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"It's not necessarily the world that would make me feel
happier, but the people I'm around in those worlds."
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What theory is used?
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Adopted from McRae, K., & Gross, J. J. (2020). Emotion regulation.Emotion, 20(1), 1-9.
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How is technology integrated?

ACTIVITIES/
INPUT — PROCESSES ~ OUTPUT OUTCOME IMPACT
sedentary engagement with increased HR less sedentary improved
people + app features + metabolic person fitness

XR app (e.g.,rhythmgame) equivalents




How is technology integrated?

Intervention
implementation

Intervention
system

Component

Capability:

Tech
readiness

Soclo-cultural

background

\ and community

From:

Slovak, P, & Munson, S. A. (2024, May).
HCI contributions in mental health: A
Delivers an intervention system that is modular framework to guide

fine-tuned for—and embedded in—specific ~Psychosocial intervention design. In
real-world contexts Proceedings of the 2024 CHI

Conference on Human Factors in
Computing Systems (pp. 1-21).

Delivers a full ‘intervention’ - i.e., all steps
of a specific theory-of-change necessary
for having a psychological impact.

Delivers (a set of) experiences, which have
clearly defined ‘psychological function’,
i.e., can serve as a part of a wider
theory-of-change.

Delivers an interaction design element that
can be used in many ways, within or outside
of complex interventions.



Who is involved?

PRACTICE-BASED
EXPERTS Advisory

Committee

THEORY COMMUNITY

Clinical
Interviews

Fernandez, M. E., Ruiter, R. A., Markham, C. M., & Kok, G. (2019). Intervention mapping: theory-and evidence-based health promotion program planning: perspective and examples.



Affect and
Intercorporeal Regulation




Measures

10






Tool Indicates Accuracy Required Skill Level Cost Obtrusiveness Additional Advantages and Drawbacks
EEG Mental effort; valence; 87% High SS Moderate Good temporal resolution; lots of noise; movement artifacts; good
engagement; excitement for measuring prefrontal cortex
fNIRS Mental effort; 60-80% High SSS [ Moderate Poor spatial resolution; noise robust; no real-time input; no
engagement; excitement standardization; unstable accuracy between sessions
Respiration Arousal 88% Low S Minimal Sensitive to motion
ECG/EKG Arousal; Cognitive 79% Medium S Moderate Direct measure of HR; assesses electrocardiographic characteristics;
processing limited to heart area for measurement
PPG Arousal 70% Low S Minimal Indirect measure of HR; works well on virtually any body location;
assess Sp02, hemoglobin concentrations, blood constituent levels,
and blood pressure
EDA/GSR Arousal 94% Low S Minimal Response lags stimulus; requires baseline and data processing;
reliable measure for emotional arousal; sensitive to movement
Motion Capture |Emotion recognition 84% High S$S | None-Minimal |Specialized hardware; lots of space required
Thermal Imaging | Arousal 82% High S None Non-contact; occlusion and false positives likely
Surface EMG Arousal 80% Medium S Minimal Cross-talk phenomena; useful in biofeedback
Facial EMG Emotional valence; 88% High S Moderate Sensitive; facial hair may interfere; requires filtration and processing
intensity
Eye Tracking Arousal; Cognitive load 80% High sS None Non-contact and can build into device; requires baseline
Emotion Camera | Emotion recognition 80% High SS  |None Non-contact; hard to detect microexpressions
EGG Arousal 64% Medium S Moderate Computer analysis and baseline required; relation to emotion

12

research in its infancy




Jesse J. Prinz

Gut Reactions

“Emotions are states that appraise
by registering bodily changes.”
- Jesse Prinz
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More Measures

‘<

Behavioural

Proxemics and movement analysis through logging avatar
position, distance, orientation. Movement synchrony is a
behavioral marker of social coordination. Event logging, e.g.,
initiating touch, proximity-seeking, withdrawal.

