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New Mental Health Services in the Post-COVID-19 Era:
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Social distancing as a measure to stop the spread of COVID-19 has drastically increased the need for technology-based men-
tal health services. However, resources for the psychological assessment and treatment of the public are extremely limited.

Over the past two decades, advances in information and communication technology (ICT) have facilitated technology-

based-mental health services, which are deemed the most prominent alternative to traditional face-to-face service delivery
amid the pandemic. Both digital phenotyping and digital therapeutics have recently been introduced and actively investi-
gated. In this study, existing research in digital phenotyping and digital therapeutics for autism spectrum disorder was re-
viewed as a sample to clarify the status of its field applications. Although the development of digital phenotyping is in its early
stages, digital therapeutics have been actively and successfully implemented in the treatment field. Given the increasing need
for mental health services after the COVID-19 outbreak, change is no longer optional. Thus, preparation for a new technol-
ogy-based assessment and treatment framework is necessary.

Keywords: Information and Communication Technology (ICT), digital phenotyping, digital therapeutics, Autism Spectrum

Disorder (ASD), Post-COVID-19
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8}4jo] 7 3hAch(Koo & Bai, 2006). Tt 222le] 7] 45}9]
=0 2L 10 Atolof| Bhikafiz)7] A|2Fet tAd #8F(Digi-
tal Phenotyping) 2] =& © 2 & 4= Q]t}(Jain, Powers, Hawkins, &
Brownstein, 2015). TJA|E & EH2 AnfEZ 3} 7k 7[01-8- T] X
2 71712 AHgsto Zlele) s, e, s, 9 s
ol <=7t AeFslst s AL 55t A0 2 (Torous et al., 2016).
T2 WHpd 8l foj2lE 71710 A o2 AlA(sensor) (e.g.,
GPS, gyroscope, microphone, light, camera )& 53l t}Fgt 3§
Sleg, A% A A A, A5 A2, Ak S2hg  ARE-
A )0 thst AFEE 4A3cH(Huckvale, Venkatesh, & Cris-
tensen, 2019). TA|E HES Aot ATA=2 ohdet s,
Ael, 978 RS S A0 2 ST 2H el REY
= skl o5 Fal 917k E}ooh?} Ztof| thek 4} ol &)
7?—6P:h 7HgRIH(Cho et al,, 2019).
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Q 2-Zlol|(Ghandeharioun et al., 2017;
Wang et al., 2018), %F=/37}ll(Beiwinkel et al., 2016; Faurholt-Je-
psen et al., 2016), & (Shin et al., 2016; Tron, Resheff, Bazhmin,
Peled, & Weinshall, 2017), A& AE#|A Aol (Posttraumatic
Stress Disorder; PTSD; McDonald, Ssangohar, Jatav, & Rao, 2019)
5 coret BAAol) 240] e TR 24510 1 58
1 Shals) ek, ol 50] F2 ALETHE MRS 7120 27|
_Tlﬂg,‘ 7} A3}HE-(¢]): Beck Depression Inventory, BDI <p) 7|50 2
TS 5 0 ol A ok
] N=A] Ao} 3l S 5| A E AU (Cho et al., 2019; Ro-
hani, Fauholt-Jepsen, Kessing, & Bardram, 2018), HAl2{2- o]&
) 2 A2 (el OF 30%2] 242)] L0 2 Th-0] el L]
A 70%2] Ah2) 2 c|Z 5 WAL gk hekae] dold o
B2lo] Aol (of: & z}_ =2, LAol=1
Ako] 2kt 70-80% >=2] 3 S (oll: 30% H7FARS] -]
L i 1%“17\] 70%9] & - &% 5 Qrh& B
SR, B A, £3] ol AllA 9] syt gho] kel
S&2 dEsh=tol thet o A EA] okl Qlrk(Barri-
gon, Courtet, Oquendo, & Baca-Garcia, 2019).
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o] g-o|5lthi= Hol| A Ztk(Zulueta et al., 2018), LU EH
(Boukhechba et al., 2017; Mehrotra & Musolesi, 2017), “12] 21 A2k
H}Z](Barnett et al., 2018; Palmius et al., 2017)°]] thal G853+ 2| 3%
EMHE| 7HeAdo] A=A e AR Qlrk o] e A
7ol gt tAE g W Aot 53] 249, iAo
et B Az ofeit o] 5579 2 52 %
3 Aol e dde =, 2ntEE iy} glojeE HHle|AE
off ZHeh o, B e ARk tiAE =10 HloleE 2|t
HATHCho etal,, 2019). ©] T2 ElofEjo] Thek MAled<
A7} QTS AR, S 4 %] 43
5% ©]AFo]THCho et al., 2019).
7ol e 2700 Qo] A BAFE @) AL
o olei -2 SfaE 4 e e R 1 7P
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CIXIE x=H

