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Issue 1:
EXxcessive
gamification

These platforms
overemphasize on
gaming which may
distract students,
affecting their
learning outcomes.



https://www.epicgames.com/fortnite/en-US/chapter-2-season-8

ISsue 2:

L ack of
Instructional
design

These platforms’ lack of
Instructional design
complicates course
Implementation and
management for
teachers, and can lead to
students losing track of

;,:;; Low Poly Planet ~ R LB ) :
S A — - their learning goals; and

m— 2% - | 8 the Al technology
“ 7 ] adopted is very basic.



https://web.zepeto.me/zh-cn

ﬂ Spatial

Pricing

—

Annually)

Pro

10

Per Space Per Month

Everything in Free plus

~ Standard content limit (500 MB)
v 50 participants

v Premium templates

v Unlimited screen sharing

v Standard analytics

~ Access to Discord Channel

Upgrade to Pro

Business

100

Per Space Per Month

Everything in Pro plus

~ Enhanced content limit (1000 MB)
v 1000 participants

Auto full screen w/ no Spatial logo +
ads

v Connect to External APIs
~ Prioritized Support

Upgrade to Business

ISsue 3:
Expensive fees

Popular metaverse platforms now
charge fees and restrict data
collection, hindering student usage
data collection for learning analytics.

ENGAGE

| B
K12 University & Colleges

$1 30/year

$1 90/year

. Full ENGAGE Feature Set
. School of Al . Al Character Creator
. Al Character Builder . BioLab

. Full ENGAGE Feature Set

. Biolab . Create & Publish Content
. 4X Standalone Quest Titles
. OptimaED Demo Content

. Student Management Portal
. SSO, 2FA, GDPR, ISO 27001

Find Out More @ Find OutMore €
Order Now

A

Enterprise & Training

Get In Touch

. Al Development Tools

. Large Scale Events

. Training & Development
. Onboarding

. Colloboration & Meetings
. Sales Training

. Digital Twins




1.2 Generative Al

© Critical Evaluation and

Perspectives and Competencies

. Assessments

Lenerative Al refers to a category of Al algorithms that
generate new outputs based on the data they have been
trained on. Generative Al creates new content in the form of

[h Academic Integrity and Ethical Use of Al

Human-Centric iITIEIgES, text, ELIdiI], and more. (* Enhancing Teaching and Learning

Collaboration and

' Continuous Evaluation | . .
: _ Discussion

""""""""""""""""""""""""" . s ~ ,
f . : - Innovation | - . Fostering Al Literacy and Skills for the
| Transparency and Privacy | Trialability <—— Characteristics —h~| Compatibility " Future
__________________________________________________ L J \ '

Policy Communication (j K*h Information Security and Data Privacy
T T " Observabili T
. Assessment Design and Authentic J o - Support for Diverse Educational Needs

- and Equity

Onging Monitoring

Key themes related the compatibility, trialability, observability of generative Al integration which emerged from the
analysed universities’ policies and guidelines (Jin et al., 2025)

Jin, Y., Yan, L., Echeverria, V., Gasevi¢, D., & Martinez-Maldonado, R. (2025). Generative Al in higher education: A global p

-~ ~ ~1r: N e -

erspective of institutional adoption policies and


https://www.weforum.org/stories/2023/02/generative-ai-explain-algorithms-work/?gad_source=1&gclid=CjwKCAiA8Lu9BhA8EiwAag16b1KN2b2WuDUJ942oYFME3sx-VSU0EKJQztgITQ9e9DKDPL3qnkc2axoCUM0QAvD_BwE

Comparative Analysis: DeepSeek vs. ChatGPT

Comparative Analysis]DeepSeek vs. ChatGPT
Cost and Accessibility Integration and Application

While both DeepSeek and ChatGPT One of DeepSeek’s notable

are designed to facilitate human-like advantages is its cost-effectiveness.
interactions, their performance The development of DeepSeek-RI1
metrics differ. According to a was significantly less expensive than both DeepSeek and ChatGPT to
NewsGuard audit, DeepSeek's that of ChatGPT, making it an deliver customized solutions to
chatbot achieved a 17% accuracy attractive option for businesses with clients.

rate, trailing behind Western budget constraints.
counterparts like ChatGPT.

