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The Understanding of Projective Spatial Terms in Mandarin-Speaking Children with Autism
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[Abstract] Objective This study aims to explore the understanding of projective spatial terms (front, back, left and right) in
Mandarin-speaking children with autism and further examine the relationship between Theory of Mind (ToM) abilities and spatial
perspective taking. Method The experiment involved two groups of participants: typically developing children and children with
autism. Participants were instructed to place objects in the positions of front, back, left or right of a reference object based on given
directives. The study assessed their understanding of projective spatial terms by analyzing accuracy and related factors such as mental
rotation angles, Theory of Mind abilities, and the animacy of reference objects. Results The results revealed that children with
autism demonstrated significantly lower comprehension of projective spatial terms compared to typically developing children. For
tasks involving left-right judgments, the accuracy of children with autism was significantly correlated with the angle required for
mental rotation. However, no significant correlations were found between their comprehension ability and factors, such as Theory of
Mind abilities, the relative position of the objects, the animacy of the reference objects, or the structural relationship between spatial
terms and nouns in the instructions. Conclusion The study indicates that Mandarin-speaking children with autism face notable
challenges in understanding projective spatial terms, especially in tasks requiring complex mental rotation. These difficulties may be
attributed to deficits in spective taking rather than direct links to Theory of Mind abilities or other factors examined.

[Key words] Autism; Spatial terms; Spatial perspective taking; Theory of Mind

1 H MARFEE N TS
25 BRI ik B 1 B 2 (R e rh O BRIR RE 7% ) WL 45 R (spatial perspective taking, SPT) & %

(theory of mind, ToM ) P4 — A BB UE, A —Fhife  sREERI—Fh, 05 (0 A OB BOX FRRE ™, T Bl g2
W B C 5 NS A ERIRE ", Baron-Cohen™')q  FHISUBMLM, ML Nt MEEWERANZRA X R, B
P DEEISRE D E S INE R B RE H I B AARDE SRR EE DAL AR R IR E _EAREL (R =B Eh
S, b — TG — I RS AL IRIE DA F RIS EEER R, B RIM 2z (0] 56 R AN B AT H it AR08
B T, T A T AR S A ST A A . MR RS, il BRI 2 R TER R, A A
& (perspective taking) 5iX FhRE DB EAHIE, —RIER T, WA REETLE o B & PR iR (mental rotation )
TEZ AT 1 JbatRFoME TR dbat 100871

2 L KRHE SRR E /ALt R P EIES S0 & Abat 100871
e TR BRMERT WREBFIE A BRI J5 1A APENE S22 MOy B 54
HIREE : 2507, E-mail : xiyuwu@pku.edu.cn

HERNEEREMFREEE128H 87



RE8H

Chinese Scientific Journal of Hearing and Speech Rehabilitation

R, BURAREL B B R B, B 5 T i N sy &
A HIWRT G /8 A, Kesseler Z2P L E i IR LB IUSHE
T R WG, MG R 5 a8 B RE AL S PR RE
(ToM) HH3R I F R F 557 , TEZS AR S o L 4R
RE SR N B R BGO g R4 75 2. Shield 4115205
W3R T3X W, TR Sty (e — R/ N s
— A~ LI HY SR FRAS ) BB 48 IR, O T 3R vl i
20, Bk BRI 2 A B, LA BE S S2 4 A 1T id
(hnzs e e FI/NERE) , 75— BB Bilg (s e A T
[ /ISR ) |, Tt 1 LG S5 0°,90°,120°  180° (I ]
1), B T e S B 5 e ik (B85 e F 1/
B ) AR VT BRI A A LR, TR0 485 R R BLO A R R
5OBERE R I8 R o I ) LFE Ak 4R 5 7 1]
(55t ) A bl S P ) L2 B e o o 2 TR W P R
51,

