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Abstract

This study posits that the stagnation in the XR game market’s growth stems chiefly from the
absence of UX heuristics. Accordingly, we formalize thirteen UX heuristic principles that reflect
the distinctive properties of XR environments. We selected thirteen major scholarly articles
published since 2019 and conducted open coding, integrating the codes into higher order
categories. We then applied these categories to seven representative XR games to assess UX
elements by criterion. To enhance objectivity and efficiency in the evaluation process, we built a
retrieval augmented generation (RAG) based Al UX evaluation model trained on 1,515 case
instances. Given in-game images and contextual descriptions as input the model analyzes UX
elements against the thirteen principles and proposes improvements. Analyzing the model’s
effectiveness separately for a gamer group and an HCI researcher group, we found that the
thirteen heuristic principles served as a common evaluation framework, improving inter rater
agreement on terminology and categories. By addressing prior limitations of heuristic analysis
related to standardization and consistency, the proposed framework and model can enhance
the practical utility of UX evaluation for XR games.

Keyword

XR game content(XR A 2&lI=), UX evaluation(At22F A& TIh, AI(RIZA|S)

ok

1 o]

o

of
= XR AY ARY 8 FAlol iy 2915 UX FelABll Bx2 21 XR 89| SE4dS gigst 1374
FelAE RIS AARGIFCEL 2019 O YHE 2 Sl =& 13W2 HEs 2 3T § 49 d4=
2 ST, OIF thEAQI XR A 730 285101 UX 248 T=E=2 ITGICE 01F UX B7H 210] L0i
Aot 2EES =07| ff6H 1,51529] ARl ClOBE Shadt RAG 7[8F Al UX 87t 223 ARGIA, sHE
Z2E2 QY O|pjRIet ¥ 2SS YHSHH, UM &St 1371 §2 Ve UXHRl 245 EA6 i
YRIRA| AA[SI=S HAIAC, siY 2| 2akdE Aol 2F2 HA St g2 L0 4 2, 13
WOl RRIAE] 22 FUio| S8 o= AE5 24t 9] 0 I T ichA TR o] 7[0f2
O, Al 222 R2|AE! 2] OfY Y= U 28 70| 7I2ME ARSSICE 2 g4e 712 RalAE 240lM

=of, Yot s FEUE SIS ERAGICEMN, Aofsh Zefdnt 2HO| XR Y UX BVIQ| 28EE =

_|0|'

C
>

o 4 9l
23 2-2. XR UX Cizjel 9] 2 sjoj=alol
1. N2 2-3. XR Y UX
2-4. B2 714 clolef 24 2 4
141, 97 b
12, o7 Ley ormt
ozl =
ERCE 3R UX 82 =&
31, 23 4 U 4 By
2. O|22 ujA 3-2. XR UX Re2|AE] #2] EFat
o [ | o
33. 28 43
2-1. UX Re|AE

216



3-4. XR AY Al &4

4. XR Al UX 24 29 sl
4-1. 22 st HoH 4
42 Holy &5

1. M2

1-1, 4t viF
S5t (eXtended Reality, XR)2 Si4 a2kt O
A FEE HAReZ F6lo 29d 4328s

TSI 7K20ICE 22 XRS A, o2, D%,

S ot Mej ROpIA Sl 5202 Bgeln 9l

AT XR 7|t MBIAS| ZA:

27E 91F5kD AT 2) O3 XR

B2 3D J7 OIS, ALK, AN 23, el 2 3

2 orieot 22 CiEt ZElR 24 BRI

Tfeh 7120] 2D B9 Jlgh Uieks ChE 371, 2
24, QA APt 2RI

2, 2l

551 AY Y2 XR 71z9] & UX sitis M
Eots O 202 F50 Qbf 2228 XR Al
E0Mo| T2, 20233 #3f| XR AlY o2 & AY
FE20] 32.1%=2 7H 2 HIES e,

= e

20304712] R 32.9%0] 240! AH0| ZUE
Tl Z) ARI0] XR AIZOIN 2 HIZS 2[5t
OlRs Y EEZIt XRO| A 2401 Bt 4
528 52 IRy BIHOR T 4 Y L0

1) M. Zhang, L. Shu, X. Luo, M. Yuan, and X.
Zheng, “Virtual Reality Technology in Construction
Safety Training: Extended Technology Acceptance
Model’, Automation in Construction, 2022.

