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Background

Immersive Virtual Reality
(IVR) is growing in
education and vocational
training.

Avatars function as
pedagogical agents (PAs),
guiding and teaching
users.

There's limited research on
how avatar visual Human-
likeness affects presence,
engagement, and learning.

This study investigates
how avatar appearance
influences learning in VR.




Research Gap

Organizations lack clear visual design guidelines for avatars in VR
learning.

Learner engagement

Uncertainty around how human- Presence

likeness in avatars influences: Cognitive load
Instructional effectiveness

This study explores whether more human-like avatars improve the
overall learning experience.




To evaluate how the visual
realism of avatars as
pedagogical agents affects
learners in immersive VR.

Objectives:

e Examine how realism
influences social
presence & engagement

* Assess impacton learning

Al m & O bJ eCtlveS effectiveness & cognitive

load

Provide design
recommendations for VR-
based PAs




RQ1: How does avatar
visual appearance
affect presence &
engagementin VR

learning?

“l Research Questions

RQ2: What are the
effects of interacting
with a more human-
like vs. less realistic
avatar?

RQ3: How does avatar
realism affect
perceived learning
effectiveness and
cognitive load?
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Theoretical Framework

e Cognitive Load Theory (CLT): High realism may
increase mental effort.

e Social Presence Theory (SPT): Human-Llike
avatars may enhance emotional connection
and engagement.




Action Design Research (ADR): Iterative
M et h O d O I'Ogy development to test real-world use of avatar-

based learning.

7 participants
viewed videos of
both avatars and
were interviewed

Qualitative
Deductive-
Inductive Study

Two avatars:

J J

J

Full-body Al-
generated avatar
(high realism)

Torso avatar (low
realism)




Prototype
Development

Design Process:

Iterative design, implementation and evaluation two
prototype scenarios within Unreal Engine:

Scenario A:
Less realistic avatar
Scenario B:

Realistic, human-like avatar

These scenarios are designed to simulate workplace-
relevant tasks, using one of the train operations use cases
from the SJ-Tenstar-HV collaboration.



Train setting

* Wagon
o Interior
o Exterior
o Lighting
o Animated doors
* Extras
o Signs

o Equipment
o Suitcases




NOUNEHONE

Environment

* Landscape
* Al
* Gimp

* Passengers
* Al
* Fab etc.
* Posing
* Animations
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Avatars

* Development

o Tenstar Simulation AB

= Torso Avatar

= Orange vest with logotype
o Blender

=  Failure importing
o Al generated
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| Adding Logic

* Blueprints
* Text bubbles
* Boxtriggers
e Overlap events
* Timelines

* Extras
* Swapping texts
* Animations
* Changing things




Scenarios

* Two training scenarios in Unreal
Engine:
o Greeting & assisting a
passenger in a wheelchair

o Responding to a medical
emergency (heart attack)

* Both scenarios included identical
tasks but with different avatar
designs

* Interaction through floating chat
bubbles instead of speech




Data Collection

Participants viewed both scenarios via
Teams video

Followed by
semi-structured
interviews

Focused on:

Data analyzed via
thematic coding

Presence &
immersion

Engagement &
motivation

Cognitive load

Avatar design
preference




Key Findings —
Presence &
Engagement

More realistic avatars increased:
o Presence and immersion
o Emotional connection
o Motivation and focus

However, not all participants agreed

Realism can lead to higher engagement but
may cause distraction, but so can non-
realism, depending on the context

A balance between realism and non-realism
based upon need is recommended




Key Findings —
Learning &
Cognitive
Load

7

These Results Are Not Completely Unanimous

Learning effectiveness

& cognitive load:

e Some found human-

like avatars distracting

* High realism may
Increase mental effort

e Others felt more
immersed and focused
by them

Simplified avatars
perceived as more
“efficient” for technical
instruction

A majority felt
more distracted by the
less human-like avatar

Incomplete avatar,
missing limbs, may
iIncrease cognitive load



Avatar Design
Preferences

* Participants appreciated
relatable, human-like features
representing a full body-shape

* Butrealism should be
balanced to avoid uncanny
valley effects

* Avatar design should be
aligned with instructional goals
& hardware limits

* Speech and animations
supporting & guiding the user
in a more natural way was
missed by participants




Design Recommendations

) Match realism to the task.
Consider context and —

o For more emotional
user familiarity such as =]

engagement and
gender and ethnicity when gag

. : motivation, use higher
designing avatars with :
level of realism. For more
human resemblance.

technical tasks, less
realistic avatars show
sufficient.

Prioritize instructional
clarity and animated
visual cues over details.
Adding gestures and

Avoid unclear, conflicting
and excess detail that
may cause coghnitive
overload. Using either a

spoken dialogue is full-body avatar or just a
strongly recommended, simple face symbol could
as well as a nametag for add equal value based on

the avatar. the task.




Limitations

Small sample
size (7 Non-interactive
participants) video playback
Convenience & (not actual VR
Snowball
sampling

oS
me co\’\s“am
Time” '

Prototype
lacked sound
effects &
voice/speech
features

Variability in
participants
screen size &
video quality




Conclusion

AVATAR REALISM CAN ENHANCE A LESS REALISTIC AVATAR A BALANCE BETWEEN REALISM &
PRESENCE & ENGAGEMENT AS WELL WITH LIMITED HUMAN FEATURES CAN SIMPLICITY BASED ON CONTEXT AND
AS FOCUS AND IMMERSION ADD COGNITIVE LOAD WITH THE LEARNER IN MIND IS KEY



Future Research

LARGER, MORE DIVERSE FULLY IMMERSIVE, EXPLORE EFFECTS OF LONGITUDINAL STUDIES ON
PARTICIPANT GROUPS INTERACTIVE VR TESTING AVATAR GESTURES, LEARNING RETENTION IN
SPEECH, AND Al BEHAVIOR VR ENVIRONMENTS



Thank You

Questions?
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