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Abstract

Background  As the increase in non-face-to-face culture leads to the activation of virtual reality, various
fields are utilizing it. It is believed that virtual reality can overcome the disadvantages of online co-design
in the design field and the inherent drawbacks of traditional role-playing. Therefore, the aim of this study
is to explore participants’ communication and the experience of a virtual reality co-design workshop by
utilizing role-playing.

Methods Theoretical research identified the types of role-playing, the presence of avatars, and
the interactions and communication between participants in virtual reality. The study also explored
narrative communication and verbal expression. A virtual reality co-design workshop using role-playing
was conducted, and protocol analysis was carried out to understand the characteristics of verbal and
non-verbal communication in group role-playing performances. The use of narrative elements in speech
content was also examined through protocol analysis. Post-workshop interviews were analyzed using
thematic analysis methodology to derive advantages and disadvantages of role-playing in virtual reality
co-design workshops.

Results The experimental results showed that there were differences in verbal and non-verbal
communication depending on the presence of avatars and the familiarity of the participants. The use of
narrative elements in the groups’ speech content also varied according to the stages of the workshop. In
the post-interviews, conducting co-design workshops in virtual spaces had several advantages, such as the
creation of spaces that felt real, the representation of actions by avatars, and the utilization of non-verbal
elements.

Conclusions  This study is significant in that it proposes types of avatar presence and participant
familiarity that can be applied according to the purpose of role-playing, and how to increse the
participant’s immersion in virtual reality through a co-design workshop using role-playing in immersive
virtual reality wearing HMD devices, which has limited related research.
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1.1. 939 g ¥ 5%
A AAHoE COVID-197} SH4tE HYA-S 53 @Yol S7ketal §lom, ol ZE Y F4] o]Fok
A& £87F 71 20 BAATHe]ES, 2022). o|#gh [t 7319 ghito 2 7HFaH(Virtual Reality),
A4 (Augmented Reality) 59 &-8-0] Z7I6t2L YeHF54, 2022). o] F 7HdA AL AFE ol Yo
A2 2440 Al AEE Ttttk (Lanier, 1989). ©l+= ottty EA419] 18 5& T3 35§
7F&5h(Nagy & Koles, 2014; Spence, 2008), o]2|3F A2 482 thE Ag4 el Hen|t o9 7MddadS
Eak 5 9l Aol F shtolthRiva et al,, 2004). 53] AT &2 A5 2-8-S Al FsH= HMD(Head
Mounted Display) 75t E4E 7H3dAL Foj2lE 717] PR ARSAPolA =2 EdE £ ol 7I7]E
E5] AT 5 9= uAQ FY ZAREZL weElMeta)Q] Zato]E 93 -E(Horizon Workrooms), A9 0]
A 2~"l(Spatial System)2] A#o]d(Spatial) 5ol St} o] EWEF A AHEA= AFE FHE TR0t
THEAY, ZAEQ 7|5 o] g35te] B AEY(Brainstorming)shs 52 AR A& 7HE oA
BEES AEE £ vk FOEOE 7MFEAY FY EHE ol 7HA o] gt 7] 7129 QEEjloA
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1.2. 0| He| al dh
2 A4 7MEEA IYARE Qs 25 Y &8l At &84 A (Exploratory Research)o|t}. ©]&
Aot AA, o224 1S Tl EEY L Il et 7] AT} oputete] o
grofrskth, o]g Fall 2EUY ] A ARYA | ANA EZH Yol FFE vA= HHEHE 2
ZESHYL EA, 7 E2EYS 243 oAl HIES JYPsty ZREZ 24 (Protocol
analysis)& Fa opdler Azt Fofzt Ad o) wpet EZH Y9 +3 EXT} ol 2o E H|lo]
ARYA oMol o]BA U= A @ Aka o g BAstqgch, B3 Yag ForE0 ALS eHRE
FA 4 (Theme analysis) HH AHgoto] ojate] £ YL &84 Il 4P FLHeR
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Table 1 Research questions
RQ 1. MM ACXRI0M E52|Y Al 0| R0{X|= HFLIAHOM Yat2 oSt}