2) S. Vi, T. S. da Silva, and F. Maurer, ‘User
Experience Guidelines for Designing HMD
Extended Reality Applications’, Human—Computer
Interaction —INTERACT 2019, 2019. 09,
pp.319-341.

3) H. Lee, ‘A Unified Conceptual Model of Immersive
Experience in Extended Reality’, Computers in
Human Behavior Reports, 2025, Vol.18.

4) Grand View Research, "Extended Reality (XR)
Market Size, Share & Trends Analysis Report,
2024-20305 , Grand View Research, 2024.

217

4-3. Q525 718 UX B7t 22 Az}

44, 2 5 T}

[
e

7| GR0ICES) O[22 AkBRle| 2zl Z2Eol
CH, ClBt ABER 249t 2ZE)| G20 T2
I AlRC, Bl URIEIE AlLtzl99) 28 Clost
8 247} S7130n Huspl SgE xR 2H2
At TRSICHe) TR XR A 2eizol

SRRz Q=

Aelsi= o 7

[

N

A} a2 BREOR ZCH o Y2l 28
S gelAE W FAOR 2ME 7l Il
YHEOD HII(T) £of Mol B Has|
Of SULF). XR EOOIME FIAAE BT Hpol

AREAR QLY A Al 24| TS flo 8= A
Che) 2Lt 71Zo| RelAE B7F g¥e F= 2D

AREAL QEHOIAUNE S22 EAE(0] V| U2

o, XR 79| D3 SH9l 3D T2, BYY, @
A, REIRE ABHZI 22 2458 295 B
B2l RBICH SOl AZED Uk Ol ol
XR ARiol AKS2H B8 Wk SHe eIt At

5) H. Marin-Vega, G. Alor-Hernandez, M.
Bustos—Lopez, 1. Lopez—Martinez, and N. L.
Hernandez—Chaparro, ‘Extended Reality (XR)
Engines for Developing Gamified Apps and Serious
Games: A Scoping Review’, Future Internet, 2023,
Vol.15, No.12.

6) Y. Hu, Z. Li, and D. Wang, ‘Multimodal
Experience Integration for Enhanced Immersion in
Extended Reality’, Proceedings of the IEEE
International Symposium on Mixed and Augmented
Reality ISMAR), 2025, pp.112-121.

7) G. Gigerenzer and W. Gaissmaier, ‘Heuristic
Decision Making’, Annual Review of Psychology,
2011, Vol.62, No.1, pp.451-482.

8) Vi et al., Op. cit. 2019, p.330.



& AlL2|20] Tell= FY0| A=0, XR 2
2 A2 S5k Raks IS 2RICt10)

Ol2fst SIS BERtstuAL 22 HPSE XR &
of Esfel UX ZHE Z&AHe= ARtstn QUC
Pfeuffer et al 2 gazet+pinch @24 2HAIofA 2HAlS)H

[=]
= ZE2EY E0|Y 27t AEHRI AAR 22| 2

[ T [

HE EASIH 7|20 2D 7|8t S2|AEI| SHAHZE A
Z5tHCE) Ciccarelli et al 2 APE MR &3 A&

H AR SIS Sofl AFRAL 43AkE, 2HZ, 452
Ml 78] 2 FAOM 157He] A H2IZ =Z51%
on, 0| Yz2I50| sk &2 AtBAL MEEEE A
oz SHAIZICID AIESICEH12) Hari Chandana
et a2 =&, QR| Hof, MOkl ZE2 AFEAL F
& 2AE FIHo=Z =S £ QU= HEZ Aot
SIR13), Tsou2t Mejias Tk ARBAPE 205k
Chrte SFHOIM BEokE DRIVt BZ6ic= &

2 2ol A 24, 29, 85 2 HOEE &
o2 MY TeYsS AP[BINCL'Y o2t 20|

9) A. Hily, L. Dupont, G. Arbelaez—Garces, M.
Camargo, and J. Dinet, ‘Evaluation and Validation
Process of Extended Reality Applications Developed
in an Industrial Context: A Systematic Review’, SN
Computer Science, 2023, Vol.4, No.5.