Integration and Application
The Intellify, as a chatbot
development company, leverages

\ intellify’

\_

N : :=-W Interactive
=]y ‘earningPlans =8 Course Design
W ez 4
‘\(‘{'\%‘:\ . :

Affordable
Teaching

Materials Generation

A Ethical
Implementation

ChatGPT

webclues

APPLICATIONS OF GENERATIVE Al
IN EDUCATION

https://www.webcluesinfotech.com/the-role-of-generative-ai-in-shaping-the-future-of-education/

Personalized
Learning

Language

@ Intelligent
Tutoring Enhancement

Tailored learning experiences based
on individual needs, fostering
engagement and academic success.

Al-powered systems provide
personalized guidance and support,
helping students excel in their
studies.

Real-time translation, speech
recognition, and grammar correction
for improved language learning.

Automated
Content
Creation

Virtual , Data
Classrooms Analytics

@ CENTER FOR

EDUCATION INNOVATION

s


https://www.mastersofterp.com/blog/use-cases-of-generative-ai-in-education.aspx
https://www.webcluesinfotech.com/the-role-of-generative-ai-in-shaping-the-future-of-education/
https://www.google.com/imgres?q=deep%20seek%20advantages&imgurl=https%3A%2F%2Ftheintellify.com%2Fwp-content%2Fuploads%2F2025%2F01%2FComparative-Analysis-DeepSeek-vs-ChatGPT.webp&imgrefurl=https%3A%2F%2Ftheintellify.com%2Fdeepseek-vs-chatgpt%2F&docid=us08MKLMX3t6SM&tbnid=JjjbYpU_kPH5lM&vet=12ahUKEwieyvH7wceLAxUqqFYBHTVmN08QM3oECB0QAA..i&w=1920&h=838&hcb=2&ved=2ahUKEwieyvH7wceLAxUqqFYBHTVmN08QM3oECB0QAA
https://www.google.com/url?sa=i&url=https%3A%2F%2Fcei.hkust.edu.hk%2Fen-hk%2Fnews%2Fgenerative-ai-and-education-online-course-series&psig=AOvVaw1O1UQOsy8DMYnCZVStTbLu&ust=1739674662444000&source=images&cd=vfe&opi=89978449&ved=0CBQQjRxqFwoTCLCq2aXXxIsDFQAAAAAdAAAAABAK
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IsSsue 1:
Expensive fees

Issue 2:

Focus on Al tool
applications instead of
customising them for
Instructional design and
Implementation

ISsue 3:
Personal privacy issues

ISsue 4:
Fairness and equity



Our solution

To integrate generative Al into the metaverse




2. The metaverse platforms -
Learningverse and LearngverseVR
and digital human
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2.1 Learningverse

LEARNING ,_ 4

VERSE

& Py FEmw

« Learningverse is a 3D metaverse platform, integrating a range of Al
technologies for learners to conduct immersive and interactive learning
activities in online or blended contexts.




Community of inquiry as a theoretical underpinning for
setting up the platform

Social Cognitive
Presence Presence

Learning
Experience

Song, Y., Cao, J., Wu, K., Yu, P.L. H., &
Lee, J. C. K. (2023). Developing
“Learningverse” - A 3-D Metaverse
Platform to Support Teaching, Social, and
Cognitive Presences. IEEE Transactions Teaching
on Learning Technologies, 16(6), 1165- Fresence
1178.
https://doi.org/10.1109/TLT.2023.3276574

(Garrison et al.,2010)
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DEVELOPING THE ‘LEARNINGVERSE' - A 3D METAVERSE PLATFORM TO SUPPORT TEACHING, SOCIAL AND COGNITIVE PRESENCES

Developing ‘Learningverse’ — a 3D Metaverse
Platform to Support Teaching, Social and Cognitive
Presences