A A &A= YA #dgHEe A 573
= o2 AnfEE QIR 7HFEA, AETA] 75 Ao
ghom, F71e} At o] & A5 sfofl 28511 Qlek tAE 2= 9
oA 7H AdetE A&7 A4k A2 2 (de Joode,
van Boxtel, Verhey, & van Heugten, 2012)¥}- QIE]ll 7]} 012|385
] & (i-Cognitive Behavioral Therapy; i-CBT)?1H], 53] i-CBT+=
& (Firth, Torous, Nicholas, Carney, Pratap, et al., 2017)3} =<}
(Firth, Torous, Nicholas, Carney, Rosenbaum, 2017)2 H| 53] oF
=4 Aof(Gliddon, Barnes, Murray, & Michalak, 2017), 231
(Schlosser et al., 2018) Z12] 11 PTSD (Simon et al., 2019) 5o &3}
20 7 A-gx|o] gir}. Xl Bk vheFgt A= Z18YE] L 9l
4| of| &, ‘Simsensei” (DeVault et al., 2014)= 7}A} o1 E3}o] A5
eS| Al A7 ] ZROg o 7 WAl 7S 0 98
2k PTSD 4= |A[5ke] Bagh 7iYe Algeich 2k, 449l
23y IS A C. 2 3} ‘Pear-004" (Campellone, Smayda, &
Maricich, 20191 S| 7.9} S|4 39S B3 24 /)
3 A 7o) A3} A2 8 Al

E3], TeSET-O (Christensen et al., 2014)'2} ‘EndeavorRx (Akili,
2020) = TR, 1eSET-O= o= 55 A1 25 913 QA3
FA 22} -] (Contingency Management) & ZAIE 5= ¢
7IHk tRd A @Az, UAE A @A 2 A= 222 v] Food and
Drug Administration (FDA) 512 ®FFTHFDA news, 2018). 0]+=
Pear TherapheuticsAl7} 7l alal 7HA-S HESH S, th=4] A
o1} Sandoz 4124} 1S F5) A} ALl Lovett, 2018)
‘EndeavorRx+= ADHD ©}59] Q127 |5 3FA-S 918t 5+ 7|5k
L2 IO 2 MITAA| A F 8K University of San Francisco)2]
Gazzaley2H A7} 7pkgh HIT] @ AlYE Akilith= A Y9E &
3l ek 54 o = 947t 5 1| FDA 5-Q1(FDA news, 2020)
& W2 e Igolr) o] = 22 IO Ay tAE A=A &
ofollA F 85 e AR F5 FAITIAH| 0] W Kt
71EA7Y E Ao FrhE, AR o2 S gt thefet
=7kl A AR S ARIA7E AT A7 A2 el 2423
B} AP AJZH1L 9JtH(Global Newswire, 2020).
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U oI5 AR PSR o84 Eolv AdA ZA7E ARt
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Sto] L ESIa A A5 5 A Aol A= A ¢ls
So, QUAEAR o 2 Al(eH4e] EeEe, sme, 0k o)
2, ' HYM®) 9} A5 29 E7] Aol ob5 thah ALRA(FHn]”,
Yace™) F-& QA7) F¥ QU(Yeog?, 'YESS?)It el T ihe]
o9 9 H59 B7F I 0)0] LA 7]Hksto] ZfdEle] &
o] A5 Bl ek 12y A S Fof A ofd O.li%
& 2] 9 A nsol Bzt ool Wl A)ge) ofeie

