HES2A - XA https://doi.org/10.22874fkaba.2021.8.3.157
Journal of Behavior Analysis and Support
2021, Vol. 8, No. 3, pp.157-174

AR A obs ANBHLIE FEL
7HEAd 71 8AY 1 3
P90 Aty AL 84 AV

ot

7PEAAVRE AL 7158 A Yserious game) S A el obgolA U FVE FEStA AHA
S 93 =FER 1 Fgo] JJhETt o] AFE VR 71€9 EFu A &3 VR 7€ 7)%A

?31 HE, VR 715AAYS] 152 &34 VR Z1SAAY AT AR QEFol2 TRkl S ¥
n@stgom, A Al obse H1% VR 71eAAY ARl ZAYHA B BeFe)d 24

\r

J‘

F?ﬂ o:

i

ohE o] Abstsith AA, AElg Aol ok AAEH G E FAE A% VR 71EHAY A
A 22A, AL A (pedagogy), S5 W& L AY w7lUZE, Hotol tis) Adstinh X, A=A
of obEe] AAFAHZIE TAL AT VR 7ITHAY 5718E A% A5TlH 842 A, Fsie A
o] 93 g, AspAge] Hgog AY Hefo A
AFE£S 83 ok A A9l MEo) wE Hl
3 Aol obs AAFAHZIE THE A% R 7E

o},

I

ox
X,
d [e]
3
)

s

(FHo) At MFol, AUEHIT|E, 7H4EY, JIsdAY, dSFe

*

o

| A7 =T A TINRF-201981A5A8039112)9] A& ol =35

s 3 A1 2 Zjongnamy@gmail.com)
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.4 &

7HdEA(Vircual Reality: ©13F VR) 7]€2 WO 2 AlY EokllA ZHA 853 )
VRO| F= @ENpresence)?} Tl =0 A H](entertainmenty= AN AR Rete= A2 A
4o AR e o] AR FEAQ FAE FED F Ao VR 7lEe Ao, =
A T AT I ALAE T2 OR FRHT JUthAAA, 2015 AHIA, 2015). 53] A
ﬁ]xgﬂoﬂmuasm Spectrum Disorder: ASD) oF&& 913 7 7IWk AAH 7e2A 1 s,
84, Aol AFTHANKHGY, o1=F, AR, 2016).

T4 e AT A IALE B ATHES A AV BRHR A
FF oz UsDM-5) Aol HGol oFee Atk AU Aol obe2 THEolE
8}A] X-38Fal(Baron-Cohen, 1987), Pl ThE Hol3 SO Ig A zoldAe] Al

]
A8 HOItHQuinn & Rubin, 1984; Wing et al,, 1977). AHA ol olze Az FLRFHE o
2 AAE At de AAY 7PEE F §la, F717H SHNA AHAd Aol ofbso]l dA
NAl A FAHA Aol AHThEZA], o7, 2007; Beyer & Gammeleoft, 2005). A+#H/3
ol obse F53 71 MEL oA gutstAT)= T BFEith A Fel obs
<

Qustab] AaiAle e Aol Wy 931501 dasick

A 9], 2016): (1) FAEAAY dSHA B FFAA 9=,

g Hol: AWK Ao olsolA VRS 53 A= s 7
Hopgt A RE VRS B dedistow

e At ) AA 233 7P fARE EAS VRE il AT EN dukstE £
& Atk @) o AZtE ARAPY ZHE Hole AHA Al obgelA sy Fxle
a7t ok