Qualitative

Go-along interviews, experience sampling and ecological
momentary assessment, cued-recall debrief, ethnographic ‘lite’
observation, and discourse and interaction analysis, e.g., chat
logs, voice transcripts, and social media.

Self-report

Validated questionnaires that assess affect (PANAS),
co-presence/social presence (SPRES), and interpersonal/
individual emotion regulation (Zaki & Williams; Gross).
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Design Considerations
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transcending bodies

XR enables us to transcend our bodies 3
where a head mounted display (HMD) acts
as a blindfold, replacing our “normal” selvi
with other representations :

~ rr

this diverts our attention from our own '

egonarrativesand changes the way in 4
which we perceive ourselves and behave
towards others j P

-

Glowacki, D. R., et al. (2020, April). Isness: Using Multi-Person VR to Design Peak Mystical Type Experiences Comparable to Psychedelics. In Proceedings of the

2020 CHI Conference on Human Factors in Computing Systems (pp. 1-14).

Yee, N., & Bailenson, J. (2007). The Proteus effect: The effect of transformed self-representation on behavior. Human communication research, 33(3),271-290.

Yee, N., Bailenson, J. N., & Ducheneaut, N. (2009). The Proteus effect: Implications of transformed digital self-representation on online and offline behavior. . .
Communication Research, 36(2), 285-312. Meu (RadD( MOtIOﬂ) 16



connecting
through

physiology

added physiological
sensors can
communicate subtle
bodily signals, such as
breathing and

heart rate




=

criticism of social XR - does not
provide emotional warmth and

nonv%ﬂ/ Il ! l

mediated or remote touch shows
promise in establishing a feeling of
connection with others and

reducing stress ‘\

assumed effects of mediated
social touch on interpersonal
interaction have not been
empirically establishedilk

PSS Sy

Bailenson, J. N., Yee, N., Brave, S., Merget, D., & Koslow, D. (2007). Virtual interpersonal touch: expressing and recognizing emotions through haptic devices.
Human-Computer Interaction, 22(3), 325-353.

Haans, A., & IJsselsteijn, W. (2006). Mediated social touch: a review of current research and future directions. Virtual Reality, 9(2-3), 149-159.




Project Overview

Understanding & Participator Feasibility &
Theory Eprorc:’riong DesFi)gn Y Vqlidqﬁgn
@  J
Content Expert Co-design Technical
Analysis & Interviews Workshops Development
Scoping Review Practicing Three co-design XR emotion
Therapy manuals psychologists and workshops with regulation
on cognitive counsellors youth (13-25 yr) intervention for youth
change & HCI VR CHI"24 Paper
interventions Prototypes Advisory Field
CHI'24 Paper Four VR design Group Study
probes Stakeholders: Youth with VR in
IDC’23 Paper psychologists, HCI their homes and/or
experts, community
Go-along educators, youth
Interviews IJCCl Journal
VRChat users
DIS’26 Paper
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In-Situ Studies

VRChat

Survey N=64
Go-along interviews N=21

How do youth use social
VR (VRChat) to
emotionally regulate from
their perspective, and
what features support or
hinder adaptive emotion
regulation both
on-the-spot and offline?

Kitson, A., Antle, A. N., Adhikari, A., Karthik, K., Slovak, P., & Isbister, K. (2026). Youth Perspectives and Design Opportunities for Emotion Regulation in Social Virtual 20
Reality. In Proceedings of the 2026 DIS Conference on Designing Interactive Systems (DIS '26) (pp. 1-21). [accepted]



VRChat

1. Embodied perspective taking and spatial
presence

2. Safe spaces and resources that leverage
spatial and identity-based affordances

Identity tools that externalize internal states through
avatar modifications

Skill-specific transer that matches intervention
components to strategies they can realistically support

21



Working with Vulnerable Groups

Teens & Emotion
Regulation

What emotion regulation
challenges do teens face
and how can XR’s
capabilities support the
learning and transfer of
emotion regulation skills?