Yanjie Song*, Jiaxin Cao, Kaiyi Wu, Philip Leung Ho Yu and John Chi-Kin Lee

Abstract—Despite the metaverse having been increasingly
designed, developed and applied to education, critical issues
regarding the lack of truly immersive learning environments,
custom tools, clear instructional design and inconvenience of
using the platform and ethics and privacy concerns exist. This
study aimed to design and develop a 3D metaverse platform—
“Learningverse'—to support teaching, social and cognitive pres-
ences. Learningverse combines the key features of an immers
learning environment with (1) avatars that mirror the real users,
(2) rich social interactions among avatars, (3) custom tools that
allow users to construct or create their own artefacts and (4) a low
threshold for users to join the metaverse on an ordinary computer
with a webcam and without having to wear a VR headset. A
usability testing was conducted to understand students’ perceived
teaching, social and ¢
“Assembling the Solar Sy
instructional design fmbedded. in Learningverse. The study
involved 36 postgraduate students in a course on the innovative
design of interactive learning environments. The results showed
that students perceived the three presences positively. Discussions
were made, followed by design principles for the educational
metaverse based on this study. Finally, future work was explored.

Index Terms—Metaverse, Avatar, Learningverse, Immersive
learning, Teaching, social and cognitive presences

I. INTRODUCTION
HE metaverse is the next generation [1] and embodied

g n social connections
where people act as avatars to interact and collaborate with
each other in real time supported by virtual reality (VR),
augmented reality (AR), and the tactile Internet. The metaverse

s0 generates a mirror system of the real world termed the

This paper was pmdmd by the IEEE Publication Technology Group. They

This swdy was supported by the Central Reserve tion Commitice
und (2021-20 AB) und the Knowledge Traster (KI)

cation University of

rresponding author:

grm\ed by the Iluulan Research

um and Instruction at
The Education University of Hong Kong, Hong Kong SAR, China (e-mail:
jcklee@eduhk hk).

0000-H000/0300.

‘digital twin world’ [4], which allows each user to produce
content and edit the world [5].
Early versions of the metaverse have been applied in
. e-commerce, health care, and the like [6]. The
i fields, including
n, during the COVID-19 pandemic to cope with the
sudden transition from face-to-face to online learning. Such
transition has brought immediate challenges to both teachers
and students [7], such as teachers’ lack of experience and
to conduct intensive online lessons with innovative
pedagogical strategies as well as students’ social-emotional
problems, which lead to poor learning performance due to
the limitations of online activities [8], [9]. Mark Zuckerberg’s
announcement changing the name of Facebook to Meta and
the rapid development of digital technologies have sped up
the metaverse's popularity [1], [3). Providing an immersive
learning environment through the Community of Inguiry
[10] w0 develop students’ communication and collaborative
problem-solving s and enhance their well-being in online
or blended learning environments has become essential [11].
However, the present design and implementation of the meta-
verse in education are still in its nascency.

Although some metaverse platforms, such as 3D virtual
worlds, provide users with immersive gaming experiences fi

nal use, social interactions and collaboration for ped:
latforms require
performance devices to render 3D graphics, or external
or wearable devices (e.g. sensors, headsets, and controllers)
for better immersive experiences and interaction, which may
lead to many restrictions for daily use [12]. For example,
Meta Horizon Worlds just released a nmew headset—Quest

Pro VR—in October 2/ at the cost of USD 149999 [13
The high cost of the headset raises the threshold for adopting
the platform as the educational metaverse. Furthermore, few
metaverse platforms can truly provide a digital twin world in
which avatars can mirror real users’ poses, fingers and facial
expression tracking. Last but not least, most of the current 3D
virtual worlds do not allow users to edit content and create

learning spaces to cater for their own needs [14].

Against this background, our research team has developed
Leamingverse, a 3D melaverse platform with the following
features: (1) allowing users o act as avatars that mirror the real
users, (2) enabling social interactions among avatars to interact
and collaborate with each other and virtual objects in an

EEE
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Song, Y., Cao, J., Wu, K, Yu, P. L. H., & Lee, J. C. K. (2023). Developing “Learningverse™—A 3-D Metaverse Platform to
Support Teaching, Social, and Cognitive Presences. IEEE Transactions on Learning Technologies, 16(6), 1165-1178.