10) L. L. Chamusca, Y. Cai, P. M. Silva, C. V.
Ferreira, T. B. Murari, A. L. Apolinario Jr., and L
Winkler, ‘Evaluating Design Guidelines for Intuitive,
Therefore Sustainable, Virtual Reality Authoring
Tools’, Sustainability, 2024, Vol.16, No.5, p.1744.

11) K. Pfeuffer, H. Gellersen, and M.
Gonzalez—Franco, ‘Design Principles and Challenges
for Gaze + Pinch Interaction in XR’, IEEE
Computer Graphics and Applications, 2024, Vol.44,
No.3, pp.74-81.

12) M. Ciccarelli, A. Brunzini, A. Papetti, and M.
Germani, ‘Interface and Interaction Design
Principles for Mixed Reality Applications: The Case
of Operator Training in Wire Harness Activities’,
Procedia Computer Science, 2022. 08, Vol.204,
pp.540-547.

13) B. Hari Chandana, N. Shaik, and P.
Chitralingappa, ‘Exploring the Frontiers of User
Experience Design: VR, AR, and the Future of
Interaction’, Proceedings of the 2023 International
Conference on Computer Science and Emerging
Technologies (CSET), 2023, pp.1-6.

14) M. H. Tsou and C. Mejia, ‘Beyond Mapping:
Extend the Role of Cartographers to User Interface
Designers in the Metaverse Using Virtual Reality,

218

XR Ee| SO CiYfet AlG2t 38 245 U
¥ 4 9l UX AEO| Ji LRKo| TES| A
£ 9Uct,

212 Jlse| NTE QIBAS(A)S BES0] 2
Hixo} A5 o] U= UEY Wt 2L AR
o2 IS MY U UHOISSH= B YAO| RS

m

2 QAEETS) SR XR Y SH0 ESiE RelAE
1F 20| UX Bt ABS SE Al 78] ot A
£ GE 7= SARA| O[St 270l wEA
ChEslzl= XR AIZOIM 7|29 UX 87t XS
2= 24 Alold 2 8990 REele=, BESlE
XR UX H2 8 2 H8d U= BVt Yoo] Bt
AIHOIC}. Tt 2 G5 XR 2801 Sotel Fela
Elo] AL XR AHIY Al
WS, XR eHEE
AXe= E=Estat
2SY XR Y UX F2IAE Bt
Ol 24 XR A A0 HESI0Y FIIRIe=M XR
AY UXO| 224 7l Yol Chet AlAES AlAlSH
2} ol

CEIINAN T

o
e =1
AR =E510, 0IF A4l AR 242 eI8Als
712t BV 22 V= #Ysty| floh TS Ml EA=

L0} LA5I9EL 2R, 20194 O Scopusdl] S
HE 22 5% =22 (O 2F 972 45
Of XR BH20| S4Mi2 s 22 FRlAE S
SEolGiT, SR, MEE XR 2 2H=0| s

HRIS H8st1, 2t ARIE2 UX STHOIM UEHt 2
/Y 245 SMIH DRAe=2 oM =50 §

2|AEl 2211} AR CO|E{E2 7|gtRZ2  Retrieval
Augmented Generation(RAG) 7+20| 2132l UX
L 2SS AR50 XR AIY UX Tote| 2t

gt 22'ds Astuat SRt

Augmented Reality, and Mixed Reality’,
Cartography and Geographic Information Science,
2024. 09, Vol.51, No.5, pp.659-673.

15) O. Nakov, M. Lazarova, and N. Hinov,
‘Advanced Technologies and Applications in
Computer Science and Engineering’, Electronics,
2025, Vol.14, No.4, p.753.



