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Abstract

The embodied representation of number cognition is a research theme that has gradually attracted
attention in recent years, and the idea of embodied numerosity has emerged in successive studies
as a concentrated manifestation of digital cognition from an embodied perspective. This paper
starts from the cross perspective of embodied numerosity, outlines its developmental history, and
describes the embodiment of embodied quantity in finger representations and non-finger form rep-
resentations respectively, and then explains number spatial representations from the perspective
of embodied cognition. Finally, an outlook regarding neural mechanisms, research techniques, and
research paradigms is presented for the study of embodied numerosity in finger and non-finger
representations.
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1. 5]

B\ F i B 5 FAE A 52 (1 Fischer & Brugger (2011)#2 iR, EABRIFISZEM T, X FREEH B &
AN BN RIS RE, N RIB AT AR B AR AT AR 1 58, X AP & 2 S AR L& . Domahs 2%
(2010) LAE B\ E it A 5EAE, $2H T B 5 4 (embodied numerosity) FAE ML, MR TR AE
AU IR T3 R KN RAE, BB T RS, 2 S AL, T HREE I S8 (0 f2m .
“HREHCE” W AAE R Moelleretal. (2012) MR EW I, A SHEANRR T FHERAE, ENHE 3
GRAL, RN R G RAERGT 2 HEMrER M, v LN T8 R R 2] S ki 3h 1)
LUGTRAE .

A VMR, RBRETUGIHA=S MRS ZMPHEXR, By, ST, RS
W R IX = Z BB GRS A7 1) R B R F T IB I H) Galton (1880) T, A k2 T 87
A2 AR E RS, 2 J5 Dehaene et al. (1993)% A B FIWHT 55 KL T A2 F xS /N SOk, A7
FEXF KB I PR 1) 25 ) B DR B, K B A ) 1 26 5 2 34K, Dehaene S5 i 2 [A] AR 7 (1) R BRI %
AR “af B T I N gt G A 250N (the Spatial-Numerical Association of Response Codes Effect)” , &k
SNARC RN o ZRAN IR IR, BCE e OIRAE g tid 7 22 23 (B gmh,  Hoo 2= A ke A
AL AR R I . 4 HT SNARC 20N T 28 AR I B -\ RN 23 [B] SR AE 1) 1 SR ARl . J5 ok
V2R e s R mt B3R, 51 H H SQUARC (Spatial Quantity Association of Response Code). SMARC
(Spatial Musical Association of Response Code)%52% SNARC %4, FF 7B 7R A T K755
52 [8) % R A E o

HRAGHE 7. FIX=HWRBEARESE SNARC MR, AidRXR=FRAMKE Fi—F
TR SNARC [ISRE, — Rl N o] (R 2 205 (B Z0) M= 18] (Walsh, 2003) 3L RITH X SE i, X R T
PR A AN G Bl . SRR — W R BIRIE A TR W0 7 [ A B ) S B X3, Tl 404 2 R B0 25
1E, ¥Rt EFERS . REE. TR A IR (Gerstmann, 1940). 75—k R “FHUR K , %]
BN SNARC R4 0 SR 5 2 45 T3 I8 16 5 171 (Fischer & Brugger, 2011), F48HHE0R I A [F (1 S0 Ak iy
SR NI, A MWL T B4 F o6 B /N B R A B 2O RNBR . Foe i ik B A
NEAE AR M, EHFAEN, TR LA ST 5 & 2 1w B R
RS, 2014).

M. Domahs %5(2010) & Hi £ 7R AE 52 B R E 56 (W1 T Fa B ST 15) 2 i 2 Moeller et al. (2012)iE—35
B E G HENTFIREMLY BRI SRR EE R, #5072 S & HEIeHELE r Rk 50T 5 230
R R R S 5 N RO &S, IF AT URECK B S 8 s A 8 7 o LT B 5 15 SN 8
IWHIBE A LA EF AR (B TE . L) 8 A ST s e it . X KA BEAHE L SNARC RN A1
R RS 5 X R, WA EREMRSEAREH TSRS HEHERXRNWHI, EFA

ik

DOI: 10.12677/ap.2025.152104 434 o3 2


https://doi.org/10.12677/ap.2025.152104
http://creativecommons.org/licenses/by/4.0/

