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On the Effects of Stimulus-Attribute Congruency in the Sequential Stroop
Matching Tasks

Michitaka OHGISHI, Shinya MATSUNAGA

Abstract

Stroop interference effects might come from both stimulus-attribute congruency and response

selection. Three experiments with sequential matching tasks were conducted to explore the

effects of the congruency in Stroop stimuli. Responses were faster when word stimuli preceded

color stimuli than color stimuli preceded word stimuli (Experiment 1). In Experiment 2 and 3

Stroop word-color stimuli were sequentially matched to single attribute stimuli, and the Stroop

effects were larger when Stroop word-color were presented as the second stimuli than as the first

stimuli. The results suggest that processes at the level of encoding have less effects on Stroop

effects than at the level of response selection.
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T T —DAN=ALEES S X CHRA
HRARE L TS,

PR 4y B CRRAMAY B L LT L
N Hh 5 M AR IE, Stoop #i

(Stroop, 1935), Simon @& (Simon, & Wolf, 1963),
Flanker #ft&i(Eriksen & Eriksen, 1974), # L T
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&C, fIMIEL VT ER G EEOEN L
DEEETHH, RINET L~UL Tl RGN
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TTENEASREEIZ DV T, Rl v — g,
FR A — Bk, BUSMAR— Btk O B
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fFCIEERMSET Lizflc 20 CiE, RIGEIE
DHIINT BIEET 2 a2l o7 hkE L4
<A, il LA OB RS R RIE TR
WO T b= Z & #FE & LTHIFT
WA, BLEOFREEE, Stroop T 2 FE DR
BB iR RS LTV 5 ERRIGEILE L THEIR
ahTunsb,

& 5| van Veena & Carter (2005) FE5r 12451
TIE, MHREEEAIEEED MRI (2 HOU T k]
DG EIThI -, EORE, HMmA—8%
& — B S oR THEEN A L - OITEE
ATEFSAMAE Tl » 7= DIC R L, RIGER—%
et &M AR — B R o il CHEEN S
NA-OEHTIARTIFIEIMUEE T - 2. Z OfEE
M6, Stroop THHZIS T HHIRALEL L ~/Li2 ks
1 HFREEY BN & BUSELT Loz 5325
FIERIY, DR DY T AT AT AN
HILENTFBEND.
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Milham et al. (2001)D3FE8IE, #hBRE OIGIZ
TR IS 2 VT A3, Stroop ilifed 773 (4
ERIEXF—DRIE L TWAT®, RIGET L~
ITORBHBISIRA RN 5 2 L 2l e Liz
EERFRE LA D, ERD Stroop DS
<UL, Stroop FHEASBUSEIT LN TELD L
HZTED, van Veena & Carter (2005)D 55 T
b, BURRZEAT L~ L OGRS R S R &
IFEROWF TN T+ —<ABETFTLTWA.
—J5, WAL L~ ORI IRIE, EER
IR E2EATELT, HSBTLSLOE
IR ~<% & Stroop T2 58 HHIE IRV &
Bbhs. LivL, HSALe v~ v o
BOWHIZ>WTH IR ETHAICRFIEN T
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T b LITHILBEO UM O BB Z 511 5 Stroop
FHHROWE I W TR Z L2 Al &
LT, 3 20 yFrIEREZiTolz. v F
UEEROZES, 2RENS 2 MO RE
W& R D ONR— T, Db, BREG
(3 L7 BOS T O BB 2 arigi i
vy, EDfd, v v T FEIZLD Stroop
MOFERIT, B H IS L~ CTOFRAY
BEORESERM LI GO EEZ D EMNT
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v F U SEOFEE T, WERBE T
FlliH A — EE SR A DRI R L,
A O L P OREEIEYIZ T BT RS kY
2RIEN DD, Stroop IET~ v F o ik R
LT £ < 13, KB a4~ & o
WA RRCRRTD2FRENLE RTINS N
(Zysset et al., 2001; Ehlis et al., 2005 ), [FWF 57
EL Y LI R RIEO i~ v F o Vo R
IZEEAE ST <, AECRRALBRE A BT
THT EMG, AT, O RRIEIC L
DEEEFRRA L. £, £ 1 T, Stoop
BB TFAET D 2 DO R (2R 6 & B
ZOMEL, BENICTh TEZLNRD 2 2DJR
PEICTFBA LN EME I DREI LT, &Iz
FEhR 2 T, RERETHEDRLTE - HIEC
TWFERE T, AOERIWThh—o0 Rk
HOMMAE SR LZHE, 2 OORMEERE
EREDEM) A b oMY Stroop HiliM & B
Lz, FEBR3 ClEER 2 LEONER Cllik 4 &
ALz, Zhb 3 2DERICEWT, TR
NHEL D&, E-ERBOT 9RO
R L7z

