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Abstract

Objective: To explore whether the Symbolic Magnitude and Non-symbolic Magnitude will affect

SCES|IA: i R RN RFS AR S B RR: BT SNARC RN AL ). 4L S RFERTHY, 2021, 10(3): 748-756.
DOI: 10.12677/as5.2021.103105


http://www.hanspub.org/journal/ass
https://doi.org/10.12677/ass.2021.103105
https://doi.org/10.12677/ass.2021.103105
http://www.hanspub.org

i

each other. Methods: Using size comparison task and number area mixed number size judgment
task to conduct behavioral experiments on 62 college students. Results: The subjects showed the
number SNARC effect in size comparison task, and they also showed the SNARC effect in the num-
ber area mixed number size judgment task, and there was no significant difference in the effect
size of the SNARC effect between experiment 1 and experiment 2. Conclusion: Regarding the two
quantitative representation forms of number and area in this experiment, the non-symbol magni-
tude has no influence on the spatial representation of the symbol magnitude, and the spatial re-
presentation of the two is specific.
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1. 5|15

B N B AT A R OB IR A, TR AT TR S 25 ) A LR AR T SR SRR
Ho B, FEHTT, FRATA T EE 0L T SHE R A O BE LU H AN R D3 B E B B R . X PP L
WA “HUR” , EHER T M ERE S EERAE RG] [2], &P EA M REAIERL N RS,
SV MRS RS Ui b s S 2 I SE s s il s B R O A T RAE A2 . A
AR AECE 2 W AR N S (), PIRAKE(), FFHIXFERM T e NS =1, e
AR ZAE 3] TSR FRRE, AFHAE—EEXMNEE RGO AT EUR. X
TR GU AT 455 S0 RO B - O 6 T s B AT RAE[4] . BRIy “27 0 “=7 0 “117, “W”
&, XFPRAE T R NBFTREE I SZSCECE s 13 R RAE[5]

AR, BEERFEM R EMSELIRHE AR M SGE, TN TR Rk L, &2 0En 2
Dehaene %5 A 32 11 75 8] 7% S B BB 25 2 BT 4% 97 (Spatial Numerical Association of Response Codes,
SNARC), BN E 0T B AT /N FIWTING,  0h /Nt e B S iR, o KB A B S B AR I AR [6] . 3X
— R RIS AL SR AL T 3 I RkE, RO T e S R E T R

SNARC MR K J5, BEFRFATRE T KERET SNARC RS IB T, Bt 2L T4F
SHF . Hung 25 A ME BT RLAH e RO RO [ I DOE L (—, ) NSRRI T SNARC R, 45
TR BB LA B T AR A DUE R A WAL B ) SNARC RN, 1M & A BUE B 7 A X R RN . Al fiTiA
NEA RIERHIDOERCZ IR, AT B A E AL [7]. Kopiske 25 NAEH T BT RAA%E.
BRI POEE AU FAE R IO ERIR 7 3K SNARC 2808 o At AT A 0Bl 47 A1 £ A BH 5 1)
SNARC %487, f&] 5 i) o B 7 88591 SNARC 248, (B A IEHE R HFIEHTH SNARC #bi[8].

AW T R RN EE AT DL BT h A k3L, i B AT DU HA R AR kAR A, a0
DOfrs, P T, TR BAEE Bk TE. B, 3RS BE R SAE A AT RAE Y 1] 7
it E AR AR A T o Nuerk 558 SR FH 807 A1 iU B 9 RNSOEA T H0 7 2 A8 I AT 55, 45 SR I 22 40t B0
T SNARC 87, {EEL7 1) S 3 5 Ll s B [9] o HAAR A 25 A A3 F i AN B T A A A Rl e ) LEE AT T K
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ANECBAESS, S5 R T IRITEAR ) SNARC RN, 1T AMAFEE ) SNARC 240 [10]. Nemeh &5 A [ AL
T RANCEAES, 4RI T AFE SNARC &8 [11].