| |
7

1 SHdRhE R

VL RS R IeiE 5 AR N 8, 8K, BETE 5
Az 1] 65 B T3 1] B TR 2R FNEE A4 A BT AN R, B 3 SCIR
e JLEE R4 R0 A s B DUE TS b, 53
FR T ALRYAT G A A A TR R EL, 4n
in front of, & & 11 #% Fx {F ¢ 4 14 v 1A (projective
preposition) , TEILIEH, BT J5 . 72 A BB N 5 O 1R Bk
VA1 Ay 4 1], B B R B A TR — 20 AR SR R L e A
GERR BT i . OB S RERY 75— AR ZAE
L VAT CIIYNTE 05N i =y o3 il o7 ] 1 W A
JE B AR AR, BARERT SRR S, H
W H I EERATR, BT &5 L RE A 856 1 BB 1R
Al b SRR PLRVE A B B F A S I — 54
B 05 fr W A AR BL T UL IS g 2 M A&
(frame of reference), Levinson""J§H T3 (1)
AI{E 2 8 2 (intrinsic frame of reference) , BI4 (& & & 1

88 EFTNEERENFRE2025F($23%) 514

W r 2 B AR 2, TR, Bk A LA 424 Hh 0 (object-
centered) [ 2 M &, 4n 1 i LLF K AR, £ R A G
(2) #B 2 I 2 (relative frame of reference) , B L) W 2% 3%
JyHt (viewer-centered ) 1 2 18 &, 434 2 4~ K UL _E#ik
MO 48 X 7 B (3) 48 %F 2 M & (absolute frame of
reference) , M1 AN 52 4y {A FRWL 52 5 REMA D 5 7 A1 b & , 4
7R PE AL AN, AREIES FSCi o 2 8 R Bk E
RN FEIUE T, W AR A2 A, BE AT R
NTEZ &, W R MM 2B &R, (e & B4, BE T
VLU B SR AEXBME A 0, mT DA T JR AR X3 A2 300, i
HERANEZRA . AGENESRAT N —8GEER
AR SR, A SWEEN NEA 8L WESE
B, BN, MR LA R [ R A
MEMMAEAGI, HReiR XL A T HRELR,
M ANBEVEAR LM 2 FHEBE M, AT oI A
TR SR AR 0 B (FERl B/AEAB N ) ix A8
1, DATHBR DA S 0E AT REAT R AL 3,

OB ERE BT T 4 Bl 1 B 25 o0 23 TR s R AR Y E T
R RO, ERE 0° (AT B AT DR ) 3 60° (BRI
SLRAE B CUiEss 60°, Stk E A ) , BRI R IR RN A
AP, {H. 240 P e % £ R R ) 120070 180°, B I I L 2
I B SR 3N, YO E RS A R 180°H , B i Ak
Zp N

A AR TC A M (B A 6 A A iy ) e 28 [ 2R
FAMENREN, MERS5E AW LR ES
B, A A T Re A D E e et R . A A R R RN
ey AR R L DR e R

BRI, R E IR RE J L8 % 5 51 T 7 3] £ A 1)
kAR, AR /DA Sk R 50 5 M e 23 T A 5 SR B 1 [
Fo AR FEHRIOE LR AR L&D
S % g LR AFTE 25 5, LA R IR RE )L 3 0 47 28 TR S
FRARI RS2 R 2

2LBHE

2.1 #ik

AT SR AR AE J L % Be : J (or 1) (BT s
Fe ) RIBRARRE D) . SRUSTHT, BT A L 25 58 B0 A B
1T 45 2 (theory of mind task battery, TOMTB) , J-id 15
51 o %M 5 E 5k K 7 Tiffany Hutchins 20820
Patricia AP 454 [RIFF 7 H D — 508, Wl BN A
OEEIRRE ", I B 9 ALY 15 4> W) 4
J [ REUME JBE (e 2 b T, DA DA TG 502 17 380 4 0 85 1R 15
&L 15, KB E S BA AR R JLE
(typically development children, TD) | 525 £H B gl JL



