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Virtual Reality (VR) Serious Game Design Framework and
Behaviorism Factors for Real Life Adaptation Skills Training
for Children with Autism Spectrum Disorders(ASD)
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THEEAVRE A& 715 8A Ylserious gameyS AH G o obFolA ET FHE frTstd APAEFRS 9 ETEHN 1
o] 7ldEtt o] AFE VR 7|&e E4usd 53, VR 71&8 715A8AY S, VR 7158ALY 28d &3, VR 71547
o A AREAL QI o] YRRl F3 #H FES nFsien, AHA o obss 9 VR 7ITAAY YAl ZE A=A
2 PFFIH 245 v o] AdstGnh AA, A5 ol ol “*g%ﬁgﬂ% FAL A% VR 71FAAL L =Y
Az A, Fha R (pedagogy), T W4 2 AW wWFUE, Hrlol dis) AsATh 4, AW Foll ol HALHEIE FA
S A% VR 7I58AY 718 AT BT SaEA, ket He £He X8, FIAge] ez A FHoo A&A
= WEE AGS A% PeAdY sl AFE5NES L8 dolm 23, /Y HEel wE wkE F319 goksl 58 AU
t} o] e AHA Foll ol HALHLIE FAE 9% VR 71TAAY 7H S A3 71z A5 8E Aoz ygHEn

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.
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7P @A A(Virtual Reality: ©]3} VR) 7]& GREHOF Al FopollA FHA &&EHI Ut} VRO F= HEZ
(presence)@} T]E0] AJW|(entertainment)= FHAA AR Fste M2 2] v B3-S tlate] AREARY
FEAQ FAE FEFZ & Utk VR 71E2 Fofiql, =21 55 9% I AEXE Z2afos 8E1 ot
(Kim, 2015; Kwon, 2015). £3] 234 l(Autism Spectrum Disorder: ASD) o}&5-S 9|3t =4 7|8k AA A 724 1
“Ths/d, 8744, AdA7 0] USH UK Yang et al,, 2016).

A Aol obse “ARRA YathF F A Ao APy <AlgHFolal WHEAQl I PFror <l
(DSM-5) A ZeA 2] Z-go oS ZAerh AHAY Fol ols2 7PFEolE 84 EslilBaron-Cohen, 1987), ¥
Hrolsi thE Eo]3 5402 QIgh A moldAe AAQl ZAES EQITHQuinn & Rubin, 1984; Wing et al., 1977).
A el olsS AAY FREE & AAE B e AARE AT (AL, s7I7HE SHelA A
g goll obso] AN HHg FAZA JHUo] o HThBeyer & Gammeleoft, 2005; Jin & Lee, 2007). AF#H/Ad 7ol of
T2 F5T VIES AR AFolA dutsiATlE o] RSttt AHHA ol obsol 5% Vies durslet
b 20 A W Aol 3
g goll ofzo] AZBsS Fdst= aHAQI FF viAZE B 4 UTHYang et al, 2016): (1) %
AAY dSHA 2 FeolA 95, 8, FE4 22 A - AXMEH ZAE Bolv AHA Bl obselAl VRE
A £ VRS B3 desigto s aHg ol
sttt 3) AAl 219 7P fAsE 84S VRS FEl AlFEeEA o

J

3
5 ek @) QAo Azks grAee 2He Hels AWA AN ofEA % £ F

o

g
fo
ol
v

VR 7149 AR Ao obsolA Hgar] fadE VR Aol 2t R Qs mgsHos EA5w
(Chia, 2011), ©)F WHFOE AT ol o}l A§E & A W - % BFS wE Bast Atk o 99
VR 719 S4a&E B3 VR 7169 71549 A%, VR Z15AAYY B8 Gk VR 15AAY A AR
BARLS B3 A4 o) obBe] 4B

= =2
a9z 2 FF5F Aty e 24E Agtstaal s
I. VR 7I58AI4e 54 a7
1. VR 7|&9| ExusH gl
VRS AA7} ol x|ut AA|e} AL 84S AREANO R FHEI] AR} vhx] AAQ AAH =7A Fe=

71Eoltt. ook FARSHAIRE FAMSE 7lE2A S8 d(Ardficial Reality: 0]} AR)O] Itk AR A @Al 7|dkstar
Jeom I 9o 7 AEE AT eEN HEE AFske 7IEolth VR ARS AlY 5 AHHRJTUE FofollA