2.2 Digital human teacher
Integrating generative Al into the metaverse platform:

« Human-like interaction:

« GenAl and LLMs represent cutting-
edge technologies capable of
mimicking human-like cognitive
processes (Fan et al., 2023)

« Adaptive learning:

« Al can adapt instructional strategies
based on real-time student responses
and learning progress (Rane,
Choudhary, & Rane, 2023)

» Personalised feedback and guidance:

* Individualised support (Lim et al.,
2023)

Pl

- Retrieval-augmented generation(RAG) SIS Oigant to say to dofti i)

for improving accuracy of feedback

Real shot




2D Digital human teacher

Task 1

]ﬂf:l\ 2
l-_]‘)" 3
Task 4

lask 5

Cancel

Hello! 1t seems like you're looking for assistance of information,
Please provide me with your query or topic of interast, and I'll be
happy to help you



2D dlgltal human In Learningverse




3D digital human —a nurse in a hospital

— —— o

| felt dizzy, | felt like | had a cold, | was so uncomfortable



Real shot video synthesis of digital human

» Enter wh

B




Digital human teacher (basic)

 Driven by Large Language Models (LLMS)
= Domain-specific knowledge embedded in knowledge base
= Using Retrieval Augmented Generation (RAG)
= Leveraging prompt engineering to guide the interaction

» 2D plane avatar with real shot photos
» Text-to-text input, output and interaction




2.3 LearningverseVR

An immersive game-based learning platform based on Learningverse that
uses generative Al and virtual reality to improve learners' immersive and
Interactive experiences and offer novel views on digital game-based learning.

s LEARNINGVERSE VR

Name

Password

Forgot password

\)
S
\
e

Song, Y., Wu, K., & Ding, J. (2024). Developing an immersive game-based learning platform with generative artificial
intelligence and virtual reality technologies—"LearningverseVR". Computers & Education: X Reality, 4, 100069.



Differences between LearningverseVR and other
platforms on the market

Unique features in LearningverseVR.

Rec room Second Life Raoblox Meta Horizon

LearningverseVR Learningverse

Theoretical framework (Garrison et al., 1999)
Collaborative interactions (Zhao et al., 2022)
Behaviour & facial expression recognition
Grouping mechanism (Blatchford & Russell, 2019)
Navigator & map (Chapman & Rich, 2018)
Learning process controller

Real-time communication (Blackmon, 2012)
Chatboards (Kirkup & Kirkwood, 2005)
Interactive whiteboard (Armstrong et al., 2005)
Custom tool (Kye et al., 2021)

Game-based learning elements (Plass et al., 2015)
Generative Al (Hwang & Chien, 2022)

VR function (Freina & Ott. 2015)

SNNSSNSANSANSSNENNS
XX XASNASNSNSSSANSS
XM om R R RN X X X g X 7]
s
=
=}
NN NN xR0
5 K %, X X g 0§ X X X X g %
XX O % X 8 % % X X X % X
TLOX O 0X X OXM of X X X X 5 X
ROX %% X X % X X X X % X

LearningverseVR keeps most of the unique features of Learningverse, but adds
generative Al-driven NPC interactions, game-based learning design, and the first-
person VR experience.



Overview of LearningverseVR design framework

S8 LEARNINGVERSEVI

LEARNING ,_ ¥

VERSE  Immersive game-based learning platform - LearningverseVR

Game-based learning Immersion with VR

with generative Al _ , ,
1. Improving NPC interaction

1. Generative Al created experience through LLM
diverse NPC Al Agents with 2. Enhancing immersion with
characters LLM ecosystem

. Scriptless interactive 3. Recording conversations to
design generate long-term

. Generative Al memory
supported game- . Implementing affinity and
based learning familiarity mechanisms

Knowledge Base




Technology Infrastructure of LearningverseVR

28 LEARNINGVERSEV IR

LEARNING _ »