Chinese Scientific Journal of Hearing and Speech Rehabilitation

RE8H

# (children with autisum spectruen disorder, ASD) & 14,

PR MR E R 1,

1 PHEL
ASD(n=12) TD(n=5)
AEKE M(SD) 6.5(1.46) 5.5(0.63)
PRI (B %) 9/3 32
2.2 LR AR

ARG T R TE T IRFG4 R U OB 7E 1E
BL B, A/ NARYIHAE b SR T CRIBLA A1 ) AT I
FEREHET LGS L) o 363245 A, #if 4 4~ 35 H
TEAZE A I, DL SO RIS REUEN 2 R, 2
BEAR LIRS NIRT 5 2 A AN, AnE 2 PR, REE =S
FON BREH Y B B B iR B el Lo TR0 e 2 A andk
Teikor i, B AT SRS R T E S H L LA
TUEBUEA R RONES IR, 2 AT/ B
88 ARG G e Ak, B 3 AR R £ R 2
SR B, B A e e A Rl LR Bl

SR

ERF SR

A2 =astma

R R SR

3 A e RS sh e w41 (0°)

P 2R S S

v

B 4 A AR Bt w45 (0°)

KT IR], T SR BT A BT , s ff B I T ke 2
MR A T5 1), CABC A D 5 1A 5 1] 4 180, st} 175 1)
T ) 120°f , L iR AR BOE BB R J5 2 A
75, g F 60° 0°f [RIHL, 4nlEl S FroR . BEiERE— IR e A

AR TERT e 22 A 4 T7 10 il Ja/ 2e A -k — /)
AT, 40607 L 60° /2, 120°)5  120° 475, i 4 &40l 55 77
Or Il S A L & B AT (L] 5 AT S5 & eI/ 2T
B8 T R 5 A TR B A TRV S5 4, AN IR, 7230

T,
n
] )

¥
A

18
i3]

5 e
B

A5

MK B 745 3O A B A& A #4180°.120°,.60° .0°

ITRER

TR R BRI, 77 4428 5 0 BT H A T A
Ho BRSZAEA SRR TR JIVRE L3 S5 S R e L
R R IE IR A B2 22 5 (1=-2.550,df<15, P<0.05) ; 4t
T Y Jpe JLEE RS PR IEBA R B 2 vl T OMUE JLEE (L3R 2) .
M 6 FTLLE Y, A )L 3 B (R R AR A R 22 A K

F2 POMVE LA SR Ji )L R R D T 2

POphIE L AR R LR
m=12)Mes) =Sy mzs) P10
WAERER 70245018 928010 -0.23 -2.550°

*P<0.05, T [H]

i !
800

500

REFBR

400

ASD ™
4831

Ao akE)LE L A R )L 69 IR E A A

7 A PahE L S e R L RO BB R 4 1
UL, SO ARA R A R TR, IUMVE L 5 SRR R L
HAAEOHE BRIy LA BFER (8768, d15, P<
0.05), M7 % Jge JLEE RO BRI A 00 B35 T IiE )L
#w(WE3),

263 POE L 5 R R LE R O BRI
POptiE L MR R L
(N=12)(Mes) (N=symzs) P 10D
BTy 6425(1.782) 14.2+(1304) -7.78

-8.768"

HERNEEREMFREEE128H 89



RE8H

Chinese Scientific Journal of Hearing and Speech Rehabilitation

B2

ASD T
483

A7 okl 2R L RILE K[

BSTAEA RS EE R B, PINTHI/ 5 A IE R 225
F W A2 B9 IE B8 2K (=3.576, df=32, P<0.05, MD=
0.267) o JIAE J L T i/ i B TE R S 25 s T 7/
B IE# (=1.782,df=12, P<0.05, MD=0.326) , [fij HL 7Y
S Je )L T i/ O IR R S T 22 Y IR R 2 1)
BAEREER(LEY).

SR, BL/RD r AR SR B, IMUAE JL 3O B TR
3 SRR IERBA B3 A Pk =-0.131, P>0.05) ,
W T HIWTRI 5 524G A B 22 5 A SRS T IVE
JUE DB 15 5P 2 IE RS &, BURHE
SRR TR, B A BB AR (r=-3.61,P>0.05)

AR SRSLAFEAS RG0S S5 R B R AR A R IE
B 5 By O AE AR S TE R B A B 22 5 (P>
0.05), PHIBk, AR JL 2T 7245 B R IR IFARAR IR TR
BRI 2 B A T A D) e BOD B R% o An R SR
TR 2 08 AR HLAT A58 B 58 B0 BR e e , 1 0 o A2 R
B bW IE B 25 2 v T SO PR A R S IE

BRI SR ) J5 2200 A 5 R B, AR HYO B e 4% A
JE RN A2 A R IE B A B 25 5 (F(3,44)=, P<0.05),
JOBEERE F R 0° 55 60°I, IIAEE J L3 /e 43 T 4 1E
T A 255 o8 T 5 O BRI B R BE Ay 180 I et e A T Y

IERER(LES).