VR ZelQl 5 S 95 9 wSH AMu2rt Ak ARSI Fgado® grten ok M 3Es A
&3 ARSI A FHS B vE AR AIRE - I AlkS SESke Ol &%) HA Atk VR & 7|eS T3
%, 0% 2 B 759 35, 1hFEFoY $£F S5 2239 B okl 8 T I AF A5 &
HAH o2 AME-E I JTHKim, 2015; Kwon, 2015). AR VRYHE SdkstAl 853 A= AT dF AF-Lee et
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al, 2009; Lee et al, 201X SFuF% A& G377t RuwHgon, mutd 7] dd 2 kg3 a6 7|do]
1 2§ 7730l ZIHEIL = 1ol thBower et al, 2014). AFY Hofoll A= o|m] ARY wiE HIFo] ¥ EA U
Ehtal e, 2 o]f=, AR VRAH 7P F3te)] AREALE JhFol FA] &al AWMEET HEE, doldE
2ulE 7]7] 55 B3l olEdtiaA PAES FEY 4 Q17] WO thLim, 2015).

VR 7]&o] ARAE flske AR 4Ed 7IAle @& presence)th. AEO|FE A7 UE Fl(being
there)’ 2151 A A A Q] =Zl(sense of presence)s ZHe= AS 9| W] SHTHDraper et al., 1998; Wang et al., 2016). &7 VR
7 AR T AlEH ol V|Eo] anFoR HEu e B8d AFH 802 A, VRS A& wg Frl= LS
A e HE=A] agstedop & aQlojt}.

Ly el wiEAl A Juidtks 2 ke Al ofdEt BAH e A AZIHAHPark e al,
2016). &3} 7]wo] u5 oA aFHor 857 9Is)A 2
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<Figure 1> Expected pathway model for utilization of virtual simulation in special education(Baek, 2020)

® p< 05, *F p< 01, #% p< 001

o] A2RYPS T3 & uf, VRO S5FuS 8o dig IHH 7ol AHA JFgFS vHe A& 8902 A
H)9} s Ago|t) ol thE 217 BAE dEgle] A9} Ao aRIvtegE FE3] VRY EAS
AW § A2 vttt AR AT AP ATE HAIS Park er al(2016)9] A A9} IR|gTh Ajv] 22l
o WA Zexz g Qo] miES F e F23 Qh4oH, EFuS Bold A FRME o] e AL
o] gt o]En} o FH ¢l E(Edutainment) B A XM E B 4 9l%o] mSo] AuYa SAL Aoz
g & A e AVoE S5 FAHAY ARE o o] A3t

o
2t uksKgeneralization) A0 2 EUbH, J5 28-S I AAZ EFolsoA ] 9l

% BEo|th FRGeverd) AT YN S50l A4S AAH were] AxAle) MBY Yt B9t gol @
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w27], Fol7le 93]7], FE], AT Aol Ay T ok ARSA TVes ¥ 4 = VRe| JidE 3
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ZHl= Aol 3o Fad A adezA Av|et F5AES dstelor st AHFe Ede FESoF &

Aot 7Vde AAAAY &FS BasAY 4 U2 &5 918 ol&Holok & AolA] LS EHX%] st A=
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&0l F8t Y E(ark Aboo] 19773 A A ‘Serious Game’ol| A Frel At 715 8A D2 AL
= Aldelgta Aol 4 UtkLim, 2011). 743 sold-e el
o, 54 5443 A XHUl 247 A3 f7)1Fo s ATt FEEHE UEtE 250
Adoltt. 7IeAALLE 34 F24 Au|wt —Zr?fﬂx] =T HollA Ad-E Al Y(entertainment game)
S} et AoA] 1S-8F 8l Z(edu-contents) & FHE-F THCho, 2013).
715 A Al ?v‘—%‘?—}&ﬂ% 7%‘%‘4E17} ‘f‘é*é% 74]7lt 2002L4°ﬂ %Al%l g 3@ AlEdolAd Virwal US} W] S
Helo]thOui, 2008). 2002'd H]F&] AF7|H
=gt ojzlo] 71 AAY AFUEY AlFo]
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WIE / MY Fof ofF HAEHZI|E

Developer Conference) 7]7F 5 A|13] “Serious Game Summit’7} A]ZHEIT) o

150l ‘Game For Change’?} ‘Game For Health’

AFYEZF ©HEolx gkt 715 A8AY IES 28 HUATHLim, 2011).