2, O2%

2-1, UX Ee2j2E
Sa|AEI2 25t

2 HYA

prad

SHAOIM AlBRl2H AlAE
£8302 01| 9f3t 2p

0>

FSAIRS CkaglalT

=2 O
O A1 YZOICk16) Ofet FRIAE| HIHS A
Ho2 JKEt el LjojM EnfQl SHZMS 275
o 215t ZBL} ABIE A LOME Al

AAAHS
=2o=

2001 ojX 2tsstA| Stk

S2|AEl W= ARAO| QRIS V|HIOZ AlRA}
OlE{I|O|AC| 2AIE =1 8}_}145 Zlcks & 9)
Ch= &0 QUCHT8) Ol= Nielsenit l\/lollch01| OJalf
22 AoHE O, CIR[E QIEMO|A9| AREH EIY
TOfM BRI IS4 2 YHEHES=R Zfﬂl =hey
CL19 Nielsen2 O ARf5I0 '7HA[A AIAR 4
Ef(Visibility)', "AMARI] YZ|(Match)', 'ALZAL A|
ot RHControl &  Freedom)',  '¥zkd
(Consistency)!, '@%F Ol&k(Error Prevention)' &
1072|2] Y2IE AA[6IF2H, O Solf J2Hu
g4t OIE1111|0|’\(GUI)°| AEM BHIE 28z

e 4= QU 7IEkE OfAsiRICt20

Z

o > Ofw

Nielsen F2|AE] 2|2 OfF CIY5H Ofx|QL a2t
OF Sw(0f, ZtZe| M=o AHEst M22 FeAE]
W A8 AR O S22 AL WHE BN
C}. Sutcliffe & Kaure 7HSIA &HA0| S8 3D
QIEH[O|A HIIE fol| AlOFZ, S ThAo| et
M Z7t B 219 5 2 1271] S0l F2IAEIR
Aotst Wy HRIE  SlfsiRiCt2Y)  Federoffet

16) J. Nielsen, ‘Enhancing the Explanatory Power of
Usability Heuristics’, Proceedings of the SIGCHI
Conference on Human Factors in Computing
Systems, 1994. 04, pp.152-158.

17) A. Tversky and D. Kahneman, ‘Judgment under
Uncertainty: Heuristics and Biases’, Science, 1974,
Vol.185, No.4157, pp.1124-1131.

18) Nielsen, Op. cit. 1994, pp.152-158.

19) J. Nielsen and R. Molich, ‘Heuristic Evaluation of
User Interfaces’, Proceedings of the SIGCHI
Conference on Human Factors in Computing
Systems, 1990. 03, pp.249-256.

20) Nielsen, Op. cit. 1994, pp.152-158.

21) A. G. Sutcliffe and K. Kaur, ‘Evaluating the
Usability of Virtual Reality User Interfaces’,
Behaviour & Information Technology, 2000, Vol.19,
No.6, pp.415-426.

219

Desurvire & Wiberge H2o| &
oM =YL, 71804, S5 JM1t 2
a4 20

S2fojojdz|e] &

2 Al 2Re
AZ5k= "PLAY" REIAES JHUSIA
Ct22)23) Aottiwerch & Kokaew= Shneiderman?
8714 E2E FE|AEE AR uF OfF2|AH0IE EH
L B0l #8510 SEQ| sks Bulet UEEE
RO|0lstA|  7HMotACE24)  Sugisaki®t  Bleiker=
Nielsen2| A2 F2|AEN} A0S 0|22 ZE5IH
BIAE 7[Hlo| CHotdd AFBR} QIEHOIA(CUN| Sat
S FRAEIS JiLSIOn] M2} ERE H2S £
off AA L BIIE QIoh 2AHA0|D AAER! 2
2 AAGI%CE25) &5 Putjorn et al. 2
2lst VR w5 Al AA LTI HoA Nielsen2|
3E_|AE|2 2—1%6"0:1 }\l.gAC;I C]_I él-ﬁ §jl_|§ _Lr_ol_Tl_

OIZ 4| AKBAt TWVIE Sdll ZSotoiCh2e) 220
= Pashangpour & Nejat7t Nielsen2| F2|AELZ 7|
oz 2|53 2z 25a LM 7[8H QIEmojAL)
H2E E48 gt M2 1171219 ojel St
TEAES Jislof oz SHAoIMe| Qi7tt 25 7t
o| daag MA U Bt 7|2E AlK[sINict27)

Z|zlo
5=

5k AlSs

22) M. A. Federoff, "Heuristics and Usability
Guidelines for the Creation and Evaluation of Fun
in Video Games; , Indiana University AAFF==,
2002.

