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Background

User experience (UX) refers to a person’s perceptions and responses to a
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product, system, or service (International Organization for IR T VT | subveriabis
Standardization [ISO], 2019) e
e Influenced by 3 main factors user, system and context. »
e Manifest in user responses: emotional, cognitive, physiological/physical
and behavioral. @ °
e Dynamic, situated and temporally distributed (Roto et al., 2011): e e
anticipated UX, momentary UX, episodic UX and cumulative UX. LRI A M T
. lf Production = “ e Reception = \‘ :\Expectation’} " Need ,} :\ States ,J
e UX quality aspects and UX consequences: | mendedproous ] spprencprosucs | Tweocon” Cvegoet Yoo oo
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o A UX quality aspect reflects users' subjective perception of a specific, IR
We”-defined prOdUCt CharaCter (SChrepp et aI" 2023)’ :_l;)(_q;a_lit_y;s_p;:t:-:;Jr;g_m;ti_c_an_d_: :_L_JX_c;n_s;q:l;n;es=u:S.e_r:e;p;n_se_s_:
: : : and changes in user states :

o A UX consequence refers to changes in user states, whether
emotional, cognitive, physiological/physical or behavioral, following
the encounter with the system.
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Our UX graphical representation, inspired by Hassenzahl (2018),
Roto et al. (2011) and Schrepp et al. (2023)

Problematic and research objectives

What's new with our approach to understand UX with VR and AR

XR unique technological features (contextuality, spatiality, compared to existing contributions?

Existing UX research in XR focus on:

e isolated UX quality aspects or consequences,

multisensoriality, environmental occlusion, new interaction and
locomotion paradigm, wearability/portability, intertwining) reshape UX
quality aspects and consequences.

e isolated mediated reality and system (VR or AR, not both and mostly

head-mounted display),
e similar context (entertainment or edutainment).

Research question: how do virtual reality (VR) and augmented
reality (AR) systems unique features reconfigure UX?
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User-reception focus
User-reception focus

Holistic user reception
integration

Cross-system framework

How it differs
Prioritizes user reception over system/contextual variables.

Combines UX quality aspects and UX consequences in a unified
framework.

Integrates VR/AR mediated realities and various systems within

diversity

Activity and context

Interdisciplinary foundation

a single theoretical framework.

Accounts for varied activities and contexts in VR/AR use.

Integrates insights from multiple scientific fields and related
theories.

1.the development of a modular questionnaire combined with a

screener to select the relevant dimensions to be administered
based on various variables (type of mediated reality, system used,
activities performed, or purpose of using an XR system).

2.the development of a holistic model that integrates UX quality

aspects, UX consequences, and the variables mentioned above.

Following Kitchenham'’s (2007) systematic review guidelines.

What are the existing models and frameworks of UX in XR?
Which UX consequences result from interactions with XR systems and their mediated
virtual environments, and what UX quality aspects influence them?
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' Form Criteria:
. * Language: English or French
* Publication type: journal articles

.ot Frer P " : . i . Y ' only
Initial Phase Concurrent Activities Validation Phase Final Outputs Scopus 640 records extracted. m i
Gap 1: "Lack of halistic > - / :
understandi(ng of UX in VR/AR w‘ exi;'?;:g‘ﬂen“gzels ’ " . Content Criteria:
systems (quality aspects ' . I .
| 72 consequancee): ‘ . | for VR/AR? oyl 10 duplicates removed = 630 records. i Identificationiof UX
o — - o | .
Gap 2: "Lack of adapted UX | | Systematic What are the UX A Data Collection: ,, . consequences or quality aspects !
eva'l_luation to;}ls dueto & Literature quality aspects a_,nd Face Validity Questionnaire ) * Presentation, evaluation, '
L theoretical gaps. [ Review \L consequeqc_es., Evaluation “;&ﬂ:::::ln 245 papEI'S rEjECtEd 9 385 pﬂ DEI'S I'EtainEd. ; validation or app“cation ofaUX !
' ' model or framework :
et . ., |
ﬁl <> h) . r _ : ) '« Empirical, review or theoretical |
= 4 V‘I"d . 45 papers rejected = 340 papers retained. . papers '
= onsolida
g ; : UX Quality “ '+ Studying VR, AR, XR or |
Traditional Literature Review Cofézce;:t:n&es S N - : Metaverse (Rauschnabel et al., '
' . I 2024
| . 5 papers added - 345 papers total )
Ll |
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2 eQo | ; ) Discussion on
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as%e:t:':syf'r.::)m CEnyDisgamil @ = pommendatioy « UX models applied to VR or AR. Domain of activity (e.g., education, healthcare).
user narratives DH?,pu?ﬁZEc; Midif‘ * Type of mediated reality (VR, AR, or XR if not Underlying theory (if applicable).
I Il identifiable). XR-specific features (e.g., spatiality, contextuality, multisensoriality) = 18 identified.

@ Biue = Literature Review
£ Green = Empirical/Experimentation

System used in the study.
* Activity performed with the system or its intended use.

UX quality aspects (e.qg., learnability, aesthetic, interaction realism) - 202 identified.
UX consequences (e.g., presence, flow, cybersickness) = 243 identified.

€. Orange = Validation
@) Red = Final Qutputs

Study Overview
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e Sociodemographics
» Digital device usage habits
* Prior VR/AR experience

Experiments
2 conditions: VR and AR;

3 experiences per condition
(10 min each)

v

Task: Adjectives & Remarks

ST

Bl

2) Longbow (The Lab, Valve): tower
defense archery game (entertainment,
minimal locomotion).

