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Characteristics of Co—speech Gestures in School-aged Children with and
without High Functioning Autism Spectrum Disorders®

Chung, Bhuja” - Jang, Eunbyeol™

ABSTRACT

[Purpose] Gestures represent a primary form of non-verbal communication from infancy through
adulthood. In school-aged children, gestures typically accompany verbal expressions, necessitating a
combined analysis of speech and gestures, This study aims to explore differences in types of
co-speech gestures and their informational relationships between high-functioning autism spectrum
disorder(HFA) and their typically developing peers(TD). [Methodl Seven children with HFA and seven
age-matched TD children, all enrolled in elementary school, participated in this study. Participants
were tasked with watching a cartoon and subsequently retelling the story. Their gestures, accompanied
their narratives, were meticulously transcribed and analyzed. The frequency of subtypes in typical
co-speech gestures and the relationships between speech and gesture information were statistically
examined using nonparametric tests. Correlations between different gesture subtypes were also
analyzed. [Results] The analysis revealed no significant differences between the groups in terms of
iconic and beat gestures. However, significant discrepancies were observed in the use of deictic
gestures, with the HFA group displaying notably lower frequencies. Regarding the informational
relationship between speech and gestures, the HFA group outperformed in redundant relationships,
while TD children showed superior performance in disambiguate relationships. [Conclusion] The low
usage of deictic gestures by children with HFA underscores potential challenges in symbolic cognitive
development. These findings support the integration of gestures to enrich speech content, advocating
for their inclusion in targeted intervention strategies aimed at enhancing social communication skills
among children with HFA.

Key Words : High-Functioning Autism Spectrum Disorders, Co-Speech Gesture, Speech-Information
Relationship, Gesture
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A2 (gesture)= BT LSIE TS Ho|X
gt ARAZI7HA A Aol < UEhE Bldol Al

o Ueth= AAA= vlset o] £ 7S BT £ ofyg 0|9 o] WS
Aq&ot= H4S AY7| f2o] 27100 B7F 2 FA9 /8% sHeE gFojft
(Capone & McGregor, 2004; Choi et al., 2020; Iverson & Goldin-Meadow, 2005;
Verganti et al., 2024). A ©@ol& 4A&ESt7] AZSHAARE FLojE FHI5H= A A7
el 94 ol EHH ofa2 Al FARRE WAl o= o]ofr]| 9 ARdS HAFSHAL Tf
d= AASIAY AHs BASH] Hs Folet Al et AAHE ARSI
(Colletta, 2009). oIAH Foiet T U= AAXHE 3 =8F A AH(co-speech
gesture)ttll YAE=H|, 3 8t AAAE= ooy 29 ey UhsH &
AE A THRowe & Goldin-Meadow, 2009) F-olfte 2 A Hdstr] oj=#jL ofg g
o), & 249 Wk, A7), B Soll B3 FHe}t A9 Aty 3 5ol it 3

£ 95l galFs 982 s7]% $HH(Canarslan & Chu, 2024; McNeill, 1992).
A2 9] £/ SR} Iversondt Goldin-Meadow(2005)= A2l SFAFe] Al A
Aot AlZbgol FANA Aot Bl A A|AA AMEES WOl SHAReF
b 249 AAA AHEET BuE SU|E2L AFE Aot I 23} ol H A
AF AHEEO] FYSHA HEA] g S =N WIS FHIRE AAATE A LA
Idojut tishdthet 22 4 QRICcERY P WS AolZte= dukel 7Hgat
g AAF AFEARS] 3} 7)Ao e At I} = | okl =953
th &, 48 o AaA s Ukt SEE HAIAE AT EN HdEstaat st 4
Ho| oJu|& ZZRSAUE: RS 7H7IH+ A, EIolA UEA] g2 JEE
ALARE REATOEHN HJEE F7I5t=(C: GAE 71719+ “gol H7) 59 H°Ie
Ao g A7t RS A Sl YuIFEE HAsty AL & ofyg; Q1A E A}
1 FE HFstAY EX5te S92 Z=the Aot (verson & Goldin-Meadow,
2005; McNeill, Alibali, & Evans, 2000).