Multi-stakholder project
e Teenadvisory
e Clinicians
e HClresearchers

Participatory research
framework

Kitson, A., Antle, A. N., Kenny, S., Adhikari, A., Karthik, K., Cimensel, A., & Chan, M. (2024, May). 'l Call Upon a Friend". Virtual Reality-Based Supports for Cognitive
Reappraisal Identified through Co-designing with Adolescents. In Proceedings of the 2024 CHI Conference on Human Factors in Computing Systems (pp. 1-18).



Workshop

TIMELINE

ACTIVITIES

DAY 1

Introduction +CR
Sensitizing

Consent forms
Introductions

Safe space “rules”

Ice breaker

Emotion regulation improv
CR ambiguous picture
Thought record (RQ1)

DAY 2

CR Challenges

I- BAMA meditation activity I

* Review CR concepts
* CRchallenges group
discussion (RQ1)

Performance: selecting
emotional situation
Performance: group work
period (RQ1 + RQ2)
Facilitator feedback

Review CR concepts

VR presentation

« Thought record group
reflection (RQ1 + RQ2)

« Performance: group work
period (RQ1 + RQ2)

Warm-up activities
Review CR + VR concepts
Performance: group work
period (RQ1 + RQ2)
Performance: dress
rehearsal (RQ1 + RQ2)
Facilitators feedback

DAY 6

Final Performances +
Warm-up activities

Performance: group woy
period (RQ1 + RQ2)

Final performances (RQ1 +
RQ2)

Facilitator feedback

DAY 7

Final Performances +
Group Debrief

Warm-up activities
Performance: Group work
period

Final performances (RQ1 +
RQ2)

Facilitator feedback

Group Debrief (RQ2)

23



Addressing the Challenges of CR in HCI:

Opportunities for Growth and Development

I Diminished Cognition

Brain Freeze

Selecting ER Strategy

Selecting CR Tactic

Cognitive Reappraisal Challenges I Distracting Bodily Sensations

I Interpersonal Perspective
Inflexible Imagination

I Self Perspective

It s the Situation Not Me I Acting Befor€ Thinking
B Over<applying Object-level

CR challenge themes

CR and VR sub-themes

Novel Experiences
Variety of Experiences

Social Connection

Embedded and Embodied Supports

Stressful Situations
Playful Scaffolding

POV

Mind-Body Connection

Externalizing the Inner Self

High Risk Ex

Co-present P

Scaffolding wi

Interoceptive

VR capability themes

ience Low Risk Space

pective Taking
Virtual Reality Capabilities

Multisensory Feedback

counters

24



Example Scenarios




Closing the Loop
Embodied

- Telepresent
o™ .
Connection
.“ i : [llusion of social touch and

bodily connection, through
visuals, sounds, biosignals
and embodied metaphors.

Pseudohaptics support a
sense of intimacy, closeness,
and stimulating playfulness
and collaborative exploration.

Desnoyers-Stewart, J., Stepanova, E. R, Liu, P, Kitson, A., Pennefather, P. P, Ryzhov, V., & Riecke, B. E. (2023, April). Embodied telepresent connection (ETC): Exploring 26
virtual social touch through pseudohaptics. In Extended abstracts of the 2023 CHI conference on human factors in computing systems (pp. 1-7).