5 Qikele] 22 799} Aol ATt

81 1CT 714k 2173 942 17 W A1)
A4 A9 ©4A] Ze) 3 e A0 2, AR
AT HES TR XA A e v v
]E'Jﬂ A= 20171 827 9,0000 DEj(13% 3549 )of| A
T 30.7%4A 443 20230 4491 2,0009F (53R 1,422
= ﬁﬂo/\jﬁg 7o 2 1 31 T}(Biotech Policy Research Cen-
ter, 2019), TG, 57| 2 A RE A0} FHae| 2718771
(KISTEP, 2020)2- Post-COVID-19 A|t}e] A7) Hof g} 7]
&2 AUMEAIAIZE 28 205k AR AR 2 o A, o
5} 27170 5 TR 71 B8 7K A ATk 54, CO-
VID-19 01 U] EDAL A 158 Zol7] i) 441 2]
PP Y EPE B B EPIT R TETE
2 91335} o4(Food and Drug Administration, 2020), Post-COV-
ID-19 Aldjof| A 7]%-2 o] 83 Ala]aha] Au)A o7 & ALY
A Ao 2 Sk A0 2 efac)

e

12 re mm
(o o

717 18rETe) of: KTz AEol
Post-COVID-19 AJc}e] Alefa}a] Auli Az 512 so]st
31 glom, Avtao]x SAAo] 7t Hehel Aelehd 3
2SI QeI Fau g 0 AY Ro=
7|k e oA o} BV BE A Za A

g pu.

ol 1l chapat alehel 714 zo) /1 Tk 4
Q= Al H =A% ol (Autism Spectrum Disorder, ASD) (Grynsz-
pan, Weiss, Perez-Diaz, & Gal, 2014) & of| 2 7]|&7[9F o] A4

3) https://play.google.com/store/apps/details?id = com.mhrnd.tdc&hl=ko&gl=US.

w4 o} e = b Elo] 713
UeA] A E 317} 3tk v E B o] g Aofjof] H38tEL, 7|e
3 o] 83t YR E A5t

Zelek
AR Ao ARl % Shbe, ASIE g
N 20| A £, el 3 ARE B EAFE B8] 7

2 EAJo|t}(American Psychiatric Association, 2013). 7} 2%
Al A 74 Ht2 543524 (Applied Behavior Analysis,
ABA) ol ZARE S A% 7EAI Y
DTT; Lovaas, 1987)2 SHAlZ|0] HIFH O & 9%, OJALAE, A1E] 7]
4.7k 95 5 o} e Aol ool wieEe. 2 214 714
= AR TR Uro] ddo] 7k A= BHAo|tH(Rao, Beidel, &
Murray, 2008). ©|= oF&- 5] Q17| 54 7 9 AR o
o] A I}Ao|LH(Wong et al, 2015), A&7| 7} ol o] HL= 2| =35}
Aol A7 Aok, 18] 1188 S0 3| 2 A LAJo] AlgkETh
(Whalen, Liden, Ingersoll, Dallaire, & Liden, 2006). =U|2] 733,
AAE 2|57 A2 SEg e A Q1= oF 17%0] Etst,
7ok A= 713o] Alhe A Ho) A o) TS B ARt
(Kim & Ju, 2007).

P& olelt 7] AR ] TS Relshs tiekalo.
2 Z| A 5o Ehs] A-85 1L QIth(Grynszpan et al., 2014).

ol A2 714 5] 7Py A0 2 oleizl ABAS] 2

7ltie] 711 o}t £ T2 ] A0 R T 4 )
ol ek Ao, AL AT AR AU s

o2 7k A AL 2 ASIE 27 WA ol T2
1 5, 2340 4 A2 A Beloh R A8 EYole]
71E7 T o] & Hr Ag A 0 & SLEsto] A ofgof|A| &
Aol G851 71U Al55HHGolan, LaCava, & Baron-Co-
hen, 2007; Smith & Sung, 2014). T} &-0] &} o}-F-0] Hx}7|7]0] tf
3 A% 9} Tn) =7} ¢ =rh= F(Bernard-Opitz, Sriram, & Na-
khoda-Sapuan, 2001; Xin & Leonard, 2015) 7|7 |98 AF
L3} BPAFS 2 21A)7) 3 9k