APAT=2 ol=gt Let 8t AAAY 75 w40 #sto] ohFet 7HEE Al
Aot =t (Iverson & Goldin-Meadow, 2005; Lavelli & Majorano, 2016; Wagner,
Malisz & Kopp, 2014), 715 383t & 7IA]+&= o3 Q& 71Md(The lexical retrieval
hypothesis; Rauscher, Krauss, & Chen, 1996)¥ AXH 1{7]% 7}4d(information
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packaging hypothesis, Alibali, Kita, & Young, 2000)°|t}. ©o{3] Q& 7}doA&= 3}
A7F o H KO oY =g F2 W AAAHTE dojo] gt IFS EXNToEHN ofF
Atz 2% 92 vty A9t A=, Pine, Bird?}t Kirk(2007)9] A-FollA
&otle W 1A g2 FAHEY otsE0] ¥ B2 @ojE A9
YT 4 vty gk FE w7 7PH2 JEIE AdojF FAor FEIBET] of
5 F99Y dGH A Fol LEE SXIToEN thfRt A
(multi-modal)2.2 /EAHE Agts ZX=d@7|A)x A9sith.  Hostetter?t
Alibali(2011)= w3} @4 Al Tt Ao A Al-FZE 5ol e Yo
o] ddojsEo] 48 Yoo vls) Yu|FRE Frlets BAFE LS o AAAE
o A AMESiYths At 23S HAte 22X o] M-S A A|sktt. o]t 7HA
=2 AHtE Aol Btk 73K conceptualization)?} ] 3]SHlexicalization)gh= &
gHAQl ofRitE: Mol dAE A7 ARI Aol olsd 4 UthGullberg,
2006; Lavelli & Majorano, 2016). 13y AHAHEZHA oo} Zro] Aojif Q|9 3}
A3t ddof o8I FAPotAY BoldE Hole &5 AT A9 U3l b AlA
Ao Yeth= 448 9 A3 EA4S AFFo=E ddst= AP off4tE: A Z
o5& ®HY 7lsAo] A (Capone & McGregor, 2004).

A A B E Aol (autism spectrum  disorders, ©]8F ASD)Q] DSM-5 Rt 7]&of&= At
3A JoAgS fIRt Hldold AL T 5t Agto] A Sl ZotE, By
Al AAA dof, AAAQ olsfjel ARgolAY A Fol 1 dE AAE] Ut
(American Psychiatric Association, 2013). ‘AtH|S A 32 AAS(ADOS-2) (Lord et
al., 20120°%= ‘HAMHo|Y, #WHHo|L, ARl B2 JHE AFoks AAAHY AR
(A9yo] ASD <dojet SjAaraE B7He) 8 Fmom EIHo] 1o, DSM-59F ADOS-2
nE Aad §9 k9] Aol AY ARl AolE MlEdletA= LT wEbA o] et
A FEs0] ootz AAY AAAY EAf FFo| o] € itas 7eY &4
oJu|gtthH, ASD feo] Hol= Ual ik JAA 73 719 AlFA Apoleh Wat-AAA
7k AF TAO| F5T "Q7F thBraddock et al., 2016; Cairney et al., 2023;
Capone & McGregor, 2004; de Marchena & Eigsti, 2010).

g 7] 175 ASD HE9] tidt 820 Ttz AollA Choiet Lee(2019)= A
E7F=0] "ol vehd H|dojd 2219 RIko| #sfji= ASDS}t H|F Ol ofs 7o
SFE5HA Apol7h ATkl QIASHA] gkout XMy AP H Zo] AAHE AHEst= W
Ao Al ASD Heto] RAHsirtal A Ztel= A2 Huskith 18y o] A=
Aold QRIS AlA, AAl, =174, AAHY 47HARE Yol AHHESLL, AlFA <l
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al., 2016; Gullberg, 2006; Jenkins, Coppola, & Coelho, 2017; Pronina et al.,
2023), o]ZEA Y= de Marchena®t E1gst1(2010)-4 AL AE ASD HAE Ay}
HAgof] Het 7hof] AlAA &d Rlzols o3t Zpol7 giley ASD FHeolA AA
34} WS 9] A (synchronyol WS kA ol o2l Zelo] oAz
59] Y5 E43} Balo] Y2 AL