3) Firework build
simplified firewo

(edutainment, walk/teleportation).

e

1st iteration =4

and Cheiran et al. (2025).

This table presents the preliminary result from the first iteration of VR experimentations & focus
group (n of participants = 4). Underlined terms are new findings compared to Zheleva et al. (2024)

participants

UX quality aspects

UX consequences

attractiveness, authenticity, clarity, comfort,

ing (Tryarde):
rk assembly lab

controllability, easiness of use, efficiency,

e

2nd iteration =5
participants

interaction realism, intuitiveness,
learnability, navigability, novelty,

2) AR-guided assembly
(UCLouvain, MiiL): assembly of a
3D-printed airplane reactor.

mixed-reality game.

3) First Encounters (Meta):

reliability, responsiveness, richness, safety,

usefulness, visual realism

pleasantness, plausibility, realism, relevancy,

Emotional: affect, appeasement, arousal, captivation,

disappointment, fascination, frustration, fun, stress
Physical: eye strain, fatigue, headache, muscular fatigue
Cognitive: altered self-awareness, cognitive load,

disorientation, embodiment, involvement, spatial
presence, temporal dissociation

Conative: intention to use

e

1st iteration =4
participants

validation phase

Our biggest challenge? The questionnaire and model
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We're looking for partners using VR/AR systems

VR condition
(Afternoon Session: Focus Group) m
9 S N
= . Maas o
~—> oo0 Focus Group .
s g W Mediating system
1) Google Earth VR: free
exploration after tutorial
'd ™\ (infotainment, static/visual).
E] Feedback on selected
g -J adjeftwes )
= = \ AR condition
3 @ Cross-experience |
¢  discussion on UX
: !
! R o )
#—| Moderation: 4 Phases
o— Focus on each experience per
5 —1] condition + 1 transversal discussion
- S
* » Blue Elements = Moming
® Y Session (Experiments)
.|||| i ||||1 Data- Collection: « Green Elements = Afternoon 1) Ikea Place (lkea):
! , Audlo-recorded, Session (Focus Group) furniture selection in a
transcribed, analyzed & Icons = Specific Activity/Tool room (ol

with large public audiences to help validate our
questionnaire across diverse contexts and
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Meta Quest 3 +

Nb, adjective list: 118 adjectives (64 positive, 54 neutral/negative), derived from: Microsoft Desirability Toolkit (Benedek & 2nd iteration = 5

. . 3 . . . . Magic leap Elite strap & articipants R
Nlm:er,z(z)(zlg)Z), User Experience Questionnaire (Laugwitz et al., 2008) and UX quality aspects and consequences in VR (Zheleva without S P P activities.
et al,, . controller. . . . .
e Why? To test all dimensions and variables in
real-world settings and to collect data.
e How? Scan the QR code to share details about -
References your activities and contact info—we’ll follow
I
* Benedek, J., & Miner, T. (2002). Measuring desirability: New methods for evaluating desirability in a usability lab setting. Proceedings of Usability Professionals Association, 2003(8-12), 57. up:
e Cheiran, ). F. P., Bandeira, D. R., & Pimenta, M. S. (2025). Measuring the key components of the user experience in immersive virtual reality environments. Frontiers in Virtual Reality, 6, 1585614. https://doi.org/10.3389/frvir.2025.1585614; Thank you very much!
* Hassenzahl, M. (2018). The thing and I: Understanding the relationship between user and product. In Funology 2: From usability to enjoyment (pp. 301-313). Springer International Publishing.
* International Organization for Standardization. (2019). Ergonomics of human-system interaction — Part 210: Human-centred design for interactive systems (ISO Standard No. 9241-210:2019). https://www.iso.org/standard/77520.html.
¢ Kitchenham, B., & Charters, S. (2007). Guidelines for performing systematic literature reviews in software engineering (EBSE Technical Report EBSE-2007-01). Keele University and Durham University.
e lLaugwitz, B, Held, T., & Schrepp, M. (2008, November). Construction and evaluation of a user experience questionnaire. In Symposium of the Austrian HCl and usability engineering group (pp. 63-76). Springer. https://doi.org/10.1007/978-3-540-89350-9_6.
* Rauschnabel, P. A,, Felix, R., Hinsch, C., Shahab, H., & Alt, F. (2022). What is XR? Towards a framework for augmented and virtual reality. Computers in Human Behavior, 133, 107289. https://doi.org/10.1016/j.chb.2022.107289.
* Roto, V., Law, E., Vermeeren, A., & Hoonhout, J. (2011). Demarcating user experience. Dagstuhl Seminar User Experience White Paper—Bringing clarity to the concept of user experience.
¢ Schrepp, M., Kollmorgen, J., Meiners, A. L., Hinderks, A., Winter, D., Santoso, H. B., & Thomaschewski, J. (2023). On the importance of UX quality aspects for different product categories. International Journal of Interactive Multimedia and Artificial Intelligence, 8(2), 232-246. https://doi.org/10.25968/opus-

3394.
Zheleva, A., De Marez, L., Talsma, D., & Bombeke, K. (2024). Intersecting realms: A cross-disciplinary examination of VR quality of experience research. Virtual Reality, 28(3), 135. https://doi.org/10.1007/s10055-024-01031-x.
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