Y et

15 Fit

PR B ARERAL, R SR 2 TH8IE B 5 8RN TR RE A 3L RN X SERh e ML 7 AR IR0 SCkERie B
DY 8 EE SO R RSN, J& TR SR ER R AE B SRR BHECE AL R BT, 2021),
TR TS B AR AL A S IE B AN S BRI B I SC R, BARRIUY R B I 5 A 807 i Tk
H B @ s s B v 25 10 5 L A€ 17 o

2. FIERASFIENBFARMAR

FHRIMBE B S ARISAL G, BB, B RRIE SR, AT LAy — AR R AL .
TR R AL A A AT ARt — P 40 N T T O T Ha R AUHIE 3o

2.1 {TAMR

A7 S8 Rt AR VB SO R, FHERIEB TN NG PR R B, —FOARHER T8
HAELRH, RIERE S TR E BRI FRBERIET X, B FRaa4%. Di
Luca F1 Pesenti (2008)R FiX P Fh T 48 # B EAT PR AN B0 R B, AR FHa L& L 346 B ah s 5y
B, MARARAER IR G L H MR, HUE T FH -G EE R /ME R TG R R HS Bl BE8% ind f]
P R LA . B T TR R B RS st T ) LE BB R Ik ke, BARRIUNEEAIZ
RE T, SH KU, )L T 4508 5 SR 10 R 2 ) 5 e 70 T i) — P48 b . Badets etal. (2010)
PRE ) F AR T HCR A ARSI RL, R AT Fa B RAAE B R AR h T EA, KH
SS— RS NS ORI T A 2 T F AR B RAL 7 R RRAR T A RAEE 1 2, ThifE
ANFAZS S AT 38508 SO R4 B8 REAH 2, X 3 BH TR A D B A 1R — 350 23 f S B e 8 5| b s S — RUREAH
7%, W H S ARSI BN TR S, Ref® BRI BUEAE S ARIGETE A5 (2017) 7 ML S50 () HE i
b T E A TR R, WAFRAETE AT EEE S, R E AR TR
e RAET7 AU RN RN AR B AL T A B bR FARTH BN 45 R . IO U S8R TR, IER T
BRI R T2 B H o s .

FHakR T BA BRSSO, RS AEIATE L RS X, FRRE = R, A e T
CNIESCRIENE” AT, JEFEET CMNBIERITE X7 (R, TRt “HNEL” 3K — B 0B N 1 S 7R IR A
BB RGP, T SCRIENAE I 28 B RS A] DL ik B X — i S W EE ], X FFA B BE SR
B (Gallese & Lakoff, 2005). Badets & Pesenti (2010) [ # i 2IFH “IH” WizhiE, BEfARREIF
Rk TR R RE s bz —, N5 BRI ABAAA8T, ZRE SRR £ I TFHis 3 Sl plhifa
B b A AL, 45 R YT B AR O N S SR, TR SR T I 6 KB R OB R . SRR
Badets etal. (2012)R FIBEANL F kB ik itik, BIFIREEIEIN G, oAbk &8y, SRRKIER
R EENEAE, S mm TS MR T XS R SE S, RPFIIEsh Mt 5
B CKANE R o

ETTFHRMAGHEN A4S SNARC FN KR E S HF AR, P52 2 S AR
fsgmE, % SNARC RUBKIEAEE AR, H— v OBHrek, K NFHMEiL. Prete 1 Tommasi
(2020) 15 F BT R AA B AU A AT F 1T O ) /T O N B R PE VR R, 3H T A, SRR, F
T B R HAT B # A7 /E SNARC 208, HF O FIRER T F 05 LifEa, XRHE G
TEACF N ES R e T O EH -

2.2. MENBIFER

B E G ST R E W, EHUF L (Dehaene et al., 1996; Pesenti et al., 2000), fl1i%:(Pesenti et al.,
2000), LAJe sy in) i fi ek AR e, 302 B R X B 380 (Rueckert et al., 1996). b4k, FHETHERIE
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WETFEAT 5 DL BUT I S B2 B0E R K i 2 3k (Tschentscher et al., 2012). X645 BERERE T F45 15
L 2 I X k.