AYATEL ALNE U2 BRSIE 9w, FuE wake] ougnet
ALAE QU GATHA o8 RALAN i 349 B 0 A
sttt Lavelli®t Majorano(2016)= ¥ TA| Al YERE 3~54] ©Edojofjols2]
ALA TS AAA AL} YA ALAE ZR7SEAL, HEC] YI-A LA 9
om|AgE A wet Wete] uiPHE FUSHA Aot U3t 3t AAaxet I
Slol 4 UehA ge olnERE HEolt W 27l AAAR o] BAsidtt
wet wajol AAAe] YA ojio] vt 27} BAS AYsRte, 1 A3} Bed
ojgofotsZ AAA FFH ou|FE BA S| HE ERFoA HF HFofolsol H|5|
S e UL ALK S HOl AOE vehdrh 837] ASDOFE Ax
Ao et AFE APT Braddock 5Q0160)= A2H L TAE AAA, BIEA
A, FAE AAHAJAA AAA)LL BEH AAHRE ARy, E5keF AAA 7h
of FrA] ma Fu, W, 2719 Al AN Egelo] BAsT ASDoHEe)
A9 £4A AR B sie] ZRE 374 A% ALA A8E0l § ¥4 e
YAY B3] R 848t AAX AEEC] Fo5HA 74 J&‘ﬂ"éé Hol= & &
SQlolgol kst the Zargol GRAFT. AT tAre] AR BA 9 olg 1

il

_:

Sfojof SHAIE, Wek U AAAO] iERE g H4S el AsiE WA
ASD FEe] Woh Sy AAAHC B4 FHoRy YHoR ARSET vPe) ¥
@3} v EE IS AFH A7 o $59 wast dek

2. g5 2

2 A= ALA —E‘:’ﬁ.oﬂ et AgYd+E2 iz 175 ASDSF HIAol ol
3 H 9r

Holt ALAE §7 % o
ol BoleA) Hmakia staleh, olof W 97 BAL et 2o

AR, QU ek 4 ALH MR S K AN 1% A2
Eggo] Yekz} vgo aw- ofgt Aolg Bolrf?

A, oALA B BA WR B9 K9 HEBOIH WS AdAHET

ol At vl He-2 oWt Apo]E Hol=7}?
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AR, AurHel Wk Sk Aazie We-AAA R WA WE | ALA 519 f
5L AR olud 4Bg HolEsp

1. g+ EHOXE

o 7| B E-LE Y3 (Institutional Review Board: IRB)ZH-E]
AAE A (No. 2-1041055-AB-N-01-2021-73). A7+ A2 A
Ao AFsh= 25 10“‘101]*1 6otd 17]5 ASD oFs 77

AlZ]l B|Aofols 7o g & 14F0o|ch

a7 HE ol oFs(olst 175 SD) A7 712 1) AoMgAlat HEod
A A S T2 obso® 2) =H|AoRX 5 HAN 28HK-CTONI-2, 39, 2014)2]
H|1o}d A5A47F 807 oliolH, 3) 48 - A oJFHHAKREVT, AFH 2, 2009)
9] #E&oife s7IdZel A W(Murz a et al., 2014)0]1, 4) B3R 3 Az, A
7} 59 Aol ool glvtal HilEw @ddoj= Sh=RolE AME St AFE Rt

AEAY A v|Fof otz(o]st TD) 1) K-CTONI-29] H|Q1o1g A 5A4=7t 80
7 ol4dolm, 2) REVT 8ol g HAHEAZ 57HA™ o] 74 oo, 3) HIE A
o] Azt Hz+ A AASH oot A W FYEEA7F Ho|z ity HIE
o @GdAolZ A=xolE AHESHE oFF R ARSI

T A2 FEAY( = .158,p = .877), F&O1%] S7FADB(t =—.970, p = .351)°] 4]
SAHLE FoJgt Ao l— Holx] gFgton}, vl 5olA= F 7kl /2§ Ao
=.—3.210, p = .007)((Table 1) ZZ).
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(Table 1) Participant’s information

