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R C AR IE T IN T NEAT R R B2 RGP, 1 HAPERATO 4 =R
FUTX— 05 50 N1 25 [R)FRAE AR 96, (E B0 T N AT 2 S BE I B 7 o LD
T AR P ) 23 (R R AL IS 2 B T HUC77E TAEICAZ (R 7E 2 5 () g A A SR A7 AE
i ABIFFTAEANTF] FA ) 250 BERIAS [ LG 81 ) B U VR A R B TR S 5 58 T4
TR 5 R L], B IRGSGHAT TR

5256 1 DA A (@ M BHE N T, = AT S s e e - BELG 31 4 i Ay — L
N R — N T T RRR A R IUE S, 8 I TRk ) i R I KN
I TR 7 X ERE AR R RN BB S, % T 7B X 47 SNARC
RSUSE (4 P LA B B BE LG %o = B 400 280 (0 1 15400 o 425 SR R S RIS R 7 BRIt
FERE ELERROS, AT Ry — e, B A BRI G BRI 58 e A BN
T35 oK HIL SNARC Z. [ A Dehaene %5 A (1993)7E £ I T4 $ 21 SNARC 2482
JG, Ja SR SAEAN A 2 B OB 4 -5 (= B, A, RECE)In TR I T SNARC
ROSL, 15 SNARC RN IZ HUAFTE T 3 B 7 U 755 i in L2 rh (Gevers et al., 2003;
Prete, 2020; Wang et al., 2019; Wang et al., 2020). #R 525 1a 7E 507 FBE LB — L —11)
TPt 5 rh s Eh oS BT R/ NRIE BRI 5 A 3R ) SNARC B8« 5 i AR 78 i e — (1
AN b 2 SE5 La R B DL — LI LR & S BE L 2 45 k. 9056 1a FET
FIFBEIN T rb KA 3K 3] SNARC RO, ME— Rt 2 8 7 M7 BE— L — R & S I BT
o7 B e BN A Y SNARC 28



e A RER A RO FHRECF I T A ¥ SNARC ZUBiNE? 4w o RHE A 18 5 0y
BT R AT 2507 A - BHR A 6 B0 SNARC RUR 1 F- Pl GG 6 2k 4% — R BE UIIA
FIFHR T SNARC R ;s 2B I AN REIN T2 (] (AR 55 e T4 7 SNARC 8. —
ok, EH T T RHR AL RIS D, Ber B Bl —t—, Hein TR RE
TN T2 T AT 55 S 4 AT . AR, H - BELL B 55— Lb—, e TR BN T2
() PR AT 25 e B A S o L BB 52 I — N A BE(— L L), By in A7 RN T
Z A A Fa e fe— . BENLEIL AN S F A TRt ), Bevn A BN T2 [A4E4E
T U L, R T BRR A BEAL 2 I 56 SNARC R0 () F P il AT 45 462
XA, WAt R — >, S T R A B R TNy
SNARC R FHEEER, H SNARC RS8R BB 23/ o 480 5 BELU A Bz B e« —
te—>, BT RHES ESh Z RN TX 7 SNARC BT P/, %7 SNARC 2w
(0N BB AR . BT B Al 5 SNARC 008 A 0By B 2 TlKs S ARI“U B R o i
TR HCT T P8 L 7R R RN — B ARSI, A 7B HK, R SGA
X457 SNARC OB T ok, %r SNARC RN Bt 2 3 7 B L A5 A8 Ak (55 5 T
e PEC R S 1b ANSE Lo 40K R LU N /S L — BRI B — LI 76 5L
FHIFRHE S 2HE SR PR E] 7 SNARC &0 o il i S25e 1 =N 5280 25 3 nl LUS T
B BT TR S5 HT SNARC RN RN 2 (i R U R R, RER, X415
155 36 e i TR AR I T BL A o ER e T LA s 207 - B A S B B8 v = B o 07
SNARC 50 3 B AT 45 F e s B O T 78 R AT 25 45 ] ASE ) SNARC 240 (TF 3
98 4%, 2018), FAHEN BT B G LI B BN T SNARC f520 T EE AT 5%
M SEIL 10 W — e AR RS B e e A AT S

