, J. H., & Baldwin, C. L. (2009b). Verbal—Spatial cue conflict: Implications
for the design of collision avoidance warning systems. FProceedings of the 5th
International Driving Symposium on Human, 405—411.

Bernstein, L. E., Auer, E. T. Jr., & Moore, J. K. (2004). Audiovisual speech binding:
Convergence or association? In G. Calvert, Spence, C. & Stein, B. E. (Eds.).
Handbook of Multisensory Processing, Cambridge: The MIT Press, 202—203.

Cohen, G., & Martin, M. (1975). Hemisphere differences in an auditory Stroop test.
Perception & Psychophysics, 17(1), 79—83.

Cohen, J. D., Dunbar, K., & McClelland, J. L. (1990). On the control of automatic
processes: a parallel distributed processing account of the Stroop effect.
Psychological Review, 97(3), 332—361.



206 S+us X'E: 0|21 AHM(H 143 43)

Cohen, J. D., Dunbar, K., & McClelland, J. L. (1990). On the Control of Automatic
Processes: A Parallel—Distributed Processing Account of the Stroop Effect.
Psychological Review, 97, 332—361.

Demetriou, A., Christou, C., Spanoudis, G., & Platsidou, M. (2002). The development
of mental processing: Efficiency, working memory, and thinking. Monographs
of the Society of Research in Child Development, 67(268).

Demetriou, A., Efklides, A., & Platsidou, M. (1993). The architecture and dynamics
of developing mind: Experiential structuralism as a frame for unifying cognitive
developmental theories, Monographs of the Society for Research in Child
Development, 58(234).

Dunbar, K., & MacLeod, C. M. (1984). A horse race of a different color: Stroop
interference patterns with transformed words. Journal of Experimental Psychology:
Human Perception and Performance, 10(5), 622—639.

Green, E. J., & Barber, P. J. (1981). An auditory Stroop effect with judgements of
speaker gender. Perception & Psychophysics, 30, 459—466.

Green, E. J., & Barber, P. J. (1983). Interference effects in an auditory Stroop task:
Congruence and correspondence. Acta Psychologica, 53, 183—194.

Hamers, J. F., & Lambert, W. E. (1972). Bilingual interdependencies in auditory perception.
Journal of Verbal Learning and Behavior, 11, 303—310.

Hasher, L., & Chromiak, W. (1979). The poecessing of frequency information: An automatic
mechanism? Journal of Verbal Learning & Verbal Behavior, 16, 173—184.

Hatta, T., & Kirsner, K. (1983). Language processing in partial English—Japanese bilinguals:
Evidence from Stroop—test results. /nternational Journal of Neuroscience, 20,
241—-248.

Henkin, Y., Feinholz, M., Arie, M., & Bar—Haim, Y. (2010). P50 suppression in children
with selective mutism: A preliminary report. Journal of Abnormal Child Psychology,
38, 43—48.

Ho, C., & Spence, C. (2005). Assessing the effec—tiveness of various auditory cues
in captur—ing a driver’ s visual attention, Journal of Experimental Psychology:
Applied, 11, 157—174.

Ho, C., & Spence, C. (2006). Verbal interface de—sign: do verbal directional cues
automati—cally orient visual spatial attention? Computers in Human Behavior,
22, 733—T48.

Jerger, S., Martin, R. C., & Pirozzolo, F. J. (1988). A developmental study of the
auditory Stroop effect. Brain and Language, 35, 86—104.

Johnston, W., & Heinz, S. (1978). Flexibility and capacity demands of attention. Journal
of Experimental Psychology, General, 107, 420—435.

Lindsay, D. S., & Jacoby, L. L. (1994). Stroop process dissociations: The relationship

between facilitation and interference. Journal of Experimental Psychology Human



=
0l
0x
g
2
i
=
oo
il
0
N
e
=
N
>
m
]
ol
1=
N
o
~

Perception and Performance, 20, 219—234.

Logan, G. D. (1980). Attention and automaticity in Stroop and priming tasks: Theory
and data. Cognitive Psychology, 12(4), 523—553.

MacLeod, M. C., & Dunbar, K. (1988). Training and Stroop—like interference: evidence
for a continuum of automaticity. Journal of Experimental Psychology Learning
Memory and Cognition, 14(1), 126—135.

