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Theory of Mind and Narrative Abilities in Children

with High-Functioning Autism

Pei-Chun Tsai

Abstract

Pragmatic impairment is well documented in children with high-functioning autism
(HFA), and the narrative ability is one of the major components of pragmatics.. Studies
repeatedly showed that deficit of Theory ,of Mind (TOM) could be the most important
factor accounting for the pragmatic impairment..' However, few studies in Taiwan has

explored various aspects of developing/ TOM, narrative abilities, and their relations in
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HFA children.

The present research adopted:a Sc_aling- :(:)f Tﬁeory of Mind task to explore various
aspects the TOM development in HEA. Besides;'a s13ries of comic strips were included to
examine the narrative performance in elementary children with HFA. Sixty 6-8 year-old
children with HFA and typically-developing children matched with chronological age
and verbal ability participated in this study.

Results show: (1) the order of TOM development in children with HFA is: diverse
desire, diverse belief, knowledge access, content false belief, location false belief,
hidden emotion, and second-order false belief (2) children with HFA usually use lower
level of attribution, i.e. physical and behavioral description, instead of mental state
attribution, in their narrative. In addition, when making evaluations, children with HFA
seldom refer to mental contents, but use more narrative enhancers, i.e., semantic

intensifiers and sound effects.(3) regression analysis shows that more appropriate

iv



referring to the mental states of characters and less semantic enhancers contribute more
to the variances of TOM in children with HFA. In brief, compared with control group,
children with HFA show the impairment in TOM tasks that are mastered later in
typically-developing children. In addition, some aspects of narrative abilities contribute
more to the TOM development in children with HFA, showing the relations between
pragmatic impairment and TOM deficit. Clinical implication to improve social

interaction ability in children with HFA is also discussed.

Key words : Theory of Mind, Narrative, High-Functioning Autism, school-aged children.
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R ﬁ,,, v ﬁﬂl’? Wel]man —fr' Liu (2004)z_ 7= 3 T E2X5pR R
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fe Peterson ~ Wellman £ Liu (2005)53 — EI PR EEEirt F o fx Peterson %
AFFE R Y 0 p R E AR ’r%&%z\;ﬁ,wﬁg—g_ BAKEGF  BH Y P
THECIEARAR A BB FHERTEON FOF FRERR)EE
PR FRTETVARIROE T AR RE LA Fla Ry SRR TE L

i€ F R R ok o B 351 % Hillier & Allinso 2 3 #R—B # it p P
F 0 & #2084 (embarrassment) £ 4F S8 0 F fo- B F 0 E ARy ALK DIRfE
HI e Ee R g P R RO AT e R &
AR DRl FANBROTRT L > APTRARN AT EEFEY
? F eV i R F] e F] G Peterson ¥ A PR ¢ o B OBFR M E L E 43T 6~14 F o

AT R ~8 AR MELE T cApRZ T > AFE Y
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B e ARG 1T £ ¥R Rasch 558 4 47

Peterson  Wellman
BFHaep P (n=30) TEEE R (n=30) RN & Liu
(2005 (2004)°

Measure Model Standardized Standardized Measure Model Standardized Standardized Measure  Measure
S.E. infit outfit _ S.E. infit outfit
* kxR 0.00 183 — o ~0:00 180 — - 0.00 0.00
* A 1.37 1.10 08 .. 0000, 180 — - 0.00 1.95
WA Frak 3.74 081 -2.0 -0 0.00 180 — - 1.15 3.13
o A G A AR R 6.62 0.71 -1.6 0.5 | 000 . 180 — — 3.58 4.52
Ao dEiEL A AR Y R 7.52 064 -13 -0 0.00 180 — -
BB R 9.86 0.58 0.6 0.5 242 0.63 0.1 0.1 2.08 7.25
$ ok sBERA 1392 1.05 0.2 020 5.76 0.63 0.1 0.1
M 6.15 096 -0.6 1.1 1.17 147 0.1 0.1
SD 4.51 040 1.1 3.0 2.05 0.53 0.0 0.0

a

AR S2E  N=36> & FF63~142(M=93) ;° 2 ¥# B 2L > N=75 &#&5EF211~66(M=45).
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A A A A
1 2 3 4q 5 10 11 12 13 14
0 1.37 3.74 9.86 13.92
DD DB KA HE 2" FB

