Advances in Psychology /[0>FEZ2HERE, 2023, 13(9), 3743-3749 Hans X
Published Online September 2023 in Hans. https://www.hanspub.org/journal/ap
https://doi.org/10.12677/ap.2023.139467

HF 2 EBREX  2E BRI

—ETHEERINF?

G S
JOINKEEZT #BE, TR M

Weks H . 202347 H20H; FHER: 20234F8H31H; KA HM: 20234F9H15H

=

PAERT ORI BT AR R M E MR, SRARDN KRB FRREEFRIARE /A
MIALEF FVE R, FHREEXZ AT B AR KRR N, AR 23 By 42 93 R B $05 28 [ Bk 4 = L i
P934 (Attentional SNAR Effect). E¥FEFAEMERIE, WAFENFRIE, 7= MBRGX 2R
BHRRMERRETHT HBERIEERIRFRAE iREFES N . RXRGRE T =475 H KSR L&
FARHBERARRE, BISCREFRRERMYME MER SRS AOIB P RAER W 22 (A R AR SRR
ML Z RER, FHXRRRA TR RE.

Xiid

BERIE, WFRIE, MESMEFER, Attentional SNARC

The Influence of Spatial-Numerical
Associations to Visual-Spatial Attention
—Based on Magnitude or Sequential Representation?

Weibin Yang

School of Education, Guangzhou University, Guangzhou Guangdong

Received: Jul. 20", 2023; accepted: Aug. 31%, 2023; published: Sep. 15", 2023

Abstract

Previous researches found that the perception of numbers can influence the orientation of spatial
attention. Presenting participants with small/large number cues automatically induces attention-
al shifts toward the left/right visual field and facilitates detection responses towards targets in

DOI: 10.12677/ap.2023.139467


https://www.hanspub.org/journal/ap
https://doi.org/10.12677/ap.2023.139467
https://doi.org/10.12677/ap.2023.139467
https://www.hanspub.org/

Pt s

that visual field. This phenomenon is named the Attentional Spatial-Numerical Association of Re-
sponse Codes Effect (Attentional SNARC Effect). However, there is currently a debate regarding
whether the influence of numbers on spatial attention is due to magnitude representation or se-
quential representation. This study systematically reviews three aspects of empirical research
and relevant theoretical explanations: the influence of the magnitude representation on spatial
attention, the influence of the sequential representation on spatial attention and influence of both
on spatial attention. Finally, prospects for future research are proposed.

Keywords

Magnituderep Resentation, Sequence Representation, Visual-Spatialattention, Attentional SNARC

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

A IRATRE T 4 TR MR, B M EEMES A TR, RIS, s E
(IR 225 A AP 50 K I G o o T8 45 B — /N T, KSR T UE B (0 N ERAE 5 2 A AE R A
INE 5 AN S TR E T KB 5 4 S 1] 6 5E (Dehaene et al., 1993; Gevers et al., 2006a), HiXfhEtssn
PASEHA 23 [ . Fischer 45 (Fischer et al., 2003) K iR TE, #56/EF R R BoR — v (1 v f
INERR), RIETELMBAE M HIL—A HARRE, 253 55 ZERN 2] HARfIEeT 25 R B . 4550,
BN R SRS TR, MR ZNB NI, X0 23 E bR PRI SRR R R N
KBTI, XA E B E PRI SR R . Fischer $7 % 52 m 2% ()7 2 BB R AR i 2 i B s 1) Bk
&b 2 N 2t 20N (Attentional SNARC Effect). Dehaene %5 (Dehaene et al., 1993)R fil ERP Hi AR I E F1E N
2 RN R B L Bl 5 R A B N R & I 5 R I I FRE B AR ALl . - HL, Schuller & (Schuller et all.,
2015)#E— T fMRI W 5T R I,  Hig 0 3 — 0] 2 [ (R (2 kP 08 R 15 5 2 B3 5 1) B B AH DG R i B2
JE AR AL, o 3K 2 BLR  BH H - B 0 6 L 2 TRV = AR