VR 7|&& AHA Bl obslAl AE3t7] AsiAE VR 7I€o] Zie vigS A o
$3tA 0 ® B AE}I1(Chia, 2011), ©|S HIE O 2 AHA Ao oA ALY £ U= T
g 23S wE dart ok o)E 98 vR 7€ EFuS &3 VR 7€ 754
o HE, VR 7ITAEAYY n&H Eﬂr VR 7158AIY /W AR IEFH ]2 HAR] T
e F¥e 1FT Ut Qi o] dFe @1 ES B AT ol ofbse] ANEHE
7€ FEE A% VR 715AAIY AT ZEda B 35T Aty A8 945 AlRbst
1Ak gtk
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VR AAIZF ofU AR AR} Akt 84 ARFAI0R FAste] AREATE whA] ARl
XY =7A dhs 71Eolth ot FARIARE FARRE 7le 24 7 A(Arificial Reality: ©]3}
AR)©] Ytk ARS A 3A Zwkela glon 1 9o FPY ARE Yoz YRE A

3hs 71E0lth VRF AR AlY F ABHAUE Eofellx FEII glon, of7]d w43

d2t b o wEA BE JFsA 94 BAEE Ao

m>~

VRE Aol B EWE o)z @ m§A Aulzvl Bad Agsdd Hadew tlew
AT T ARe AeT ASAG FAL Fal wg A A FHA Ak Fse
2 59 -3%, 29 2 29 %91 CEREES AL

A, 2015; 74, 2015). AR VRYHE %}%ﬁ}
2009; ©183] 5, 201)A SFu3 A& a7t 1%&01:4 Uu}?g_ 7%
A a0 Zidel 2 28 JFsAde] ZIdE AL 9l Z1EolthBower et al, 2014). A Eofell A
= o] AR9| W& HIFo] B A vEhual Jed, I olfrs, ARS VRAH 7HEe] T3k
AHEAE THROl A Al 2rtEES B, do2E 2nE 7)7] 58 I olEstHA
IPEARE TR 7] Wtk s, 2015).

VR 7]&o] AMARE frilske dAAQ] A ZAe 3 L(presence)olﬁ} dAE7told A
719l A= H(being therey A AAZQ “=Z(sense of presence)= Zre= A 9 ]t:‘l'r/]'(Draper et
al, 1998; Wang et al, 2016). @& VR AR 5 AlEE A 7l§°l aRHo R HEE=r
Zagh AAA Q%o g8A, VRS A&3 ws& ZHz /RS feiAe HiE ] aestofop &
f]lojtt

Jeju @& weA A RS ZHA s Ao ofdgr RAA 3 A A7)
HATHEE S 5, 2016). 3 7lEo] uS PRNA BHRH R F8EY] A e IHAY
W R WS B aEstelof 3tk F8 V|es wSHoR %L sk H o] T A

5 = & iTJrOﬂ F= t’lﬂ%} ??4_%7.} el
SA4E B4 a7t v Back2020) 7HE AlEE OIS Sus &8 7ol el <2
2 o

1>3 22 AR BFS % WOP%{E}
o
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| e03
Performance — 1 32 33
49~
25 Enjoyment Positive_Effect @
Accessibility i
]

02

Communication a7 - = i @

_‘7 Negative Effect
17

Realization
e04

* p< 05, *¥* p< 01, # p< 001
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tdA= oby HaL, ofbso] A3 =
Fod 4 S Aotk
oA FoAE a%le VRY EFus Z&o] glo] Fa3 ¥goth S50t u
AL31A 533} dnksKgeneralization) A|&OZ HoW HA5zgl O AR B¢
= u5 FAYH 5/\101] W5 FFolth Fi(severe) AT G| FrolEo]
535}7101] HEY e A97F gob dA AAA FES AL - AAH
& asith. AHAd Aol oY FEAESE FIY F UEE 13 wEY),
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TF, 234, 2007).

