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Abstract

Background  Children and adolescents with autism spectrum disorder (ASD) have significant
difficulties in receiving proper emotional recognition, expression, understanding, control, and creating
social interactions. For presenting solutions to these kinds of problem, it is necessary to study the role
of emoticons of emotion and other visual expression methods as a supplementary way to clearer and
easier talks in contextual and non-verbal communication environment. In this study, we conduct a user-
experience survey over relationships between the emoticons and behavioral change inductions under
various conditions and interactions with different types of emoticons and visual expression methods in
ASD children and adolescents. We presume that some specific types of emoticons and visual expressions
could be good candidates for helping ASD children and adolescents to communicate with each other
especially through a mobile instant messenger (MIM).

Methods Various emoticon expression types (expression type, behavior type, situation type)
and visual expression methods (static image, moving animation, sequential arrangement) were set as
independent variables on emotional and behavioral change induction. For experimental measurement,
13 ASD children and adolescents aged from 10 to 18 were surveyed. All of them were individuals with
Asperger syndrome and high-functioning autism, and ‘think aloud’ techniques and ‘in-depth parent
interviews’ were used for quantitative and qualitative measurement tool over the survey period.

Results The results of this experiment confirmed that there were significant differences in the area
of emotional expression, behavioral change induction, and emotional understanding between the different
types of emoticon and visual expression methods. These results came from a two-way ANOVA analysis in
SPSS. Regarding emotional expression, expression type emoticons x static images group showed higher
scores in the area of the interaction effect, and we found them useful to express one's emotion intuitively.
Regarding behavioral change induction, situation type emoticons x moving animations group showed
good scores in the area of interaction effects, and the expression method group of animation with social
clues showed the most outstanding results in the area of the behavioral modification of ASD children and
adolescents.

As to emotional understanding, situation type emoticons x sequential arrangements had the greatest
impacts on this area, Which are also assumed to lead to improved empathy and social interactions with
others.

Conclusions  According to the study results, emoticons could be very promising tools in a non-verbal
communication setting for ASD children and adolescents. This study also shows that emoticons (situation
type emoticons x sequential arrangements) with problem-solving designs and (situation type emoticons x
moving animation) others with correct behavior modeling are going to be encouraging candidates. Certain
types of emoticons are also expected to help people who have ASD.
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1. @70 12 ¥ 25

A2 EY Fo(ASD)E duttt §43] F7toke FAll ALm(CDC,2023), AR} 3
H|tfHof| A o] x|&20] WA thA ulglo] A|Fsitt, A A EY Aofl(Autism spectrum disorder)=
R ol H g3 T AR Q1A A, FE 1 Wz Aol yehhe, obg- Fad7 o= B HAE
FAsIAL FAI517]7F o] F eH(Orsmond, Krauss et al., 2004).

ESH, Aol7tHA TR EE 32 AHEH *%59} A AHE A wiAE 4 @5k (Symes & Humphrey,
2010), A&2Q1 AR A BA4-3-5 Z1A| Ak, o] 23t o222 ol5o] Aol | Fole A&E 7Hs4e] =71
ol o5 37 AR A FTAES Fol7] ARt AR - AA Ea e 1A, A, AW 1Y o|HEE
A7F 2 asiet, o 2W(Ekman, 1982)2 d2 £4, H4] &, ALA, W2 H § ot RS 7R
A= 4T PFol B9 FAE mtofol= b 7HE Fa3% =72kl Shglnt SRR ASD obE- FAdES
Hldol] A7} 58A SJAtaFol ofEe-2 T skl gl ‘ﬂl"“ﬂXq AfFUACIH o2 A o|REES
L83t A e sho] ool A A4S Fasihal Botrh mEbA] o] A HHMY QAR E WA (MIM)
Au|AoA o|RE|ZO Hd $H(FEAY o|REE, P55 ol 1:451_ A+351g] o]gﬂi)ﬂ} NZE 723
WA AR olulA], 2ol HH“ﬂOl 44 i )] 974A] kol whe} ASD obg-FAd o] A et
FE W3t ol o' Zol7h A=A AHEAL A ZAE AAISHT oS Fofl HHtY JAHE wAlA
AB| 204 ASD obg- A 9] B4 A3t OlEEliﬁ AAsto] AR - A Tt 3 AAbE A B
wH3}o] kA& Al etelarat gk,