AREARSLARAS KRG EE R, A AR TC AP DA B T for
Tl 5 A4 RIS AL O Z AR A e KT /e A5 O TE 35 B
F R (P>0.05)

4 itig

550 22 A AL, LS 7RI A FE I E e g
X EATILER A T Surtees F I {R1Z, FIWTRI 5
Ay 2 A AR AR, T £ o s AU R R A
ILERES, JGH WL AT HER . BT 28 W HE R
B, MR W 5 2% P& (visual perspective taking, VPT) A& W 5,
KA 5 —FhRAY M AF 2N B, — B A A R
B N REE AT H CREFR RN ARIRE S, il
DL SRR S0 A RN B DAt AT WL iR, AN
W AERSA ARG ZCRIRE D", ARSCR O
MR A 2 8% & JLE I B e i s R RE T (2
A JLFE AN (] 1 B ] — AR, 50 500 7 8 6 P G =& £
2B JLF A IOMUE LA T, WS EL =y
PR SRR AT AT — M, X FF 4 Surtees 251
FIEETS , TCTR AR MO W A R A 28 AW AR, S5
B W A R AR A T B O B B, i S B — B W AR AR AN
T, UL, AR, R I S M R RS
O HEIRRENFHIE,

TEATRZE A, IE LU B BB IR0 5
WIERERTCE , J5 R AT fe A w T AE LBk U, #HEE T
BB ) R B, AR SR o = 2 s gk AT AR
FEHEFERE /N, AT TRT LA B ER R R 552 1 22 SRR A,
B HAR AR 5E AR A At BUX RS L, £k &
PRI B R JEALE E ) o X ABL T W RCR LAY 5
— OB : WK TiER: (object rotation ) P, BT 4 {4 fig
I 5 PR AR E ARG E N gE T AN, x4~ %
BRI/ N BB R Je LB P R e B, Rk, FI]
FHOERE R B3 TR R RE 02 A S5 B AR FIA

24 PIRTHI G IE R 5 A R R 22 5

LS J5 1A IEfAER (%) FrifiZ% (SD) MD t(df) P
2HILE(n=17) il 92.16 016 0.267 3.576 <0.05*
lh 65.44 0.26
U i )3 (n=5) Bi/E 100.00 0.00
(TD) et 47 50 0.03 0.125 2.776 >0.05
IpE JL#E (n=12) Hil/JE 88.88 0.03 .
(ASD) - 5625 0.05 0.326 1.782 <0.05
25 ANRLOFGERE f B T4 IEWIR IR
0°(M=S) 60° (M=+S) 120° (M=S) 180° (M=S) F(3,44) Post Hoc 54 &
LA B 89.60+0.17 62.50+0.38 35.40+0.39 37.50+0.31 7.383% 60(::18;)(;

90 FEMHESREMFRE20255(E23E)EH



Chinese Scientific Journal of Hearing and Speech Rehabilitation

RE8H

SRS 2145, A FEAR AR SR 1+

SR SRTIRAE JLEEAH b MY % g LB AE B 2 W,
KF BFRES, (MR ARFEHER KA OMHER . .00
TERE it 5 #1360 ~ 90° R, i Joz et i) 25 28 SR =",
ARSI, K BT OB RS BT A B R B s I AR
BRI A AE S , 24 DI E R BT 1 4 0°8% 60° 1, 1E
W B2 T 180}, DRtk , I E L8 A T Re gt £
T BERE R 20 BLRE RS BT A K T 60° ~ 120°
Jai, AT AR S 4 M 5 R O BER.