M EAFERE 72 A R AR AN [ B R AR T e RO B g = e g, AN F B E TR N 2 3=
PEIE R S MR R AR 2 BF 505 0 5C v B 71X el REUFFR 1 TSR BB AR R . H o B — SR AR AR Y
(Unique-representation View)ih A, ITAECE & 48 (Approximate Number System, ANS) & 5 At 71 () 3l
MG A R BT R W25 % R 4, WA SRR S B MR R AR [12]. 10 ER
fIEA % (Dual-representation View) ARy, ANFETERFIEEKB T AFRBERIERSG, H&ERGZIEAFLE
HAGRME, IR LIRS BERIESIIPHEERIERGHEKR, 58 ERESEMBERIERS
FHER R o L5 A B RIS T 5 FAERT 5 B R AE M L AR, e e [ UL e 1R Bk, REEZS
IR P — & (AR R e

TEAFTHIT A, JATB 1 IS SRR SRAR ST 5 A ARST 5 B3R AE i) o B 2 [A) R AE R A 2 Y
K, ERGMAERFSRILZARAE, T2 BT AR AR A S50 26 A0 R 34T 1R/ UM G T B 4l 1)
B KN CBAT S 38N T AT 5 R, %564 T SNARC 200 22K T Al KN R TR I
SNARC Mg . A5 HIERF TR I RAE, A B AR 13 A 25 £ 1) SNARC 482 77 A=A Af]
SO, PAPERIG A R SNARC SN B AR B 2R A FOEE R AAE b il A S5
H R 5 AR 5 I L 2 AR e MR I8, AHLE T LA D4R, U & T R e T4
€, WEFEHAE AR AT ARE G TR b AN AR AR By AR TR AN B R 3R 4 SR A R (RS I

2. SKl— WFAPLE
2.1 #i

30 ZIHju KA ARSI T2k, Hp P15 A, ot 15 A, MABSIEM/IER, itk
SN AL SN, SEIG 25 A5 S2AT 10 o N R TAE AR .

2.2. LB S5

SIS AR BT (1~9, AHE 5), A LRI Arial P&, BFEES kN 360 LAY
B = S2 8 3 TP Y Lenovo BN SERR, S es N 14 SR ARG S, A 1024 x 768, SZIGTE
i1 Eprime2.0 542w, SN EE bR R LA FORD D 4, R OUIR 5 R AL TR K, PR R
24160 cm.

23 BRI EEF

SERORH 2 x 2 gl sEs it AR ENECE NN 1. 20 3. 4 K3 6. 7. 8. QIR
PE (s A), BN RNE.

SRR AN 1 R, SIS O B T O/ EEAT I SEBRTFAG S, 1 S B A+ 1000
ms, 2 J& SR 1500 ms, B B R SCHER AT FIWT I OB, B S HV R BE 1000 ms, e
AN F =3k ARG T ROBEEAT 7, B AR R PR F Xt T 5 M R,
F B RT 5 I SO, IR A o SR36 353 2 2 A block, 43l e TR NS R T
X RHSREI block 1A F-%of /NS R L e 060 R HUS RE Y block . 51~ block HrAN % BEbL 2 B 8 X,
BI434™ block 15 64 A trial, FEANSLIG KAERFSE 10 0%h, BT E#AR %S5, block 8] B B ] LLR
I B CAPRAE SR E .
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Figure 1. Flowchart of experiment 1
1. EW—RiEE

2.4. WHRALIE

KRG THR AL SPSS 25.0 X BTk 153 (I EHE 3T Got b B . SEES EAR M T E LR R4 1) A
FEAMARTE BT L3251 P RN . 2) K% SNARC 2 . K Dehaene 25 A\ [61/1 5%, it 4
BT 2 ((RMALE: 7o ) x 2 (BFE KA K ANEEET 2550, URPERR 2 &7 7E SNARC 2L
Mo #FFAZHAERRE, UL KEOR/NTE 2 4 N B 1 [ NI 22 5. 3) K56 SNARC UM I R4
TR /NFITT ] o B TR 56 SNARC 208 11 7775 /2& B Fias %8 ATE Lorch 5 Myers [13]4%& Hi i 7 28 4l I
SO R, AR B UE 23 B F SR A58 SNARC 2808 BN RUER[12],  H BX R 7% 12 BN FHTE SNARC 20
Er T . BAPIRAT 40 Ak RN PO N He 1A T T3 S R A A T P2 SRk, A A
FEFW RN 2 7 dRT fEARARE, 4 1~9 (REHE5) 8 M E N AR EMAT AT, Ik E
FARARERS 0 3T t RS0, W ZESF BE I HRZE N0, MHNEARILE T2 8KF 77 [ SNARC 2%
R, BPZE ARt /INESORETE AR, A R RO R FE
25 SLIRER