2. ASD O}5-HAUI0| 0|2 X 13

2.1.ASD O}5- HA| 874 Ha} S

A 2HEY FNASDIT AF8|2 FLAGO TUH AT H8H GALE U AR WU HFA,

35 BA BES F4 SHYOR e 417 wesla AFofo|tlDSM-5:American Psychiatric
A

) = = - R o

Association). ASD ©Fs - H A2 A4l b1zl 4 e} uhg A71E gk videld] o]s)ot Wty
o3t Agol] A Holn £HEo] off BadAse B, S5 AAA, A4 Fuo EFS
Heltk(Lee, 2017). ASD obg-H AW Uyt obg-H o] Bl okt ZFE o] 74 & o] tigt 214 5ol
Fo| A I(Greimel, 2010), 5F, 3, AAR(F ), Fel2(FD) 5 H42 S 4oty FEske A4

gt oj2]&o] 9lthAshwin, Baron-Cohen, 2007). & S|
olgg Ro|¥, 3HgA oJAtaEE AESAL fASHE HloE of#gol UethH(Gross, 2008), AT
PRl TR ¢lshe AFEAQl E-g Bl ool AT Bl 78 A E olsfstegte A

g5l 9 olsfstal, 25t FEshs bl ool $lee & % ATHOzonoff et al., 1991).
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BAAA- A 4TS 98l A& 2-ch= o] TP H(Salovey & Mayer, 1997; Moon, 1997)
BAAGANA B AA o= BT AT AE-S ohal Lozt Bjla AL A BA1E Wi ] vl$-

AFSlA 7)eoletal & 4= ith(Lopes et al., 2004). o]] weh, ASD obg- Ao Al= AT} Bl %‘
aehe] FEe 4 ol A AA T £, Bl vk olalE g T4, AAl ook A7 2 - 9 ARSI - A
Tt A B4 Bl T2 diete] astet ASDAENAE o7& AA Fadr], Fd7l,
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goA7lel o274 TS B&A AU Fol AA, A, BF W] gups o]Rold 4 YEF
eefelat wutelo] 4o A2 A, WEH A|Q Au|27t B asie,

2. 3. At2X} QAEHO]AUNMIM S22} ALEH Y2 EHEQ
ERlo] A2 olsfd W L2 Ql St (empathy)2 RIS AAE
<H 28t §YoR, ASD obs - FaWolA S4I AR A A
A kg g Holrhlee, 2022). ofof wat of Aol A= ASD oks- 7
Tt Au2ofA ZIA QL AR|A V)& F5& RSt etk gele] #AS olsshe
Ar2lE] g argo] AbelE 71&9 shejadlols SuhE AR A, A ofsl, At A dEe] £3
ASD of&- B4l A&l A4 7IE 558 fs) ARSA Aol Sobd ol REE oA ot
Aol A AA 7 Fasict, Hutd AAHE HANMIM) AB27F 7HA= A2 HlZ2E2 A0 7
AL 2 Y Aol o7t A2} o|ulAE AL, AHISkAL, AJZFA A= Al ZHA 33 2|3l A A
gt o5 Ajzko] SAE Tk eh(Kim, 2013). ol # 7t AlZH2] 2 dide] AAof tigt 7
NZAARA AEE ok, AR o U2 ARZA o] tigt A1z o]u]x]E g1Ick(Shin, 2017).
olof utzt ASD oFF- HAFElA o|REZE T8 thRt A Aol A4 A 2, B9 2
ojsfiet WF W ol olE YF& F=A AFEA B A77F a5l ASD obs - BadsolAE AHSA
A o] 2ol A A IS AL F7F A7IA] R AT +84, FEAEAA S LT ARl E
Grtagel v AR wiEr Eastith ofo Aol 9t wle] o2 Barrier-free)E 483t 2ok
AR Au] e AFoficle] tiet HA 71E 22 vhdste] HAtolu o] &2le AR Fejo] K o
A2 2814, AR A, W&, AR EXFQ 7HATE glon, olgs SRt ARA BHEE AUlAR dold &
WAL Armdr), a2 ARGAeRe] A8 Al Rupd mAlA Aqu| 20 Qe s|o] 2 g o)A
A AR A FaAE sk A S LERd Aol [Figure 11
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Figure 1 Diagram for empathy and social interaction
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3. ZHIY QIAHE HAX MH|A0M2| O|E|Z2| HH Fa}F AZHH Eo U