~

RQ 1-1 7RSS AOXRINM S22 Al 2 3 A FoiRte] E2E3|Y 30 M2 210 Y
Q1T bjoiof R A0S OfHIEr ARIZ U AUE0) W2t Of A LIEILIE]? \
OD2EZ 24
RO 1o MM TCIXIOINN S22 Al 2t 938 EA0IA HOIXIe] LRE|S AHRUA M -
Q120 outer ARtz 2 AIYTON T2t OfEA LIEFHETR
RQ2. JH3A ACIRIINN S22 Y FEHS 2017
RQ2-1. 7R TOXQIONN S22 HTHYS OfHIE AT U MILTO) T2t OfEA LELEETR R 24
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Y2 %%%01 A EEZOAE A DA 9] o] g HojR AAEHE)sH= Y. Aol
A ALY A-3S Fdoly] 93 s 9 1 I G}Urolﬁ} ojnf, o= ‘A&7’ o & HH
AR OE I Y=o, nd). EEE Y 95 Ev 1S RofollA o] AHg-EH, Hohmann &
Weikart(1995)% ‘228 Y& ‘7}” AFolA 7H8E 9T 5 B ol gt shlth 5L vE
AREe] Wl olA Aoy 5 tiAlR o2 H ThE AR AZtolu “4& AASHA ot WlolH, ol=
EAISNE, v Afa g *P*&%:% 53 A& 753 @i Hohmann & Weikart, 1995). A3 o] A
E5Y YL AR Z2A|AG} B o et o] P07 ARG H & ofo|t]o] & sl Al Ash= Hlo
A5 A tH(Figure 1).
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Figure 1 Types of role-playing based on the design process
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Table 2 Advantages and disadvantages of role-playing in reality
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CIXIRl T2 M| A HEto]] 2 ALEE &~ US Simsarian(2003)
AN AS8 U2 ZIXH MNES MMSHH EASt D ATHRE  Simsarian(2003), Oulasvirta et al.(2003),
ofo|C|ofofl TSt H2 OlshE 58 5= US E7tY, A-E(2017)
HSUHO|M SHAl Burns et al.(1994), Gerber(2009),
. Simsarian(2003), Svanaes & Seland(2004)
ST Sestoizo|Lt AN IS 90| Hol ks Svanaes & Seland(2004),
- Simsarian(2003), Boess(2008)
ME 010|C|0f &5 g :
=2 oroIH0t B2 Davidoff et al.(2007), Gerber(2009)
= =5 lacucci et al.(2000), Svanaes & Seland(2004)
AKX O]} AFR A|LI2| QS w5t Bast 4 92 ) ,
HEXS S| DI ALS A2l S edist T Skattor(2005), Rosson & Carroll(2001)
i AlS7He Mo Hen, 2|AAT HR S Buchenau & Suri(2000), &7t¥, HHE(2017)

AR 2E al7E UE = AT Itg, g4gE(2017)