V!R_S!
Front end: VR devices:

R Unity \ 4 " .J |

Vue.js
Client development Server development Meta Quest3

Back end:

‘ .==E.’,
pgthon Q l‘ﬁ; S"’k MyS CIRL

docker

Containerized High-performance and High-concurrency Server

Generative Al services:

Bl@ o 08 B A

ChatGLM LanQChaln LangFIow Azure
Large Language Model Agents desion Text generatedimages  Text to speech




Design of generative Al-driven NPCs /digital humans

Large Language Models

(LLMs) Generative visual model AP| communication
Text generation & Action
Image & diagram Integration of various
generation capabilities
Knowledge base access
Audio encoder & decoder 3D reactions

Prompt engineering Face emotion & body
NPC objective & behaviour Text-to-speech gestures

Retrieval and
prompt
engineering
based on the
LLMs

Generative visual

model and text-to- Agent-client

speech converter communication
creation of an agent % 8




4 )

Multi-Agent At e
ecosystem NEC
v
_ Agent workflow
®" Generative
Game-based - -
learning
Interaction
\ First-person view

LearningverseVR
Multi-Agent
ecosystem

g -

Al
feedback

Song, Y., Wu, K., & Ding, J. (2024). Developing an immersive game-based learning platft)rm with generati\}é artificia
intelligence and virtual reality technologies—“LearningverseVR”. Computers & Education: X Reality, 4, 100069.



Multi-Agent ecosystem

Multi-Agent ecosystem is an autonomous interactive system where multiple Al
agents (including characters, objects, plants) can communicate and share
Information with each other. Each agent possesses its own cognitive abilities and
decision-making logic, enabling unscripted natural dialogue and behaviour
simulation to create a more authentic and dynamic interactive experience.

Features Multi-Agent ecosystem Traditional ecosystem

Unscripted dialogues v
Autonomous decision making

Al objects

Al plants

Dynamic behavior simulation

Inter-agent communication

Information sharing

SN IX|IX | X [>X|><|[>x|X

Preset script interactions



Development of the Large Language Model

Operation System (LLMOps) based on Dify

Retrieval-

.................................... A d
Pro.prietary Data Gue%r;]g;;[sn L LM O S
B e=e @
— - —
SIS

Public Data Data Embeddings
Processing (Vectors Stores) E
Pipelines |
o—. =ik
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Versioning Caching Monitoring
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3.1 Collaborative science inquiry learning in Learningverse on

the topic of “Double Ninth Festival (E2p3Ef)”

WeEngage

Task 1 WeEngage: Students work in
groups to make pre-reflections on what
they know about Double Ninth Festival
on the Whiteboard.

WeReflect

Task 5 WeReflect:

Quiz and post
reflection on Whiteboard

Task 2 WeExplore: Students work in
groups to explore the Learningverse
space based on A Dream of Red
Mansions, exploring and experiencing
the ancient Double Ninth Festival folk

customs

their

WeExplain

1O v

NeAnalyse

WeAnalyse

Task 3 WeAnalyse: Students analyse
the Intangible Cultural Heritage
knowledge and information about Double
Ninth Festival.

Task 4 WeExplain: Students perform in groups to show
understanding of the festival

(both the key

concepts learning in the novel and customs in real life).



Learning Chinese culture on “Double Ninth Festival
(EEfZE0)” supported by a digital human teacher

Simulating human thinking and behaviour

Digital human teacher

(Drigas et al., 2023; Fink et al., 2024, Johri et al., 2023; Wang et al., 2023)
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Results of interaction patterns between experimental and

control groups

Number of interations with the digital human teacher

m Cognitive interaction
metacognitive interaction

m Socio-emotional
interaction

Experimental group
41 students

This Figure shows that in the experimental group,
cognitive, metacognitive and socio-emaotional
Interactions accounted for 42% (66 interactions),
37% (57 interactions) and 21% (33 interactions)
between the digital human teacher and students
respectively.