5 %

ARFER T, FUSHEE, SITLTRRLE
WD A7 =Y — 7% Helged 2R L=l ORI 0
ATFY—LBEL, AFS—HLTWh
X, "YES"E RS L, —F L TR HUENo?
EEUET B, M~ v F o iER RV &

e ClE, METEEZEZ T3 >OEREYE
filii L 7=

HRE GRKFERFELUBBTFI04 LT
1445). £EH I 2 24 HE8ICERL, K
EEE21Z 124, ERIIZNRAEEIVYTE.
EBAER SR B R ORUSHER of E 2
(X, s»8—=YFa b a2—#(Dell Dimension
L700cx)& AT, HliliE 174 »F7 4 A7 L
A (SONY CPDITMS) BIZ 2R L7=. oK
JNET ¥ —R— Rz L > TiTbh -,
MWL BTy 2 RO T &
MF] BLUTEED Tk T, 201X201 E2&
OTEFN TIER L7z, B 2RI - & (2
) X, R, FHE, ARTHH. Il 2
D 7 N—F 12 EEh, Type | 1E, AEBOD
M), A0 TR, FEo M), REo M)
D 4 BB HMR S L, Type 2 (ZFAROTE],
FREO THR), #REo 13, FE0 TR o 4
FRIRDH A R S iz, Zdsilidito3h
LHEFEOPLGH 3.8° ORMAE LY, B
DA T FG O o 3z RoR S v,

FhtE N8S A BASIC for Windows95 TIERL
L7 0 27 AlC L0 il SR & o
FIEOREEIT-7. ETOERIZEBNT, |
BATIERO L 9 Ici & hiz. £, 1200msec
DOIFHBRA T, WiClif Pkl 75 205
A LTzBEE A2 ddA L LT 1200msee 74 AT
LA Rz 2R L, 1200msec 0231155 R I 4 52
AT, SFEATHIE A 1200msec Pz R L=,
LV T 1200msec OFFKHIMIEZ A T, %
M A e THII & R LIS 2400msec 2R L
o, f2iE L, B ERBEBEANL
4800msec D EINZFUSH g SR - T28E1T,
RASGE LCRS L7, =5 11 40 1T, =%
2 EEB I A8 ITE 2w TV, £y M
[ 289 3 S ORER 2B AT, WRE ORISIZ O
Tk, BUEMERE & EE AR L.

PUE L, MR ERE NS 2 ol
DRI D RT Y —DONEO—ENEOH T
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LTz WRE L, 7 o —R— K007,
“P o2 EOF—EER LT, 2 filifs ik
—H L TWAERLIEYESORIGE LTETFED
AZELIET " —%, —F LT
NO"DBEGE LTHEOAZELIET 7 ¥—
A4 Z LR B

FEBR | TIE, ST & BRI Type |
Ol A A, ST S LTHEED
b L IERED [h) #2RUIEHEEIZE, #%
el aEo TR b L<Eaao T
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BETERENATHAD) &, EFHEOE

BN —E T 2 B ORI L L bk,

7=, EITHIE LT, AR TR b L

5] #2RLLEEEICHE, Gy
b L HRED h) #27L, SITHOE
HRE M & meilig o A EES —E T S GO
HIWrH R D Bz,

5 2 T, HATHIE LT Type | DWFh
MO A, HEHIZIX Type 2 DWT Ao
fili e 208 Lz, BRE I, SfTiligiamo
M) &L FAGAO TR o0& X, KT
Hil o EH RN & SRR O T o @Rt s &
WBETH Lok uiz. £z, EITHRAAR
it LIEFEO Tk OEEICIE, Tk
O AR & B O BRSNS —EO 5
O A RS B,

FEBR 3 T, E5R 2 OSTHIY & Gk o
il A AR, FEATHRIMICHEL Type2 DLW
N ORI, HECIE Typel ORIl 2R
Shiz. #sREE, %Elmsraeo 1) b
LLFAED TR ok &g, HhikoE
BRIm i & AT O SCFEOARIE L ZIRETD
Lok ohi, F£i-, #mERESARES L
EHFAO Tk OHAICE, Bl AR
& AT O B R LA — BT 2 @ o
nisR bz,

R

=g

PYES-UNO™= w F 2 ORISR DUV T,
SeATH M o B PE(E M, ) X KIS o fEEA
(“YES”, "NO”) X t&efliofia( [, T4 )
D 2X2X2 D3 ERSFBATEITo/. 3 BERE
T < CTHBRENEE THS.