Bl 2:3#ap PRoiz oFERES -
DD =% f i d, DB=% Ik 2 &, KA=3 i4ak, FB_con=j~ %5kt 42508 P 7
FB loc =4~ 48382 A2t 8 =%, 2MFB=% - &k s4sii 4.
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A5 s% 2T M 2
% Z & ‘T";I T % TR

PEARAL S AP §A A0 (- ) BE P R FRAWRE 4
B fdc s B NME () AR A S e Ba v A AR
FF = 3R s R g T AT R F L0 A DR TREIH 2

N R

E\z\:'" wQ g ot

MHF]F RABAFTRS BRF G T REARLRL o & 5 KT 0 B BT
FALHFRABE AR IR AR RN F NI RSB FIRT  F R

APHFALARL - LAFHA N FREEES > BRFRETCHEFRENRE LT

i

|

A PRl Jo e
| |

(n=30) < (n=30) F »

Tafe (BEZ) Tl (BEL)
L §% 252.90  (94.94) 23653 (60.11) .64 .43
PER Al 11743 (34.28) 108.60 (16.88) 1.60 21
R AR E (TTR) 048  (0.70) 047  (0.63) 39 .54
R fs4p B MR 523 (0.63) 502 (031) 257 .11

dodh g R E AT 0 S A RBIF NI REARHE T R TSR B
R RSy A I TR M R AR R - TRER G
FHHIFF IR ERFTLFFLAGR B2 e T 2 AN 5 TR -

TR g Pt STHRARH TR RITIEFARE R R
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Fl oo 3k i dp 2 A e TR IR FI R T A AT A TR o Bt o AU At
k?ﬁi**ﬁ%g9&%@&@%@3%*%%@@%%@%&1%&oﬁ%@
Aod DY b fEAGRFFIE S bl xR F A R 2 (5, N=59)=4.76,

p=.45- %I;JLETT?‘?V&] KR AV R LA 6

G GE S 3 o e g ¥ < dei ﬁ;rw] T A

, ) oy . 1 g e
EoE L EoE ) 75 7 & LS SELE
i FE mE FT GH
® AP FoUgpe
= e 15 15 35 20 8 8 179
ER%) 8% 8 % 0% 1%  48% 5% 100%
TABE e ]
=3 S 16 S A2\ B4 1 180
2R (%) 9% 8 % &g&;uw9s 52% 6% 100%

N[ % _,
e R R S SN Y TP PR SR S I
%76?%,a£ﬂ§&%£%ﬂ%ﬁiﬁmﬁH—>J’@i%mjﬁﬁ¥i
BoHARAEF PRGN E? B2 TR A Bohd 2t Gl4RIT o @
B<BlF o> FHIFF LN FIFFEARALY > FH g FRET R
BUWHPZI e R TEARM@AT%) > A ¥ FBEER GRS QI RDTLE
R FU(T7%) 0 B B bl L BARTH F[ x2(1,N=60)=3.59,p=.052] -
Mo Il TR (e 7 SR AR A E)<BF = >fe<BlH e >
Pooa e dd hEGRp F e Z AR o e R A A B e 2 A e
S2E hAGRA AR R Y AR o I ARGIR R FH T B Tl
B+ I>fo<Bl+ 2>¢ > @ 2 2F sy g uiaE T ikt T gﬁr’fﬂ NN
AR fsdp >~ e e ML RIEF Fle fE - Ra d 207 5 o7 LR F1E S
AL A B o g B R T WY E< S(=F FIA A ) e BiAg iE 20%
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PRl Fltdnd TR SR T F S S AR L T
AR A IR B B e R RFFIREE S TR B
EFEF R Aok 6 9407 0 A<BlF I > 0 A8 LA bk