— 5T SDM-PSI 7t 43 #rfiff 78 (Ranzini et al., 2022)4t4 A KRB LB FHRIUE. T 3L E #h
SRR, B AR A B I T T AR R B LIS B O RAT R 2E R AR SE R B AT
WA 42 TET LLIRAT 55 HF 58RI 58 T3 4IE . T8 ae I 7L (FMRI, PET), &5 R RILAH T 7555
- FU A ) i A4 428 X 48 K 22 4 AR E T S TR R0 30 A 8 P i b 22 I 286 2 v, R R AE AT X R B T 7 3 %
KIES, UESE T TAFHENEEMRZ M ERETICR.

WARBF I SV ERP B MAE/D %L, Soylu et al. (2019) b TR HIZ 4R, TH BRI s T
Fe—8 7L 1) ERP gy . Hih i 22k (Montring) f& —Fl \ATT24 S 48 F) A A R B8 KN J7i2:,
WAL I TR T P300 i fEAN A FHE RSP A E 2 57, FERIE SRR E LA F
FRM B [RAFAEZE R . P300 F /3t W 4% 31 I T F 4R HU7 F A M WAL RAE R B0 R IR E T, 24
S FARB AR R TS, (T BUINVE A 25 3R B0 HH B BRI S B (van den Berg et al., 2021). Sabaghypour et al.
(2023)8R 7L T FARUH I S B T2 MBI R R, Bk Ak 8 sh& A B, BT HEE RN
VBN JE BRI F 3R E A B bR LS F 3B IR AT 5%, B —8ONA—80R M, SRR T —BUAF
TR B PRFA B, A BT P300 Bisr-F AR W 0, R T R g, T
FHRMERIBESS, BNAE T B S SR i AT .

3. EFBRGFENBFNNHAR

Moeller et al. (2012) T H (1) B S B & R AR BB AESE A, B S EE MBS DU BE T TR
ik, IEARTE 2 M SRR 5T 2 A ERR . 1 H AR 5 RAES 20708 R 1B S BER N il &
B 5 #7135 S #5(Gotz et al., 2020; Sosson et al., 2018; Rashidi-Ranjbar et al., 2014; Myachykov et al., 2020;
Loetscher et al., 2008). M3k [1/p 11 K/IMGrade et al., 2017; Gentilucci et al., 2001). HR¥KiZ 3} (Hartmann
etal., 2014). FEEFN(4A s, 2016; Chengetal., 2015). LA KA E1kiES) (Hartmann etal., 2012; Anelli
etal., 2014)%,

Gotz et al. (2020)Z5 0 23 T IEME A BRI, SR EMAENL. Sm B R, RH
BENLE A RGE, AEORAEE B R REN R S 2, A5 R ORI E WG SR A N R TSk
A IESZ A B, S T4 /N BT, X 3R B B [ Sk s s ) FRDEX Folt L By SR AE REAE7E I\ A0 )2 11 52 i) ik
T —H B A A F AT, Loetscher et al. (2008) W& T P A S2 56 26 ALk il A7 B0 1 Sk s, —
FONEEL R, AR SRR IEE s 53— M SRR IR Sl i 1m) /2 80F, G5 SRKIN, SRR SR L,
A Sk A A 1) e (U A AN B IR BT e T R R SR IR B 3 22 S . IXRISLIA S, Tk TE
FLT 187K F I 1), A D9 B B FRALHS S B B -