H-ASD(N=7) TD(N=7)
M SD M SD
CA(m) 124.57 27.190 122.57 19.722
K-CTONI-2 87.81 4.716 101.71 10.531
REVT-R? 126 45.299 145.71 28.924

H-ASD=children with high-functioning autism spectrum disorder; TD=typically developing children;
CA=chronological age; K-CTONI-2 = Korea-Comprehensive Test of Nonverbal Intelligence-2nd Edition;
REVT-R=Receptive & Expressive Vocabulary Test-Receptive.
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£ A7E F guo obfo] Mol AAX E4E st o) HL vt 94
2 ARE T ReL sl Wik olopy] Wsh] HA'E HASL, olop] F
%t obgo] HQl AAME B AN AP ek ohie age] mA,

Aot} wtgl Y& oloprlshy] A= Fad ¥ ARdS AT AuHS g wE A
£-2(AD0S-2) BE 48 ofyz}t v APAFoA &&= dAo|th(Lord et al,
2012; Ma & Jin, 2022).

Ao AFgH ol FAL AP AT (Alibali et al., 2009; de Marchena & Eigsti,
201005 #aste] SARIEY Adtby, WA UAT dojrEL glom, Ao
A1 5ol B A2 Agat JA(THHLAVA) Alg2)o g AAsHAt. AIAA
4 96 2 AFolA AT Fd= AAFSH] A dRATFEA WA 17|E
ASDQ} TD ob& 2zt 19olA 3#H9] w3l A=, HxH=E, WY goi7)& A%
F 482 4398 o ngos U9 I 49 4 ool nel AARE
Eofsto] RASHNL, 11 A AAA AETo] 7MY WAl 1 {30l vhgsHA ‘%EP‘*
a8 AT 208) U0k H4E AR ARAR. EY
Hol Azstel 2 @7e ALA §Y TAS A Lo, dueT A3t
obEe] AAH AES % O fEdY] U AsTAY 21 ARG Frlohe A
Hg Paroc

ASHA A= & A9 ol A58 ot F4de ol dstd A+ &3 &
A

a7t 280l gl 28T Al A7 ool 112 AFstarh w4,

BEA Agelel A APBA Fxjo] Be| ABY F AUENE w3, A5
A9 Qo AAE AAIStTh I A% okl Ag 1% SgstE AstAle 3

ojofy] W] WA AAE AWk, Wi FAS 15907 LEBOR A3
2, olopy] wa}7] IA| A] okEe] A} H51E & YuE Awe] AP Eold]
S7171(A A S209] F FvehE AxstA
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obsolA HAF-E T sﬂr FEE HoF7] A dFA= 00017 TEAdS Bl A4
J3gte] W8 I & Ade. I™d A WekE BA] EoiA WEE =9
J2Y7t JFoiA Ba de A8 S ARttt Al Fol= 00017 e £
Teto] e £ &S o o] &S FHYzt AYHTE AAS] W A8 A
Aokl =3HE AlZbeRqdt.

3. XIg &M

AR B3} F o|F oyl oF5e] AAXS Wt AN AAHE A%
oI L7E R %—@ Bolut 4R 299 2oz AoHrkKendon,
1997). £ AToAL @ o] A2AE A oA &3t B 2Ho] A= T
B 22 ol4 @%Sﬁ% WA = 7155k (Vogt & Kauschke, 2017), 3 #8o]
Sajo] ofe] Wl WMEEL A% 9 ALAE BASAS. AAsgERL
FUEE 2Y & lons BIAA Hadel whd 455
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IS 2 BEsIEed, o EE A% fR0s LEALd. 3
FE YA AXA TR ABARAN AT ALA FYQALH f2d
o 2R Aols, £ WA WFL Wt AESE Fuele] BegE
ALA BALSALA AE W) §Po2 BHA Zoldt

re
re

TFolAE o APAolA AL 71& AAA {FFZ Farste] datel g
7 Uehd gutAel AAXH §38S TAE AAF(iconic gestures), TEA A AH
(conventional gestures), A|A]& AAA(deictic gestures), H|E H|AF(beat gestures)
2 EFol¥tHde Marchena & FEigsti, 2019; Lavelli & Majorano, 2016; McNeill,
1992).