AR x2(1,N=60)=432,p<.05]> i p PREF RF " 6|23 bl
VBT R T AEQT%) 0 A KB R RFE O b2 E AR B
Bl & =% eh4cii(93%) e M T A B A A - M ELRLEI e Ha p P i2d A<M
+ 7> e

TR REME) Hi?—:&ﬁ?oﬁﬁwﬁﬁﬁwgag%—ﬁﬁ’

RS L BT TS o R E A B LAY %w,&&wﬁaizoj

(& ¥#EE2i)

(B#ip Faradi)

d R A e v R B FRERRE A<BF I > e &E A PO
(AF) M2 frd S Mo REFTF (L FRAFVHT ~ B EFp 2 §7
S FA)ARRLT O FHR R PR DT OAGRREAE RERTP FOAS LR
E(EBRB B EPAET B ) F BRI LE AT B
R PERE BN HSEFOLIEN G O REVFR T ORY CELE
thﬁuymeS@4 >A G AR RS 0 A B OF bk R E R F L
o (LLN=59)=4.96,p<.05 > & # it p P 24 ehi7 5 K = it 5(28%) ix
Basr ke B an ¥ dRehe L B S AGL BIOT%)RE P i f Pk

wF LA AT ER
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THBEEE

) KERN ) B 2@ P
B R B R
P Jﬂ
B+ - P24 it 15 50 % 16 53% . %0
(F shpt) P32 T % 15 50% 14 47 % ' '
B+ = 7 & fa it 14 47% 7 23%
. ., 359  .052
(B )5 ) 7 5 b 7 16 53 % 23 77 %
B+ = 7 & a3t 6 20 % 11 37% 505 s
(% kitiee) <L fdn i 24 80 % 19 63 % ' '
B+ e ik 3 0% 1 3%
(R #hend p L : & 027° .61
£ 5) ST R4 7 27 7T90% 12997 %
A8 2 :
AN
Bt
B+ 7 * k= 8 A2l || 24 7%
: I : 432 .04
($asr)  CRLMETZ (B% o || 28 793%
iy | | !I .l . :
R Fikx 8 W% . % 14 3% ”
496" .
(17 %7) SR RE SR 21 72% 29 97%

BT et i R S R EATE B2 A

* ¥ with Yates's correction’

* p <.05.
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S
o0

IR a7 = é*}#z\ﬁu“fao

BHap PRl THBE R

(n=130) (n=130) F p

T (REL) Tk (RFL)
R 3 0.93 (1.36) 0.90 (1.37) .01 .93
T 11.53 (6.81) 11.70  (4.68) .01 91
e B 17.50 (6.47) 19.57  (5.37) 1.81 .18
Bk 0.23 (0.77) 0.03 (0.18) 1.90 .17
%igﬂf‘%f#—fa?ﬁ\ ‘ 29.03 (11.99) 31.27  (8.36) .70 41

R S

K

KeBEER A ¢ 5T AIE AT & 8 BB ACELE VT L F %

JRf s R A RN e & 9 S AR B TR G w2 FHEY e T

H
e
T
ol
i
S
)
e
#
iy
e
=
N
0 e]
i

ol d B4R % o AR 4 ~M\ % 5 ) ¥

61.01,p<.01]> e £ B = i frzt Hi"ﬂ;&}hﬁix T BEAp Fed AR
dhiie A GO0 1 f R ﬂaiﬁy%a%ﬁ#ﬁéﬁﬁ;i Fep T i = (M =
36.1,SD=17.12) PP &g % 1t #;\ %I.égﬁaf_(z\_)f;:n.o, SD=3.99) - it - # d si=
Bk &g ¢ RALS B2E z;ﬁumgﬁﬂl Ko PHRFH NP PRECE A
gt R T h I o TAs T ) B A3 o &9 B R [F(,