S8 1R 5 BEA T RO 70 R BB 5 - B 2 D0 A 55 F et SNARC ™
TSR . T RS B A AR 1% (Gevers et al., 2003; Wang et al., 2021), BLA
A 70 ) Ja M ) = BE AT B 81 81 1 45 1 A 755 A o 380 AR L 4 U e ) A R - PR 85 v
We ? SEHG 2 HE— R AN B () J@ MR DUV E PRI, BT T 3 AN S Bd 3 — ol L idk
17 TR . T INTFRE 2SS, AT DF G —mF, S5 2a 7ESRENI
TR /IME B4 R R E IS SNARC 208 . MR, 4IEECF B F e p e n g«
b Bl Sl NI, SEBR 2b ATSERG 20 AT N TR 3RS T SNARC 2. 244,
e DU Bl 557 SNARC ZUSE AN 2 [ 2B U BIOC R, 4 RFFRE S T 9250 1

By RHR G SIS P TP, BRI AT PRl R & 23U 7 SNARC 2
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JSLE TP Bk AT S Fetfe . RIS th R, B 23 A1 1k A BN 60 0 % 9 4 14
PR AT LA Ao A B ) Jag P ) HAd 0N Tz e dedh, SR 1 RS2SR 2 FHMliseh &
AW, JiE BAA R e, JaE ARG EREE, PR AN 3R A
SNARC ZOM TR A, 3% i — R B REHERR T PRI 5 SNARC AR 82
Wi RICAS S 45 SN T AT RE

JAE AR TGV T I T ) SNARC 28085 T 48074 N ) 2 [A) e AiE (Guida. &
Campitelli, 2019; Guida & Lavielle-Guida, 2014; Guida et al., 2018; Wang et al., 2021), {H&
SNARC 248 EL#EYR T8 AR I 1238 5 BLARIR T 8074 TAF A2 128 (A R AL 22 R A
SRAFAEWLZN 416 (Abrahamse et al., 2014; Abrahamse et al., 2016; Dehaene et al., 1993; Gevers et
al., 2003; Previtali et al., 2010; van Dijck & Fias, 2011; Wang et al., 2021) . % 77E K42 1 1)
2 W) AL 32 3 158 32 A0 5 A ST 83 55 S A 22 908 383 4% PR 32 B2 (BUIF et al., 2016; Bulf et al.,
2022; Dehaene et al., 1993; Shaki et al., 2009), {HE{F1E TAEICAZIA) 23 [0 RAL 5 52 B R K 1)
T, HAT IR K B4k #6114 (Abrahamse et al., 2014; Abrahamse et al., 2016; Guida &
Campitelli, 2019; Guida & Lavielle-Guida, 2014; Guida & Maherault, 2021; Guida et al., 2018;
Wang et al., 2021). 256 1 FISCES 2 #0450 f B A 25 (8] @ EOR B A 25 ) @ R EoR & 2
B, FFEEh 7 BT R R, e S AR RBOR A RIS S B T R
BT SNARC RN B A7 5 TPl L0 T DU PO A 5 1 0 » 25
RRIET SNARC BN 5 8 APl e 25Uk R, RIS TR R 5K
k. WA SNARC R LAY T B AE K INHAZ B S T 3R AE,  #5 SNARC R AN
K EFPARENFINEE LA UK R, RRXEAMAKSERART. BTHFELELD
T2 73 [F) A AR AE 2 A ), 17 B A AR AR 12 R AR 27 8] i A e A2 v b 42 2R 1 s X
1R%% 5 52 BE B R 22 11 20, A IR KB SR M 14 (Abrahamse et al., 2014; Abrahamse et al.,
2016; Guida & Campitelli, 2019; Guida & Lavielle-Guida, 2014; Guida & Maherault, 2021;
Guida et al., 2018; Wang et al., 2021), Wi2R%7 SNARC SR T 87 E TAEILAZ H i 23 ) 3R
fiE, MAERF ST PRBOR S SIEE T, 85 SNARC R0 i) GEbE & T HRIG 5 AR 40m
Ao AHFFEA LI IE R R85 SRR TR I, Hr SNARC R B e APl bt
BIARAC R I AR R RS, 452 5 TARCIZRI BN e 47 &, iy 7 TARCIC B 8.
Rl T BT ISR BATI N, B B2 AR AE = Ml Gt - I E AR S IZ Hh 78
LRI o