23) H. Desurvire and C. Wiberg, ‘Game Usability
Heuristics (PLAY) for Evaluating and Designing
Better Games: The Next Iteration’, International

Conference on Online Communities and Social
Computing, 2009. 07, pp.557-566.

24) P. Aottiwerch and S. Kokaew, ‘Development of an
Augmented Reality Application for English Learning
Based on HCI Design Principles’, International
Journal of Emerging Technologies in Learning
(iJET), 2017, Vol.12, No.10, pp.4-11.

25) K. Sugisaki and A. Bleiker, ‘Usability Guidelines
and Evaluation Criteria for Conversational User
Interfaces: A Heuristic and Linguistic Approach’,
Mensch und Computer 2020, 2020, pp.667-671.

26) P. Putjorn, N. Panyawut, W. Srihiran, S.
Chanchalor, and I. Chaiyasuk, ‘Usability Heuristics
Evaluation of a VR Science Laboratory Simulator
Using Nielsen’s Heuristics’, Procedia Computer
Science, 2024, Vol.227, pp.130-139.

27) M. Pashangpour and G. Nejat, Future of
Intelligent Healthcare: A Systematic Analysis and
Discussion on the Integration and Impact of
Robots Using Large Language Models for
Healthcare’, Robotics, 2024, Vol.13, No.8, p.112.



Ol ABAr B Ses fleh 24 21 2 Eot

=
EF2M [e|ARO| Cel &Rl A7} O[S0
RUCL Altie| Halel VlEo| O Mot fel g
HE Ot Aol AP 2FYEIUCE o) et 1
AN =2 R2AEIS HESLE OIS AfstAst
1 2olo] 2t SRl 2|MolE MER JelAEE
WSk St 2| 0RO QIT). Zre=
FRIAEl2 W21 Yekot UX BIIE Aldehs =2t
0l 474 REH0| 2 =7=M CRIRI 2 7H
1Ry AeollM SIS 281 ALt

il

2-2. XR UX CRIQI |z U 7jo|=2jol

XRE 7MMEA(Virtual Reality, VR), ZUdA
(Augmented Reality, AR), =&5i&(Mixed Reality,
MRS EZSt= 7HE=, AR S2|1& 32t
CRY 37+ 7o =Y e3R8 Z™S Aldsk=
71&0|Ct28) XR SHEE 3P 37+ QAL HAIRE
22kg, HE|2Y mEd 5 S0l
A Z2gg 27, 0|2 ¢l 712 2D GUI 49
UX AA E2 WAle=ze 253| thash| ofgtt 7|
2O UX ARl 22 CiEE 2D GUI B0 &=

=T
e o] 7186101 XR 1172| 3D 37t ¢

0
i

=g

ool
A, HE|2Y M2 SEZH(presence)tt A2 Ex
3t AES EF0| PSR Rt 22
Pfeuffer et al 2 ‘Gaze + Pinch 2 2242 &35t
ASIS S5f| AlMDF & AAR 70| 2, E0]Y 2[H
3l |t HAx HE 50| Ty M7 fzlolS A

H
=

CEFIOLE UBKSIEl Tt ZHE HAlSH
S3I%CE31) Hari Chandana et al2 292,
2af, LA oY S8 dFHeZ 2 TR

He AP31em 32) Tsou & Mejias CIS AKEAt &

28) P. A. Rauschnabel, R. Felix, C. Hinsch, H.
Shahab, and F. Alt, “What is XR? Towards a
Framework for Augmented and Virtual Reality’,
Computers in Human Behavior, 2022, Vol.133

29) Hily et al., Op. cit. 2023, p.637.

30) Ciccarelli et al., Op. cit. 2022, pp.540-547.
31D ibid.

32) Chandana et al., Op. cit. 2023, pp.1-6.

