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Effects of visual hemifield on Gratton effect (conflict adaptation effect)
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Abstract
“Gratton effect (conflict adaptation effect)” refers to the increase of compatibility effects observed in stimulus-response paradigm
when the congruent trials appear more frequently, compared to less frequently. We aimed to examine the effects of visual hemifield
where task-relevant letter strings are presented on Gratton effect. In Experiment 1, we manipulated the appearance probability for
the congruent / incongruent trials (75 % / 25 %) in the left and right visual field. The results showed that the compatibility effect was
greater in the hemifield where the congruent trials appear more frequently (75 %), than the hemifield where those appear less fre-
quently (25 %). That is, we found “Gratton effect across hemifields” (left and right). In Experiment 2, we manipulated the appearance
probability for congruent / incongruent trials in the upper and lower visual fields, instead of the left and right visual fields. The results
obtained in Experiment 2 were different from those in Experimentl. The compatibility effects were not modulated by the appear-
ance probability for the congruent / incongruent trials in the upper-lower visual field. These results obtained in the two experiments
suggested that cognitive control in visual processing works independently in the left and right visual hemifield, not in the upper and
lower visual hemifield. This finding provides the possibility, that the independent control of visual processing in the left and right vi-

sual field may due to that each cerebral hemisphere controls visual attention independently.
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Upper-Left Visual Field/Incongruent trial ~ Upper-Right Visual Field/Congruent trial

>
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Lower-Left Visual Field/Congruent trial ~ Lower-Right Visual Field/Incongruent trial

Figure 1: Examples of stimulus strings
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Table 1: Mean reaction times (ms) and error rates for each experimental condition in Experiment 1

2.2.1 Rt EERE
EEICE U PSR E S Lz, 2 (X—F v b &

Probability Compatibility Visual Field
Left Right
Reaction Time 75/25 Visual Field Congruent 484  (56) 480 (59)
Incongruent 555 (70) 549  (66)
25/75 Visual Field Congruent 489  (55) 483 (59)
Incongruent 552 (76) 534  (58)
Erorr Rate 75/25 Visual Field Congruent .04 (.05) .12 (.06)
Incongruent 04  (.03) .11  (.07)
25/75 Visual Field Congruent 04 (05 .11  (.05)
Incongruent 05 (.08) .10  (.08)
Note: SDs are shown in parentheses.
< 3.11),
23 EE

J A RXOWENE) X 2 (—EF AT A — AT O HBLHER)
X 2 (RR1REF) @ 3 ZRFEBRZINE N BT AT 4L
oo TORER, X—F v M)A XA (F (1, 15)
=171.46,p <.001,7n,> = .92) & S Rt%F (F (1, 15) = 8.85,
p<.01,n’ =237 ICHBEREDENE O, ZiUd,
AR (64 ms) DFHLNIZZ &L EMHE (520 ms) X
Db ATE (512ms) THRUGRIEWZ & &R LTz,

EBC, F—F v & A XOEAMEX BT /R
—EEATOHBERICB W AR AL (F (1,
15) =5.40,p <.05,n,> = .26) . Z4LL Figure 212773 K 9 12,
WA PEZN DS 25/75 R SRAF (57T ms) LD b 7525 1%
& (70 ms) TREL o722 LD THHTZ, DOF
D . AE7 Gratton % (13 ms) b7z,

ZOMOENFA N AAERIIAE Tl h o7z (Fs<
2.39),

[ Congruent M Incongruent

580 4
560 4
540 4
520 4
500 4
480
460 1
440 1
420

Reaction Time (ms)

75/25 Visual Field 25/75 Visual Field
Visual Field for probability of congruent/incongruent trials

Figure 2: Mean reaction time for each experimental condition in
Experiment 1

Note: The bar indicates standard error.
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DO—EFITOHBHEHRIL50% Th o7,

314 FgE

FB 1 L RBROFRLE CIirbive, 24 BT o 4 EiT
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‘N RO ETFOAZELIECTEORY V2T Lo #HRE
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FEERBINE ONI1%, FAREF S 75725 MREFL. FHREF
M25/T5 KM bR 4T 0y 7 2 ETFEBML, 20
. LAEPAS 25/75 BEPSRME. FHREFAY 75/25 BLEF SR
biebaTav I ETolk, KO OERSINEIL DO
WOIEETH -7z, TRTOERBINE L. KEREZIT
om . —EGITOHEBLHEEN T X THE (50 %) O

7m/7(mﬁﬁ)%ﬁon

32 #ER
KFERBINBZE OIS OLNTRUEN S, EAICHE LT

SRR & BRA R OERENFE T L ICE T E N, 272
L. FEBR 1 ERERIC, BOGRERAY 200 ms LT OFRIT XA
Akﬁ&éhto%%z BWT, 0 &5 eilfridse
HATD 0.1 % K (428192 37 4 397) ThoT=,

3.2.1 RISERE

BRBRASINAE D BE SN IEA AT O UG & 32

ROVVER L OEHER A% Table 2 12T, Thbzb &

2 (B—=HF v & A RADEAENE) X2 (—&RIT/
A—ERITOHBMER) X 2 (LR o3 EREHRS
MEBNGEAN BT O, ZORR, ¥—7 v he
4%@@Aﬁ(Fu19=5w9p<mnn;<%)uﬁ
BREHDENA OGN, Zhid A E (48 ms) 2
oz &Rz,

Fio, —BEUT A —BEIT O I BLiEE X 2R LRI
BWT, AERZHEMAPRONT (F (1,15 =7.02,p<
05,17 =.32), £Z T, HHMlEDROBEEIT > T2HER,
25/75 BEFSRAEIZ BT, EAREF (561 ms) & 0 & FHHLEF (542
ms) DOFFNISHFENZ ERHL N E 27 (F (1,
15) =4.66,p<.05), BRI LT, FhR 1 TRLNZZ —
7o b A ROEENEX —ERIT A -BE T O B
TEROAZBEERIE, ARICELE»>7 (F (1, 15) = 1.38,
p=.26,n"=.08), DFV ., HLE Graton ZHEILH Hie
Mote GEAMIRE 7525 HEF &M 51 ms, 25/75 H%
25 45 ms; Gratton 21 & 6 ms) T DM O FAF VT
RHAERIZAEEICE L2 h-72 (Fs <1),

322 8ER

ST L ICEERBMENLHONZBAERE AW
T, SOGKERH & RERD T 21T 072, ZORER, ¥ —F v
e A XOBEEMEICORTEHENRALLN F (1, 15) =
13%p<0%7h—4ﬂ\%§+V’Wf%ﬁAﬁﬁ%ﬁ
Holz, ZTOMDEN IR AT AEICITELR
nol= (Fs< 3.90),

3.3 &R
FEBR 2 TIXERR 1 L RO E R fAEE AT, E
B 1 TR ONIEAREIZR T 2 BB Gratton ZhH: 03 1

Table 2: Mean reaction times (ms) and error rates for each experimental condition in Experiment 2

Probability Compatibility Visual Field
Upper Lower
Reaction Time 75/25 Visual Field Congruent 519 (88) 533 (95)
Incongruent 567 (84) 586 (83)
25/75 Visual Field Congruent 540 (90) 519 (97)
Incongruent 583 (87) 566 (92)
Error Rate 75/25 Visual Field Congruent .04 (.03) .05 (.04)
Incongruent 12 (.09) 16 (.11)
25/75 Visual Field Congruent .05 (.05) .06 (.05)
Incongruent 12 (.09) .12 (.08)

Note: SDs are shown in parentheses.
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