& (Discrete trial training,

r{oh _llﬂ

4) https://www.sogang.ac.kr/front/boardview.do?pkid = 508124 &currentPage = 2&searchField = ALL&siteGubun = 1&menuGubun = 1&bbsConfigFK=104&searchLowltem =

ALL&searchValue=.

5) https://play.google.com/store/apps/details?id = net.haruasd.app.harucombined&hl=ko&gl = US.

6) https://play.google.com/store/apps/details?id = goosl.hym.sleep&hl=ko.

7) https://news.samsung.com/kr/%EC%86%8C%ED %86%B5-%EB%8A%A5%EB%A0%A5%EC%9ID%84-%ED%9B%88%EB%A0%A8%EC%8B%ICHED%82%A4%EB%
8A%94-%EC%95%A0%ED %94%8C%EB%A6%AC%EC%BC%80%EC%9ID%B4%EC%85%98-%EB%A3%A9%EC%95%B3%EB%AF%BS.

8) https://play.google.com/store/apps/details?id = yonseipsychology.yface&hl=ko&gl=US.

9) https://play.google.com/store/apps/details?id = com.YessProject.Yess&hl = ko.
10) https://play.google.com/store/apps/details?id = kr.bcloud.cocon&hl=ko.
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A E-& o2 g 77 W 56] 717l 2w
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Odom S(2015)-2 19905 2013E712] Al5l] HAEL tafo.
71 S, A 5 R B 1 A A
S Q17 3072 TS, 1], 23 A, AB1Y % SRAE,
A 5 st B JYof| a7HzUS & ?_5]- &t} Barton, Puste-
jovsky, Maggin, Z1&] 3L Reichow (2017)+= ¢] AG-E &H4)5}¢]
201587H42) 2fs) ok TAF 71 71k 7He) 5 3572 ek
A=, Aek AF127) 9] 23 27]= d=0.66 (95% CI=
[0.41, 091], p<.001)Z.1, THal A}#| ATL237))e] &I} 27|
d=1.97 (95% CI=10.73, 3.21], p =.010) ik
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%%TﬂHLﬂNANﬂ%ﬂﬂXQT%%ﬂﬂﬂﬂﬂﬂﬂ
al

22

KIS CHA CIX|Z B30t 1ot

A S F2 542 HRlo R QIsh AgutdAlo = 7L,
Al

11 34E0 oM 52 o)A (Heterogeneity)S Ho|H, o]+=

H71e A 22| o2l 2 o]ojRItK(Doi, 2020). Zoll= i

Table 1. Assessment using digital phenotyping and digital measurements in ASD

Author Participants
(Published (n) Platform Sensor Method Result
Year)
Hswenetal.  User with Smartphone  Text Conducted between-group Users with ASD posted higher frequency
(2019) ASD (152) app comparative textual analysis of of tweets about fear, anxiety, paranoia and
TD user (182)  (Twitter) tweets about fear, anxiety, paranoia, 4 OCD-related keywords (fixate, count,
and OCD theme. excessive, concern) than TD users.
Grossard Children with Computer Facial landmarks Generated facial expression (FE) Children with ASD had more difficulty
etal ASD (36) vision (ex, mouseand  classifier using facial emotion (joy, producing FEs than TD children.
(2020) TD children technology  eye corner, sadness, anger, neutral) image Classifiers needed more facial landmarks
(157) nose tip, etc.) dataset. Established model using to achieve FE classification in children
childrens’ FE classification data. with ASD than in TD children.
Dawson etal. Toddler with ~ Computer Facial landmarks Assessed midline head postural Toddlers with ASD exhibited higher rate of
(2018) ASD (22) vision (ex, middle control using computer vision head movement as compared to TD
TD toddler technology  point of nose, analysis, as reflected in the rate of toddlers, suggesting difficulties in
(96) etc) spontaneous head movements maintaining midline position of the head
while watching video clips (active while engaging attentional systems.
attention).
Ardalanetal. Adolescents  Kinectand  joint dots Collected kinematic (whole-body Adolescents with ASD exhibited more
(2019) with ASD Nintendo (whole-body) movement) and postural sway data  variability and entropy in their
(39) Wii sensors during multiple sessions of movements. Machine learning analysis of
TD adoles- videogame play. the youths’ motor patterns distinguished
cents (23) between the ASD and TD groups with
high accuracy (up to 89%).
Anzulewicz ~ Children with Touchscreen Inertial Recorded the spontaneous and Machine learning analysis of the childrens