MacLeod, C. M. (1991). Half a century of research on the Stroop effect: An integrative
review. Psychological Bulletin, 109(2), 163—203.

McClain, L. (1983). Stimulus—response compatibility affects auditory Stroop interference.
Perception and Psychophysics, 33, 266—270.

Michiel, M. S., & Bernhard, H. (2008). He said, she said: Episodic retrieval induces
conflict adaptation in an auditory Stroop task. Psychonomic Bulletin & Review,
15(6), 1117-1121.

Morgan, A. L., &, Brandt, J. F. (1989). An auditory Stroop effect for pitch, loudness,
and time. Brain and Language, 36, 592—603.

Morton, J., & Chambers, S. M. (1973). Selective attention to words and colors. Quarterly
Journal of Experimental Psychology, 25, 387—397.

Most, S. B., Sorber, A. V., & Cunningham, J. G. (2007). auditory Stroop reveals implicit
gender associations in adults and children. Journal of Experimental Social
Psychology, 43(2), 287—294.

Pieters, M. J. (1981). Ear asymmetry in an auditory spatial Stroop task as a function
of handedness. Cortex, 17, 369—379.

Pisoni, D. B., & Cleary, M. (2003). Measures of working memory span and verbal
rehearsal speed in deaf children after cochlear implantation. Far & Hearing,
24(1), 106S—1208S.

Schneider, W., & Shiffrin, R. M. (1977). Controlled and automatic human information

processing: 1. Detection, search, and attention. Psychological Review, 84, 1—

66.
Stroop, J. R. (1935). The basis of Ligon’'s theory. American Journal of Psychology,
47, 499-504.

Van Orden, G. C. (1987). A ROWS is a ROSE: Spelling, sound and reading. Memory
& Cognition, 15, 181—198.

Wang, D., Pick, D. F., Proctor, R. W., & Ye, Y. (2007). Effect of a side collision—
avoidance signal on simulated driving with a navigation system. Proceedings
of the Fourth International Driving Symposium on Human Factors in Driver
Assessment, Training, and Vehicle Design, Portland, Oregon, 206—211.

Zakay, D., & Glicksohn, J. (1985). Stimulus congruity and S—R compatibility as determinants
of interference in a Stroop—like task. Canadian Journal of Psychology, 39(3),
414—423.



208 S+us XE: 0|21 AHM(H 143 43)

Auditory and Visual Stroop Effects for Word Meaning
and Laterality

Son, Hosik
Hallym University

Jang, Hyunsook
Hallym University

<Abstract >

The Stroop tests have been used widely to examine how people
process conflicting information. This study aimed at developing auditory and
visual Stroop tests with Korean, Sino—Korean and English words, and to
examine the interaction between the meaning and laterality of words; age,
ear, and language effects were also investigated. The words “left” and
“right” spoken by a male speaker or printed on a computer screen were
presented on the left or right ear or side of the screen. In an auditory
alone, visual alone, and auditory—visual condition, the word meaning was
congruent or incongruent with the presentation side. On each trial, subjects
reported the word meaning or presentation side as quickly and accurately
as possible, with the dependent variables being response time and accuracy.
Twenty adults and 18 children participated. In the auditory Stroop test,
there was no significant difference in response accuracy or time between the
meaning and side information; incongruent meaning information interfered
with side reports. Effects were significant for age but not for ear or language.
In the visual Stroop test, subjects responded faster and more accurately
when reporting side, instead of meaning, but were not affected by congruency
of side and meaning; there were no differences between languages. The
visual Stroop test also showed significant performance differences between
age groups like the auditory Stroop test; that is, the adults responded more
quickly and accurately than the children. In conclusion, the subjects performed
faster and more accurately in response to the presentation side than to the

meaning of the words. Moreover, visual information had more influence on



the processing of audio—visual information than the reverse. The adults’
performance was much faster than the children’ s, implying that children need
more time to ignore irrelevant information. Though there were differences
between congruent and incongruent information conditions, they were not always
significant. The present Stroop tests could be used to examine executive
functions of normal hearing subjects processing auditory and visual information;

further work will extend to the hearing impaired.

Key Words : Stroop test, auditory Stroop, visual Stroop, laterality
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