VR 7]5AAIYE VR 7]&E o835y 7]e3 A Ylserious game) F-oFoll HETE 7212 9|3l VR 7|&Eo] SE9

dEHE 7P 2 5A2E 7] wEol 7e8AYd 2okl F=ste

2
al 2017 FAA AR 2d 7|9 7154 VR AlYe Sl 7HEE AlaHs

I w57 a3 w7k 4 vk Kwon et
5

3 Al e 7es PR

ol &L HFA FHO ofHgor HEY HSES A= XA, Holy 7wk M Z HIol Y B(mapping)FF
Az mdzte] BAA TR AL VR 7|5AALeZ 38 4 J9th Kim(2018)F Lee er al.(2016)S At

VR A15AAAE ARt ol A BN FHB wE A5

o R
A7 AFE S5 WS e F AEF ARD ABEols AlxE 7S AtEATE VR TeAAAYE

9EA] @v Vee M ARelM RS ds5d T
s

53 AR AP A7) AV J1Eolk, ok &
]

Y% T F Utk VR 715AAYS A ol okEAA A g
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2~(User Interface: ©]3} UI) E]X}?_]O] = 9 3}t

VR 7|54 A9E AHEAF AR dste] AREANAl FEHE BRE FAHCE AFFOEN, AREAF 22T Xl

] Bgsith Ul gAele AL

HH, AHEAE Adetr] flel T2 555 AlFstal AYelnA], A4 59 A= DS EJJWOE BHZ
317] 98 Algolgta & 4 QUThKim, 2017). UIE HFHEI S} AL&A} Alo 7 A}
o] woknt T2 ES g2t a3 UIE S8 WA AHEAE oldsla, A}%X}Ql 87 EE ‘Em‘»ﬂ u:}a} A}
|7 BREY 245 WEx HgsHA S F Qlojof gtk g E =R, Ul YA}
B A|Agict

UIE o3 2ol A8 4 ok

AR, FE AR 35S AFFT IR AgAE tARIGE s RO fARRE 223YS OFe A
o wet AE7F g, It ASA OF, 2F ARA 5o ® ydoh 28y o] dolae) o] SR o
7F = AR aEe A" i ok 58 AR aFelds viEA] 25 AREAPE ofbd F leER, AR
A g0 54S debshe A2 tARlske Z2ade] Qs FHgshe 23 47 2 Aotk

/), AHEAte] @FE BASTE ALEAY] QF BAdE A AT, AEZAL ¥ 2 K persona) 5
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AFAAZZNE 71 AFRFES Y3 AY Aol ZgAYFE <Figure 2>} 70| A A SFS THTsikinas & Xinogalos,
2020). ©] AAFto| A= Tsikinas and Xinogalos(2020)7} A|2F3E Al tyxQ] ZHJHIZE 71EF02 31, AEAd Aol o}
T ARG T FES A% VR 7I5AAYD E =Y d¥ae () HThalA(pedagogy), (2) S W& 2 A

7=, 3) H7Hevaluation) 59 842 FA3 2 4 Ut
Siﬂ;;q.!cl
@ A

o @ &
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<Figure 2> A framework for functional game design for people with intellectual disability and autism spectrum disability
(Copyright 2020 by Tsikinas & Xinogalos)

1) ¥tk x| (pedagogy)
AAADS FE BEE ofm 2A9 G&AIS 2AF FAl0) kAol o “EAX G PHOZ 4L
Sshe Aolth A Aol okEE AT ATA ASAALL ATH] NNAE BEE BSHe BAA
749} B5AE BEHOE FolsA S o] F L5 THTsikinas & Xinogalos, 2018, IS A 8 2E ol
2F YA (participatory  design), WAL, ShgAl, S itoltty. o] RuloX wgal, Skl ShEEEE 152 384
MR Aol e} UAAS olFF WK 3248 B WY BN BN A Hholza &
Ak o] HGolA VR 715 AHAY FoAAt tAlE AEetE, AY A FAHAA SFuAL 5 AE7HET ofY
AR A AFEAE FASA d= FHAo] EdrEojof SltKBargagna et al, 2014; Bernardini et al., 2014; Brown et
al., 2011; Piper et al., 2006; Politis et al., 2017).

£4>MIN+1=JM

2) e 2 A HAUE

7158AYY W&o g2 5 g B A w7l Folth S5 &2 o] AYer 23
AYD W7HES o3 H3 ds 24 Aol Sk &= It I 242 A, = U3Himmersion) O F
A, wd 1Y AgR} EEol S FTeks glo] Basith ey AeA AEHolssl Bty AgAbE
Aol d=EHo] AY XS A4S HLopez-Basterretxea et al. 2014) 2|7} Ababa & (Boleracki et al. 2015; Lanyi &
Brown 2010) dd< E71¥ & Atk =4, 78 3Kpersonalization) 24, A4 Ao} A2 Fo7t zte 3524 5
A= B3 JNEF EFAES Ao wrdstedol UK Tsikinas & Xinogalos, 2018, 2019). A&, =}7] gt
(self-learning) © ZA|, AFEALRE slolg A& o] A{E F= S Jv|gith Egh WHEZ A58 SLord et al, 2018)0.F

g 3% PFoli,
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