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PATIIRERY K RAFAE ) Z MR E R (W, &
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PET S T A R fh A 20 1 B A TR IR R A R T
(Leibovich T & Ansari D, 2016) . Hth, REHEHR¥HT
JLEHCEERE I A JRALE, DU R IIRE S5 Rk ) LB
IR E: R R, MU A EENIIE R, X
LRI PG5 T IS B A

FEAMRAE &I, IMAE L EE B R i & R 2
B 2 AR 22 T R A MEARAE (Wang L et al.,
2023) . —J7M, WA JLEAEIMIT . FEARD
SIS R AR S TP RIS S —J7 i,
TEBOME S TRAR . ST R AN R 6 A28 FH O 1 AR A A A N
Mo PRI BIRZ IR BRI R, IR
MR JLIE s 2 R & R AR B — YR, Winl REh 22
PR 2 RIVE T . INRE 5 MIER, FISeraE
J13E F IR S A AR I R R 1 5 R (R
&, 2021) o ARIERBCFRE SR LB REF S
BZAT, EiH 28 AR R ECEEA, miEask
TR, BOF AR . B S AR LA B BLARY) i A o
RO [ A E N AR T R R AT 5 S R
FEAFEFRAALCT RS S i . BRI
Thig% ., EATI L, XSRS AN TR
KR LA g 25, (HAEIUMAE 2 LR (A A IX
IAPERRSEAIMIRT A (Liang X etal., 2022) .

FER AR T R R AMRR ZE v, IR A E R
X 3-SRy S R R S 40— MM R 3 . BBUER A Sy — ol
SR S BCR P TAT U TS R RE T, B R
INT RO RS, JEECHRe KR EZERR (5%
74, 2016) o FEMUREJEILFE S, BURSIESHE
G2 AAFAERRE R, (HiX— o6 R Al BUR TS
BUF WA 3 R 3R] (Schneider M et al., 2016) . &
M, FEIRAMGE L, BUSS B AR  Z R SC R R
o —E A58, AT & BN A 59 s AR Fa e
( Fern @ ndez—Cobos R et al., 2025) . S5¥UEA[E, T
VEIRAZ A5 100 2 ) S5 AT — P A B IR AR B & e vh
BN BT R Z W EER . TAECIZE T 4 m
FEHABEE, IR BB
TS By LI TE O RN, bk o A B TR AR (2540
&, 2016) o FEAIE LB, HATTIRER BNk
SIRREE, XATRESE— R — B R AT
SR

AR, EWNFE WG L E AR
TR SRR HANEERY , (BAR RIS ALk P s ul T
WWFsE A, 2T RS SHERIE AL ST
(Bt %, 2024) . —SEYREAYSCUETFGT R, IUMUAE
JUEEAEFERE T A a0 AT 55 Hh AT RE B R A A3
(EAE RO SRR | LA R T SR M T B8y i A7 A
W ARG THATDIRE . R SEHEE 5
MAELEHFERIAZ MR, WIEBR T —BAmEE
JIEEMEM (Li X et al., 2024) . R, WAETRZE
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BT JUEARR IR — A, B2 RN
I, B RE RS AR f FR 50 % 2 NS R I
BeFRE ST 2E 2HLH] (Mou Y et al., 2025) . AR, #5%k
S PITIIREIN A TR — MBI 725 & HL A B SE AT 3
FBR, HCEE MBI RAEAHESR (Li)etal, 2026) o
ik, A %EALE X EeREE e RO IERE |-, dE—2 8
T AR RIA T TR AE AR 4 JLEE & e Hh B i 5 AL [
TEM

GEAMEAE TSR LAL IR, & B NN A o i
PAE JL B A BCF R A SN AR 2, (AT A e
A RAFRACI A . Ho— /7 [ — R S8 HE 4L T BH
XA ER SR ER SRS, FEORFERFITSS R DL
A, AR TERGE NS L =, =
45— v [ P Eb A RN 5 45U sk — et DA R IR 2 X AR T
B RE T e B ORI S AR TRk, R LA A
PIE S LB K BRI ThRE S T BT Ik, ARWFITR
JAAWI6AN A BT, FERE SIS IER J1KF i Ea
b, REHEHUE. TAECIZ SMEFERX3 ~ 64 gah
SESILIER SR IE N BEERE T 22 AL BN . R4
GURFRS 5 OUR— BT & RIS, JEES A
MAES LA HRE S, ASFoT R R . FEIRI a0 A %K
RS — AR R R R A RE O AR
— BB A SR, i RECE B T M R U S —
JBEN R 2 A PRI