Grade etal. (2017)¥ W ¥ B9 AN 7] P & K/ME NSRRI, ibgais fE R E i & 2y, 45 RAIE R
Bk E B T4 S ORI T, 2l O M R B T BB R 0 1 T A [ B R
—IZERG, FNESERRERISS, WNFEL B FAE KR (Corballis, 2009; Gentilucci & Cor-
ballis, 2006), MRt — L0 1 B B SO, AR A8 3% (2016) K H FEKBEN LR &5 B mva s, d@d =4
IR LA R T B T, AR [F ECE A R T R s, R RN T E R R, ARK
DT WFE LA LT SNARC 28, Anellietal. (2014)i8id XiF 4 Big sl & 75 i AR
SRR TC SRS E R H -0 T 52, SR AE 0] /0 85 n) 4 & Sh I R I 24T D sd s s B, 4558
R —BUE AT TR IO 5 (R A28 BT IRIE 5 A E AT I 55). Bellietal. (2021) IR H]
BEALR & B 708, BF TR R 15 o OB B () 7 AR AR R, 25 SRR e R S U P 3
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PERRKIBENLE. BRI ORI KRR ENME . FEEsh. &S Iash M i A 5 RALA & il
R, SCRF T RS ERW A

B T4 B B RALAIAT Syt T 45 R B AR 1 3hI2 s A AR I oE 1 1 iz 21 (B R ) #8 2 i 2
[EVE R FRE, Emsne s f AN T, W e AR K SNARC RN ARSI R . (HAEZIET
RR S BRI TGO B —, BEERABR S B 0I5k, LEBCH BN 2 Anelli et al. (2014)FR
MRz 551k, OV RS EE R DO RS, O R B R TR RE. Si4h,
XHETFHR R S BCR AT TSk Z P2 WU B TT, DRI AS RES 7544 22 J2 T S 43 B8 9 78 A2 AN 4 i A A

4. FFANANR S —R AN B F 2 E RAEA AR

AR TR S HREZ G Ricsh R R, WHTCR & 5HR IR RIAT LU 2 IR shis & K
Jr S (T B R BRI TE SCE R+ B EETK O/ ) M S R B3z sh (T iy ki, T8
YDA BT ECT 0 B SR SR T RS B R SRR, SRS RIS T N T, T U A A
NEGEEEEAFR T Herin L, P # SR B S O W A

HE BRI, A IRATRIR B ML & R AR A S A BRI As s B 3L Ak 1, JF ELHRAE
RIS BAKFAF RN T R h AR AE — N8 T 2 A SR A AN A3 44 R i B8 (Fischer & Brugger,
2011; Myachykov etal., 2014); 247 2% INKN, B0 wIn TR RN, AR DLz s R 2 15 2 B
FRKVEFIEIZ s I RS BB, Mgl U, AT IR BE R Eed, SAA B K EERIE. E
BRZEIRKEREERL DAL BRI E 51 K RS2 88224, T BEARAN [ R B s 1 BLAR K iEst
BB, RS RE T, TR T REE B R S A RIS SR S BN T IR seBlEE is st S
B B2 (1 g ) ) AT (5 Sl A Th RE (59 55, 2014).

TN T B BN RO A 2 R BCR R AR A ARt T LU Walsh (9 BEE h #R 2 4 . Walsh (2003)7A
o, BEIE) 2 (A AR e — R A RN AE R G R S8 — B2y, B AT il RN 3[R ) B
BERIRRAE . BOYSRIZEIN T N SRILEA R, PB4 R B K/ NI TA A TR0 .

IR R SR AR B S A A A Aok, R R BB = E R RTHER S
WA TRATHY, 5SESEEORSAEN G, BB AR SARIPIAS SRR 1R 4t T —
WIAE R ALA, N SEIRZIM 1 T ORI ORI AN B A 5 B0 18 9% S N (1 A EE AT 7 S8

5. BEGRRE

(1) PANFIHRZIEH FFRN . X F 48 H S HE RAEM L] B FARX R YL IE T8 B & S
(RRp LRI 0 e — 2, SR DAAE A0 70 0] LAt e i TR FAa T B i X AFE E &, KB 10
I (R T P V8 X3, R T 48 L B B R AE 55 AN 1R 2 B 6 AR X IR L 5 T8 RAE A 2hS BRI &
LI F AN, ARG LIAFRRER M EAEH . REVEBEASRT . EFHE SR mEl
TR RESZ PR T BRNIZ 3, A SR T I2sRASRT, FFZM B AR M ER 2, T A G 3RAE .
T i) SR ) T I 9T B S Bl R s (R R AEAE AR AL . RR AT LS B IR SESE A, R Bk
BB TG TETE AT 25 R R AL (A, I8 AT LS A ERP HR 5 fMRI BRI &, Rif e ho e
o