T3 Zﬂ/\?—qL AARGe EAolv FH, 5= HASIE AAARE A}V E U
g7l Y8 &2 Aol e Fsol L dolth. #FH AAA= g E3HTAA
o= %%QL ALAE g BLojA &3] AMEEE & S5 A dAE
AH ‘Fol'E HASt= A Solth. AAH AAH= A Ao AL /4440 AAA
2ot =49 Hx diAdoly 7MY didE AASHAY fAIE 7HE7I= @
< Lot BE AY FE REsh7] Y o7 A7IeE 2 AAHBANE
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WA ABINE Bt HIE AAAE OJuE UehiA e wasta wEAoln
Euge eXdoR, odF Sof Wl Ads] 98 dvttow AYE Frek
A2A Soltt.

2) Es-HIAX YE 2A HF

‘j’@r Aax FH A RBlFoA = Braddock 5201605 M2 U3kel FAo &
H(co-occurring) AAA7F XV;’%PJJ} St ZEe ojudt IHALS Z=A|of et
wi(redundant) 9S-I A A, B8 (disambiguate) LA A A, F7Hadd)
ob-AAA A 2 7]eHothers)Y ‘—ﬂ 7HA] B2 BRIt
TE o-AAA BA= ALX7E Ioket I U FERE At AFolth
A& Eof, et "oty 1HE IYolAY, FAF T st FAE AALAE
Hol= FgFsolth. f&2 Foj'gal TotHA FAE AAAE o= AAE LA
o5t YA AHE HEE ALAE A5 st o] A+ S5 Y3-A|
AA BAZ AT 9 YI-AAA BA= EAT S FE5] AAl6H] ¢
S AM&ot= AIAXEA ‘of7] o|A'EA WolHA ¥l FXHE 7HE 7= AAFTE oo]
ot F7F YI-AAA BAE AAAE AEdH JE7F PR} HEAT SA]0
Uet= 492, & Toldlol'#tal TotHA T WA= ALAHE vEd o EF
& 5 A= FFolth I 9 IEket T HolXuh AAA e} I EIE B0l QA
U Fou)et F% 78R E&5Helh

)

E5E HE W ALA AE N S BEE St 4 AlAA §39 e
=5 BAR AT F 1009 F3to] ALA AHEES AL § 240 &85
g =01, BEH A2AH AESES At ALA HF Y Be A2A 4E ke
£ EEE, 54 ALAY 4AE HWEE AR ALRE & 1005 &5k

AzA A0 " 7 2 AFEE 4SS sl dofrgelst AAF 2:190A
24 3 75 gHe 29 5, A4 s9RtRe] 30%s FAR AAste] dFAE
ZAT F 300l FHHor EAS HASIAH. 24 2TE Pearson HEJUEHL
2 AR A3 922~.9889] &2 AFE=7F YERHTH

4. A ~d

2 dFolMe 75 ASD®F TD e obso] Hl A2A9 WHaEeh o wheh
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A 2 39 Aol= HjEsy HA e
Mann- \X/hltney U Test% AAlsto] BEA5HR AL, IBM SPSS Statistics 29.0% %}%ﬁ}ﬁ
t}. E3F Spearman AHAIGFE Foto] 74 AA

1. T ZF 8P HAXe| EH
2 AFoM= HA 17]5 ASDeF TD Ao ofso] UREAQl A|AA M ohofgt
-r.—%loﬂ ut} xpo]E Hol=A] v|Wolr] Yol Mann-Whitney U TestES AA|5t Tt
(Table 2)°l Wehd v} Zo] &= ot BT AFEH|E0| oA TA4H AAA, HE
ALAY AR AEH|Eo] =4 UEEgen Jd 7t Zol= FootA] 32 A=
A= Qi 9 wof HolA] g= tiAE 7HE7le AAA AAAHAA 17]s ASD
o TD HHY Aol= BTAZLE {FTt HAo=E FRAEHUTHIE6.0, 7=-2.423,
p=.017). BGABLNA A5 TAE= AEH ALA= 2 AT dgolAd= F Jdol
Al BE UEA] kT