A —Z R IERRK T 90%, #mHGIER, 3L 29 LR G T, KM HHREN 2.61%. KA
SRESR AR, T ARSI DL R G S S50 B S R R AT — 5 00T . MHIBRES 15 5 DL 1) s 7 o 54t
DA 2.5 AMR#EZE 2 AR B . THE e A BEE AR B RAE S 2% BT/ N (1~4) R K £ (6~9)
SN e LB FARAE 2, FEIR GE it 45 IR 1.

Table 1. Average response time and standard deviation under each experimental condition (ms)
1. EXNEHTFYR L MFREZEmS)

INER K
Pk 500.91 + 74.96 519.39 + 85.74
Yo 516.40 + 85.53 495.46 + 71.02

BEATH IR R B G ST 200, SRR R, B KN NALE A8 BN W% F(L, 28) =
13.23, p =0.001, #* = 0.32, FJHRINIHTEEREM, AFE RN E N R DI 2 R 52, it
KE N 2 573 3%, F(L, 28) = 16.96, p < 0.000, Z= M5 K %(M = 507.59) ) s M I 35 218 T A il (M =
499.13). T ENER TR, FEHT SNARC &M .

Ak SR FH (8105 20 A 1) 5 328k — 25 158 18 SNARC RN o 11 4 A 46 R LI 2, 1813 75 F2 8 L1: dRT = 19.99
— 498 x ¥, FAKFES02REE, 1(28) = —4.02, p<0.000, 45HWE 3. HIHSHEE R EE
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W, e BRI T SNARC B, A X /NS S SEARTF A, A (I KB S SRl Tt
X BB R B SNARC R .
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Figure 2. Regression analysis results
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Figure 3. The interaction between reaction position and number size
under number conditions

3. MFFHTRNMESHFRIRZEER

3. R~ BFEFEREFHTHEFXRILE
3.1. #ik
32 ZIu KA HIES I T 925, KBt 16 N, etk 16 A, M AR IEMAIER, WarHA
Z i RS, SR 45 E AT 10 Jo N R AR AR E .
3.2. LRI SR

SEIG M R B 1 BT (19, AN )R (CHA 4 1~9, A dE B)IR &7 — AL Z A Hi, n O
S B AR 2 WS A S = Y Lenovo FEIINSE A, SR A% Y 14 ~PR TR SR AR, 70 MR 0N 1024 x 768
SCUS Rt Eprime2.0 BPFShl, SM B ARAESRAL LK F AT D B, Bnl0UR S e 0 A A KR
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A 25 FE%4) 60 cm.
3.3. LRIt SERF

SEEKH 2 x 2 RN SL g i, B ENETT RN 1. 20 30 45 REL: 6. 7. 8. 9)FIR
N E (f s A7), BRIARE RN .

LI AR AT ] 4 B, SR B SR O B IO/ INEEAT R . SEEGTF IR fS 1 4 HBILVEAN A5 “+” 1000
ms, 2 J5 SR 1500 ms, #RT ESUR SCAERHhEAT I T O, B S A B 1000 ms, fEEEA
TN WEEAMARE A T S EREAT T4, BRI R F N T 5 e o,
I RKT 5 M R, PR AR . SEB RS 2 4 block, 735l 78 FREINUR R A5 -0
KECS block AT F RN 7 T8 KEU M) block. 54~ block H 8N 7 BEHL £ I 8 Ik,
B4 block £5 64 4™ trial, FEANSEIGRMEHRESE 10 080, B EgHAR B ST, block [8] B 4 i AT AR

i H SRS E SRS .
@ 1000ms
+ | 1500ms
1000ms

Figure 4. Flowchart of experiment 2

E 4. 336 —RIEE
3.4. WiRALE

Al 5L —.