Dehaene # H 0 B 7 2% (Mental Number Line)H & A A i 4005 2 )3 B s IR B T 507 1%
BEL, ZERIEH, BFrEEE BRI PRIy — % W BIA IS4, NEHE MR B
o B0 e 88 R a3 S — 00 2 ] PRS0 5 e Bt | T30 I B A B e OB 4% NP E 5 H AR 230
O B — B AR R BT M TAEICAZ(Working Memory) i 5 iR 5 5 4% 7] (9 45 (Abrahamse
et al., 2016; van Dijck et al., 2014; van Dijck & Fias, 2011), W\ NECFAE AR CAZ A B P AL B 5 25 1A 1k
BRgh, AT T I Sk BE S A ML, T REREFSAM RS, Har T8 s
2% [B) 7 R A R FH T 2507 (0 B0 R AE I 2 B I I P R AE M AFAE G, AR SCE R B0 23 RV 45
RIS BN NTF,  FRGuh B S RF R R AR AN SRR T RAE A G 7T, X AR Fi i R .

2. BEFHERIEXT Attentional SNARC Effect BYfERE
2.1, INIBEHFLTEP

AR L B K 2 B i (Dehaene et al., 1993), #u7 (HCR A5 B AL T2 H 45 21 4 b AN OB RAL -
RAETE KT B 22 B4 S o AZ BRI S A5 2 B0 P 7/ B A s 3R A 2 B Sl o 1o
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()7 T e, R/ BB WL e ), SR IROR BB B A5 23 F] . Dehaene %5 (Dehaene et al.,
1993)F %2 1 [l /7 N A2 245 (AR B, 45 SRR I T 7R s pl, Bexd 2 Al (R B 205
Bal 52 AR R — 0, X UG BH BN 5 SR O B 2R T R L il (Gevers et al., 2006b). Fischer 25
(Fischer et al., 2003)#E RURMME S5 R I, BIEECF SR8 T06, RIBER/NE T LRI R (21
Wi B AR AN, RZEBBGM. NOBEETFLIN M T A, Attentional SNARC Effect [
FEAE R IR F B HBOE T B4 N B X A (RIREAE, EL BT IR P 2 ) R 5 40 A [ = A Bk
RSPBRFER S IS BOR (S B R 25 80 B 5 B AR FTTE R w67 B — 50y, D6 H FR
M2FER, AR 4PIE A EA— 0, Al 322328 (Cutini et al., 2014; Fischer & Shaki, 2014; Moro et
al., 2018).

2.2. SCIERAF3R

A T A D ) B R X A R L3 A DX 1 SR % %2 5 R AIE 5 0 R AR AE i %o R i 2 )
E IS R ER] . Dodd 45 (Dodd et al., 2008)7E 5246 72k FH H A AN B B0 AR R I 3
KT I B RAE T R, 5 Sl BLE 15 % Attentional SNARC Effect F 1) 5[]
S5 R R IUE RN SRS ok, A8 LR R EC T RIBE=E T Attentional SNARC Effect. %45
LB T B RAETE Attentional SNARC Effect f= A= FEHH B ZE . th4h Fumarola %5(2014) 1 Sellaro %5
(Fumarola et al., 2014; Sellaro et al., 2015)7ERF 5T H R AN BT FRAFAN P B B0 R AE BRI R0
SR T REFM G FAINBELS, S T OBEEBCF LI, BB N A R R AL EOE T x R  A A] B2
E R

P22 AR 2 5 TR 58 A1 A S 4 25 i SR A AE Hi o X W 2 R B sz ol v BT R IR OB E T . AT
FOH R IR 7 HOABAT 25 R 5 25 () 0 M) A G 1) 5 T - (Posterior superior parietal lobule)th 24 &
(Piazza et al., 2003). J& Tl EMHg) V2 AR A A R R P, RS HR A, K2
SR HR 2 X S5 54— A T 2 A B 2 13 B FE AN R B A A RN 4% o 24 ik 7R AL B Y B
RN ey, ST Bt R 2T E M EEeE Bt — P 1g5E . kA Hubbard %5 (Hubbard et al., 2005)f#f 4t
TaH, HOERAEIN L0725 (A SR ] B R B TP 4 T e b L 2 A R A, X 825 JSCRE T8
BRIESEMERZERRR,