3. 1. BHIY QIAEE HAMX(MIM) AH|AL} HIAH O] 7{FL|7H 0] M

Tuked QIAHE wAA(Mobile Instant Message,MIM) AlH| A& HHlY YEQIE 7|Fro 2 Axtog
gzt dol8E FudE 4 de AT AFUA IS ddsk= AHAE Tetrh(Baik,2014). o] gt
JIAHE fAA oA S5 o]HEES o] 23E T54 750|444 7AlolH, ‘19 FHi=
ARE 28T £ AEE WE AAH 71202 & 4 Yrh(Wang, 2020). AHSA A A Lol

Ay oldfo] Fag 9L obx, Hutd JAAHE H4lA
£ ok ofy et BRIt QAL FORA ‘TA A7 ‘AT
GO g SgH Girh o]fgt v A AJRUA A ORA o HE|ES BT}
A P30l dolA A7) A 83} A i} deto] g A3t oJAtaFol 7Heot s ARl A 94

i

3.2, 0|ZE|=Q| BH 9
ASD o} Jade A18l4 AxAge] Ao Eaote] BA FA oleleS Helm(Lee & Odam,
1996), AF812] A RA AGEE EuE, 92 H7, A2A 2L Thoket Hlelolx] HA9| olsloh AMgel
o121 & AT Kathryn, 2010). {9101 FE LY, V5, 4HE 01800 ) A4S ATIL
AolzA AL 4 g 44 HAT A43H

o 7R
T 5ol AHE A DAE AFTTFOEHN ASE AL ETS
AgotA gt opA|RE, ARSI - A el glol AAY] /7, AA A= TR BA 283} 5ol ‘ﬂrﬂ}
et ko His) ASD FHro] A olsfoll Al Ao mEet HYAE HA Eot= ofg g0l §laol

H 1 t(Castelli, 2005; Humphreys et al., 2007; Kuusikko et al., 2009). oo wkg}, o] AFoj| A= ASD
obs - FAd9 EAT FAHE Tofolr] sl Hupd wlAlA QlEHol oA o|REZY] 28 §FE&
49, VeI, AFY ol e Figure 2, Figure 3, Figure 4] 2 & Uro] {33} 19l

3.2.1. B O|HEIE
A2 BAE N0 FAE ot by AeT Hldeld adelm (Friesen, 1978), U BAL
A A DA AN ERle HAE S 02 shersha Al WA BFL o v Fag

Q4 o|tHEkman & Friesen, 1978; Noh, 2018). AFE & 8A]7FeKSato & Yoshikawa, 2014)= 24
A7 Aol FFE A= FRT adolH, 429 FAUS FHSt: FHl L &5 a4Vt A2 4
Q14 9 o5 FRof Foke mH T sheith AHA T} Bl A FA A FAE A6k R85+
ARSI A Q1 AE Ao B4Rl 71ERA, Bl AFo] AFH R AAstA wgd 4= A she(Fischer
& Manstead, 2016), diel#A9} A4 AL e =20 HeAS ZH=t}(Brackett et al., 2006). &
o| 2 (Ekman, 1993)& 2 71 ©A R A gojd & glom, 718 (Joy), H&(Surprise), £E(Sadness),
53 (Fear), ¥ (Anger), @2 (Disgust)?] 6714 AL 71 7182 A olgt Halt), ths B4 o|HE|ZS
4 #Y o= IE Y AALE AT o] EZo|2tal & 4 JlthFigure 2].
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Figure 2 Facial expression type emoticons (Lee, 2022)
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3.2.2.
QA B3 ol H]glol ARUACLA F AA| Qojo] LAt SelolA ol g SAYL
o, 44 @ 5719 3t FE HAE AT BR AFHE ALA TS FTAE] AW 5L
x5k, A4 SR9UL TS FESHE ol JTE oA 5ol £5HEF %, 259 T
EA5E Fa% 35 @A} Hrkfeon, 2019). ASD oF5 - F2uel Al BT B5L KA ol mE T
eel ] nh&-2 o] sfal 1] FF o) =S wetah Aol Basiel,
oA B QA B4 QX ) BA Wl $uEIE shuw, AAeY BEL