2 MRMFX

21 WHREIR

A58 A IE T P R INAMAE B B LA FR 353 ~ 6%
PIMAES) L4844 (B E284, {204, M=4.62%,
SD=1.04) . BB =H Ep LR EA MK O
MPIRIZW 55 F ) HBHM (DSM-5) 2 Wikr i
W12 S IRAAE 33 R B0, I 4 JL S IMAE OF & it R
( Childhood Autism Rating Scale, CARS) ¥4, 15430475
T304y, RFPMAES KR

PAFRER: (1) FHRIE3ZT6S Z M (2) T
BV S EER, S IEMIER; (3) B E
A RGPIREINATER s (4) RRUgHR R sty
LI A TE RIS . A IRIESR ik, X ICE5E A
AT 55 B IR A R EAE T UAIER . BT E Bk
ESIEsEHT, HWEP A E A RES.
TR TR R B AL, FF AL IREE RS
FRRLYE (5. SXULL2025056 ) -
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AT K FHalberdaZE A (2008 ) FF % ) Panamath
S AT S5 2 LEE MUK (Halberda J et
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al., 2008) . ZAE5F T2 M AR B (3%
GG ) MELEEE, ZERILAINI—d R £,
YL ST AES, B AR 4 [ 24 00 17 3 i e s)
(i “F7 f, Wi )7 ) o Bt
152, B R AL R SO FEL RS ~ 21
A B IR E 1.1, 12, 1.3, 14, 15, 24, 2.5,
26T EH . ATEHNZ LR T, S50
FBERTA, N IN A BRI E, f
F—BEA (RS TER—80) SA—8EF (FuRS
WRA—E) |, FH VA KRB SRR A N . B
TR IR 200028 FEF A s a4 w6
A5 %0 (Weber Fraction, w) VEREUSFE R, HIATE
K, R A BURM2E . TS e T ILE
TN B AR R BICR I 5T, B RAFRIE R 5454
BB

222 TITAEERZ

K Corsi B @it M ( Corsi Block-Tapping Test,
CBT) PN IRGE2S [ TAEICAZ)T B (Corsi P M, 1972) o
AT 55 JIUMURE JLZE TAEICAZBR ST s i) 2 B T
Z—. SERAPRENEEHES R B, SR IR
WP FMRK R 8, TR EINP R . AR5
BEH2BPORIG R, M) EATSARRITE. Sk
T R IEMRSE R E IR A T, |
BRI 1k AR5 AR RS 10 5 Y
BRI (7B ) o e 3 5 Bl 38 25 el {5
B G S0P RReae )1, BABREMENGE,
FEETEIIMREREAS H 90 F HE i

2.2.3 Mz

SR AR 1) 4 R — B AT 55 TN 410 ol 42 o1
(f2/NgHe 45, 2017) . iz‘f%ﬁéélﬂiﬁ%&&mopff
45 RS I AN 5 Go/No-Goli 3, T3&E FH T8
JLE. E5EE=AME . H—MBohfRiRas; H
MBI marg (B KHE” 3 B, 7 “H
ST = 7 N WP~ Het 14 = Yol [ WL B )
LRI, 24 b B R B T 4 B A T AN TR
BRI, MBS g iR R, &2k
FRENLE B, 30 RO IERM RN 14y, SRRSO
R0y, B LIIERIR K IERRM ki ket %
T35 RS 255 Pl L3 100 o1 A0 340 S5 g R U 2 46
HA RIR R SR BUEPE (Wang Letal., 2023)

224 BEIHERE

K R BE S5 = ( Test of Early
Mathematics Ability—=3, TEMA-3) ¥ LAY RIWEF
IKF ( Ginsburg H & Baroody A J, 2003) . N6 3E T
3~8% L, C# T AL R SR )L 5L
SEAESIGE . TEMA-33L72081, X3 A EREFRE S
(4080 ) SIEXBEERE S (3200) WiA4eRE, ARIEUEL
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M TRTRAAET U SIS | BRIz
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Trorhre il s B RN R — B E S A%, Ak
AT AN R ECARE 4R EE