SR B BhE Sest A7l Hol vRel 28K felgel 9a i Holehs 29
WEol7|% stk VRS o83l E4olEe BYUS HET A% 1 AAE S ENE ¥l
L AEE JUE BE 5 QonE e 2gn 39 AFYS Holk 5515 AT F9
% B9 =k 2 5 Aok ARE Aol BYA B A¢ FAY Wun FRES 24
g 5 shgol Wad Hgelol BARANCIET 9, 2015, TER A - B4H AT B8

OH MEta4-8H») 9t E3IK8-13Hy) 5 HH9] HhEE FET F ASH(Du & Lee, 2014), °1&

o]&3t VRO FEOE A FAF FAHAY 7|E ShFol &5 ol&E & & Aotk
T3 EYUe AFAQ S5S o= F2 Qo thHandelsman et al., 2005). S5 Ao

EYste dgAte g AAdA e B s HAA 2] FEHORE Qs whY,

S84 g Sherte oaa:]a— HEHAE B 2150 8 Aol $ER0w Yeil Ao

Sobeh 940) ohd 40] 1 A4 AL 5 955 7askelok Bk 2t 249 3
S50l FVTE M SFAA mALes] ofFA HI, AU 7HI) 4B FREA B
Fozm o3z AU Mok T AL WA B ol WY ST U 1At
Ae ol =k

A2 VRS 18 22 A nFol Ll WYsHT Qon, Tzle weH BE o
STk VR 7149 B5ag Bl A T /s tiel ¥4
I VRS #EE 18 2Hx o] o Fad A aslozA A
BUS frmstelor & lolth sbde AU &

o) e e 913l ol gHolor @ ZlolA AUL AL ok
o, Sobse] QA A Ao AR obde uda] Al AUE Bske wes

2. VR 7l 7|1sdAd E=

N15AAY e S Feka PECak Aby2l 19773 A Serious Game ol A F-E T
NERAAL AQle] @42 AUHA Thd o]2 e WL gy 9l Aolo|gta A3t 4
ATHASA, 201). 7154 Fol4 e FaMetdel Jlde] ofum, 54 FH47 AYY A
0 847} 4% fr1FoR AFsY AeanE J|dshs BFog gxeld AYelth e
I FE28A AR F781A Gethe Aol U8 Al (entertainment game) T T

o
Ha, Ax23 sFEAT FASHA gete oA nSEE8 Z(edu-contents) = TEHTH

- 161 -



7153AIde] FEow AFUEZE A AVI= 20020 SAIE st A AlE#H A
Virtwal UF 1] Fro] AW BHE A ALF Americas Army' 7} 3 0]
olth A, 2008). 2002 HY AT71F “Woodrow International Center for Scholars's= ‘Serious
Game Initiative & W3} o]Zlo] ZISAAY AFUEY AlFolH, Z1SAALL] HARA
71 2% &=7lth Serious Game Initiative'= 2003 128 YAE DCOIA Serious Game Day’
olgtE AWy oMIEE NFHA 2004 3€oll= ASAA AHE AY AT AHH
(Game Developer Conference) 717F % A13] ‘Serious Game Summit’7} A|ZHETE 0] &9 ‘Game For
Change'$} ‘Game For Health 7AFUEIZE WS4 T 7154749 Mde FEsHA HAAT
AZA, 2011).

VR 7I%548AY9E VR 71&S o83t 7154 Yiserious game) okl =3 ZS oW dih
VR 7]&0] S5 &S 7P & SALR 7] fEo] ZeAAY Zokll HEste] 1
7 235 wWi7kd & Atk Kwon, Kim 3 Nam(2017)& AA A ARAZ md 7|qk 754
VR AYE T3l 7MEEE Al2"lS Fal AE e 7leS PRt o] 7ee @A Fro
ofEFog AdEA ASe sAe Eskley, doly 7vt AAZ H=oll Wi (mapping) T 2
I PR H#AH TR AEE R 7ISEAYLE IS 5 AT A 4018 olaE
52016 AGEE VR 715 8AYE WL ol 7HE FAAA gt £ Ak 3
XH XH‘/} FEe A 222 Agsta, H7] ARS SEsve e e =S Al

T A o) 2 Al 2=H) :r“é% Agratatk. VR 715 8AYS Tl AAl delAe A58k
°ﬂ %Ué.fi Z1golu, o SEHA ¥ Vs TH ARelM FES A5 T U=
T Atk VR 7S AAIY S A el obsolAl A-835] < A
Ao Hogt 2 ARE VRS S8 TesiAY, AR 54 24 24F AATOEA
o