2. 2. FHSSM0AM ] EOX HSEE
MY A AFEAE ofHE R ThE o] A8 AFSH AR AES shAY FAIEHE AF(Embodied
actions) 2 & AfFUAo|dstaL, o]F Fofl A4 9 Ao} A 4PL 4 drkDalgarno & Lee, 2010).
ojmf 27] A4l o8 ANt obHlER= 33+ 7Moo §AFEol RS @t flste] Agshe
oto]& T 1S Htth(Suler, 1997). o|-§AELS oHlELS F3ll 7M1 oA S Foldat FAld
Mg ARE F85 4 rkBessiere et al., 2007; Martey & Galley, 2007). o] &&= A4 & A4S
Tejd F g glo] ofutel FoflA Zp4le] S RS 4= Ql7] glEe] S5 AelA =2 4 Sle
7ot Eets EolFal Egol HelsHA Hold & 91 2H(Jones, 2007), oFHFEF o] 82 22tlof A
o] o] ofolr]o] A4 W Ae 2ol 374l FFS v tH(Taoka et al., 2019).
7V AN A AR AA S Sk obbERs HI oA oAk ES ZRsto] ATieke] BE OAkLF
Agsta AdstE 98 dtti(Aburumman et al., 2022). 7M3dAgAE AAT} Zo] && EC
ARG L 22 F3 22 oY 10114 AT 5 ohekst opHbe FA Algohe] AR AbE A4S oblErE
AlolstAL thE AR ofHteE e Ao d Ao s At i3t (Aburumman et al.,
2022). A oo 41414 —E—HO]‘% H]°1°W 829 22 oprfere] Hdol A AFYA ol SA= il 7F
”51‘301] FEFE oA 9, 2023). &5 E5= T AAAR AL 7182 FAsHL opHlERR 3
ZZAY oS Frg = PE o2 AUAS el thBecker & Mark, 1998; Freeman et al., 2016).
O}H}E}t A71#de] po g A= BA o] wt AzAE 9 74%’-‘471]01*401 gt 5 glo] B
whet obHLERY] 93-S A -SHA AMgShe Aol BRstHAET ¢, 2017; @912, &419, 2022). ZEH-SA
a3 (Proteus effect)= ohitere] S4o] AHEARS] PEt o] Y& =rhal 5HTH(Yee & Bailenson,
2007). otHIELS Fof AHEAE AAE TE2A A4 4 glon ol thE AREAReLY] AT Ao
9FS FH(Yee & Bailenson, 2007), otdtete] ¥ HEi= EFtY] dataSo] gk vHcta
st tH(Kobayashi et al., 2021). AR AR 02 dzo] FdH ofufet= AHs]E AP%;%J garo s
Ly;q;qci ato] Arjure] A7 YRS ool (FAF 9], 2017) 7HFEA A T} g5
<= A ArRlE EFol AgeithEoe, #4149, 2022). ¥ ZEtolE HAFI} A¥ o2 «] %! 2E
OTH}E}E Fl=olu; oprter AAE AL HAof Asrh(Rol, &A1Y, 2022). ofHlEE A
ESE oA E/lttol wou, Al d=23 dHAE Y Aol o7 A M= O]QQEE
A Z7T E7to] AstE o] AU E] (Uncanny valley)” dA}o] o718 4= Atk AR ¢, 2017).
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2. 3. Z{FLIA[0|MIt LHZE|E
AFUAIALE & F2 & oY A0l AR, A7, ol 55 Fote I oItk (Harris, 2007).
ARUA AL NEFoq BEY A58 004 £ A& B4 AlS dgtH(Krieken & Sanders,

2021). WEBEE WA Q] AR A, B, o= 3 Fgol § FsA d&F& A (Braddock
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& Dillard, 2016), HAH1 oA FEH QL A4 o] Eof WHrkluck, 2003). 217+e] #
SRAHOF FF F(Joint attention)E 25t (Tomasello, 1995), AFHE-2
oA A2 FA AR Teke] ME ATE FITT FHY AET A E
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UePATHGraaf et al., 2016; Krieken & Sanders, 2021). £&5Pd, thokst XAA 1d, FALO] AJA] 59
Aol w0l 5] UlelEl B XA 37} adto] S ot & 4 Qirh

E2Y 4L FoA 98& PF3oh= AAAA BT AT AEE Foff ol S FoHA otHE
lolx mdo] FRsIHF %S, AAH, 2005). Eg B2 YA Fojzte] dojd xdI HF E= o2
oA e} e A2 ofufete] EAJof Y-S dethal & 4 9l
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£ AT Y FAL 20300 FolEo] A% olstol thapdt B4 4 2 A ofolr] ol wgel]
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Figure 2 Workshop activities and descriptions

