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Wang et al., 2021) Wi £ F 200 &3, 49058 R
LR e i & N UN LT N O 37 W0 IRl I B et b 4 4D
F T 2332 T 5 75 I RE IR (E 22 4%, 2020; Shams
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2016; Martin, 2007), LATEMFIE R, BARLGIER
KARRE b H e F X AR AR AL FE(Li et al., 2024;
Morgenstern et al., 2024), 4% K945 FLIPE 4
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0.009, n; = 0.10, MK FERON BE, F(1, 87) =
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4, 1(89) = 6.05, p < 0.001, Cohen’s d = 0.64, 95%
CI = [29.98, 59.28], &k FFWHLE I W A /K I,
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bl Y i o 3 A

X RN K A, LR R T 28 3 B 4 R 3R I S 5
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55 Lo MRt 3 AR E W 3 KT 5250 1a, 1(59) = 3.46,
p = 0.002, Cohen’s d = 0.89, 95% CI = [21.05,
114.03], M55 1b 595 1a, 1c MZEEHIIANFELE
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028, 5 0 #ATHMA t K IfE, S04 1b 5 0 A~F
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¥ 1a WE/NTF 0, 1(29) = 2.81, p = 0.009, Cohen’s d
=0.51,95% CI=[10.11, 64.13], UiIIfEAEM % S
BN, SEE 1 BE KT 0, 1(29) = 2.53, p = 0.017,
Cohen’s d = 0.46, 95% CI = [5.82, 55.03], UiEHTATE
Wbt PR o L R R WIFE SN 7K B, s &
TR A2 BN BRI, BRI 2 T BN,
TR E SR, RZ, WU £ 20

ST I0 EL AR R DL B BIE A SR A A R, AR
WIS PR UERY bootstrap T EEL ] T —AF L5
Ut 32 AR AL 1000 YERAE Y25 50045 (K] 2D),
T A AR R S 7K B IR E e AL, AR R
AN I G L 0/ A R o [ G R 8 3 [ S5 o 1
FEREARAR O 2205 SRTNTSEES 1a B 5 M AE P AL bR
0 N7, S5 1b A AEDARAR O BT, SC50 1o 2
SIAAENAERR 0 b5 o SR IRIFE LR, RG]
VR ED AR G < e i s A

30 S 20 HEBRALAERFEE B

SR

INCESW W gy A Y S
(AR oE S RUNE, SR, SEER 1 A R A
RHIEC R B, B R AR 2B R AR 1 S L2 4
T L8 TR 58 4 (Baddeley & Hitch, 2017; Potter
& Fox, 2009; Wiggett et al., 2009), 1717 W 5 5] 35 01 ¢
PRI IR T SCERAE o MR —if AR A (Higdon et al.,
2024; Roberts et al., 2023), K REF I H 5 M 401K
IR e ARG, 91 G 45 Fh 2 A B e, A X R
X — 1 A o R SO L SR
B, e T W 5P #(Hockley & Bancroft, 2011),
AT I A0 ) 95 P 22 R 7 T B S R S 1 Y 5 AR
o FETF I, SEER 2 FESCEE 1o W3R L, KA
B R R T SR A s oy SO R, DU SRR
P& 5 i 22 3B 2O Bz K P B S S RN 1Y) R
Wi, MR 28 M\ 0 B 16 (Sternberg, 2000), # XN T
U SRV N ) ) N el [T RS T O R g L D
S SCF R REAE SN K 2Z i 58 B SO T SEE R
T B 400 o 98 ) 2 B 3 bR 1B 28 S S0,
g 7K B SR 32 RO AT SR AN 23 32 B FE R
31 FHik
311 #ik

S 2 ILHHZET 35 A KA, Hoh 1 ek
W hRifE 5525 1 AHIRD), FIA 34 90l M: 15
&, k19 4, AR 21 %, SD = 1.92 %), fiF

AR s B IR, HIR T AR S
M EP . AR AR T, SLRATEE T R
[F) A5 HLAE S50 0 S ARASAH I A 4R o A A K i
WRIR S E AT, FFE IR N Rt
3.1.2 EIn{YEEFbt At

SERGANAR R SCES e, PRI B S 525 e
A — i, i B R I AR R SO, AR
SimSun, fLff 5° x 6°,
313 EWigit iRz