A ol obse] Agrle FE B 9] 2 Fdd 282 5 US ZeE JYdEnh

o
O
-

El

[o5

mlo

3. VR 7|sdAlde usd 21t

715 R8AYLE AHATE AR ske H 384 Bt sl ZLeE HiEd
S THMichael & Chen, 2005). 7]15AAYLL = T4 HoNA ALEAL
gdol BtA FAA7E AL, WA ZHolE F3 AEE A8ty H43 £x8 8
%9 } S| ste] A7 &S S UThAEAR], 2017). Checa®t Bustillo(2020)2 863 9]
il 35 A% & oE o] Bastal gt
MH VRS T A2 1FH AH o] E LZEIo] B
20151 o] % o] FA g = z
A3 ddEe Aot VR 7%

mhj I
i ml
oﬁt
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wE 58 ZEIFS Aol AAHE Ao

= R 715AAY $& T8 AF7A wg B3O

BA, AR B ax 2 $g TR O AT rE FHOE Aol Aok AFP] g ®
AR 2 AAE T 5] Fo g AE el Zo] W 7HelM E-el| AHEEE VR 7]F
ATH ZEZ AL o8 HolollA VR 7]‘—/\471]010] WS SABE Yo

1

=

L J

El= T2 o|(Head Mounted Display: 015’]' HMD)ZA ‘Oculus Rift'7}
34 ofsl Al Fhzo] Asku F4ol B o
Y F Ak ¥l HIC Viver 8414 A52H8 39 vt AdddA o UL 715& A
F3t7] wEol asol ot o A3 H 3 U}.

A, AY AF AL Uniey 3D Z21H0] AZHIATE Td & ZZ WA Unreal
Engine & 247F ALE3HT QAEd, of TR FAol 48R 54 VR 715AAY 9
A QA4S Unity 3D0ET O AR O Z 7PEAS :
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WL ) AE RO0F 015 AMENSIIE SRS I8 JIEA JISAPIY 18 3 #ER0 ARlsiN Hg 24 Kol

VR 715 AAY 2 AHAL Bl $Adste] ALgAtelAl e7Ee ARE A0 AFe
W, AR 222 A4 FE 58 FAES AYshs Zlo] Basit ur gARlS
2o 22O, =70 AR A B{EH, ARAE Adsh] fd) Z2Oe] 52
gatar 2Adelm| A, A4 5o A A)e G or Hxsr] A Aoty & 9l
AR, 2017). Ule AFEF AR Aol d/lshs 45as dAAEZEIN, 59 =Y

2ol 55& vEW a3 uE ds 9A AAE ok, AFgAe a7 Ee
doof meh ARAE RES 84F WEL IS e 5 Qlojof Irh IHEE, U
S AFEEE oldfishe Ao RH ARt

UIE O3t 2o] AT = ok

AR, 78 AR IFS AT diF R AR HARlskE e T2 FARE
ZRIHE g7 A= w2t AE7F 2F, i AR O, 25 AR AFeE 1/}ﬂ1:}
T2 o] AellAe o] EXlHE a7t e AR OFS YT £r itk S A
A AFoldts WEA 2F AREAE obd F JlomE AR TF BAS dotete AL
HARlshs 23] AuE et T8 d47F 2 Aotk

=4, AR 878 EAYT AR 87 B4de AT, AEERAL dEaY
(persona) 5= LT F Atk o] T HERARE UE LHO ATl v A THoR
B2 AHARYYH JHE Ao o vk A7) AREAE AR FE goke of @At 2 AL
A TAe Z2ag tig dekbdola ARAR] BFE de T e A W