FEORER, TR O BRI ED RSB LR
72(F[1,23]=5.95, p<.025). ZHuiE, "YES” & "NO”
D F ORI HBT, STl o RPED E bk
OEEDTN, BTHHHE LY LSRR
B moTWABZEERLTWA. £, RIG
OFRIEIZ & TR HA 2 5 AU(F[1,23]=5.67,p<.03),
FOGEMPYES"@UE 9 H3"NO” L 0 & SIS 23
Lo TWHEERLTWS. £, KA
fERZ W THWTF b EETIE Rt A
B, EERIIOWTHERBE L L& L
A ETR N LG, ST OSSR 5 IEERF LT,

w
(=]
=]

o
7]
=

O "YES”
m"NO”

g

Mean reaction times in msec

-4
[Ty
(=]

Word Calor
The first stimulus

Figure 1. The encoding effects for reaction
times in word-color matching task in function of

the attribute of the first stimuli in Experiment 1.
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¥ 2 OYES™-"NO"= v F 1 7 O UG Ol
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EREFIZOVT, S Tilo B Bk, (@)
X BRSO FREF(“YES”, "NO”) X # fill i oo — ¥
PE(—E, F—#H) 2X2x2 & 3 BRI
EiTofz. 3 BRI T X THBHRENER TH 5.
EORE, AT OIRME: & oo —#
FELZ BRI BRI S T (F[1,11]=0.37, nus.;
F[1,11]23.17, ns)A8, SRS ORRIFIC (1 = 2h ami 7
HAL (F[1,111=9.37, p <.025), efTiiligo mik
NEWRTHLHGEE L ATHIEEDOW Gz
T, BUGAYYES DIE D A"NO" K 0 ) RG]
BEL 8o TWD I EERLTVS, KA
[ZoOWTHETHE CIERNho7-. o, B

BILOWTHAEHIRE & LIAENIZL A ERL,

AT OFT GG IEERS LT,

Maan rescton tenes in maos

Congruent Incongruent
Gongruency in the second stimulus

Figure 2. Congruency effects for reaction times
in Stroop matching task under the word

condition in Experiment 2,

Mean rescton times n maec

Congruent. Ineongrusmt
Cangruency in the secand stimalus

Figure 3. Congruency effects for reaction times
in Stroop matching task under the color

condition in Experiment 2.

£ 3

SR 2 1 d8 0 D e T & et o> R ARIE
FaEANEZDFRE R L S>12FH 3 1221 T
%, EHR 2 LR ETo7. T42b
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p<.025), "YES"OFEDIE 5 23NO* DI & 0
LEIGRIAELS Ap o TVAH Z L AR LTS,
ST, TR O—EMEC b EREB A LN
(F[1,11]=21.93, p<.005), ZiuiE, SEi7dliso )R
HEBR—FHLTWEED, F—HTHABELY
b, B Ao TSI LAFRL TS,
ZEEAERNCDWTIE,  Eflilifoo JEg M x Se17 il
WD —FAPEG M A2 & 8 B AL(F[1, 11]=4.50,
p<.10), ERHEOFERMEDREOBE O F R E
OEBE LD L, SEATRMO—Hoflik & R~ — ol
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RIZ, R 3 IZBITHIEERIZONT, HE
Mo BLE(ER, &)X IO A
(“YES”, "NO”) X SefTHiligtod>— 3tk (—F, ~—
H)D 2X2X2 D 3 BEREGHEST AT -7z, 38
EHES < CTHERENER THDH. TOREE, #%
fed o BT E R oML BN
(F[1,11]=3.71, p<.10). Ziud, el @it
DXFTHLHHE L VB THLEAEDHA, 1E
BRERMES o TWNDHZ AR LTINS, —F,
FISOFBEICREDRER LR o1
(F[1,111=047,n.5.). & B2, SefTiiligo—st
DEENFUTA LTI o 72(F[1,111=14.60, p<.005).
Zhuig, EheMoO—BER—B L TV AEE
DIEPAR—EOYE LD LIEFRBIL 2o T
WAHZEERLTWS. ZEERICONTIE,
A il o0 TR M X e AT oo — BBl A3
H &8 AL, 11]=3.91, p<.10), &GO E
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HREDOBEDHPEROEE LY b, STl
o> — B & A —Eohl O MO EEFROEN
REL ADMEMARENTND.

1750

g

Mean reaction times in miec
5 o
8 =

-
)
o

50
Cangruent Incongruan
Congrusncy In the first stimulus

Figure 4. Congruency effects for reaction times
in Stroop matching task under the word

condition in Experiment 3.

Congruam Incongrusnt
Conguency in the first stimulus

Figure 5. Congruency effects for reaction times
in Stroop matching task under the color

condition in Experiment 3.
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Figure 6. Congruency effects for accuracy rates
in Stroop matching task under the word

condition in Experiment 3.
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Figure 7. Congruency effects for accuracy rates
in Stroop matching task under the color

condition in Experiment 3.
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