(2) HGRAEME TR 50T CAGE S8 B AR IR T AR 32 T AL, ks T35 12 30 1 fi 5 3 R i
I SEAH kA (de Carvalho Souza et al., 2023) . FFaH07 120 H shiE £ 7 RAE QIR 247 N0 ST IESE,
R T T 25k o B iR A2 Hh L B M A B S S0 A S B 00 S R AE T AR Bl i AT 4E, AT DU T B
—A VR AEORMEG. 7E VR EEH, o DUSEIE AR R LT, 5 5 01T 0 B ST R B 7 A 0 B
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I, TR B Bl BEVE VA BB AT o0 . BRI i sen ol M s il i, b T4
il e RS B B T B HT, R — TR I BUE R L, 207 AR FAR R AR vl RS
HE UL RRAR B s BB DL BN DL L S O R, Al 2 I TR 0 2252 At RIS VR 045 & m] LUSE
W ERfR B AL IR NRNFI TP IS SR/, A BT IRA TR B RS AE VR TR ARG AR

XA R SIS R A N B I I 25 5 B TR TR A S0 T T = A 2 b, BT DU IR
EHIEE AT, RAEE S RIEs), S LB RIZE MR, T A [F B S RE AT S PP A -
HE SIS 5 L B A RIAR 45 B AJFORALE 25245 (W)Y BBl 3 BOWE 7C 7 =4S (A1 e 4k, BESRA 1 1% 4E ik 7T U7 ik
ANHZA T SR T 7E 5 5 BOR ) A (R R AR AL, il 7B O 5t R Tk SEm ke tasy, e
HERE SN SERARALE Lo B2 T RIS o

(3) H BB pOaf L B ST S B, DABEAL Sk B ek 3, 5 LI 7 VR I B0 (K sk
B, BT FROASGETRIAT A EZAPIR L, —RBOGTEEHer I TR T, i
FARIZENI B 7 0 B SERORE s 58 BRI FURE AE TR A AL B TR e i i g i 190 B
RAL,  LURIXF RN 32 B N PRI BRI, B I BAE F80H I TH B e, kA
W7 iR WA SRR G U G, DI RN BBk Arflilnis . BEALIR S Borid o
Fo RRE S BRI TR AE BRI 3 51 R IR 2 AR is sl N 2tk -, oot 2 A v o B SR A A 40
R SVE S B A R R TR B S R AR T B AN [ TR 4 AT 1T

SE WK

B E(2014). GEiEz)X SNARC BOAZHT 20T, Fd 20000, s Hed il K2
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W, PSR, 49(5), 602-610

FALHR, WENTT(2021). BEINKBTRITIR. 27025 #7K, 42(7), 83-87

KA WE(2016). FH 575X SNARC A HG00. W20 3, FRl: FRMIR

Anelli, F., Lugli, L., Baroni, G., Borghi, A. M., & Nicoletti, R. (2014). Walking Boosts Your Performance in Making Additions
and Subtractions. Frontiers in Psychology, 5, Article No. 1459.

Badets, A., & Pesenti, M. (2010). Creating Number Semantics through Finger Movement Perception. Cognition, 115, 46-53.
https://doi.org/10.1016/j.cognition.2009.11.007

Badets, A., Bouquet, C. A., Ric, F., & Pesenti, M. (2012). Number Generation Bias after Action Observation. Experimental
Brain Research, 221, 43-49. https://doi.org/10.1007/s00221-012-3145-1

Badets, A., Pesenti, M., & Olivier, E. (2010). Response-Effect Compatibility of Finger-Numeral Configurations in Arithmeti-
cal Context. Quarterly Journal of Experimental Psychology, 63, 16-22. https://doi.org/10.1080/17470210903134385