Number of interations with the real teacher

m Cognitive interaction
= metacognitive interaction

Socio-emotional
interaction

Control group
44 students

This Figure shows that in the control group,
cognitive, metacognitive and socio-emotional
Interactions accounted for 50% (6 interactions),
42% (5 interactions) and 8% (1 interaction)
between the real teacher and students
respectively.



3.2 Collaborative inquiry-based learning on the topic
n Learningvers

. Students interact . Students design . Students analyse
with a steam engine model in the power supply solutions for a virtual town  their power supply solutions based on
Learningverse, sharing their prior using various energy sources and cost, efficiency, sufficiency, and pollution.
knowledge about energy. . converters.

: Students share their . Students create their
power supply solutions with peers. power supply solutions using interactive
features in | earninaverse.
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3.3: STEM training - Introduction to robotics “VEX
GO” in a primary school in Learningverse

Learning objectives :

1. To know the basic components
for assembling VEX GO i troccc BN

2. To learn how to use VEXcode

GO and a Code Base to solve
problems in groups Evaluate Explore

Learningverse

Inquiry based learning In Explain
a seamless immersive
learning environment Face-to-face




Inquiry based learning on assembling robotics in a
seamless iImmersive learning environment

Task5: Quiz

42
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4. Explain: Display their
5. Evaluate products in Learningverse 3 Create







3.4 STEM In LearningverseVR: Experiential learning to
iInvestigate “Newton’s Laws of Motion”

A pilot study Learning objectives
| 3rdLaw of Motion |

Topic
Magical VR adventure: Newton's laws
of motion through apples and archery

Target students
Grade Level: Hong Kong Secondary 4

Students (Approximately 15-16 years
old)

Body remains in a state of rest or The amount of acceleration of a body For every action there is an equal

P r | O r K n O W I e d g e uniform motion unless acted upon by is proportional to the acting force & but opposite reaction. If an object A
] . ] a net external force inversely proportional to the exerts a force on object B, then
« Basic understanding of gravity and mass of the body object B will exert an equal

but opposite force on object A.

its effects
° Fam”iarity with Concepts of mass Adapted from: EDB Science Education Curriculum Documents

https://www.edb.gov.hk/attachment/en/curriculum-development/kla/science-edu/Science(S1-

and Weight 3) supp e 2017.pdf



https://www.edb.gov.hk/attachment/en/curriculum-development/kla/science-edu/Science(S1-3)_supp_e_2017.pdf
https://www.edb.gov.hk/attachment/en/curriculum-development/kla/science-edu/Science(S1-3)_supp_e_2017.pdf

Game-based experiential learning in Learningvesrse

1) Concrete
experience:
Students engage In
hands-on activities
like catching falling
apples, providing
direct experience
with the concepts
of gravity and
mass.




Game-based experiential learning in Learningvesrse

LeurningyarséVR w

e
e

2) Reflective
observation:
Tasks like throwing
apples into the
storage box help
students observe
the effects of force
and mass on
motion.




Game-based experiential learning in Learningvesrse

3) Abstract
conceptualisation:
The Al-driven NPC
guides students Iin
understanding of
Newton's laws and
related equations.




Game-based experiential learning in Learningvesrse

4) Active
experimentation :
In the Archery challenge
arena, students apply
learned concepts to
new challenges,
experimenting with and
observing arrows with
different mass and
weight (e.g. ice and
wood), which results in
different trails and
air/flying speed.




Game-based experiential learning in Learningvesrse

5) Immersive learning and Al feedback: students draw and write
equations on a virtual whiteboard.

1. What is the current velocity (v) and acceleration {@o

object? (Hint: F=ma)

force (fl on the object?

2 \What is the current friction




Game-based experiential learning in Learningvesrse

5) Immersive learning and Al feedback: students draw and write
equations on a virtual whiteboard with Al feedback for learning support
and review.

* Missing Forces (Applied Force and Friction Force): The
student's diagram does not show the applied force of 10 N
directed horizontally to the right, which is crucial for

understanding the scenario. Additionally, there is no
" 10 i F = 10N {4 ;rrxo apple: of different masses are thrown by
m=10kg, g = s’ F= irection same horzontal force. Draw the mot H P H
hortzontai t the right) . Now i i stabic Draw el e e Wajackidon of et arkiee i) representation of the friction force, which should be egual

the forces with arrows and numbers . . . . .
and opposite to the applied force to maintain static

equilibrium.