(Table 2) Descriptive data and statistical results for types of general co-speech gestures

H-ASD(N=7) TD(N=7) Mann-Whitney U test
Median(Q) Median(Q) U z p
Iconic 75.00(50.00) 53.19(16.55) 10.0 -1.857 .073
Conventional .00 .00 - - -
Deictic .00(9.09) 10.87(3.68) 6.0 -2.423 017
Beat 18.75(50.00) 36.96(15.96) 11.0 -1.736 .097

H-ASD=children with high-functioning autism spectrum disorder; TD=typically developing children.
p(05

2. ET ZF We-HIAX HE ZA WE MAX £Y

H&52% i17]5 ASDeH TD e ofgo] wspt dashs gHote] #Ags 17
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S vl 7HA] Ee-AIAA FE BA fF0] et FF0 wet ZpolE Hole=A| Hlw
7] #18 Mann-Whitney U Testg AA|ISFIt}. (Table 3ol Wehd Hiel Zo] &
o B AREH[E0 QoA FE US-AAA wALL e AL B/A, F7F E)-
234 A 739 AR =4 vEwen, 71 Eek-AlAA #AY Af 1Y)
ASD Heo] TD Feto] vl thh =2 ASEZ HYou Yo 1t Zol7t BAF
FoustA = Aot S5 YI-AAA A FFY B 1 Zol7t FYsti

o o 2 mx ok

=

(Table 3) Descriptive data and statistical results for types of informational
relationship between co-speech gestures and speech

H-ASD(N=7) TD(N=7) Mann-Whitney U test
Median(Q) Median(Q) U z P
Redundant 62.5(40.91) 43.24(24.79) 5.5 -2.433 011
Add 9.09(12.50) 4.55(10.81) 21.0 -.453 710
Disambiguate .009.09) 10.87(3.68) 6.0 -2.423 017
Others 18.75(50.00) 36.96(15.44) 11.0 -1.735 .097

H-ASD=children with high-functioning autism spectrum disorder; TD=typically developing children.
P05

3. HAX 3 ZF oEEA

nhxeto s BE ofsolAA Ueht AUk AAX 99T Fuole] BAYS 19
3 wshALH AR A $P0l oWT AWWAZ mol=x TS A
Spearman ABASE T, 1 A3} (Table 40] L e} o] Aukd #)
99 % AAA AxXe} 42 A0 B2 99 F B YH-ALY DAL

999 Aow EAHgon, uE AsXet A5 ALK £ 5T 47
HE Aow FARATH=1.00. 1 9 EAH ALRE HE A2ACIE A
A)=-961) D FE WH-ALH B $R(=849)7 £ VL o,
A2AC e ALA)Y} F2 FSALN DA FH(=-857) T3 £ JBG Mo
Aoz A=

o =

|o
(e m[> Hu ot [
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(Table 4) Correlational matrix among gesture types

2 3 4 5 6 7
1. Iconic -2.98 -.961" 849" -2.98 297 -.961"
2. Deictic 118 -.366 1.00" -.132 118
3. Beat -.857" 118 -.210 1.00”
4. Redundant -.366 -.115 -.857"
5. Disambiguate -.132 -.210
6. Add 118
7. Others
“pCo1

v. =2 & M

B ATl Wk Gakol W Wsb] TAA Bl Wtk 8 ALAE AuA
o §F WES YR A WFRE ol W% ASDY ATABLS DA
TD 255pgo] 2t WRe] ARH fFolA ofmat HolS 50151 e ERR
. AWATE BUE AWAHQ Wt Sk XA RS SHH ALA, BEF