3. BEFIRFFFRIERT Attentional SNARC Effect BIfREE
3.1. TIEICIZiRE

B2 B 0 O BT R 2 TRV R ) S e IR B T B 0T RAE T AN 2 $) B R AIE (Casasanto &
Pitt, 2019). A AT 7T & AL AR 112 HE 28 P9 AR 505 o % (] 7 =& B B2 1 (Abrahamse et al., 2016; Fias &
van Dijck, 2016; van Dijck et al., 2014), AT bl 3 S BAE KBS 2 P R, TR 2B A
Attentional SNARC Effect )4 [H 45 A& B A7 il 75 AR 1012 A H07 A 437 B8 i e A 2t i ol fy, o
FUPE T A7 B T AN T B0 N AR I BB RAE . BT AE AR CAZ H LAUT 7 91 S0 i, X Bl A7 77
KW — %M T4, HMREARSER, RXEHFLMJ71a) a] DO ST T 805 10 Fos A5 50 o2 (van
Dijck et al., 2014). van Dijck %% (van Dijck et al., 2014)7EHF 78 H B R Wi e 1012 — 8 B0 e B kAT S
MAESS, 85 R R IE7 3 2= B B R 5 S 5 8EEILIZ R AL & —30 W5 8B EE KN K.
Lindemann %% (Lindemann et al., 2008) 7 S 46 i 22 sk Bl 175 E 47 75 15 40 W7 A1 25 10 B el 12 RN & R 3
RET P50, AT EAE T T B BTG 7 =G 0 . 45 R B T BT 4 1) 7 TR A B 2 R 02
(40 7 B T 204
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3.2. SCiERAF3R

[ERER AN R B R, A 1 73 R IAFAE T AR E 12 A I BF R AEAE Attentional SNARC Effect
B 7= A ok R R R 3% 3 SF A (Galfano et al., 2006; Rasoulzadeh et al., 2021; Ristic et al., 2006; van Dijck et al.,
2014). van Dijck & (van Dijck et al., 2014)7E 52560 1 15 e BRI RN 4 BT 78, 2 a7 5
T RIRNFEA go/no-go 1F55, U ZE AT T BIECT I A BEATERIN R N . 45 R R B FAE L2741
SRR AR A R AT el 1 e = W AR 5 221 PA PN T e i e [ e G P s = R 7 P VAR S 21 2 N 2
(R B AR R A S e R S5 R, B Attentional SNARC Effect. SZ& — K F 30 BEE 4 Rl E A
KILT Attentional SNARC Effect, J&CFBEFF AR SHERIE, (HPEHAEFEER T HHESI R & T %
iEo AR T W R B 6 bR B85 5 40 Hb s it py 35000 B 25 B) 1 (7R s #6 #% (Sahan et al., 2022). Sahan %%(Sahan
et al., 2022) K FH [FEIFER) 2B E B S5 & THRZIHEOR, IF HR AW oe SBREA KL, 455 #4521 van Dijck
& (van Dijck et al., 2014) 25 8, FH &I TAE 1212 o B8 T 17 F1 R AEA7AE 12 35 1) Attentional SNARC Effect,
b e VAR A I PA N | oy ol o k1 ol 5 PR e 8 VAR VS 21 2 =t R vy P T e P e
UEBA 7 M ZRAE 5 W0 58 2 1) 5 2 TR () 5 &R » B4, Ristic 5 (Ristic et al., 2006)#1 Galfano %5 (Galfano et al.,
2006)K 5 Fischer AHRITEE, (HERPAAAE R — WA BN 70 e ) O BRE T4, S5 BRI T 1)
Attentional SNARC. X3 T g R 25 (8173 = A 520 BE 0% AR 4 B AR AT 2518 Se i o, At ui i 1%
SR [ AT 55 B2 SR T B TAECIZ HR BIERAE, T A2 B 13 ST B A I 7 R (1 3RAE