[A]SE5 1c.
314 HESH

[A]SE5 1c.
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TESCES 2 H(E 2E), XFF AT KF, A
58(83) . # R FWr ot i 58 (32), t(33) = 545, p <
0.001, Cohen’s d =0.93, 95% CI = [32.16, 70.54], X}
TR KA, W 3E b 28 (23) ik 35 K T 58 v 28 (6),
t(33) = 2.26, p = 0.031, Cohen’s d = 0.39, 95% CI =
[1.67, 32.44]), %5 LRI I N HTK -, #6520 Hi
IKF, W o i 2 v T T e o, BVAEAE AL 32
RN, MAE S K-, s o 58 2 v T o
5, VAL o8 £ S8 o

AL AN, S5 1e FISLE 2 78 KW Fi /K-
SN KT AL b v 5 T B2 i 5 43 51 5 45l ST A
ALK, IR AW E 25, ts < 1, BF < 0.33,
DUt 7 DR 19 45 SR 3R WA 38 ok v A R UE A S He R
i o 45 AU IR e R PR SO 2 BRI, S K
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DT W NS S - A DR I N O 5 s Y A
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G S TR R N A Pl VA & 5 i
T SR F 5 ]

K HH tDCS H A DA S J2 T 500 75 1A 24 51 %o Js
I KB S AN s o LAFERFIE R BH, 22
TR I RS I N TR EE LA X (Binney et al.,
2018; Diez et al., 2017). L 3CYE 3 7E L 1c Y%L
Bt b, X 2 AR e it o B AR R, W SR AT S 2
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Abstract

Sensory dominance is a phenomenon in which the brain selectively processes specific sensory information
when presented with multisensory inputs, thereby enhancing human perception of external stimuli. Previous
studies have discussed sensory dominance at perceptual and response levels. However, how the intermediate
processing level between perceptual and response levels affects sensory dominance remains unknown. Therefore,
the present study adopted the cross-modal 2-1 mapping paradigm, and object categories were manipulated
through three studies to investigate the role of the intermediate processing level on sensory dominance in a
cross-modal conflict.

In this paradigm, based on key mapping, cognitive processing levels can be defined into the preresponse
level (including perceptual and semantic levels) and the response level. The difference between the audiovisual
incongruent condition and the audiovisual congruent condition is called the conflict effect, and sensory
dominance can be obtained by comparing the conflict effect of attention to vision and auditory. Experiment 1
manipulated the degree of difference in object categories to explore its impact on sensory dominance.
Experiments la—1c involved animal objects (small differences), tool objects (moderate differences), and animal
and musical instrument objects (large differences). A total of 30 participants were recruited for each experiment.
Visual pictures reached perceptual representation early, whereas auditory sounds reached semantic
representation early. Therefore, Experiment 2 (34 participants) changed visual pictures into visual words on the
basis of Experiment Ic to explore the effects of the visual presentation way of object categories on sensory
dominance. In Experiment 3 (20 participants), transcranial direct current stimulation (tDCS) was used on the left
anterior temporal lobe, an important brain region responsible for processing object categories to study casually
the effects of object category on the sensory dominance of the response level further.
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The results of Experiment 1 showed that, regardless of the difference in object categories, the conflict effect
of attention to auditory at the preresponse level was significantly greater than that of attention to vision, that is,
visual dominance. However, visual dominance at the response level appeared when the object category
difference was small (Experiment 1a). Moreover, no sensory dominance was observed when the object category
difference was moderate (Experiment 1b), and auditory dominance appeared when the object category difference
was large (Experiment 1c). The results of Experiment 2 and Experiment 1c were consistent, that is, auditory
dominance, indicating that this behavior pattern was not affected by the bottom-up visual presentation way. The
results of Experiment 3 showed that under the cathodal tDCS condition, the preresponse level still showed visual
dominance. However, the response level no longer showed sensory dominance. This result showed the effects of
object categories on the sensory dominance of the response level from the causal level.

The mechanism of sensory dominance is still under investigation. The present study was the first to find
that object categories affected the sensory dominance of the response level. From the perspective of cognitive
processing level, the intermediate processing level played a regulating role in the sensory dominance of the
response level. This finding can enrich the explanatory theory of sensory dominance and can provide a new
perspective for the study of sensory dominance in a cross-modal conflict.
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