3.5. SEHEER

1 AW IE AT 90%, MG, 3t 31 ZHRIANGiit. Bk N IR 2 A 2.38%.
iR S N ) S N I H e, FENER 2.5 ANbREZEZ AN E . TSR A AR P R R E R A
R & B3 TN (1~4) TR Z(6~9) [ B I F 340 I M IS FIbRAE 22, iR G it 1 4% 2.

Table 2. Average response time and standard deviation under each experimental condition (ms)
R 2. ZBLEH T FH R RAFAREZE(mS)

N K
ks 512.14 + 62.36 57451 + 112.07
g5 570.77 + 89.84 495.24 + 79.04

BEATPIR R B M7 22 000, S5 SR RN, BoE R/ DA R A B A2 HAER 3%, F(1, 31) =29.95, p<
0.000, #*=0.491, WL 5. fal BRI A3 M s SRR, AN [A) S ST B AN S B R 22 7 2 355 (Y, 31)
=33.65, p < 0.000, T HxF K H ) s b b 22 St 2 3%, F(L, 31) = 15.14, p < 0.000, 7%} K%M = 574.51)
) ON S EE T A MM = 512.14),  ZEN%ENE(M = 495.24) () [ M BT A (M = 570.77). BiE
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KNI R 22 SAMNAE A2 22, F(1, 31) = 22.88, p<0.000, iff HAEAMIMEE, F(L,31)=26.22, p
< 0.000, 7E 72N, /KRR S LI (M = 495.24) 5 2 BT K H(M = 574.51), fE4 U, KAL) R BT (M = 512.14)
BERT/NI(M =570.77) . J7 AT R IR, TR A BS54 T AF/E ST SNARC &% .

Ak SR 81 5 BT (0 77 1k — 2 SR B T A VR A 1 L T 8T SNARC 28, [B]J5 77 FE 8 L2: dRT
=65.14 —12.99 x ¥, [FARERYE 0 ZFEF, 1(30)=-2.73, p=0.01, FHELE 6. [ Hit
—BRW, AT R T SNARC B8, e /NI R SR T A0, A % i) B LR T A
I

PO L1 A0 L2 PN [ 5 FR I IR R, SRR Tl i e AN [F) SE 30 2% 40 R 7= A 1) SNARC 2850 28
BRGHEER, SRR FESRIEREE, 1(58) = 0.449, p = 0.655. F I H A2 46 1F T ) SNARC
R KNAFEEREER .
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Figure 5. The interaction between the response position and the size of
the number
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Figure 6. Regression analysis results
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4. g

TEARBETE A, BATRIBAAE PRI 250 5% 0 FEBFIH T 407 SNARC 280, ZEIA5HT e,
SRR T AIR A 461 F SNARC R 2 SN 535 . WF 78 oh 0 AT 40 2 0 5 T i A (s
#5 SNARC S [ 208 &, by SNARC M () 5 I3 s o b T [B T AR AN 5507 £ 2 I 6 i 2. 1) 50
P A LRI 45 R, 0 I P R B A T 2 B R ) (i 2 R TR, RIVRR S MR A

EAMFRERT LIS BT AR 04 S5O F . MBAEARZ 6T SNARC 2R R 5t oh R LA 5 AN AR
SNARC 8 V% BRI ARAE 2 50 BEEDT I I R 2 31 AR5 SNARC 208 7 i, (A2
55 SNARC RUBEHIJT 1] o AT 55 H R G2k 77 (A “H 27 o« /b7 SRBoR) i 8 E45 5 SNARC
RUSII 1], HIASREREM TS SNARC M7 Bk, I “E2” g SR miR e S
LB BAT HAERE S SNARC 2R, 1M FH « S0 (48 GBI £ 52 R4 5 SNARC RS [ 7 1] 2 % .
HRFERENR, XEAESWAE AR, TSm0, WA TR AL, TS S SNARC 114%
h, BCEE KRR A AN, RS RO IR SN Z D, FEREA TS SNARC 1E
SR, AR B X e 2 B Se LB R 5e 36, RSk, H TSI (04T 1925 S Se R 9
T ARG R AE 2