58)=6.69,p<.05] fv " & ¢ Bz | [ F(1,58)=5.80,p<.05] ehig * S fic> &

B2 WY EHFLE RFAP PRTLRFUF - LD RS S AGR

ALK FEREETE AR R B2 AR REE S SN e vt A Y B
e VIS R e TR [F(1,58)=103.28, p<.01 [ " 5 53

[F(1,58)=16.54,p<.01] 2 > EMELP - Wr N3 Hap Preasg ¥
BFREEE LAY AR s 2F - DA EAFRERIT RIS
TRk o 4 RFEY SEPED ke b A TAEEN GG AR

23 g PEF LB ERTHE R F(1, 58)= 371, p = 059] 0 2§ & 2 LR
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TRMBER T 0 B A LD €7 | B AAHN S T E o TR A - 3pG

IR S I xY {;L;I'I% F I g o

B FRE TERBREE
F p

Lo (REL) T iof (REL)
FRAT R : -
Nk ¥ 5.53 (2.11) 523 (245) 0.26 61
L § s 2.60 q9N N\ 9 (1.60) 2.57 11
L5 : :;.;
E R 2.37 .94y | | ? 10.87 (1:20) 6.69 01
L= 0.50 (0.73). | " 1.00 ) <40.87) 5.80 .02
e : ¢
ER R S 2130  (10.94) - 0:93 0.91) 10328 .00
L R 2.40 (2.61) 0.40 (0.67) 16.54 .00
T % B % 0.93 (0.94) 0.57 (1.10) 1.91 17
E -ty 0.43 (0.86) 0.10 (0.40) 3.71 059
FOIL T A 36.07  (17.12) 11.00  (3.99) 61.01%% .00

*p<.05 **p<.0l.

IV AR EFRARY L > BEXETA B 0IARNTERFLR > 2
R} M2 225k 1 % (2005) fo Rt Tager-Flusberg ¥ Sullivan (1995) ~ Capps ~ Losh
#1 Thurber(2000) 587 § 5% — & o R > it~ # A 475 208 s 4k iy o
FEL Bl T TR KRR G BeARERE s L3

SRR FE N B TR DA oAk B A B o



“::J'_;i_;';w ;\‘ ;‘;‘ ’ ;Q;‘EF'P\ ?#%/"B‘_&ﬁm‘:?ﬁ,k%“flz ‘N Au;a':' v ?:&0 “-‘L%’"}biﬁ,ﬁ ‘E’ ;"

s

GO A G MELR F(1,58)=692,p=011 A8 i p Preit
SRR P o S AR ATRE R B G TR dp 2 e BI(16 %)
B FFREDT Gl %)M % T E AT DGR R 1T R —F
PR BT 51 B s AR A Y e<Bl 2 >fr<Ble >ACR A A A el ¥
Blesad g R o e a<BI >fo<BlA >TFH 51 L BEF Flascsl 1 A R
B FREFHFAR Ao A LRI AR HRA
DT P EFRAL AT B EF RS SR B E L TR

(‘fir': AN :é)a ’frj’hjﬁ-fjp\ é_)airﬁrriék)’éi;;J (_;_“_,.: o ‘E_,ﬁ.}@‘ ifff:)°

i

SHER A R ad b THERE PR 6, o TN R Y b, ANF

FRFAGRLARES (75 0 7 VRAL ZTRTRA #u*% b= AR B
) Ap A e e i dg W] ATRWI(R S end BT p AR R A EAR) e
GHHP RIATE S P RAME S P ERAAIRIF e BAFRE T F 2 RS
Eaiat 3 N = R I

210587 FHAp PRETE AR® AR Ll kgL
Bodghd gt Gl FHERE eI R -5 i PEHF[ F(1, 58) = 418, p
=.05]c A4 A WGP, S BRI EEEFLR c AWORY 3G 0 BHA PP
EEZE TppFT e ¥ F E e akgF L B[ F(1,58)=1.05p=.31]"
B p PORE DR XA G doid AT ordy A e $ p A1ATH 7 5 (Volden &
Lord, 1991) » #k @ gt 7= ¥ iy B P+ “ric s 3 e R0 R PO e o 5 K