Correct Force Analysis Should Include:

- - 1
2 How lorg? (Hint: h = wt + =gt e s .
sttt b i T 2 « Gravitational Force (G = mg): This should be drawn

1. What is the current velocity (v) and acceleration (a) of the . i . .
object? (Hint: F=ma) vertically downward, representing the weight of the object,
calculated as the product of mass and gravitational
2‘J\stoonsioe'ng\he§lﬂed0‘9fﬂ'l‘?t- acceleration (10 kg x 9.8 m/s? = 98 N).
which apple hurts more

i object? )
2. What is the cument friction force (f) on the obj Hint, PE=mgh ., KE=im?)

Normal Force (N): Drawn vertically upward, equal in
maghnitude to the gravitational force, to maintain vertical

equilibrium.
Applied Force (F = 10 N): Horizontally to the right.

Friction Force (f): Horizontally to the left, equal in

i ) EVALUATION AGENT 1 () Answer

maghnitude to the applied force, to ensure no net horizontal

[5F -
gpt-do CHAT © ® Tutor Ag... [ text movement.



Pilot study: Research guestions, procedure and results

RQ1: What is the impact of LearningverseVR on students' understanding of
Newtonian mechanics?

RQ2: What are students’ perceptions of the usability and effectiveness of
LearningverseVR as a game-based learning platform?

Post-test ;
] ] : Semi-

Introduction Game-based learning (5 mins)

Pre-test LearningverseVR experience - y structured

(5 mins) _ p : . interview

(5 mins) (30 mins) Perception (10 mins)

guestionnaire Mins
(5 mins)

Results:

RQ1: Students demonstrated improved conceptual understanding of newtonian
mechanics

RQ2: Participants positively perceived learningverseVR'’s usability and
effectiveness, highlighting deeper knowledge understanding and enhanced
learning interest, but some reported discomfort with the VR headsets.



3.5 “AGILE” (Al agents in the immersive learning
environment) for academic presentation

Al agents act as avatars in the immersive learning environment

Domain- Chairperson Presentation Timekeeper
knowledge Expert skills/language expert

53



“AGILE” for academic presentation in Learningverse

B Peer audience M

\"" AI agents

Presentatlon Skl||S/ T,mekeepef
language expert

*  Domain-

knowledge expert Chalrperson




3.6 “AGILE” with the multimodal Al agent system In

LearninverseVR using multi-LLMs in a workflow

This stage was the presentaion initialisation. We will find the time for beginning,
and develop an agent for time keeper.

Variables to conduct different stages and

perspectives
| 185 CHANGE STAGE
RENED
1 @ TIME START (% Process
RENTR
. SR 6.3
(X TimeStart
A8 g
i @ TimesTaRT | I () mimerespoNsE l
1 @ TIMEKEEPER I
Ital Id be divided into 3 or 4 avatars i FORMAT YA Sea TRTAMES li](ll) Timekee... | (x)text
also coula be divided Into 3 or 4 avatars in imekee... | {x}tex
i TIMEZONE Asia/Shanghai gplzdi{ cHAT
the Learningverse as the backend
This stage was the end of presentation and Q&A session. We would
like to develop an domain expert for asking the presenter. Later need
to be add some specific knowledge field(like STEM or Language) for
@ START I 1 (=41 BRANCHES
CASE1 IF |
I I 1 1 1 - I 1 I 1
CtProcess 14 Start o TIMEEND @ TIMEKEEPER (1) @ DOMAIN-SPECIFIC EXPERT e QA&COMMENT @ CHANGE STAGE
[%Process f% {{Start}} o FORMAT  %Y-%m-%d %H:%M:%S$ T 2} il
AY-%m-%d %H: %M:% gpt-4 CHAT < gpt-40-2024-0... CHAT © Your presentation ended on the (¥ Process
CASE2 ELIF | TIMEZONE Asia/Shanghai [} TimeEnd | (x) text .
(XProcess 8% {{End}} ® Domain-... [x)text PN G - H
CASE 3 ELIF |
(XProcess f# {{Evaluation}}
ELSE
| @ KNOWLEDGE RETREIVER 1 1 @ PRESENTATION EXPERT I 1 e FEEDBACK
& (JC_A)Presentation Rubric < taczmzaol (ourle a8 This stage servers as the presentaion expert for