AR FT LAAS S S 25 B AR BT 90 45 S0 52 F5[14] [15] [16] [17] [18] Holloway 25 A& I, HiskikAT
TS BRI /2 A R R R S 20, TR SRR S SR IR S b, A JE LT T 2 E [14]
BultheZ \ iz A £k R AT R I, SR T, A7 AT L0 X R BLEE B A%, ARG 2%k
BN TrR, 75K S O X H L I B B AN, B A TR AT AR, A5 TR 25 [16]. Peters
s \RBL, JLEBHT R S RE S ARSI, AN LG B IEGE, TR S IR AR 5,
B b SRR L R AL LR 5 5 8 2 1 18]

KT RS AR SRR (S B MRAE 2 S, FATHRER B AR RS VER, (B B T X
ANFIRE, TS AR SR M RS T BB IAT 9T . BTk, T MR R A R
VLT S A S, PR PR TR AR S 2 BT O 5

5. &

1) e mBURA LR T A TEEUT SNARC 2N
2) A B A AR BT IR A A M SEI6 2514 T ) SNARC SN & 2 AN FAEEEHZ R
3) 5 FAERT 5 8 2 (A RAC AR ek .

&E 3k

[1] Ansari, D. (2008) Effects of Development and Enculturation on Number Representation in the Brain. Nature Reviews
Neuroscience, 9, 278-291. https://doi.org/10.1038/nrn2334

[2] Feigenson, L., Dehaene, S. and Spelke, E. (2004) Core Systems of Number. Trends in Cognitive Sciences, 8, 307-314.
https://doi.org/10.1016/j.tics.2004.05.002

[3] Nieder, A. and Dehaene, S. (2009) Representation of Number in the Brain. Annual Review of Neuroscience, 32, 185-208.
https://doi.org/10.1146/annurev.neuro.051508.135550

[4] Tosto, M., Petrill, S., Halberda, J., Trzaskowski, M., Tikhomirova, T., Bogdanova, O. and Germine, L. (2014) Why Do
We Differ in Number Sense? Evidence from a Genetically Sensitive Investigation. Intelligence, 43, 35-46.
https://doi.org/10.1016/j.intell.2013.12.007

[5] De Smedt, B., Noél, M.-P., Gilmore, C. and Ansari, D. (2013) How Do Symbolic and Non-Symbolic Numerical Mag-
nitude Processing Skills Relate to Individual Differences in Children’s Mathematical Skills? A Review of Evidence
from Brain and Behavior. Trends in Neuroscience and Education, 2, 48-55. https://doi.org/10.1016/j.tine.2013.06.001

[6] Dehaene, S., Bossini, S. and Giraux, P. (1993) The Mental Representation of Parity and Number Magnitude. Journal of

DOI: 10.12677/ass.2021.103105 755 FESRERTH


https://doi.org/10.12677/ass.2021.103105
https://doi.org/10.1038/nrn2334
https://doi.org/10.1016/j.tics.2004.05.002
https://doi.org/10.1146/annurev.neuro.051508.135550
https://doi.org/10.1016/j.intell.2013.12.007
https://doi.org/10.1016/j.tine.2013.06.001

i

(71
(8]

[°]
[10]

[11]

[12]
[13]

[14]

[15]

[16]

[17]

[18]

Experimental Psychology: General, 122, 371-396. https://doi.org/10.1037/0096-3445.122.3.371

Hung, Y.H., Hung, D.L., Tzeng, O.J.-L. and Wu, D.H. (2008) Flexible Spatial Mapping of Different Notations of
Numbers in Chinese Readers. Cognition, 106, 1441-1450. https://doi.org/10.1016/j.cognition.2007.04.017

Kopiske, K., Léwenkap, C., Eloka, O., Schiller, F., Kao, C., Wu, C. and Franz, V. (2016) The SNARC Effect in Chi-
nese Numerals: Do Visual Properties of Characters and Hand Signs Influence Number Processing? PLoS ONE, 11,
€0163897. https://doi.org/10.1371/journal.pone.0163897

Nuerk, H.-C., Wood, G. and Willmes, K. (2005) The Universal SNARC Effect—The Association between Number
Magnitude and Space is a Modal. Experimental Psychology, 52, 187-194. https://doi.org/10.1027/1618-3169.52.3.187
HAMRRL, REFTZE. FFEEEMIER SEE M EREA: 5 5 )LHEK SNARC N FIEE B AN []]. OHEFFE, 2016,
39(2): 364-370.