AH, ANH ALAG HE ALAR BRI, Lok} Zﬂ*?ﬂ Zre] 42 BAo

uﬁ
o
filo
ol
%
X,

A =
wel 22 wel 271 9 e Y 7hA] 9Fog BHEsho] Hjns
7 o

. 4 “%Oﬂ/ﬂ s

HE A2HO] AL
o
"_

= AAA A2HNA 17 ASD @E}"] 25t Z1J7‘-°} AEES HAH &
‘ﬂx—q.?l W3} pub AAA ASEY SAe F AT BF 2AE ALA, HE AAA,
AlA AAA ] &old=Hl, Braddock 5(2010)% So 5(2014)%= & A9 Axe}
AR AL w2 vl Y ALA Sd&S ST BAE ALA
(&2 B3 AxA)e 2 Y SA4S BdohHA vtz Hed + =S 55
JAAZ, AFAlo] HHEHE o030 Ad HRE Zy1stogn QA & oojx B
ke E°le d 7l9gste o329 HIS FAste 715e ¥HBraddock et al,
2016). WA B2 A2A FFO v AREelu Aflol Wit uA A A 4E &

goll Higt o3& oyt A4 FEH7F RSt ofF ofF|Felr F22% gAY

_:
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AL & A= YA BHo] U FH|FAE dojsHol ART HhxFFLo|H
Aol JAEE e s APeH AAA AFES2 v Jotol vl 525t
=2 TAE AAAH $£PES HIoAH(Lavelli & Majorano, 2016; Stefanini,

Recchia, & Caselli, 2008). AFAE2 ol& ALXAHE B A&

AZste] ojFel =A3E FHst, QIXZH Hots &9 o IS AYFe=H
22 dojd 7led st e AEE sfAsHH. & A+ R sHg7] ASD AFAllA
= HAo] Jd 2+ Ao Y {ogt Zolrp FEXR] gk, EAH AAA
o} HE AAAHANE Fot 7t SHEY G4 Aot FYHA] U2 AR YERT
(de Marchena & FEigsti, 2010; Nicola, Nicole, & Naomi, 2023). 31709] =FofA|
7017829] ASD % 86079 Hgo thdAte] AAA AE HEHEARE Nicola, Nicole
I Naomi(2023)% =4 AAH A= Ad 7F Zfol7t ALY [F9shA] gkton, A

r2

ofd 71&o] Ax ABT 94T A, BL A4
ofet AP AEET Y] Wk 7k Hwet Zol ThFd AHE o AT} A

a7t e,

BrE A4 AARE FARL FE Y AXE AL, Y Gage o
o] o] FHAI oE X F A
A4 AL 7 A BaHo

s

A4 SHe AR Eol T 4E

. o = REAR A

52 FE W AxRT AAH AAH 2dES Bty ol(Mishra et al,
2021), & AFo|A stgr]9] 117]% ASD obgo] Hol W AA|F AAA v&S A
9] THoA HEE A Sotal, BRIS THES Tt AEE A58 7)<
Agto] A&HT P2 ugitt wFH So 520149 AFoAE ASD Hetmt TD
At 7k GARGE AAH AAA EE LS HUsPoy g AFE gHolEo £
< AU HES EEe Ad ZAE ARSIl AdF R AAE AAATE =
2 HE2 Yehg 7hsAdol S-S WiAE 4 gl
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AoE Yeyt 1 9] oo ;IFEA] F2 uPEE ¢ HAGct= F7F LA
23 BA FHolH 718 fFoAE F AT 30| BT ACE UE
FTE UI-AAA BA= AaA7E dEket FUgt
2 FEHow Wl ggd HJHE ALAR
oA A B4 f32 Ioke] JHel U W&S ALAT AStHowE A
3l WolA oln AE ZAMA A A T/\} f3tch. Hostetter@t
Alibali2011)& Al-87t s8o] -3 Htto] ol kol wis w1y
HE F716te AR (EAE) U3 a9 ALAHE ¢ X} /1\_%3}9&‘:}% A+ A=
< 17|15 ASD7} ol Heol Bls] AP Zo|x] gk
et ABZHE 7)eE Holw, BA9 9ud WEEHUE= AlSZHE @Ad] T F9
5l =2 48 Ho|:x AHdko| 9ot AY3tH(Caron et al., 2006; Danis et al.,
2023). wEbA] ko] A E e} Uf-gof TE A AA ol A ASDo}Eol 1-191 T2 AEE
=