SnpeR R A T BH AP PRERD K F B LA ARt MM
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S5 F(1,58)=9.13,p< .01 > 4 $ R 5FEERESHRPN Fehad 2 F(1,58) =

1157, p< .0l » GlacB<Bl+ T>$ = sE@ P2 (LR - BE8S - 23 5

CpkhfRdgie AR TP AR A A NEHE R PR 0L AR AR
SE A KB EE AR RS o Bt B P PRE DL P AR S

FLBFESLFL FnoT AE 0 F(1,58)=12.69,p< .01 ol it # 7§+ 2 6

PR AT FRRALAT R o 8 k- ZhELBA K féé—%ﬁbﬁﬁy‘ﬁzﬁ;a‘i? T

Hus LA R e TR AT B 4 R L e (F TG K R R
T = Bl A (AR B VARELM R AN 0 FE R

BEFLAF 0 REH BT FWAF > 5 20 AARERE 5 T K

BRMELE > F(1,58)=6.12,p<.05+ & it f B 24 ek disi (s 5 AT
sn K HE 8 o
% 10 _-:
B 0 E R R S ¢ =5

FHnpBRREE || TEHERE

3ol (HEA) el St (R £ ) i
B A e 49% (0.35) 32 %1 (0.29) 418% .05
3 jabg 4.87 (6.08) 417 (3.90) 0.28 60
SErE
B AIAT 0.1 (0.31) 003  (0.18) 105 31
* A MO 0.9 (1.09) 047  (0.68) 339 .07
i i 4o e 0.83 (1.51) 0.00  (0.00) 9.13 00
i a4 0.97 (1.03) 027  (0.45) 1157 .00
T pera 0.63 (1.38) 0.3 (0.53) 153 22
R AR 1.27 (1.53) 023  (0.43) 1269 .00
Kemaraaat 1857 (10.84) 1217 (9.13) 6.12 02

*p<.05 ** p<.01
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SR R TG B2 B ARG e R R E

FALFEA Qi hFHR S AR EBEIAAMATTT DL GE ¢
TERAS CER S F TR o Jrr iR &R G e BB i o £ 117 B oo 91
R2E e IR A RACE T N (BN RZL S RRLF AR SR ERT)G
DAL F (60) =32, p =014 ] AT F RAKGLIF IR 7 F BEF L ARM[ -
(60)=.38, p=.003] * & & &Pl fokcsiff TR = § 2 4p B[ (60)=.28,p=.031]> fr

fo ekt a7 fAPM [F(60):--31,p:-016-] Mo "LEE S L 2 i

‘%X

£ LM R I A ‘—‘#rvwff%amm* é“‘siﬂ e dem e o
FT A4 F MG RRLE iyﬁﬁﬁéémﬁﬂ FEL - (60) = 3L p

= 0161 437 % [  (60) =33, p= do9]-b1r Fowd SEEDAM o LE LR

1252 % Ao pE e i%ﬂﬁ&w’b/;ﬂﬂ#ﬁiF RS kS AFEF P ET A e
RPN IAEEE f A M 7 (60) = -31,p=1015] e Btk & ehg R X 2E T i

AARG S RY P RFRPARK S FII AR PR REZET T 3 AR AL
B 7 (60)=-.95 p=.0007]" 1% it 53 Rk Ao E BB Reiel 349 B 30 IR 3
Kf o R EFRABFNRSIfoF T A D RETMG o 0 ERET A e

Kpg vk ¢ EGREF TR [ 1 (60) = 46, p = .000] ~ £ HE] 7 (60) = -.49, p

.3.4.
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i

=R Fr At RE Ry
4ot n o g R 24 5 % (Happe, 1995) 0 Flot 4 B A 52§ AT IR A
FIHF ARl B C FAGRG v 2 A BBl (R 12) B R H T FHoFE