Nemeh, F., Humberstone, J., Yates, M.J. and Reeve, R.A. (2018) Non-Symbolic Magnitudes Are Represented Spatially:

Evidence from a Non-Symbolic SNARC Task. PLoS ONE, 13, e0203019.
https://doi.org/10.1371/journal.pone.0203019

Fias, W. (1996) The Importance of Magnitude Information in Numerical Processing: Evidence from the SNARC Effect.
Mathematical Cognition, 2, 95-110. https://doi.org/10.1080/135467996387552

Lorch, R.F. and Myers, J.L. (1990) Regression Analyses of Repeated Measures Data in Cognitive Research. Journal of
Experimental Psychology Learning, Memory, and Cognition, 16, 149-157. https://doi.org/10.1037/0278-7393.16.1.149

Holloway, I.D., Price, G.R. and Ansari, D. (2010) Common and Segregated Neural Pathways for the Processing of
Symbolic and Nonsymbolic Numerical Magnitude: An fMRI Study. Neuroimage, 49, 1006-1017.
https://doi.org/10.1016/j.neuroimage.2009.07.071

He, L., Zuo, Z., Chen, L. and Humphrey, G. (2014) Effects of Number Magnitude and Notation at 7T: Separating the
Neural Response to Small and Large, Symbolic and Nonsymbolic Number. Cerebral Cortex, 24, 2199-2209.
https://doi.org/10.1093/cercor/bht074

Bulthé, J., De Smedt, S.B. and de Beeck, H.P.O. (2014) Format-Dependent Representations of Symbolic and Non-
Symbolic Numbers in the Human Cortex as Revealed by Multi-Voxel Pattern Analyses. Neuroimage, 87, 311-322.
https://doi.org/10.1016/j.neuroimage.2013.10.049

Lyons, .M., Ansari, D. and Beilock, S.L. (2015) Qualitatively Different Coding of Symbolic and Nonsymbolic Num-
bers in the Human Brain. Human Brain Mapping, 36, 475-488. https://doi.org/10.1002/hbm.22641

Peters, L., Polspoel, B., de Beeck, H.O. and De Smedt, B. (2016) Brain Activity during Arithmetic in Symbolic and
Non-Symbolic Formats in 9 to 12-Year-Old Children. Neuropsychologia, 86, 19-28.
https://doi.org/10.1016/j.neuropsychologia.2016.04.001

DOI: 10.12677/ass.2021.103105 756 R AT


https://doi.org/10.12677/ass.2021.103105
https://doi.org/10.1037/0096-3445.122.3.371
https://doi.org/10.1016/j.cognition.2007.04.017
https://doi.org/10.1371/journal.pone.0163897
https://doi.org/10.1027/1618-3169.52.3.187
https://doi.org/10.1371/journal.pone.0203019
https://doi.org/10.1080/135467996387552
https://doi.org/10.1037/0278-7393.16.1.149
https://doi.org/10.1016/j.neuroimage.2009.07.071
https://doi.org/10.1093/cercor/bht074
https://doi.org/10.1016/j.neuroimage.2013.10.049
https://doi.org/10.1002/hbm.22641
https://doi.org/10.1016/j.neuropsychologia.2016.04.001

	特异性的符号和非符号数量表示：基于SNARC效应的研究
	摘  要
	关键词
	Specific Representation of Symbolic Magnitude and Non-Symbol Magnitude: A Study Based on the SNARC Effect
	Abstract
	Keywords
	1. 引言
	2. 实验一 数字大小比较
	2.1. 被试
	2.2. 实验材料与仪器
	2.3. 实验设计与程序
	2.4. 数据处理
	2.5. 实验结果

	3. 实验二 数字面积混合条件下的数字大小比较
	3.1. 被试
	3.2. 实验材料与仪器
	3.3. 实验设计与程序
	3.4. 数据处理
	3.5. 实验结果

	4. 讨论
	5. 结论
	参考文献