Belli, F., Felisatti, A., & Fischer, M. H. (2021). “Breathink”: Breathing Affects Production and Perception of Quantities. Ex-
perimental Brain Research, 239, 2489-2499. https://doi.org/10.1007/s00221-021-06147-z

Cheng, X., Ge, H., Andoni, D., Ding, X., & Fan, Z. (2015). Composite Body Movements Modulate Numerical Cognition:
Evidence from the Motion-Numerical Compatibility Effect. Frontiers in Psychology, 6, Article No. 1692.
https://doi.org/10.3389/fpsyq.2015.01692

Corballis, M. C. (2009). Language as Gesture. Human Movement Science, 28, 556-565.
https://doi.org/10.1016/j.humov.2009.07.003

de Carvalho Souza, A. M., Barrocas, R., Fischer, M. H., Arnaud, E., Moeller, K., & Renn6-Costa, C. (2023). Combining
Virtual Reality and Tactile Stimulation to Investigate Embodied Finger-Based Numerical Representations. Frontiers in
Psychology, 14, Article ID: 1119561. https://doi.org/10.3389/fpsyg.2023.1119561

Dehaene, S., Bossini, S., & Giraux, P. (1993). The Mental Representation of Parity and Number Magnitude. Journal of Exper-
imental Psychology: General, 122, 371-396. https://doi.org/10.1037/0096-3445.122.3.371

Dehaene, S., Tzourio, N., Frak, V., Raynaud, L., Cohen, L., Mehler, J. et al. (1996). Cerebral Activations during Number
Multiplication and Comparison: A PET Study. Neuropsychologia, 34, 1097-1106.

DOI: 10.12677/ap.2025.152104 438 DR


https://doi.org/10.12677/ap.2025.152104
https://doi.org/10.1016/j.cognition.2009.11.007
https://doi.org/10.1007/s00221-012-3145-1
https://doi.org/10.1080/17470210903134385
https://doi.org/10.1007/s00221-021-06147-z
https://doi.org/10.3389/fpsyg.2015.01692
https://doi.org/10.1016/j.humov.2009.07.003
https://doi.org/10.3389/fpsyg.2023.1119561
https://doi.org/10.1037/0096-3445.122.3.371

https://doi.org/10.1016/0028-3932(96)00027-9

Domahs, F., Moeller, K., Huber, S., Willmes, K., & Nuerk, H. (2010). Embodied Numerosity: Implicit Hand-Based Represen-
tations Influence Symbolic Number Processing across Cultures. Cognition, 116, 251-266.
https://doi.org/10.1016/j.cognition.2010.05.007

Fischer, M. H., & Brugger, P. (2011). When Digits Help Digits: Spatial? Numerical Associations Point to Finger Counting as
Prime Example of Embodied Cognition. Frontiers in Psychology, 2, Article No. 260.
https://doi.org/10.3389/fpsyg.2011.00260

Gallese, V., & Lakoff, G. (2005). The Brain’s Concepts: The Role of the Sensory-Motor System in Conceptual Knowledge.
Cognitive Neuropsychology, 22, 455-479. https://doi.org/10.1080/02643290442000310

Galton, F. (1880). Visualised Numerals. Nature, 21, 494-495. https://doi.org/10.1038/021494e0

Gentilucci, M., & Corballis, M. (2006). From Manual Gesture to Speech: A Gradual Transition. Neuroscience & Biobehavioral
Reviews, 30, 949-960. https://doi.org/10.1016/j.neubiorev.2006.02.004

Gentilucci, M., Benuzzi, F., Gangitano, M., & Grimaldi, S. (2001). Grasp with Hand and Mouth: A Kinematic Study on
Healthy Subjects. Journal of Neurophysiology, 86, 1685-1699. https://doi.org/10.1152/jn.2001.86.4.1685

Gerstmann, J. (1940). Syndrome of Finger Agnosia, Disorientation for Right and Left, Agraphia and Acalculia: Local Diag-
nostic Value. Archives of Neurology & Psychiatry, 44, 398-408.
https://doi.org/10.1001/archneurpsyc.1940.02280080158009