R
) Jb
o oL
rulo
oft

dgel Ade ARz PAsRo RN olFle 229t AES 9L 7
29l AEYE oket Ao woke Yeuths AFIH ziaﬂ g ozsie
ASDS] E4o] o2 £A5H] otk A LA AAX 8

A LA A= EYUA] B2 SAA Zol7t, FASHAT F § WI-AAA A
B A= 44 SHo 23E %E f304= UetHEte J2 FF AlaA AT
b ¥ AR oflzt dF EAok FHEStojof TE AR dHE de
Marchena ¢} Eigsti(2010)9] d+olA+= & Ad 7 AlaA &3 Hlzo+= 93 &

o7} Ao ASD Fad Heto] A2 LAAZ HIel Hetol wjs] Al et T
stete] A G(synchrony)dll Al © A2 +35 B -A|LAS] Aol
duiy oo & & HAEst=71? oloprlol & FofstertY S 22 AR Bk
AR AaAe A4 EA4olvt. dojel AaA ] A0l @ o|Fofitts A2
Aot & ARlE JAkaE Y] SROlA oFes Helde Aut 2 £k 3
o 2 dFolAE Eeke] e dd gle ALAHA 7 Ee-AILA JE BA
Me ? Aol Fofgt fol& HolA| ko, ASE JAtaEolA © Fas5tH T
ske] W& ol e ALA BAFEE 9 Bl i7s ASD Heo] A3
HAPAHS Hl A= YEbgTh

ARRlHom AAF oataEE dojFolal WA Al s A
Mg =g dist Jdiate] B3 &0 2A dLst = 7|8
a7HAl ASD fdo] Ad 1ojd Hol gy} oA vdold] AtAEH Als
9 o¥ge Hildte Hf’gﬂ:ﬁh WA, 37]5 ASD ko] @ofof] ubd AHlA

AE T HE BAY SHAAA 4% AT dFe WA FUH 2

gRlE ANE HFer dH FA ZEIHA= 7] 17 ASD otselAl
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3l WS RS st AT ALAS SR A SAAN At
£% 28, AAA A8 WA A4 As71eE FAste BEo] 15 AW
Holok @ Aolch, At ALAE AH§IE AU AESIA G CIFT Aok
of o3t 4B ME ulwstL, woke] g Aol oW mRY Aot A=A A
I AFIES B ASY]E LIPS APY $E AL Aol olHT BEL
B A7} woko e o FReA Bek Hddold 249 WAES §
E% 4 otk F ABATe] gt FARAE AAHEGe) shae] Alsl7|a
Pl B FAL A AP B AYLS FHOE WYL ULe BusL Y

of
2
=
5
7
3

HKim et al., 2014). 1 9 HSlpHbA|AR 7 2gHE AMgo]oby]
Jeon, 2016) ¥ 7MJ&E4A(Son & Yeom, 2015) 59 &

7t E 4 A Al

B AT Ade ARE 5o ASD Fee Yo AYH9lu, Woket AAH
AuaAel o & o A 94 -Mow FH W BA L 4T BHo| 1Y
g4 2AGE AL A ol WS T4 AT B HYHL & oo}
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Uol-0t HAX o HL
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B3] ALAe geet PolEde HolA| ghe RoPIRE 47 Aol 24 Yehte 1 HjlolF]
AaE E 3 fFolth 87 olFe] AiAe WekE suisiER HabyEet AlaAjele] S o
7 AuE davt Jlou, siolls AHAHESY ofolse] Wkt A Ao Tyt ATt BES &
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LA ZH AR PAC] GE GOl ofEet AlolE HoleA] wusial 1 E4& Sjlste] Bt % FA
off AAE AAIstAL siint. [l 253kl Afet $9 WA AHEH ook 783 BEAFS
LAAZ BPgofols 770 & AFtell Folsioith. F A EFolA weldde AR F ool thAl
Tohs IAE AABIALL, obgel BRI ALAE Eoleh oA AL AAIS] 7Iestel 24e JsHal
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