AR, Adoll A o] A2 FoE Fotditt AREAF 221 QbellA 71]%‘% T o &
T AU e 7]fﬂ‘5Ph P9 E AEIh ol wg - St o
sk A 2ol AR 9= Aolste 2o Easit

dd, ZREEQIS AT AHA dRA FeEHe 2R
o tEAQ WHOE Ho]¥ ZEEEFY(paper prototype) HHEC] Uk H
< T2 AF9 ololtolE HZEsE] s, tAl 27] GA 22719 vl 512‘4_6}74] éé?l
o HZole "AE Z2EE0]l 3] AHEHM, tiiEe dEFolx 248 HFasH Hx
Edp7loll S83 @Al Fr&sitt HAE ZREES T2 ERo|EE f8 583 whE
Xl foluf £ZEH IS ARdA TE F Utk

oA WA, AFEE S HZERI ol @AE AA weold M ddee 7L A
SAFe] AHE BolAd, e A AN, Z=IY JHEe] EEd i iEs

oA WA, A A gAY,

ojge] oM GAE AW Hof obs d¥BHSIIE FH WR 7S "37ﬂ°‘ 7HHL° sf A
42 & Atk g o] FHANA tEH 22 FESY 7S 3
A3 e Tk @ Z2IFAA AHEA] ZiE ERHoR SHAA € F 0‘37}?

o=
A
A

=

—

=}

:i

o

-EHE
3:

rulo
oy
ok
1ok

- 165 -



A

=] .
=

2t

=
[=)

Ral
[0
I’O
-

Z2aYe YA FAETR @) AHAE0l

(3) AMEAS] A AFF o g
w A7k ) AZEQ] YARIS ARgAFEC] thgo

e ASL of
2. VR 7|s8AL

AREAR QIEj#| o] 220 71wk
A Zl obEel 87E
A el w&e AR
= ARG o] ATE
Al ZHddaE
Tsikinas®} Xinogalos(2020)7F AIHEE AIY HAR] ZHYHAE 7Eo=
obs AARAEE TAL AT VR 7IS8AY AT =AY AE
st Wi 3 A WS, o 842 A 2 5

]

Mg $-A o]
71s3Ade wg-E
7IREe. 2 o5 A HA e} AN E

[}
=

1
fu

(3) 37 Hevaluation)

=

Gradual
increase of
Difficulty

Audia-visual
Feedback

Learning Continuous.
Ledrner Objectives Challenge
.@‘\ Educator
Pedagogy Learning Content &

Game Mechanics

inogalosQ]' Tsikinas(2019)=
F ETEAY F8A4% 834, AHE 804

7 ABEL

Aale] 2telol 4

Eof & Zp

A AHgA

;(] V3l Pg— oH U_]

A A

=2 =

<% 2>9} o] A A S ThTsikinas & Xinogalos, 2020). ©] 7ol A]
3tq,
(1) FHLA (pedagogy), (2)
AT

A Aol

Simple
Graphical
Interface

—@

Personalization

Participatory
Design

Self-learning

Evaluation

Game

=

5 Usability
il Tesing
(23 2) xIHEo) W REMRORIS st IISAAY Cixfel Zaflela

(Tsikinas & Xinogalos, 2020 | 21-&)

1) #T}ILA] (pedagogy)

N5AYe) FH BEE ofd FAY HEAYL FATT FA therd
(uny WHO2 A4S AEFE Aolth AAH B} o}5S 9T HFHU 7
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7] AAsiM e HEE Aoetks BN wEAe} SteAE FFHoR FoeiA she Ao
% 2.3 Tsikinas inogalos, 2018). HThLA 8] FAQ4E oA A (participatory  design),
wAl Sl St EEolnh o] BRlolM aleAl Shgal SyEEE w59 3848 WY
Zolghd, oA TARIL ol e wHo) 3848 T8 WS SxE G AT A4
olgtal & & Atk o] A VR ZIAAY FAA ARl HE3kE, AY AL Ao
A SuAl & AR7RERE ot HAHR] ARAE sl she B o] ZekEofoR dint

(Bargagna et al, 2014; Bernardini, Porayska-Pomsta, & Smith, 2014; Brown et al., 2011; Piper et al.,

=]
i

&
>

o

2006; Politis et al., 2017).