Gotz, F. J., Bockler, A., & Eder, A. B. (2020). Low Numbers from a Low Head? Effects of Observed Head Orientation on
Numerical Cognition. Psychological Research, 84, 2361-2374. https://doi.org/10.1007/s00426-019-01221-2

Grade, S., Badets, A., & Pesenti, M. (2017). Influence of Finger and Mouth Action Observation on Random Number Genera-
tion: An Instance of Embodied Cognition for Abstract Concepts. Psychological Research, 81, 538-548.
https://doi.org/10.1007/s00426-016-0760-7

Hartmann, M., Grabherr, L., & Mast, F. W. (2012). Moving along the Mental Number Line: Interactions between Whole-Body
Motion and Numerical Cognition. Journal of Experimental Psychology: Human Perception and Performance, 38, 1416-
1427. https://doi.org/10.1037/a0026706

Hartmann, M., Martarelli, C. S., Mast, F. W., & Stocker, K. (2014). Eye Movements during Mental Time Travel Follow a
Diagonal Line. Consciousness and Cognition, 30, 201-209. https://doi.org/10.1016/j.concog.2014.09.007

Loetscher, T., Schwarz, U., Schubiger, M., & Brugger, P. (2008). Head Turns Bias the Brain’s Internal Random Generator.
Current Biology, 18, R60-R62. https://doi.org/10.1016/j.cub.2007.11.015

Luca, S. D., & Pesenti, M. (2008). Masked Priming Effect with Canonical Finger Numeral Configurations. Experimental Brain
Research, 185, 27-39.

Moeller, K., Fischer, U., Link, T., Wasner, M., Huber, S., Cress, U. et al. (2012). Learning and Development of Embodied
Numerosity. Cognitive Processing, 13, 271-274. https://doi.org/10.1007/s10339-012-0457-9

Myachykov, A., Chapman, A. J., Beal, J., & Scheepers, C. (2020). Random Word Generation Reveals Spatial Encoding of
Syllabic Word Length. British Journal of Psychology, 111, 357-368. https://doi.org/10.1111/bjop.12399

Myachykov, A., Scheepers, C., Fischer, M. H., & Kessler, K. (2014). TEST: A Tropic, Embodied, and Situated Theory of
Cognition. Topics in Cognitive Science, 6, 442-460. https://doi.org/10.1111/tops.12024

Pesenti, M., Thioux, M., Seron, X., & Volder, A. D. (2000). Neuroanatomical Substrates of Arabic Number Processing, Nu-
merical Comparison, and Simple Addition: A PET Study. Journal of Cognitive Neuroscience, 12, 461-479.
https://doi.org/10.1162/089892900562273

Prete, G., & Tommasi, L. (2020). Exploring the Interactions among SNARC Effect, Finger Counting Direction and Embodied
Cognition. PeerJ, 8, €9155. https://doi.org/10.7717/peerj.9155

Ranzini, M., Scarpazza, C., Radua, J., Cutini, S., Semenza, C., & Zorzi, M. (2022). A Common Neural Substrate for Number
Comparison, Hand Reaching and Grasping: A SDM-PSI Meta-Analysis of Neuroimaging Studies. Cortex, 148, 31-67.
https://doi.org/10.1016/j.cortex.2021.12.007

Rashidi-Ranjbar, N., Goudarzvand, M., Jahangiri, S., Brugger, P., & Loetscher, T. (2014). No Horizontal Numerical Mapping
in a Culture with Mixed-Reading Habits. Frontiers in Human Neuroscience, 8, Article No. 72.
https://doi.org/10.3389/fnhum.2014.00072

Rueckert, L., Lange, N., Partiot, A., Appollonio, I., Litvan, I., Le Bihan, D. et al. (1996). Visualizing Cortical Activation during
Mental Calculation with Functional MRI. Neurolmage, 3, 97-103. https://doi.org/10.1006/nimg.1996.0011