225 FIRENMBRAEE S

RT3 AR SN F R = ( Wechsler
Preschool and Primary Scale of Intelligence—I11, WPPSI-
D) WG JLEE R T 15848 1 (Bullen J C et al.,
2020) . FHFE T2H 6N H Z7H3NHILE, Y
i IRAE L S PP P R 2 TAZ —. &
FAFI0NME, WS NF BN (R,
file . BRI AHRME) SEAENE (BRE LT
FE B, BRSO, 2 EimEhgh) o A5
PEHCH TR BT SR E R R VR 4 A B A
R EA R EIE R SRR AR .

23 HRES

WFFE R G E B Tt , A I 24 76 e S LA
A2 JEEkiE H R ML P kT, i st
— YA HAARF A AT . MR A —X—TE X
AT, LA L ERC G BE. hk e oF
L, A LA TIINPE S PIRSEIR, BHR 25 ~ 3550
B, PIKEIFAA ST — 8 o TP —R e, A
FERIAE3053 B LA o BT e A Rl 32 ) A T 3
AT, LAREARIGLF O8N 50

FEIEIRHT, FilYPEAThRuE b~ i, wif
JUEE AT S5 RN o ) LB e i 72 o ) S 9 57
w2 bsh, S L HE R R . A B e
e s MR NG T 88, DIGREEE AR
WEGRTE . I EARRR RS, ARG . B
WGk )22 HE RO 4507 AT T RGENE, L
P S R T SEE S5 N TR

24 FITSANE

RHISPSS 25,0847 4E o0 . e T RGeS
FPearsontH I, H i I 32 [0 A6 56 25 T A2
MRS DTk . 55— D A T TR AR A e
GV Nl 7 N I (S TREVASTE | E et TN e 2 TP ¢
B IZOR AT BT HO B U — e 5 U e P R 2R Y
AR RSy o PrA AL T 2 LG g, 4R
ANIERL R GE B o

3 AR

3.1 HWRFET SRR

IR G AR R Mr &5 R e 1 s o MR oy
Prigss, ARIEREwRE S TAEICHZ (r=0.700,

https://doi.org/10.35534/pc.0803037



INIRAELD) LR R E S B NV D R ELARI TN

242 -

2026 £3 R
E8HBEIH

p<0.001) . MEIFEH (r=0.471, p=0.001) KEUK
(r=-0.508, p<0.001) WFEAX, EXBCEAAE S TEC

12 (r=0.613, p<0.001) . UK (r=-0.521, p<0.001) K
MR (1=0345, p=0.017) HWEHK,

F1 BRI 5HEXSH (N=48)
Table 1 Descriptive statistics and correlation analysis (N=48)

A M +SD 1 2 3 4 5 6 7
L HiEE N 68.48 + 13.31 —
2 74.13 £21.36 0.615 —
3. A4 3.88+291 0.197 0.284 —
4. TAEEiZ 2.58 +1.93 0.344" 0415" 0.296 —
5. 1.15£0.71 -0.212 -0.256 -0.141 -0.524"" —
6. AL IEREF 14.06  9.69 0.103 0.194 0471 0.700"" -0.508 —
7. EREE 3.09 2.55 0.205 0.289 0.345" 0.613"" -0.521 0.776" —

E: ofp < 0.05, #p < 0.01, #Ep <0.001,

3.2 HEOQEFHAT

TEWAR ERF AR ), AR E, F (5,
43) =15.096, p<0.001, R*=0.665, JH%J5R*=0.621,
TS5 A TAEICAZ )G, AL fig B 2 25 2 7
( AR’=0.569, p<0.001) . FABEH, TAELR
(B=0.574, =4.810, p<0.001 ) Sl ( B =0.332,
1=3.322, p=0.002) ¥ BEFME T, MEFEARE D
FKE (B =-0218, p=0.054)

FETUN IE A RE S, BRI 2, F (5,
43) =6.683, p<0.001, R>=0.468, JHI%J5R=0.398, JIIA
BURJE, HRHRRR I ( AR=0.376, p<0.001)
AR, TAECIZ (B =0377, =2.505, p=0.017)
S50 (B =-0.309, t=—-2.235, p=0.031) @ EHmH
T, mEEERIA R (8=0200, p=0.121) .