2) SEUE €AY WAFE

715 8AYY WE&o2A S WE B A w7t EeIth S5 e o] AdoE 2
of & F3x yFola, AY WIFLS ol2ldt 2% 5 D4 FHol SASk & Yrigith
1 84=2s AR, U (mmersion) 2 ZA, T3t T AREAF JIEH O] AE FekE Zl0]
dasitr 2y AR B H ol 27F BRSHH ARRARE Aol dEEH AlY gAE A
3} W (Lopez-Basterretxea et al. 2014) F2]7F AFTHSI A (Boleracki et al. 2015; Lanyi and Brown 2010)
BEE 271E & Atk A, 718 SKpersonalization) 241, A oy A& Ael7} Zl= T
A EAE Bsta MEAH EFAS Al whgstodol dTKTsikinas & Xinogalos, 2018,
2019). AA, ZA7] S<Fself-learning) &2 A, AHEAR st 5 MY 2GS F= AS |3
3 HHEA A3 E(Lord et al, 2018) 0% EFE AHA Fol ob5el AF EA] wl A
do = 3 AF o= Bt vHESt Aol FAst=R s Faof gy A, A&7 =4
(continuous challenge) &2 A, =& AREA7} BT AlYS 3= 7P 8 820 Hlucs &
Sherry, 200401t} ©o]& {3l AP ER/AEH do]=E MK O E(gradual increase of complexity
and difficulty) 28t AMEAE T8t ¢ URE AlFshs Zlo] Basith AFA el of
< A% 7ISAAY NES sl DT E47 NEstE AE G, AHA ol obse] 3
54 WY, ALH EHE 9% F3H dolx 24 5o asith

3) ¥ 7Hevaluation)

A AoQlE A% 7158AIYde] AAE o, 1 Alde] o=d WetoA AL 53
A 71detes A AFE dokmo A HARl ZAS Hrlshe Aotk 1 74 84
AR, A& H7Kusability testing) 241, 715 AN HEF wHE=e} a33S AHEAKEHE
WFAHEEE A4S E5 FAHoITHOken et al, 2011). AHEA H7IE S AlY 2AA
19 AVEAIE A 84 D A7t Eed iz NS AT & e Aotk =4, A

fu J
L

N
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(game learning analytics) .24 8F52Le] 7l 5A4AIY < &4 wIlY
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Abstract

Virtual Reality (VR) Serious Game Design Framework and
Behaviorism Factors for Real Life Adaptation Skills Training
for Children with Autism Spectrum Disorders(ASD)

Baek, Jongnam (Woosuk University)

A serious game applying virtual reality (VR) is expected to be used as a tool for independent life
training by inducing immersion and interest in children with Autism Spectrum Disorders(ASD). This study
is to examine a framework for the development of a Virtual Reality-Serious Game(VR-SG) for training
ASD children's real life adaptation skills through literature review, and to propose a behaviorist prototype
for synchronizing VR-SG. The results of the study are as follows. First, the VR-SG framework approaches
in three areas: pedagogy, learning content and game mechanism, and evaluation. Second, the behaviorist
strategy for synchronizing VR-SG for real life adaptation skills training for students with ASD is to: (1)
Clear application of reinforcement and punishment; (2) Induce continuity of participation in the game by
applying the reinforcement plan; (3) diversification of behavioral chains for repetitive practice; (4) difficulty
control using stimulation promotion; (5) diversification of reaction promotion according to personal
preference. This study presented basic contents for use in the development of independent life training
programs for children with ASD by studying the framework for developing functional virtual reality

games for children with ASD.

Keywords : Autism Spectrum Disorder(ASD), Real Life Adaptation Skills, Virtual Reality(VR), Serious
Game, Behaviorism
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