@

=3 0|ZE|2

3t olE N L
5to] P BshE Foote o|LE|Z2 ATo| Fasict, th A5 o|LEZ AN AT AA Ao
A xA ot 29 P55 TA FAT o] E|Zol2tal & 4= glrhFigure 3.
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Figure 3 Behavior type emoticons (Lee, 2022)

3.2.3. A83 0|2E|2

217} 7k AZehs 1 S04 1 Ade] that A%t veto] e, ASD oF5 A AW oA

olelgt tharet Aol A o] WSt aelo] Bhelutel A AT AEAET ALES oA Tt A7, B,
AYs|2) wetel 4 BAS WA erelhe] AAE Sol A AF1A RS A\ Zeka, A4ste] dlZ ek WA
AFEIA QAT St AFE1A] AolA AR BEE T 4 YRS SHe o3-S Frkfeon, 2021). 4
ol Ee AH ) BT Bl tht FAA AR A LA e, ASD ok H AW o] n) 3
AFS| AT BRI A 2 EgE i ASA BACuOR AZH olHd 43 olwEme A3l
At wetol whet A E o 44T o] TeE AL HAT ABFAA olRET A4S s, A%
291 7HFA e A2 Aol 75 sKcHFigure 4]

ol

s O|ZE|Z

am
24

Heuig)ol wet H2txl=
el Y BSS B

o= o

Figure 4 Situation type emoticons (Lee, 2022)

3.3, O|ZE| 20| A|ZtA E3 WA
ASD o5 ALl AL AAZe] olel gt 3 HAH SARTH: B4 REg RAoR shtsht

R ztete= Ak 9 $7 9F3H(Weak Central Coherence)?] o]2]-&o] ¢Ith(Frith, 1989). 2% $3
oSt AlRAQ ARE Fske o olEgo] A7IHA 23S At dodk oEes A+ A
e

SIS, o214 QA9 A% QL U AN T WL S0 A4

el 4 o 5 ol AR TSk AR 714 3k Wadol glee AAkit,
ASD OHF-A4VIS] 29, 9 TAL F U1 1 A4 DAoL 2 olehirs 1ol LA, 21
A §o] A Ei 5AeIX 9] of o] ket A7} 27 debIek Seung & Seo, 2010; Kim, 2013).
olo] we}, mutel ul4lA] AulAolA ol mELe AZHA XA WAo] et FAsl o]u]](Static Tmages),
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=4 1% oly|o]A(Moving animation), <2 Wi & (Sequential arrangements) W42 & FE3}o] ASD
ot - AAoNA AR 2 Aok thoaket A1 ZHA A S AlAlsFaLAL g,

3.3. 1. H=el 0|0|X|e] AHEH

AL fnEst ofnlx] gt A WAt ARE A stste] Holgomsy ofset /]9
A o2 Al S0l gt FAY o]l 4= (Symbo)o
olefat HH9l ofmlA|t Tl A0 P HAAE AL o] B WA, BEO

=
REsto] AR 143 B AL LI TA%

RN E

3
A8g FHA.
vrebd chFigure 51.
29, A% FHS W e B AR es

it olggt ]l ofn|z] md] dafjAl= I Ao AlZHA HAAZA A F ol YA e
Aol A58l w73 AZetE s, AHgAte] 47t 2|7
2l o]m QLJﬁ 7}7}3 O]EE] ZEZA %"ﬂ/ﬂ%

TS EAlo] 2 sfoF gtk(Lefebvre, 2021). A
Wz ol o|HE|R 0 2 F4F ] H¢lo]F] TH 9
2 olu|A], AFREE S AlFstal 9lon, gk

LB e SIS

ogl

=
™

(i

Figure 5 Symbolic design of static images (Lee, 2023)