WENFTR, R — B0 R 2R I U
ERE IR IR, T AUROO 1E 20 e ) B Al
FRPTER

G R R erhe ) G — MR ER
ERHF 0377 TAEICZ
~0.309° e AF
Ko 0.574™
JEEA K . I EEet
0.332
E: %p <0.05, #p<0.01, *p<0.001,
E1 SEEFERE

Figure 1

4 tig

AW RO g, R ER S ER

IHGRERE I, RGEHEEE T R S — AR 2
RE 2 AL BN, B

SR RFN], TERBCEAE S SR ERECE A e AT
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Hierarchical regression model diagram

MLob

AETTs BRI IEAREARE S HA SRR TIN50 . X
— S5 N B IIAT 2y LR RE D O SSARRIE 5 K
JEPLI PR T ARG SEUEES o

41 FIENHFRENERR— RN FROVSZH

WEas RN, EERFEE 5, T S5m
T 4% A S T IO AE Al LR AR IE UK RE T, i
BRI AR BB 2K X—EZASBA LT
WRR LB RIT RS e A B, RIARIE S RE
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MRS — AR IR, TR R ERBAUR X —
SR RGN TR

MAFSHRERF , TEMA-3F AR IE R #fE 1 =
B R SR BT ORRE . AR AT A
HMEENE . XIS BARER T L SHEME, |
HAZ O UHIELR I AR E R/ N PR, TR
BIFFIMGEE . B8 5847 (Bonny ] W & Lourenco S F,
2013) o 4N, 7E 0SRS5S, JLERR
BRFSLARRFEOA T . RS sk g sl Of
BB R SERE ST . X — i B S K
i TARICIZR A E S RIRE S (Raghubar K P et al.,
2010) .

TEPRAE 2l LA rf, R A 5 R W] B BE 2
o —Jrm, DIVMUE L) LA A7 7E TR T D B & R 00 A1
25, JUHRAE TAEICAC AR AR A6 77 T 2 800 AN
FasEtERs, H—ormE, Hresh S mAnE 5 iE
TG RINE, 53R I AR S R RS S B B S 4k
YRR BT 25 5 G A B ar DA ] — e oA 5
X AR IE AT 55 AT R LAY BRFIVE F ( S 45,
2025) o B, AHRSE TN AR R R IE A Re
JI0 B TRINALN , W RE R T IARE 2h )L AE H H e
TSP TR S A B E o

42 HREWIENHSRENANEFETINER

AR IERBEEe AR, AMREI, HEGT
I — ARG, BUSAShE 52 10 AR &)
JLAIER B8 )1 . X —S5 R W EURTEHs & R i ik
BEEAE B SR T BB R, IEUSeA AR ) s
[(IENA(SE &A1 aE il I S PPN E W N B ¥ S L
NAEAT S . XA S AR E R T ST RE B —
oM E R, HUWEMEMRFZZ R RNER, Uk
FE g — B HERF 5 00 25 W URE TR IR, A 2
B AT S5O M R B IR ( Wang L et al.,
2021) . CAEMIRIEH, BEIEASHEE L A2
RIMEARE D), Rl SR A5 R AR AR B M, DT
MRS EAM T (GuoLetal., 2021) .

TEAMAE S LA, B0 1IE X B# 88 71 i T £
AREEA BRI R, —H, IMEL LR T
1k B EHRR AT 55 A AR B AR E R ( Griffiths A
Jetal,, 2024) . 1IEXBEATLS MMM TR,
I T A $ 22 SR SE B T, 3 —TJ7 i, M
BTARERECAES, BB 5 0+ S g 515
e ISALAL, TSR VE A 5 9E 5 515
K Z B (Hawes Z C K et al., 2019) . b, AW
KB, RN IERBCEEGE DR, TAEICZ 55U R
EWIE T, RUIEREARE )00 & IR — B R K
o, MRSEIN TS5 A AR RIEH SR, X
— RIS Z AR I — 3, BVECFRE &
JEE T B R SR I TR S8 58U — A A R IR 1 3
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BBEE (SoltészFetal., 2010) .