2% [EE Fr o 9 IR B AR BN En oK o, DA R P S 5
PR FNZ: I R AFHOC M , A ST HE TR S &, Ak
Al LLER 7T 4 % 22 8 Z (absolute frame of reference) T At
9 JL BRI T S g L et 5 T (TR PR AR

5 4&ig

ARG T BUTE IR JL 38 o 56 51 5 oz ] 9 R
fif o H TR 5 AR B AR S 2 TR R R, 58
s S R LB IR L 2 ) 2 ] 00 A SR B i 98 T gy
S L3, BRI 2o A5 1 OE B 2R 2T I wi S 1
IERRR, SCELO PR ERE B M B S a2 I e J L= /2
AR, AR O ERIR RE D 1540 BB (A S B )
EPOE VA SR N =R Y DAL A=A T (OE AT A B S iy
T TE B A S A S

275 30k

[1]  Jones CR,Simonoff E,Baird G,et al. The association between theory of
mind, executive function, and the symptoms of autism spectrum
disorder[J].Autism Research,2018,11(1):95-109.

[2] Senju A. Spontaneous theory of mind and its absence in autism
spectrum disorders[J]. The Neuroscientist,2012,18(2):108-113.

[3] Baron-Cohen S. Theory of mind and autism: A review[J]. International
review of research in mental retardation,2000,23:169-184.

[4] Vander Heyden KM, Huizinga M, Raijmakers ME, et al. Children's
representations of another person's spatial perspective: Different
strategies for different viewpoints? [J]. Journal of experimental child
psychology,2017,153(1): 57-73.

[5] Kessler K, Wang H. Spatial perspective taking is an embodied process,
but not for everyone in the same way: differences predicted by sex and

social skills score[J]. Spatial Cognition & Computation, 2012, 12(2-3):

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

133-158.

Shield A, Pyers J, Martin A, et al. Relations between language and
cognition in native-signing children with autism spectrum disorder[J].
Autism Research,2016, 9(12): 1304-1315.

Bochynska A, Coventry KR, Vulchanov V, et al. Tell me where it is:
Selective difficulties in spatial language on the autism spectrum([J].
Autism,2020,24(7):1740-1757.

Cardillo R, Erbi C, Mammarella IC. Spatial perspective-taking in
children with autism spectrum disorders: the predictive role of
visuospatial and motor abilities[J]. Frontiers in human neuroscience,
2020,14:208-208.

RAEER JEIEF LM AL # 55 BN 1R, 1982. 40.

Levinson SC. Space in language and cognition: Explorations in
cognitive diversity (Vol. 5) [M]. Cambridge: Cambridge University
Press,2003. 24-56.

FHER. PR LRI 2 M i EAm I —af Sl
HETHB[I]. 18 S #e: 5W19E,1987,9(3):52-60,154.

IBEL. LR AT R 22 AT RIS ISR T, L 1R A, 2004,
3:1-30.

R A BT B RER B R 2 (7] 3¢ 2 U], o [ 15 3, 1994, 7403):
169-179.

Kessler K, Thomson LA.The embodied nature of spatial perspective
taking: Embodied transformation versus sensorimotor interference[J].
Cognition,2010,114(1):72-88.

Newcombe N. The development of spatial perspective taking[J].
Advances in child development and behavior,1989,22(2):203-247.

Yu AB, Zacks JM. The role of animacy in spatial transformations[J].
Memory & Cognition,2010,38(7): 982-993.

Hutchins TL,Prelock PA, Chace W.Test-retest reliability of a theory of
mind task battery for children with autism spectrum disorders[J].Focus
on autism and other developmental disabilities,2008,23(4):195-206.
Gzesh SM, Surber CF. Visual perspective-taking skills in children[J].
Child development,1985,56(5):1204-1213.

Surtees A, Apperly I, Samson D. Similarities and differences in visual
and spatial perspective-taking processes[J]. Cognition, 2013, 129(2):
426-438.

Kessler K, Thomson LA. The embodied nature of spatial perspective
taking: Embodied transformation versus sensorimotor interference[J].
Cognition,2010,114(1):72-88.

Kessler K, Biermann-Ruben K, Jonas M, et al. Investigating the human
mirror neuron system by means of cortical synchronization during the

imitation of biological movements[J].Neuroimage,2006,33(1):227-238.

s HES 2024-03-27
RERERE B

HERNEERENFREEE28H 91