Design Process

Project Links

[+

Initiating SAML single sign-on

Sketches
interacton
R Cosiona

R nt bod

Hardware

Oculus Quest 2

Oculus Developer Center | Downloads

eeeeeeee

5 Pseudo-haptics
)Y Audic Textures
Pl Time Siowing

\i

RIR "ymarching Jlly Hands

. Bubble Body

() X-Ray

. VisualHeat

& Gesture-based emotions

Related Works

CHI 2022

Psuedo-Haptics Overview

Desnoyers-Stewart, et al. (CHI’2023)

May Sprint

Kick-Off Meeting

Sprint Week 1

Sprint Week 2

Sprint Week 3

Sprint Week 4

B8 =008

‘Workshop

November Workshop

Research

Collected related works in technology-
supported telepresent social connection

Sketches

Brainstormed and prioritized a series of
interaction patterns that aim to evoke a
sense of telepresent connection

Iterative Development

Created diverse prototypes and iterated
towards 8 interaction patterns

27



Biosignal Integration

Heart Rate (HR) data is
read by Smart Watch

HR mapyped to particle
energy body properties

Tempo: fast is fast;
slow is slow
Volume: fast is
loud; slow is quiet
Rhythm: regular is
rhythmic; irregular
is chaotic

Proximity & Touch
between participants
are mapped to HR
audio properties
e Nearis loud; far
is quiet
e Pitch:nearis
high; far is low

28



Two participants see each other
remotely as ethereal particle bodies.

Telepresence
* Photon Pun2 Networking
¢ VRIK Inverse Kinematics
* VFX Graph Particles

Customization

Interactions can be toggled individually Participants play together, exploring

allowing for different combinations.

Their avatars respond to proximity
through sound and visuals.

Proximity

e Visual warmth

e Particle Attraction
e Tremolo Flute

Playfulness

how their bodies behave in VR.

Participants hear a sound and see a
small firework as they make contact.

Contact
e Mini Fireworks
e Playful Ping

Heartbeat
e Apple Watch
e Movesense

A beating heart can be seen inside
each body, bringing the avatar to life.

Their bodies resist one another
through a physical simulation.

Resistance

e HPTK Physics Simulation
* Audio Force-Feedbagk
» Sty

The hand acts as a stethoscope that
sonifies the other person’s heartbeat.




Inter-
personal
conflict

Long term
Impact

Privacy
concerns

Ethical
concerns

Different relationship intimacy
between users and affective
systems

Uers want to understand others’
emotions; don’t want to reveal
theirs

Long-term relationships with
affective systems

Can (should) you gamify
relationships?

Com pGSSion Rish of burnout and oversharing

fatigue

Billinghurst, M., Cesar, P., Gonzalez-Franco, M., Isbister, K., Williamson, J., & Kitson, A. (2024). Social XR: The Future of Communication and

Collaboration (Dagstuhl Seminar 23482). Dagstuhl Reports, 13(11), 167-196.
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Grand Challenges

Scientific Evaluation

We need an understanding
on an individual and
collective level.

We suggest a focus on
mixed methods approaches
for the scientic evaluation of
emotions and see benetfisin
supporting Al models

that take into account the
user(s)’s traits, background,
etc.

Ethical Concerns

Affective (and empathic)
computing can support
understanding our own and
others’ emotions. This also
means that we hand over our
data to a system to tell us, in
return, about how we or
another person feels.

This requires great trustin an
empathic system, further
requiring transparency and a
certain level of user control.

Context Adaptation &
Reaction

Emotions are context- and
person-dependent.

Challenges arise on different
levels, leading to a system’s
sensitivity regarding when to
disclose a user's emotions

Evolving XR

It might lead to a greater
digital divide between users
of social XR and non-users,
followed by a diverging
understanding of (social)
reality.

Al systems and proxies will
become regular members of
our social system,
communication, and
collaboration.

Billinghurst, M., Cesar, P., Gonzalez-Franco, M., Isbister, K., Williamson, J., & Kitson, A. (2024). Social XR: The Future of Communication and
Collaboration (Dagstuhl Seminar 23482). Dagstuhl Reports, 13(11), 167-196.
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"It's not necessarily the world that would make me feel
happier, but the people I'm around in those worlds."

e
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Thank you!

Alexandra Kitson
Assistant Professor
University of Victoria,
Canada
akitson@uvic.ca
https://vixi.cs.uvic.ca/

UVvIC