3.3.2. SE0|= ofiL|m|o] 2| =M CfXtQl
w20l o| e 0431 ALz 7738 om A= 24 Y o] B2 ool AL ofmlRitt.
ol w20l ol EZ2 Y 7|ute]] FA UM T2 24E FUIR ACR, T4 FH Q| FFol=
A2 FEAYH v -_rLXﬂ"q£ Eolvi(Jeon, 2019), Tt T2 T A 2 A= R Fohdt

o agA0og 7|9t st tHCho, 2007). 3 ol o|RE|E HHo] X HHRT} f

T AAH Ao QA Wyt ohe}, 74 BH| 54 ool 4 Wajo] dutAel A AHL
FAAZITHL FHWang, 2020). 1H] Ao} gl 3t g1o|= o|RE|ZL A E o] S-S Baf A&H <l
A% BPE GABIEE A9 879 7L ERQlofA FA Ko ojuT 4 alaumm 2006), EIAE,
AeEo] A7t 220 A FAA A5 AL B AR Fuje} Au], BIL Z AT HLee, 2007).
olZgt ofirlold EH FAe £ 99| 2B AP S AR F7HA710 BxY5o] 3t FAI5E
-5}l ou|E AFetcHFigure 6).

g
@
#(Chan, 200002 A2l ol wEl 2Rk 4ol ojuimo] A ol e 2o AlZA Edo] %A Heko]
o]
g

Figure 6 Motion design for moving animation (2L7|2| emoticon)
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%5‘-7%@}’3} ﬂliﬂﬂ‘" /\]7}€r2 olm x| & Hjgst= Aolth. 1L F AP 4
F29 214 Mg WAl AE SE(Flow) & AIH FEE £AH 0 R A Z3lsto] AFCHOM &
Kang, 2008). +2+4 wjg WA1S €43t AR 7|0 o|LEZ-2 AMEA A AE 0| figh Zn|et
FAE =oln, SAUE wdsts Y & AatdA Q] EA a% %*ﬂ &gl Eﬂﬂ *}f&]ﬂ 01119} X“i
olefE =Y 4 Arh(Lee, 2022). lﬂiﬁi &£
A HGGNAENA AL A g olo ‘l ’\Eﬂ :r“*‘é T Jow, AR A °]°F7](Soc1al
Stories)= ASD oF5-FAAECNA E4 Aol tigt A5 A 7|djet A BF 7es AEDRE Aot
ZA 714t 2R o]tk(Jeon & Kim, 2009; Jeon & Tung, 2011). oe] we}t ASD oF5- H4 ‘101]71] APH o2
el G471 EA A A RS T3P e, AHAS e AR EY V|9 o] RE|ES E85) HAA
A& °‘7fﬂ 7ol ARA AEE Eole BANE AR E A5kt Lee, 2022). /\}%X} RSk
OJHE|E-2 ASD oFg - HAAENA AFA FAE FEshy ot JAAHE HAlIA A 7], 5, A, 29
°J HAgA o TAAL oS [Figure7]Q) o] LE|ZS AHA 9] Azto] utel AMS|Z] Argta) o
aEste] AEE AuE sh=dl, A%l vt gl AT B2 olalisty EAE AT 4 A

3
Mr
ﬂl‘.?.f _!

A HLee, 2022).

AHAHEY ZFof(ASD)E doeE T A 24 AfE Futotal Y A8y 4% 73%10}‘11*1 221391

Q&7 AU Z=tHSong, 2022). ASD obs-HadofA Q1E9] £, 9l

2005), &4 XJ (Mobbs et al., 2006; Righart & de Gelder, 2006)& Zg

01213} o] dfof 7S Frh= AF(Noh, 2018)9F AFS] A A8} o]ofr| o] A4 2}
O

o

5 sl G2 EckGong, 201D 48 A7E AL A2 £ $38 £49, 95, 499
o|SEE(Yang, 2017)9 §F 02 FRALLE. EF, o APAL Ao olsS FAAL 4 Yt

g Bl I A ol AAE 28, SOl 9o 2
dlo]ol(Salovey & Mayer, 1997)i= BAAs& A4l ERele] S Cﬂ“ﬁ}i 4@8}01, 1 A7E Auet
Aol Fooke Seloz Aoy, o2 2A=