Sabaghypour, S., Moghaddam, H. S., Farkhondeh Tale Navi, F., Nazari, M. A., & Soltanlou, M. (2023). Do Numbers Make
Us Handy? Behavioral and Electrophysiological Evidence for Number-Hand Congruency Effect. Acta Psychologica, 233,
Atrticle 1D: 103841. https://doi.org/10.1016/j.actpsy.2023.103841

DOI: 10.12677/ap.2025.152104 439 DR


https://doi.org/10.12677/ap.2025.152104
https://doi.org/10.1016/0028-3932(96)00027-9
https://doi.org/10.1016/j.cognition.2010.05.007
https://doi.org/10.3389/fpsyg.2011.00260
https://doi.org/10.1080/02643290442000310
https://doi.org/10.1038/021494e0
https://doi.org/10.1016/j.neubiorev.2006.02.004
https://doi.org/10.1152/jn.2001.86.4.1685
https://doi.org/10.1001/archneurpsyc.1940.02280080158009
https://doi.org/10.1007/s00426-019-01221-2
https://doi.org/10.1007/s00426-016-0760-7
https://doi.org/10.1037/a0026706
https://doi.org/10.1016/j.concog.2014.09.007
https://doi.org/10.1016/j.cub.2007.11.015
https://doi.org/10.1007/s10339-012-0457-9
https://doi.org/10.1111/bjop.12399
https://doi.org/10.1111/tops.12024
https://doi.org/10.1162/089892900562273
https://doi.org/10.7717/peerj.9155
https://doi.org/10.1016/j.cortex.2021.12.007
https://doi.org/10.3389/fnhum.2014.00072
https://doi.org/10.1006/nimg.1996.0011
https://doi.org/10.1016/j.actpsy.2023.103841

Sosson, C., Georges, C., Guillaume, M., Schuller, A., & Schiltz, C. (2018). Developmental Changes in the Effect of Active
Left and Right Head Rotation on Random Number Generation. Frontiers in Psychology, 9, Article No. 236.
https://doi.org/10.3389/fpsyq.2018.00236

Soylu, F., Rivera, B., Anchan, M., & Shannon, N. (2019). ERP Differences in Processing Canonical and Noncanonical Finger-
numeral Configurations. Neuroscience Letters, 705, 74-79. https://doi.org/10.1016/j.neulet.2019.04.032

Tschentscher, N., Hauk, O., Fischer, M. H., & Pulvermiller, F. (2012). You Can Count on the Motor Cortex: Finger Counting
Habits Modulate Motor Cortex Activation Evoked by Numbers. Neurolmage, 59, 3139-3148.
https://doi.org/10.1016/j.neuroimage.2011.11.037

van den Berg, F. C. G., de Weerd, P., & Jonkman, L. M. (2021). Electrophysiological Evidence for Internalized Representa-
tions of Canonical Finger-Number Gestures and Their Facilitating Effects on Adults’ Math Verification Performance. Sci-
entific Reports, 11, Article No. 11776. https://doi.org/10.1038/s41598-021-91303-2

Walsh, V. (2003). A Theory of Magnitude: Common Cortical Metrics of Time, Space and Quantity. Trends in Cognitive
Sciences, 7, 483-488. https://doi.org/10.1016/j.tics.2003.09.002

DOI: 10.12677/ap.2025.152104 440 DR


https://doi.org/10.12677/ap.2025.152104
https://doi.org/10.3389/fpsyg.2018.00236
https://doi.org/10.1016/j.neulet.2019.04.032
https://doi.org/10.1016/j.neuroimage.2011.11.037
https://doi.org/10.1038/s41598-021-91303-2
https://doi.org/10.1016/j.tics.2003.09.002

	数字认知的具身表征文献综述
	摘  要
	关键词
	A Literature Review on Embodied Representations of Digital Cognition
	Abstract
	Keywords
	1. 引言
	2. 手指具身表征的数字认知研究
	2.1. 行为研究
	2.2. 神经机制研究

	3. 非手指具身表征的数字认知研究
	4. 数字认知的具身性——具身认知对数字空间表征的解释
	5. 具身研究展望
	参考文献