etal. (2016) ASD (37) Tablet PC movement
TD children Sensors,
(45) Touchscreen
data tablet PC.

Vargas- Children with  Tablet PC
Cuentas ASD (8)
etal. (2017) TD children

Eye movement
using camera

goal-oriented movement
kinematics and gesture forces
during the game play through

motor patterns identified autism with up
to 93% accuracy. Analysis revealed these
patterns consisted of greater forces at
contact and with a different distribution
of forces within a gesture, and gesture
kinematics were faster and larger, with
more distal use of space.

Measured gaze preference of children Algorithm correctly differentiates visual
for social scene compared to
abstract scenes while watching

(23) video. Developed an eye-tracking

algorithm that calculates the child’s

gaze preference for the social and

preference for either social or abstract
scenes of two groups and maintains high
accuracy compared to the manual
classification. (the error of the algorithm
was 1.52%).

abstract scenes.

Note. ASD = Autism Spectrum Disorder; TD = Typically Developing.
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lol] 470) 7]1¥sto] AHoiE-S et B4R Aeke 2] 73
S}t 2ol Bje} AR B, el Aol 83 Haol)
= =2 Yo] tiFEHA (Asif et al,, 2020), A1 S-S
g HHGS Agotete A7k ZEsA]aL QltH(Washington et
al. 2019). A0 ot TR TR 482 of4 Al v
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B3 7148 HYBlel, L WS Al 97-50] ool
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N 7 ol
1o} 2] As50] WS B o A 3
HAA7IA] F2 2584 3l (motor pattern), A=
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12 B, A o} 53} gAre o
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Y 7S A8t A-1-E(Ardalan Assadi, Surgent,
ravers, 2019; Anzulewicz, Sobota, & Delafield-Butt, 2016)-2 &
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3Zof tfjgk A2l (Hswen, Gopaluni, Brownstein, & Hawkins, 2019),
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Table 2. Technology used by categories of target skills

XHHIE et CIXIE X2 H|2E7HY
UAE AmAlR dES 4= S 717 H Y o] AHlS=
o2 Tt RE Yol 218 T2, s HEAA = A7t
2] AN E ATE-S 18519t EBSCO, PsycINFO, MEDLINE,
Google Scholar, DBpia©f| 4] 1990 2019 7}A] =ufj2]of| 4] A}
7 ol & thite = AAE 7157 R w3 M-S AATEHITE
71 3 A B A4S AR G E Ao, S S5
3613709 =t UL I 0 B =l Al Y 25
o, 22} 2] 0. 2= A 7|5zl FASte] arzhe] 23 =
S Ak A7 71 w2k Ak (1) 199019 7 E
7 28 =] = (2) A o A S GEL
ol 2| A EY Aol XThS WAL, T8 A |ES 55
@) AT A &2 24
(Ray etal., 2010), (4) 7]&7|HF S-S AT 749~ 29k 7= ¢
He A ok o A o]
spl Bl 714
9, 7Hd& 4l (Virtual Reality, VR) 2] 57}12] &€ (Barton et al., 2017;
Grynszpan et al., 2014; Odom et al., 2015)5 Zg3c} vljA]| 7|5
< ThE Ak () ThE A=l H2AQ1 0 2 o8& AL A
Al(Instruction) &%) ©. 2 A}, (2) Speech Generating Device (SGD)
O] AL} Augmentative Alternative Communication (AAC) 52| 2.
B ARGS9 AR 208 WEshe A oFs tiA 71 7Rt
MY A= T 10271, o] T AR S T2 o 777l =
o] 447)], =1} 371), B 71 HAE R 7 A9 287059 277,
= 70), A7 1E3 A7 1= 0] 2442 177059 1671, =W 17]),
107](==2] 97}, =] 17])SIch(Table 2).
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49
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jud
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>
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Target skills Computer/Software Online program DVD Mobile App ~ Virtual Reality (VR) Total
Social Interaction 47
Social skills 3 3 11
Communication skills 1
Face Recognition skills 1
Emotion Recognition skills 18 1 3 2 24
Academic skills 20 1 7 28
Daily living skills 10 2 17
Vocational skills 3 4 10