OO

Jt

&0 Aot

4.1. 5857
4.1.1. AT ARE2X|

olmEE BE §REAY, V5, Aol 424 B BACEH olu] |, Aol ool 4, &34
Wl2)o] wet ASD o} Fade] st A fEo] nAE RS AF A AruH AL e

[Figure 8, Table 1] 2} Zro] AA5t5ith.
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Figure 8 Research model

Table 1 Research questions and hypotheses

P HR7H

GREAHI  OIREIZS| B Q0| M2 ASD OF5- HALS| 2 BHL $S R, FAH 0/3H0l K017 US oI,

JEHI-1 OlZEIZol EE 30| 12t ASD OFS-HAHO| 2 EE0| RoI7t U2 20l

JEHI-2  OlZEIZO| EE S| Uft ASD OF5-HAUC| S RE0 Ko7t US ROl

JEHI-3  OlZEIZO| EH 90| Tt ASD OF5- Aol BA O[30l Kol7t g ZHolct

ommpy OIS AZE EE €A T2 ASD OF5-HAUS| 2 EEI #S S5, BA 0fal0l HOP7t 3l2
ZoIct.

JHEH2-1 OIZEIZS) Al2HR BB WAl 2t ASD OS- AL 2 a0 X0|7t %8 ot

JH2-2  OLTEIZO| AIZPE EE WAl M2t ASD OFS - HAHC| 85 S0l Xf0l7} g Holct

JH2-3  OLDEIZO| AIZVE EE WAlol [t ASD OFS- HArol B OlsHol X017} 2ig Holck
ASD OF-FAUS| 28 BET} #5 S, A Ols{0lM OIREIZ B3 REnt AIZN B3 WA 2ojs

ATEA H3

e ASD OS5 - HA 0| 208 EI0IM O|REIZ B3 QEI AIZE B3 WA ol M2 45K F117}
= 9l 7i0|Ct
M2 A .
744 H3-2 ASD Otz -HAE| s RE0|A O|ZEIZ B3 R0 AIZIE B 2 7ol= MZ2 HS 28 5117t
= e Zio|ct
ME A
I H3-3 ASD OFZ - FAH2 FM O5H0llM O|ZE|ZE B3 R AIZfA B WA 2Hll= M2 43 5E §0i7t
= S Zdo|Ct
M2 A .

@0l w2t 249, VEF, Y oIRETOR WAL Al 2 F4ol wet AAQ ofn)A], FFol=
A& Alestdh o [Figure 9]¢ o] 3E(F2%) A4S SR Ekmand]
FACSO| 77 7ol wte} 97hA) of A A=a¢ ThEol, ASD ok - AaddollA o] & WH o= A|A5HAT
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Table 3 Emotion expression study results

7= BYY e g4 M Scheffe F P
A={ol o|0|X| 4.59 2.33 3.92 3.62 25} 138.678 0.000
Sx|0|= oL H[o| M 3.77 2.97 3.90 3.55 (2% o Sk
LRPR| Hi 2.54 1.41 2.10 2.02 8H
M 3.63 2.24 3.31 3.06
AEHB(Scheffe) HS(LEKEH 9.161(p=0.000***)
F 90.223(p=0.000%**)

*p<.05, **p<.01, **pd.001
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Figure 10 Emotion expression study results on graph
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Table 4 Behavioral induction study results

T BHY WS S M Scheffe F P
FHQlo[O|x| 1.87 1.69 2.59 2.05 Pt 269,385 0.000
2Z/0]= ojL ool 4.44 4.00 4.77 4.40 (&Rt ok Sekx
L E 3.26 3.46 444 3.72 EH
M 3.19 3.05 3.93 3.39
AEHB(Scheffe) WS=HYHE 4.132(p=0.004**)
F 56.720(p=0.000***)

*p<.05, **p<.01, **p¢.001
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Table 5 Emotional understanding study results

= BEYY Bi=a BEE M Scheffe F P
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*p<05Y **p<01 , ***p<.001
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