® Present... | {x]text language, visual aids...etc. follows the rubric



Multimodal Al agent system prototype

Planning

Preparing

Reflecting

* tlext

¢ text

* * Image

Monitoring
* voice
* expression
* - gaze
« gesture

* body language

* * Image

text

Planning agent:

Assist learners in
developing initial
outlines, defining
objectives, and
organizing presentation
topics.

Preparing feedback agent:
Analyse PPT slides and
presentation scripts that
learners upload, then
provides a comprehensive
feedback report.

Preparing assistant agent:
Assist learners in optimizing
PPT slides and
presentation scripts through
iterative, multi-round
dialogues.

Monitoring feedback agent:

Provide real-time insights on
presentation by multimodal agents and
NPCs agents.

Multimodel agents:

(e.g., voice agent, expression agent,
gaze agent, gesture agent) Track and
analyse non-verbal data.

NPCs agents (e.g., peer agent,
knowledge expert agent, chairperson
agent, presentation skills expert agent)
Drive different roles in VR learning
environments.

Reflecting feedback agent:
Summarise the overall
presentation process data and
produces a summary report.

Reflecting assistant agent:
Generate three topic-related
guestions and communicates
with learners to spur deeper
reflection




Monitoring: Multimodal Al agent prototype of AGILE

Option academic achievement rather

than equality which usually means
some smoothing the different
differential resources at student or Multimodal

family level but not acknowledging the data input at academic achievement is crucial, it's
increasing level of problems and ata Input a essential to also tackle the

issues. the same time underlying issues that contribute to
resource differentials among

students and families."
!{UEH

Feedback: Need to increase volume
and improve fluency.

Feedback: "While focusing on

Multimodal data
R feedback through
A different agents.

Video

_ Feedback: The body is tense. You
Video can try interacting with the virtual
PPT.




Immersive VR presentation space




1st Academic presentation in “AGILE” with VR

QUEST PRO - 230YC01D8J0043 o Y O W O orginal(1:) v I3
T o 4
< 05 A /
AS




2hd Academic presentation in ‘AGILE’ with VR

Family Structure
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Academic presentation in “AGILE” with VR
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Wrap-up
1. Introduction to metaverses I NEIWANE ? [he metaverse

DeepSeek ChatGPT p I athrmS .
Learningverse and
LearngverseVR

+d|g|tal human

- T

1) “Double
Ninth Festival -
(E[ZED)” in

Learningverse

~ =% = 2) “Green
= .2 Engergy’ in o . E
= Learningverse s

. 3) “Robotics
= VEX GO in
Learningverse

& 1) “Newton's b= é 7/ 5) Academic 16) Academic
B oW of — i presentation ' presentation
Motion” in 2 =i SAGILE” in - with multimodal

-agent system in
S“AGILE” in
earningverseVR

~——

ience j
| M
AI agents
A

Learningverse |
VR

Learnlngverse
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Future work:

Intelligent digital human multimodal real-time
Interaction upgrade

1. Real-time speech-driven & affective response
Establish a low-latency real-time communication
framework enabling digital humans to converse with
users while dynamically generating context-appropriate
facial expressions and body movements.

2. Autonomous response system development
Enable digital humans to achieve proactive dialogue
Initiation and autonomous interaction planning through
dynamic decision-making logic architecture, transcending
passive single-turn Q&A limitations.

3. Dynamic environmental adaptive mobility
Enable digital humans to autonomously
adjust behavioural logic based on virtual
scene requirements (e.g., obstacle
avoidance, social distancing).
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