220

ZoM HE Jtsth BE UX IR0 fAE A

A5(01, A 2%, 24, ¥S 21 SO| 53 249

2242 YA O3 XR B Aol 2g
Jhs a0l BESKE UX A 243 U Tt

7|& DRHA0| Algiet £OIcEt,

2-3. XR Al uX
AY AP XR AN A2 F 32%E 2[4
FE2 M0l HISS 201 ot ==Y XR Al
Mo MEH 2023E 71& XR 2= F AHY
ZO0Pt 71y 2 HIZS 2fAlolH, S8 32.9%2| 2|
£ MYE BY Ae= YLD Tt E5], Game
Developer Conference(GDQ)2| ZAF Z1} 24| A/
JHe2E = oF 359,71 XR 2&EI= Jjigo) o5k Q)
on, XR 2 AR 7{o| Md S2ME A|&Ao=
Skt QUCt34)

o3 ok

g

Eeizo| Y 24F Tl
BICk J2iLt A Al BRIOIME 2t
O[20{|x] 941 Uk GDC Y IGDAS] A ZAfof
T29 o] ASLIRE0| UX Tio 2248 9
B0 QAR BAHOR WIS 4P| ORI 2R
figel € JRIZ 2OEICt9%0 3, Hig
U ARle] Aloolct XR o] EREEr A2
A2 EAES} =20l JMo| 0|27k ARk
20| H2 Bk S5 VR 4E B

Qole
QoI

sz
UX #27ks QRM-ERE 4=&(HA), 2
Afsh 2 AY CRiQl Zofe] EEARl OS2
Of ofZ|T, S 2 AFRLL0M= Offet Mz <
g2 EE= AZste 20| ALK OfFtt o=
Qo Z2ME CH|o] QIFLL LT JHEAS| 22l
oIl AZIh= FR7F HIHGIE37) Of2fet Aof =
OF Qloh, & ARHLSE AR B/I2Ch= JHEAL

33) Tsou, Mejia, Op. cit. 2024, pp.659-673.

34) Game Developers Conference, 2024 State of the
Game Industry Reporty , Game Developers
Conference, 2024.

35) ibid.

36) International Game Developers Association and
Western University, TTGSA-DSS-2023 Summary
Reporty , International Game Developers
Association, 2024.



HH22

(B T |

Zp
oy

O 2Ot SAl = AKEAL 2F0i| 7|ghsiof
QI ARE TH2|0ff O|ZSh= FEE E2O0lnUCE
2 Ol= XR AlY ALYl g&ut 41 o] ofFekS
Oz A=Sto= 0[0fZICt38) WA XR S0
2olE UX R2|AE! BYt 7122 7igsi 01 A
AY ARMO| HESHO AAH2=2 UX S 22Y
U 2FHR =7t BRIC, 2 A=

19)

oks10] XR Al AlgAL
o sk} BT

3 BIE

2=,

2-4. ASBAls 719 tjole] 2 L 2A|

= S XRAIY UX Ral2E Bt ds =28
sfotil RS =017| flatl ASALS(A) 71E Hlo]
Bl 2MS AHESIUCE 22 T 20IM A 2
8¢t Hole 24 & APE =2 Mgl 2EdE
20 F=20 ULt O2qst 5 £0M ARt #lH[0]
9| Zgl2 ClOole EAuh 24 Hilo] Z2X M=2

2 HAZ AAlstn QIC
0|2} 245104, Akundi et al.= Industry 5.0 2k
HI

=z 25 196Ws tidez EY 2A(LDA)L
= BMES SRR, 0] 2RYoM ISAls, B
Ol&], loT7t Industry 5.0 22| 3 7|9=S &
QISIRCL Misra et al.2 sAE S2Y0IM loT HIA
2 P2 HARF AE2|Y COEE AL Ojti2d
(M) 2= 2Mai0] 38 g0 oAEY S5
SFIAPlE S8 ZHLYIE ARfSIUCE. Eot Ol

—

2 9= 3Y HOHE tiye= Hoid 7(8e] A
2| & Y= sigs Sl OB Fateet 4lzly
2 =0l Io|Z2RIS JHLSIRICE39)

Huang et al2 A0l 2|(NLP) ZO00ilA
ChatGPT-3.5 2EE 8510 1,191719] H2| 21
ME FRSlstl SAMGIRICE S Zut Al 22E &
AR HMEAQI NLP WRHEC =2 e E B

o5t

o0, Al REE 28t ZEIE AR|LOFe| Tk

&t

37) Game Developers Conference, Op. cit. 2024
38) ibid.

39) N. N. Misra, Y. Dixit, A. Al-Mallahi, M. S.
Bhullar, R. Upadhyay, and A. Martynenko, ToT,
Big Data, and Artificial Intelligence in Agriculture
and Food Industry’, IEEE Internet of Things
Journal, 2020, Vol.9, No.9, pp.6305-6324.