11) AAof] A5 Thojuf thojo] ke th-2-3 7t} ‘Autism OR ‘ASD’ OR ‘Autism Spectrum Disorder’), AND (‘technology” OR ‘computer’ OR ‘internet’ OR ‘DVD’ OR ‘appli-

cation’ OR ‘app OR ‘VR OR ‘ICT’), AND (‘intervention’ OR ‘program’ OR ‘training’
12) 3291 A 23 552 8 A] ARpolA| 87 wiEh
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197} % 1870l A 4] Q141 59 3ol b7t Urehstom, Emo-
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etal., 2004), Junior Detective Training Program (Beaumont & So-
fronoff, 2008), JeStimule (Serret et al., 2014), Emotiplay (Friden-
son-Hauo et al,, 2017)= @37} k2 0 & ZA=x] I 2 TP E0]
th. DVD &4]2] The transporter (Golan et al., 2010)E- ©|-8-3} 37}
AT E A Q1) 58 2200 AT L sgen e )
219] %2 237} siek VR 719 ) A% 7174 538 sl
o] 2|4l 7]& g0l et 7|thE = 3ick
Tl & 7]so] Zhds] A8 G AR AR 71l
AR, & B, =ol ko], ARt 2 ARl ZHE 5)
= 7FEX = Edoltk At 22O 7t -G 5 47t
Y 719 RGN 5 27l A E1 3 ARRlA oak-go] A, A
7 3FAFo] VFERATH(Jo, 2008; Beaumont & Sofronoff, 2008; Ber-
nard-Opitz et al., 2001; Escobedo et al., 2012; Grynszpan et al.,
2007; Simpson, Langone, & Ayres, 2004). 47} 71AFE A9 WAl
0]8), Al 5 Tikeh A3 ARolA e FEL Eale
se)z 2 gHollr), BT 29 3 A8 7140 aFo] Lhehto
™, A4 Q14](Didehbani, Allen, Kandalaft, Krawczyk, & Chap-
man, 2016; Ip et al., 2018; Kandalaft et al., 2013), 2]¢] 7]-5(Kan-
dalaft et al., 2013), 23 7]*=(Didehbani et al., 2016)2] S=7}%] 3FA}
= B sl o) thE 9jolo 20 kst QlofA] VR 7]8 5
o] 53] w7i2jel 4 923 ARl
SPLE Tl B B T At lsgde, vt 18
OAJAE U 4 2ol Felsh v
3} 93} 27} (Hetzroni & Tannous, 2004),
=8 2]o] 3FAH(Coleman-Martin et al., 2005; Whalen et al., 2006;
Whalen et al., 2010)0)|9] £3}-& #5519tk 17]9) At HHEY
Yoz THUIORAFAA(PECS)E F-lsto] 257 B 4=
& o] SFAlo| gt A 15 EHI5FYItHGanz et al., 2013).
A QU TS ATl AT Q) S Al oA
o)-2-%]oF&}(Weak Central Coherence) ©|&(Frith,
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9, 0Fhe F IR U A4 ol A2 S
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FAFo 2 B4 0 2 Aejaly| Hoh Al A9 EA4ukS Hejah AL ojn]Fith(Happe & Booth, 2008).
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589/ o 2l 4 P, B AR L 14 5]
FAO oo] AR WAL R Hefoies
et 5 7718] 97 % oV 9] 2 gl o] 5371
7} Hopkins 5(2007)2] FaceSayS AlA|5}o] A= 214
BT} vk 0% 0 ASl AEAR ] 271H0) AR BTl
Sick the 37) A7 30 Afabeh o1 914 RS AAJel ek
%9 91 4] TolAle] 438 R4S B T5124EHOh & Chung
2017; Faja et al., 2007; Tanaka et al., 2010). 17}2] A= ol A]
o2 ANE B2 214 U A5 714 2 HAILookAMOZ,
RS AR S FRlo; A= 4 ol AR