4.3 SR HIEREH SR N PIVERICIER

ARG KB, Al e 1 2R E R SR
FREREL W BRSO i R
REARIEF G E KT X —gER G4 % R s &
PRAM s ) %ot FR U B 1 T B SRR AFAEAT St — 3
(Bull R & Lee K, 2014) . FEIEARBEATHSEEMSTE
ZWTETI, PIAnTE SR A EAT S5, LR ZH]
X S YRREE (AN E N . HEBIOTR) e,
S SR8 I 4L (Schneider R M et al., 2021)
R, Sl il £e AT 45 v B BEAEA (Fuhs MW
& McNeil N M, 2013) . tHELZF, IEECEEAT45H00 0
B, AR R BRI, FHRIER A, XIS
R sR ARG, 3 T BE AR RE T Ho7e 1IE R #BE
B TR Y5 o

44 HRNMEFSRE

AT, AFRAEX SR E R W
FERE L, R T IMGAE 4l ) LR Bk 2 R A S5 o Tk 4
TE 22 AN AISERT . G5IRR, RIS RE T 4k
N Z R G E R TRE S T AR R &
TR AT — A IR, T U e A B
BURS — AR R WP EEH . X —E AR
WIBCE R 2 AR LE, thatE— 2 50T T U R 5
5 4T — P 8] 3 A 7 e 1) AUl AR A AR A IR T
MHE i . WEA IR 9T 2236 T MU0 % e R A by s B
HEHR , AR AT T ek LB A, S BEAR AT
MURE SN LINA & R A T 0 Y SR . 7R ERE
T, ARWFITHRIR, Brfal 1 PRl AR AR A AR o Rk
Hp—JabR, MM AT RE G5 HHEAT A 4E . X TR
IERBCERE T AT S AR E 4L, mT i St B Ak
TAER I HeRs . MR RE S0 TP SR B - A7
gt mxF IR RE AN RS L, TR N
KHFURS TS H O Z eI 2, RSB fase
MRS AR . TR N4k 22 R T T, Al
FHEEEE TR S A Rt

RUEATRFE Jy B AR AIAE 2h LS 0150 B 7 A0
MLEIPRAE 7B M E AR, B TRR . B,
ARIFFEREA R AT AR, B BT IR+ W — e HL
), REALCIM: S 1 X 2R A R T . RORBFgE AT
Wit DA 1EY KA, AR RIZES S
REK TR IOMCRE JL 2, DA S50 p Fafd vt S
Yo Hk, AWFFTRARIE T EE AT MRS,
R WA 22 sl )2 i /R U S BT D REFE S & e vk
FITEFRLS] . 5 LEFT vl 25 A DI RErE M pl A% . AR 5&
SRS RS A, SR I T 5 T
TFEPMAE LB R B R, PR, RARANHIFSY
KA TR, (HiBEER AR E R, WA R4
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ATRE GBI, B ERURS AT D REAE A B B A
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SRR, ASHETE g PO 20y )L S0 Ky RE T (9 45
3l - S IHLHR R TR SEIE SRy, oA e S
RGN B K AR T B T Al o

Fl a2 FN4EE Bk EA

FIERIMR PrAAES 3 F A RAER B R

EETRERRED 2% BIRIE. RIEHIE BB,
LFERE MG Rk AAREE. X Ed R
AHAEERFRTE, BXSK. 2% LB BK
W REHYE, MR RE; Foa RERE. M
H,

S0

[1] %, HEwf, TRitE. 2021). MATT LI R4 53
BeEhe ) Z IR R RIRIISERIIEYS. ORI,
29(5), 827-837.

[2] 253k, B238. (2025). [ElsERERe S 4eF s > s B gt
SR PFIFHEF, (3), 55-64.

[3] Leibovich T & Ansari D. (2016). The symbol-grounding
problem in numerical cognition: A review of theory,
evidence, and outstanding questions. Canadian Journal
of Experimental Psychology / Revue canadienne de
psychologie expérimentale, 70(1), 12.

[4] Wang L, Liang X, Jiang B & Kang J. (2023). What ability
can predict mathematics performance in typically developing
preschoolers and those with autism spectrum disorder?
Journal of Autism and Developmental Disorders, 53(5),
2062-2077.