SO AMgEE HEle] e FA HAE 2(Oculus Quest 2) % olgato] Adfo]lde] H&alke] AL
Aoyt Ado] AL AKoA &84T 4 9l 3D QLEAEES A FstL ofo|too] g stAY
o]t & FHT 4 Y& AHY HE, EEY T 043% %’f <=8 £ 71%5S AFsta
A F7He Adol oA Agdte AHZ(Stuff)e 3D LHAEE &83lo] &2 gdF} FASH
A 2519 cHFigure 3).
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Figure 3 Spatial space used in the workshop
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wfe $2do) Eahst AU Fol7k A ety gstol TFUE opiete] EA FFL Table
33} o] Agaict. B 4L WS vigoR Aol YYHL A7t opuket T3 A4 YA
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Table 3 Avatar types by groups
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SI2{AE OfHIEl/
HAO| YBAE J|toR s HYE IL—E—.(IF),
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= ES
He e 2E(V)
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B Ao A3 20234 4¥ 49~6Y, 102 128~14Y0f APstct. AR5 HAgolg o TS
dro} @ FHA FAE 25 283t F Avo]d o] AY FIto| A Aol Frolsaict,

o
& H3tsta Folxte] wst e AL 1 ARE

934 AP HAFL = ZREZ B4t g
Z5ole AdstA 718517] of# e B A, 34 felEe] xtE o dtk(iang & Yen, 2009).
ZIEF E4L oyt tAtol 9] tha AH|RL A 5L YoY 4 9k WO R gAels E4T
4 Q& 713]2 AlFFHCross, 2001; Gero & Mc Neil, 1998). TEEZ BA L t]z9] F5S A7t
/\ S L

A2 2 5 glom, daely F5o o S HHekT Aol B TET 9k e
A5-3cHGero & Mc Neil, 1998). Gero & Mc Neil(1998)2 Z2EF H4 o] tjzto|1] o] Tz}l ¥h4]of tish
QUAOIES Qi v 48510 ahsct.

2 7o TRES 24L 25 2714 S0 wetslr] 95 olFol At A, ol£H TEE 53
A e opfete] A7) the Ed 4337 AWES) et BRE 15U 29 A do] % vddo]
ARUAC AR dehbe A7 stetstach. B4, WeEn fele] URE TARY U3 AL
shopshelet, Felxho] Wt g AHOR LTI, ARk ST FHORE HAse] AtE
Fgatoc

i

(1) 215 8 ol glof % vlelo] AR Aol4 24

o274 u4ol 4 AT 22eYo] £ 02 ofd) Table 49} o] AFUACIH L2ES B4 A7
=&tk Foldsl /MR ohelel o) 1A FFo] EAHE ARYAI S sH=A(Dalgarno
& Lee, 2010)9] chal Slof} elo] v]2lo]2] ARUAM a1 3 BAshalr,

Table 4 Communication protocol analysis scheme
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HAHE 28T B - JY T A 2UE 12= MAXML 20| FHHR MAKME Fet S
SH A OO &y - S2EY SU0M HH IXIZ 0|So10] ZE H OL0|L0E 2
DZEEY &8 9 - SRS AFESHE FAIHC & E= AU2|2E HAISHAL Eoigt
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Table 5 Results of protocol analysis
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SE 1122 7P 2t o] AFyAeld Hite Ayt opdtel/ e AWE I5F(SFo] 28 5122 7H}
Ao, vdo] AfuA ol Hat A7} oputel/ 3 AUE IFSU)0| Bt 6222 7H Bt At
L 2ol vlsf oF 26 2t

el
1o
Gl
[l
2l
g
Sha
>

A}, Aol

He

v o]

Table 6 Results of protocol analysis ‘Overall Workshop’
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s Hr 3= 15 3R 44% 22 01= 28 24
_ p o 4B 41X BEIE 42 01X 28 34%
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Table 8 Results of protocol analysis ‘Ideation’
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UAlold e A7t opfel/ S IWE IFESHO] 12 1928 7P Aglen, H|do] AfyAel4d
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Table 9 Results of protocol analysis ‘Prototyping’
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Table 11 Narrative factor protocol analysis scheme
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Table 13 Results of protocol analysis ‘Overall Workshop’
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Table 14 Results of protocol analysis ‘Recollection & Reproduction of experience’
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Table 15 Results of protocol analysis ‘Ideation’
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Table 16 Results of protocol analysis ‘Prototyping’
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Table 18 Thematic analysis results
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