A5 B 3181 EHChung, Oh, & Seo, 2018).

st 7=

511 715} I AFE 7], 2719} 22 71 EAe B
28 FRlaL 425k 24k AL 971 5 A U182 shAl]
LBHO R 7|4S ol gelslon), 27 7 T2 G2 u
U 5 A, 2 222 5 o189 a0
A7 % 18709] Q71911 7145 ok Uk Aol AT
e .5 s ), Al ol o4 7 791 2 7
o] SFARS 25kA] EE & 3}= TeachTown (Whalen et al., 2006;

7], Tho] 7], 7Heksl Ba) o4 T

>

Whalen et al., 2010), 7] % <]
ALPHA (Heimann et al., 1995; Nelson & Prinz, 1991; Tjus et al.,
2001), 4 G2 WH57] &3 Deltamessages (Basil & Reyes, 2003;
Nelson & Heimann, 1995), 12|37 &ujsl 2l 4=
2 3} Language Wizard/Player (Bosseler & Massaro, 2003; Mas-
saro & Bosseler, 2006)= W24 0 2 7 gily} AHZE T2 7
olck

iPad & S mutd 7715 o] 83t A

AL O
7H]\’3‘ S5= 5%

77N % 6707t ok 7]

< 9ok U8 ol atE Hrsieint ArE 718k &) 7
5 dute} Bl GRS EeIg 971 2070 5 37 = S W, 4 7]
HF E319] A5 670 At Tl A LRkelet Zof 357129 4]
£ H 31381t} (Burton et al,, 2013; Mechling et al., 2002; Smith et
al,, 2013; Stromer et al., 1996; Travers et al., 2011; Yakubova et al.,

2016). A AP} Pelstol, wakAel £ Ze RS 3

H7}3H(Differential Reinforcement), Z-(Prompting), %% A|2}
(Massed trials), ¢14/(Chaining), = 2l2}(Modeling) ¥} -8 -3-8-3§
$2.49) 7|2 e} ek HIH0 2 oG e A0 1}

Ehte.

A8 A2l ojulaek A 5] 92 AAe] 48 7
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ARaPdou a7k E s, e, glolE e, 47
A, AR F7], 24 EHlER7 ]9 e Ahx 75 FRlo® 7o)
o-§-Fr} thEo] A= 7]& EHo) AvpA o g o] 85 7YY
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.2 Uehith 47EE o4 1Wle) 9794 DVDE ol
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ATH(ETE 1071 F- 67, DVD 271 5 270, 94 570 % 371).
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0] A% 7)ol KB A5 9 4 % 71 25 Tl
Tk RS oL 3 47) AT T XS] QIEN 71 BRAS
Z8gslar, ole)H Y-8 9 Aok 3FAN(Kandalaft et al., 2013

= AE
Strickland et al., 2013), AFA1ZF Z7}(Smith et al., 2014), 219] #|oF
H1% Z7}(Smith et al,, 2015)¢f] 71 37} A=EQIc) Vx| HE
B, DVD, 4 0]83t 9= YA|T] €H4d(Mechling et al., 2013),
Az Al 4 EF FE(Kellems & Morningstar, 2012), T=A] £-55
(Song & Han, 2014), 7} &5 (Allen et al., 2010), A+ 7|4 (Mech-
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AuEZE 7]9F Quantitative Gaze-monitoring =2 5=
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