PIRR Bk 55 N (2022) 3 H XU B A Y e 1 B0 i P 19 SNARC U8 [ R 3G, A
14



9 SNARC R BE AT DA A= 78 i {5 JE iR 25 [ SR AR B, AT DR AE B0 1) 7 () R AR 21 e
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H7 SNARC iS22 RS B sz, 1 FLHC ARSI X SNARC 2482 ) 50 52 3 450
5 AT POR s R 0 o IBIFFE4s SRPT LATE MG, T HUIE BRI o5 b A8 B H
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Abstract When randomly and centrally presenting different numbers on the display and asking
participants to classify the probe numbers by pressing specified key of keyboard according to
numerical magnitude or parity or numerical other natures, participants invariably respond faster to
small numbers with the left key pressing than the right key pressing. However, participants
respond faster to large numbers with the right key pressing than the left key pressing. This
phenomenon was the spatial-numerical association of the response code (SNARC) effect.
Although previous studies believed that the SNARC effect was the product of the spatial
representation of numbers in individuals’ brains, it is unclear whether the spatial representation of
numbers takes place in individuals’ long-term memory or their working memory. The spatial
representation of numbers in long-term memory was caused by individuals® early cultural
experience, especially their reading and writing direction, and even influenced by genetic factors;
however, the spatial representation of numbers in working memory was influenced by situational
factors such as the provisional order of numbers, cognition tasks, interferential stimuli and was
constructed online. When randomly presenting the numbers and other symbols in one experiment
and asking participants to classify the numbers and other symbols depending on specific natures,
the spatial representation of numbers in long-term memory was not influenced by the randomly
presented context. However, the spatial representation of numbers in working memory was
influenced by it. Therefore, it can be inferred that the SNARC effect was induced by other spatial
representations of numbers in long-term memory or the spatial representation of numbers in
working memory in the numbers and symbols randomly presented context.

Therefore, this study randomly presented numbers and letters or Chinese characters and
explored the rapid presentation stimulus classification paradigm, in which participants were asked
to classify numbers depending on the numerical magnitude and classify letters depending on the
letters’ sequence in the alphabet or classify Chinese characters depending on the Chinese
characters’ composition among the two experiments to investigate the encoding mechanism of the
SNARC effect in processing numbers in the numbers and letters or Chinese characters randomly
presented context to reveal whether the SNARC effect was caused by either the spatial

representation of numbers in the mental number line of long-term memory, or the spatial
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representation of numbers in working memory. In addition, both the ratio of numbers to letters and
to Chinese characters were manipulated in this study to investigate whether the SNARC effect on
processing numbers in interferential situations was moderated by either the ratio of numbers to
letters or to Chinese characters. The results show that (1) when both the ratio of numbers to letters
were equal, no SNARC effect was captured in the processing of numbers in interferential
situations; however, when both the ratio of numbers to letters were “6 to 1” and “1 to 6,” the
SNARC effect appeared in the processing of numbers in interferential situations. That is, an
inverted U-shaped relationship existed between the alphanumeric ratio and SNARC effect. (2) The
inverted U-shaped relationship between the alphanumeric ratio and SNARC effect can also extend
to the processing of numbers in mixed number and Chinese character situations.

In conclusion, these results show that (1) randomly presenting the interference stimulus and
numbers in one experiment can influence the SNARC effect in processing numbers by task
switching. (2) The SNARC effect in processing numbers was moderated by the ratio of numbers
to interference stimuli in interferential situations, regardless of the interference stimulus used.
These results imply that spatial representations of numbers are constructed online by humans
through statistical learning, and the results support the working memory account for the SNARC
effect.

Keywords SNARC effect, numbers, letters, spatial representation, mental number line, working

memory

19