AW A BT L AR F R — 25 8T RAE 5 58 25 (8] 2 1) 98¢ & (Rasoulzadeh et al., 2021).
FLI5E )7 2 47 2> (Early Directing Attention Negativity, EDAN)# A AFR &% % 4% (Al MR R AT N T
WG, ZRr E BRI A MR EHUG I 200~400 =30 Bl A A0 00 6 R 2 o T 1 28 2% 47 40
(Anterior Directing Attention Negativity, ADAN) T H I BN Ahs £ 2R BT K IEREB I
U, RS EES RN LR EDGH 300~500 ZFPLEATHX 5k WM 7% % . Rasoulzadeh %%
(Rasoulzadeh et al., 2021) %% | 741 h B TAE R R I 5 K B FL S5y, 45 SR 7E EDAN F1 ADAN 175
RERR I TR ) Attentional SNARC Effect, 147 IE S RAL I AR =AM o i3k — 25 (R 4373 B < 30
Xt B 0 PR A1 ZRAIE £ 15 560 R 00 K A P alpha #50E%,  $skek 0 2 [A045 B A T

4, FEENRFFRIESHERIEX Attention SNARC Effect BYFREE

AT A B T IR, YOI RAE S B 2 R AL T 5] A0 2% (A3 RO R A 2 R A
F(Koch et al., 2023; Prpic et al., 2016, 2021). Prpic Z(Prpic et al., 2016)%& A\ SR & SR SAE Al bRl 2% 52
BrHERMNRR, RS 5HFREL, RN RAE(E K02 A R RAE (A 2781
VU5 7F), HFHARRIR 2 ACE TP RAE 5 B RAE I 7 AR, 0T RAE UG R B RAE B R ME, T
A R RAE R/ ME . Prpic 73 MIFE 88 T 8 R S AR AT 5 A SRIBORMT 55 T0 D HIIR Xof 4% ] S5 S8 Fr) 56
Wi, 45 FRBUAESS AR, FRAEGE T XS5 550K, SRR E FIEH. X
TR, Prpic #&H T HBARIEAT R, AL 23 IS (1 I P2 R A7 AE P, —
AN AH S L] (Order-Related Mechanism, ORM), 5 —ANEEEAH L] (Magnitude-Related Mechanism,
MRM), UECERIFONTS AR, T BRI A AL S8 RS AT 550 0RT, F R HE A
T -

EAZ 0 TR B R R AR i e i, A S B E 4R 45 3, Koch %5 (Koch et al., 2023)
K 3 MMELRE A — A PE B B0 B AR R RIS X 2 7 R AE S HUERAE, MRIEEERAE, B
BRUE B S S AN NASAFEE s WA RAEAE R IEEH, T4 P S B 8w 55 =4
A NAGAFAEZE S [BE TS R B REBEE R ST RAF I REE MR T A8 5, PR RIE R IEME
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M. {55 Prpic frfe th B A — S, Koch AR MISGIETF AR KRB 3R, iy SRAL AN ECR R AL P
Fa] AR A4, RREH RIS,

5 RE

KT B I 2 (A R R, AFAE AR R B AR . OB R FS YN B R (B i
YEFH, X238 (3 B A% 1 82 oK B T A2 o B T B 15 >0 15878 s PR 1) 250, 8 ) 5l o R S 1) 2% 1]
= B EOE 2 B 346 B 1) [ 5 () (Dehaene, 2003; Fischer & Shaki, 2014; Nuerk et al., 2005). i LAEiz
AR 2 (R B ok B T TAR A2 G M @ MY RAE, — B TARIAZ IR T —N e 7 7
B B8 50 A AL B 2 X B 4 8]V 2 (K 5 7% (Rasoulzadeh et al., 2021; van Dijck et al., 2014). i3
B FEFE R B 5 BRI RATHEAL, $EH 78 B A0 9 B s R AE R 7 R A 35 & FE 4E FH (Koch et
al., 2023; Prpic et al., 2016, 2021). {EAEAFER IR, SCRAIXIOU A SSERT 5T H 57 i H R BRAE R X 25 )
SRR, BT RO 2 AR T B SR 15 5 AR [F) I8 e gt — 2B I B8 IE