[5] Wei X, Zhang S, Zhang J & Li H. (2023). Mathematics
performance, response time, and enjoyment of eighth—grade
autistic students and their general education peers. Autism,
27(8), 2518-2529.

[6] Liang X, Yin Y, Kang J] & Wang L. (2022). Can training
in the approximate number system improve the informal
mathematics ability of preschoolers? Acta Psychologica, 228,
103638.

[7) A, B R, 45 AL (2016). IR RGBT S
BEERE IR R OFEFL, 3903), 7.

|8] Schneider M, Beeres K, Coban L, Merz S, Susan S, Stricker
J & De Smedt B. (2016). Associations of non—symbolic
and symbolic numerical magnitude processing with
mathematical competence: A meta—analysis. Developmental
Science.

[9] Fern @ ndez—Cobos R, Polo—Blanco I, Castroviejo E &

https://doi.org/10.35534/pc.0803037

Rodr 1 guez C. (2025). What predicts early math in autism?
A study of cognitive and linguistic factors. Journal of Autism
and Developmental Disorders.

[10] Z=41, JAJK, 2871°F. (2016). JLE R TAEICIZ 550%
FAIRIRR. L HFFEATE, (10), 12.

[11] #2252, 2. (2023). PATTIRETEAR [RI4EE LB A BE
FFREIE]. L FEZ7R, 55(5), 696-710.

[12] ¥aiti, W, 117538, 255, (2024). JRUESZEALA TN
ML RCABA R, BTSSR, /1R E
7, Q).

[13] Tonizzi I & Usai M C. (2023). Math abilities in autism
spectrum disorder: A meta—analysis. Research in
Developmental Disabilities, 139, 104559.

[14] Li X, Li J, Zhao S & Liang X. (2024). Magnitude
representation of preschool children with autism spectrum
condition. Autism, 28(4), 866-880.

[15] Mou Y, Li J, Ke Z & Li X. (2025). The proficiency and
variability of mathematical ability in populations
with autism spectrum disorder: A meta—analysis.
ResearchSquare.

[16] Li J, Ke Z, Li X & Mou Y. (2026). A systematic review
and meta—analysis of the proficiency and variability of
mathematical ability in populations with autism spectrum
disorder. Nature Human Behaviour, 1-14.

[17] Halberda J, Mazzocco M M M & Feigenson L. (2008).
Individual differences in non—verbal number acuity
correlate with maths achievement. Nature, 455(7213), 665—
668.

[18] Corsi P M. (1972). Human memory and the medial
temporal region of the brain (Doctoral dissertation). McGill
University.

[19] Chen L, Abrams D A, Rosenberg-Lee M & Dewey D.
(2018). Quantitative analysis of heterogeneity in academic
achievement of children with autism. Clinical Psychological
Science, 7(2), 216770261880935.

[20] £E/NHE, TEAAA, FREE. (2017). 2 LB IR G K&
A F TR IR AR AR AR BIUAE . 02
Bl 4002), 7.

[21] Ginsburg H & Baroody A J. (2003). TEMA-3: Test of early
mathematics ability. Pro—ed.

[22] Bullen J C, Swain Lerro L, Zajic M & Chandler M. (2020).
A developmental study of mathematics in children with
autism spectrum disorder, symptoms of attention deficit
hyperactivity disorder, or typical development. Journal of
Autism and Developmental Disorders, 50(12), 4463-4476.

[23] Peng P, Yang X & Meng X. (2017). The relation between
approximate number system and early arithmetic: The

mediation role of numerical knowledge. Journal of

www.sciscanpub.com/journals/pc



2026 £3 R
E8BEIH

INIRAELD) LR R E S B NV D R ELARI TN

£ 245 -

Experimental Child Psychology, 157, 111-124.

[24] Bonny ] W & Lourenco S F. (2013). The approximate number
system and its relation to early math achievement: Evidence
from the preschool years. Journal of Experimental Child
Psychology, 114(3), 375-388.

[25] Raghubar K P, Barnes M A & Hecht S A. (2010). Working
memory and mathematics: A review of developmental,
individual difference, and cognitive approaches. Learning
& Individual Differences, 20(2), 110-122.

[26] Demetriou E A, Lampit A, Quintana D S & Y ii cel M. (2018).
Autism spectrum disorders: A meta—analysis of executive
function. Molecular Psychiatry, 23(5), 1198-1204.