221

o

o

AE5IUCHA0 Morgan2 22 HlO[E 240
ChatGPT 223 8% & £21¢ B0} F42} Hjw
5104, CIOJE 2A0fM ChatGPT ZH80| 24 AlZte
D HESEM FAHE YES| Afeicte 5 2880
S 2F SZEAS RGIACA oY Al 7|
gio| CiolE 240| Cifet 2oliM =2 4lzigit

EEAMS H0IRT USS SRISIRICE
3. XR UX 92l &2
3-1. 23 M U MA ey

XR UX FRIAE| Qaie £25p| oY 23
£ £ SIYCE HME Scopus CIO[EHOIAS &
SI¥oH, M FI9EE= UX, heuristic, design,
principle, XR, VR, AR, MR, guideline, framework
9| Zpe2 SINCE

i
5t

O 4

Since 2019
(n=14,735)

l

Records screened
(n=14,735)

|

Full-text articles
eligibility (n=52)

l

Paper included in the analysis
(n=13)

Records excluded base on title
and abstract searching
(n=14,683)

articles were excluded based on
three specific criteria(n=39)

i for

[ 1] 27 chy 28 M 3t

HAOT SB2 HIEkIA 2 Hels 20194
192} 20254 227HI0| B =202 AEEHS
Of, 27| 2 23 £ 14,735H0] 2SI 1342
o2 Mol ¢t =2 M=t 222 Szoz

o)l 2 K1) / ARl0yFAS= FEIACt.
7Rt 82 HO 20F YAL = St 19, HA =0F
MAREY S 20192 OOt 12F gt 2,

321 & 22! Ofyo| Zo= T 52HO| =20

40) J. Huang, D. M. Yang, R. Rong, et al., ‘A
Critical Assessment of Using ChatGPT for
Extracting Structured Data from Clinical Notes,
NPJ Digital Medicine, 2024, Vol.7, p.106.

41) D. L. Morgan, ‘Exploring the Use of Artificial
Intelligence for Qualitative Data Analysis: The Case
of ChatGPT’, International Journal of Qualitative
Methods, 2023, Vol.22.



$ER0Z Yoon| 2xjoll S BRSO CiSH

22 37| B 7122 71 MEES 2SI,

1) @=het UX X BE dgotl UR| o2 3%
2) Bes) WadE oigels 32
3) CiHIO|A T MAHO|EE SEZ O 4%
221 gt 21}, 160l ME =1 ol HWIRIE
o AZE 1l §e| EPS% HA 2ZXHO2 XR UX ¥
3| £20| B8 13Wo| Y =22 HYSACE O
= 02 (& 1] ?E*Ek
[E 1] XR UX && 28
Reference |Major category Subcategory
Ease of Use / Effort
Expectancy
Immersion
Presence
Chuah Wearable |Media Richness
(2019) | XR-technology | System Quality
Aesthetic Experience
Task Technology Fit
Facilitating Conditions
Experiential Quality
Interaction (affordance,
signifiers, feedback)
Environment and
spatial components
Hillmann Sensory input
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B. et al.
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Key Principles
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for VR and
AR

Immersion and Presence

Spatial  Awareness  and
Navigation

Iteration and Manipulation

Comfort and Ergonomics

Realism and Virtual
Objects

Bedard et
al. (2024)

Audio-visual
representation
supports the
game

Audio
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Help

Feedback

Menu

Learnability
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Quick Start
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Lima et al.
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User
Experience
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Pfeuffer et
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Gaze / Pinch /
gestures

Division of Labor

Minimalistic Timing
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F Jiboku et
al. (2024)

User
Experience
and Interaction
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Environment
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Onboarding

Interaction

User Interface

Shi, J.
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interactive
design basied
on AR Book
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Yamin
Y.M. et al.
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Interaction

Social Presence and User
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Spatial  Interaction  and

Real-Time Feedback

Context-Awareness &
Adaptability

User-Centered Design and
Cognitive Load Reduction

Tsou &
Mejia
(2024)

User centered
design

Defining  Diverse  User
Groups

[terative and

Testing

Design

Prioritizing User Needs
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