£ LUME IR T Attentional SNARC Effect FRIBFF 58, S 430 97835 W FH B A I 38R Fischer S5 (Fischer
et al., 2003) KA L E, BRI ARIVE . 120 N ERPHAERIN R B AR s tH UG, ARYE B br AL
B TS . 4k van Dijck % (van Dijck et al., 2014)% SMIYE 0 E Go/No-Go uslah &, ZRA %L
LR BN B A AT SOSE, ARHR R s 78 A2 N AN A 0] 1) Js SR [ 22 5ok W Attentional SNARC 25%;
FETAFAE, AR B HARR I 5541 A8 TE A8 280k D 21 /N 00 S RN (B (RT) 22 5, BRI T AN VP A% i T3
5 DA 25 B FRAE 51 A 2 1) 2 ) B &3 1 75 ¥ (Casarotti et al., 2007; Stelmach & Herdman, 1991), SEZ
5636 310 _E R BUR AT g SELMERT Fe 0T Attentional SNARC RS HIAFEAE = A4+ UK JR A . Stelmach A1
Herdman (Stelmach & Herdman, 1991)#&H B 725 A1 = 1) 55— 78 :—— I [R5 5 2 Bt (Temporal Order
Judgment, TOJ)VET, SERMUESS AR, 230 2EESRAE A W AN ) HR B, B IEAN sl e H BT A
S FIWTRIER 5 I AH BT 87 50 10 SN A 5% I 7 0 BN IR HH SR, TOJ Y 2 rb BT A SR )
I B 55 SR it S R A I 8] B ) 2 S, 3R] DASE I sUs b SR B L SIS B O T2 [l R ) 5
M (Casarotti et al., 2007; Galarraga et al., 2022).

A AR B ARG ERP A FMRI 48 BN S 25 (R YE 7 s P PR 28, A Bb T T B S ST i
AL AL IR H AN s (Eimer, 2000; Natale et al., 2006; Wijers et al., 1997). Wijers Z(Wijers et al.,
1997) 7 52 1 2% A1 R e R 5o /A [ o FEL R A3 FRT sl 8 SRR I e S mpo o JRSBRT R0 3B 5 1
N1 4 55 kN . Natale 25 (Natale et al., 2006) W0 N1 PL 435K 2% %2 py I 1 A A NJE I 2 1) 2 (0 X 5
SESLRIL PL AT VR S TEANBURR, 1T N1 5 BT B R A2 AN 2 () E BRI RS, PR A 43 il
ML T ARFERIE ML . Rasoulzadeh %5 (Rasoulzadeh et al., 2021)f# ] T ERP $iR*%%¢ Attentional SNARC
Effect, 45 F SCRAITRAE 51 S0 2 [RVERE o (HIZHF 70 R R 1030 s E R e s i i A e e 3 7
H, XA SR IR T I RAE, 285 R UL T IRF RAEMPER, (EIFARE S R SR RAE IR
I LE 51 A 2 (A1 B R P RE

Attentional SNARC Effect 2505 (1) & It £ 715 B RS B sh AL b 2 m SRt RIS A2, 3R Her s i
b2 AR REA, B Attentional SNARC Effect 1) N ZEAL I B T 58 R N Kb 7 Ko 2 ) ) 502 100 4T
I, HEENECF N R AOR A R o AR AR T 307 23 AN 45 6 AL 2 [y = s e O A, SR ZER
TIORS ff (00 B B DA S RS i sk ie i s, 454 5 e B A G R AR B AR, B4 PL. N1, EDNA.
ADNA J5), 52407 5] S0 22 A1 B I AR FR R R AR 5 Y RAE 2 75 L FURIEEA

&5k
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