WERAcF i WA SN A P EHFAM 0 (30)=.37,p=.047 > 23§
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FELERAR  INE B ARG v o fos G ARG BTG AL T =
AR HN O Fre? ERITEFKEZ M (30)=.36,p=.051] & X I Ao A
o2 TEGRER o PG 2 G B ehiFa) > (et 53t b 2 B engp
BT P e e G s 2 d 2 f i AR R R
B p PREARYEFFRE AR CEAR »rFMHET A rER
F B 4o AP B[ (30)=.42,p=.020 ]~ @ R #[ r (30)= .46, p= 011 ]~

FobF F1A [ (30) = .56, p=.001 ] ~ Fesiigdg [ r (30) = .59, p=.001 ]% fviF 5 A
FRREIARM - A R SRR RS [r(30)=.43,p=.019] &iFFIR = [ 1
(30)=.39,p=.035]~ £ B H[ r (30)= 43, p=017 |Plfc &z D Ap ML EE ¥ -
FRLEFFEEZE » At @ RBFAfrdg a4 Aadt Mo 580 Faan

(LR B SR %k»mv BT M o LSRRG Y
B AT A AR F1F g E‘gfi‘fm_ *# /?? 3 € /P % T H I enfia;— 3% (Capps,

. R '7" ~ 3 2 ’ [ ;:
etal., 2000; #rEx7® ~ REE 2007)| 1|> _f_,;
| "[
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ToM & A —

& # 23—

EXE N 32% - 14 —

0B P 08 12 31%  —

EAGE ¥ A1 .05 33k 95k —

TTR 19 .02 -31% -55%  _76%*F —

e is TTR .02 19 21 B5HX 63%F -04 -
APLGF FIE SR 38%F 28%F 46x* gO1F*  STHRINL37XE. S54%* —

A 22 18 49%F 66YHIE6REH| -SI*F 49%F 60 —

TR
R 22306 007 L60%F 52| L2 0 L s7Re 36 26* —
ks -19  -31% 225, /e*elgm <5130 18 -16  -25 29

3 ToM= @4 ; TTR= 4 R @ o

*p <05 **p< 0l
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e HFA 37*
Ry AP TD -0l o
) HFA 18 07
EEN _
D 33 - 45%
‘ HFA 20 4% 34
RIS -
D 26 19 ~19 _ ]
) HFA 21 46* 24 96%%/
SN i;lﬁi: = iron
D 24 17 19 | | o
B HFA 18 32 427 | 90 g
¥ 15 TTR | , -
D 09 10 ~14 G 45
o HFA 36° 56%* 39% T T3% T1E*
b F1E = —
D 27 18 07 22 23 09
L HFA 21 59+ 43% 76%* T3 69+ T3%
,IFYL»..‘:FTT%_ -
TD 14 28 ~18 53* 1% 07 23
- HFA 31 25 30 76%* 74 69%* LT6%E 56k
-y _
' D 30 -.07 08 32 30 12 A8%% 03
o HFA -.04 -32 -26 14 21 01 12 -24 04
Ko —
D 07 -.03 -32 44% 33 4% 11 =200 41
s HFA= 3# i f Pae ;TD= 2 ¥#BE%; ToM= <4m%: TTR= 4p R @ I mF.

*p<.05 **p<.01

DR E p<.06.
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FIE SR AR AR R R T 2 R R R D $Hhe
1 o % Jn] 2k 5% 5T (dummy variable) BJT eiE % i fFA 17 % % B A [ F=19.49,
p<.001,R*= 41] > |7 Eoor@ihd b} 4 iRt ¢ aEerg 2 a
SIFIEA T E AR 33% (p<.001) R A, H IR A %\mﬁr B ERE.
e E L 8% (p=.008) c EH i fFAITEE LA 1307 Lo HF) HME KT
TRE AR P A INHABUE AP LS TR A AP E S

e FE e L FIERE F > BRI A R Bt P T

% 13
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ey Mry W ebi renkoqapne

#& B | S E B-" S| B R2 AR?
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