[27] EHA, SRETAE, WACEE, A, (2025). fiEtt 2
YIZEAT IIAAE L EEREIR A0 A58 ) s /208,
USRI 3.

[28] Wang L, Liang X, Yin Y & Kang J. (2021). Bidirectional
mapping between the symbolic number system and the
approximate number system. Experimental Psychology,
68(5), 243-263.

[29] Guo L, Xu X & Dai D Y. (2021). Foundations for early
mathematics skills: The interplay of approximate number
system, mapping ability, and home numeracy activities.
Cognitive Development, 59, 101083.

[30] Griffiths A J, Torres R, Delgado R & Patel S. (2024).

www.sciscanpub.com/journals/pc

Understanding unique employability skill sets of autistic
individuals: A systematic review. Journal of Employment
Counseling, 61(2), 74-104.

[31] Hawes Z C K, Nosworthy N, Archibald L & Evans B J. (2019).
Kindergarten children’s symbolic number comparison
skills relates to 1st grade mathematics achievement:
Evidence from a two—minute paper—and—pencil test.
Learning and Instruction.

[32] Soltész F, Sziics D & Szlics L. (2010). Relationships between
magnitude representation, counting and memory in 4- to
7-year—old children: A developmental study. Behavioral &
Brain Functions, 6(1), 13.

[33] Bull R & Lee K. (2014). Executive functioning and
mathematics achievement. Child Development
Perspectives, 8(1), 36-41.

[34] Schneider R M, Sullivan J, Guo K & Barner D. (2021). What
counts? Sources of knowledge in children’s acquisition
of the successor function. Child Development, 92(4),
e476-e492.

[35] Fuhs M W & MeNeil N M. (2013). ANS acuity and
mathematics ability in preschoolers from low—income
homes: Contributions of inhibitory control. Developmental
Science, 16(1), 136-148.

https://doi.org/10.35534/pc.0803037



IIRAELD) LR ERE S 8E NAVEE D R ELAZI TN 2026 E£3 B
< 246 - FEoBEIH

Structural Differentiation and Cognitive Predictors of Early
Mathematical Ability in Preschool Children with Autism
Spectrum Disorder

Liang Xiao' Liang Xiaoyan' Yang Qingli* Li Xiaojin®

1. School of Educational Sciences, Shanxi University, Taiyuan;
2. Ruicheng County Government-Affiliated Kindergarten, Yuncheng;
3. Ruicheng County Hospital of Traditional Chinese Medicine, Yuncheng

Abstract: Objective: This study aimed to examine the structural differentiation of formal and informal mathematical
abilities in preschool children with autism spectrum disorder (ASD) and to investigate the differential predictive
roles of number sense and domain-general cognitive factors. Methods:A 6-month longitudinal design was employed.
Forty-eight children with ASD aged 3-6 years were assessed at two time points. At baseline, number sense, working
memory, and inhibitory control were measured. Six months later, formal and informal mathematical abilities were
assessed. Hierarchical regression analyses were conducted after controlling for intellectual functioning. Results: (1)
Informal mathematical ability was significantly correlated with working memory (r=0.700,p<0.001), inhibitory control
(r=0.471,p=0.001), and number sense (r=-0.508,p<0.001). Formal mathematical ability was significantly correlated
with working memory (r=0.613,p<0.001) and number sense (r=-0.521,p<0.001). (2) After controlling for verbal and
performance IQ, working memory (3 =0.574,p<0.001) and inhibitory control (8 =0.332,p=0.002) significantly predicted
informal mathematical ability, whereas the predictive effect of number sense was not significant (8 =-0.218,p=0.054).
In predicting formal mathematical ability, both working memory (8 =0.377,p=0.017) and number sense (3 =-
0.309,p=0.031) showed significant unique contributions, whereas inhibitory control was not significant. Conclusion:
Formal and informal mathematical abilities in preschool children with ASD demonstrate structural differentiation in
their cognitive predictors. Informal mathematical ability mainly relies on domain-general cognitive resources, whereas
formal mathematical ability reflects the joint contribution of number sense and domain-general factors. The findings
provide empirical support for dimension-specific assessment and targeted educational intervention in early mathematics
for children with ASD.
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