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1. Introduction1. Introduction



1. Metaverse

4



Metaverses



Issue 1: 
Excessive 
gamification

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



Issue 2: 
Lack of 
instructional 
design

These platforms’ lack of 
instructional design 
complicates course 
implementation and 
management for 
teachers, and can lead to 
students losing track of 
their learning goals; and 
the AI technology 
adopted is very basic.
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Popular metaverse platforms now 
charge fees and restrict data 
collection, hindering student usage 
data collection for learning analytics.

Issue 3：
Expensive fees



1.2 Generative AI

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

Jin, Y., Yan, L., Echeverria, V., Gašević, D., & Martinez-Maldonado, R. (2025). Generative AI in higher education: A global perspective of institutional adoption policies and 
guidelines. Computers and Education: Artificial Intelligence, 8, 100348.

Generative AI refers to a category of AI algorithms that 
generate new outputs based on the data they have been 
trained on. Generative AI creates new content in the form of 
images, text, audio, and more.
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Issue 1：
Expensive fees

Issue 2: 
Focus on AI tool 
applications instead of 
customising them for 
instructional design and 
implementation

Issue 3: 
Personal privacy issues

Issue 4: 
Fairness and equity



Our solution for future education

To integrate generative AI into the metaverse



2. The metaverse platforms -
Learningverse and LearngverseVR

and digital human
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2.1 Learningverse

• Learningverse is a 3D metaverse platform, integrating a range of AI 
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

(Garrison et al.,2010) 

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. 
https://doi.org/10.1109/TLT.2023.3276574 



Specialised features for educational use

Grouping

Chat

Task controller

Task navigation

ChatboardWhiteboard





2.2 AI-driven digital human in the metaverse 
platform
• Human-like Interaction:

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

• Adaptive Learning:
• AI can adapt instructional strategies 

based on real-time student 
responses and learning progress 
(Rane, Choudhary, & Rane, 2023)

• Personalised Feedback and Guidance:
• Individualized Support (Lim et al., 

2023)
• Retrieval-Augmented 

Generation(RAG)

2D digital human

3D digital human



2D Digital human teacher



“Learningverse” won “Bronze Medal” at the 48th 
International Exhibition of Inventions in Geneva, 
Switzerland 2023; and “Silver Medal” and “Special Award” 
at The International Invention Innovation Competition in 
Canada (iCAN) 2023

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.

Publication and awards



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

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.



Overview of LearningverseVR design framework



Design of generative AI-driven NPCs /digital humans

Retrieval and 
prompt 

engineering 
based on the 

LLMs

Retrieval and 
prompt 

engineering 
based on the 

LLMs

Generative visual 
model and text-to-
speech converter 

creation of an agent

Generative visual 
model and text-to-
speech converter 

creation of an agent

Agent-client 
communication

Agent-client 
communication

Prompt engineeringPrompt engineering

NPC objective & behaviour

Knowledge base accessKnowledge base access

Context-awareness

Large Language Models
(LLMs)

Large Language Models
(LLMs)

Text generation & Action

Audio encoder & decoderAudio encoder & decoder

Text-to-speech

Generative visual modelGenerative visual model

Image & diagram
generation

3D reactions3D reactions

Face emotion & body
gestures

API communicationAPI communication

Integration of various
capabilities



AI-driven
NPC

AI
feedback

Game-based
learning

interaction

RAG

LLM

Generative

AI

Unity

LearningverseVR
Multi-Agent 
ecosystem

First-person view 

Agent workflow

Song, Y., Wu, K., & Ding, J. (2024). Developing an immersive game-based learning platform with generative artificial 

Multi-agent 
ecosystem



Multi-agent ecosystem is an autonomous interactive system where multiple AI
agents (including digital humans, objects, etc.) 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.

Multi-Agent ecosystem

Traditional  ecosystemMulti-Agent ecosystemFeatures

✗✓Unscripted dialogues

✗✓Autonomous decision making

✗✓AI objects

✗✓AI plants

✗✓Dynamic behavior simulation

✗✓Inter-agent communication

✗✓Information sharing

✓✗Preset script interactions



3. Demos of learning scenarios 3. Demos of learning scenarios 



3.1 Collaborative inquiry-based 
learning in Learningverse on the 
topic of “Double Ninth Festival (重陽節)”

3.1 Collaborative inquiry-based 
learning in Learningverse on the 
topic of “Double Ninth Festival (重陽節)”



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

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

Task 4 WeExplain: Students perform in groups to show
their understanding of the festival (both the key
concepts learning in the novel and customs in real life).

Task 5 WeReflect: Quiz and post
reflection on Whiteboard

WeExplore WeAnalyse

WeExplain

WeEngage

WeReflect

Caborative inquiry-based learning in Learningverse on the topic 
of “Double Ninth Festival (重陽節)”



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

Simulating human thinking and behaviour

Interactive learning experiences

Personalised learning pathways

Real-time problem solving

AI-scaffolded learning Digital human teacher

(Drigas et al., 2023; Fink et al., 2024; Johri et al., 2023; Wang et al., 2023)



Research question
What were the interactions patterns between students in the
experimental group scaffolded by the digital human teacher and
students in the control group scaffolded by a real teacher?

An empirical study - “The Double-Ninth Festival” in 
the metaverse platform - Learningverse

Participants
Involving two classes of 85 Grade 6 students
 41 students  as the experimental group
 44 students as the control group

• Lasted three weeks



Experimental group: 6 groups with 41 students
Control group: 7 groups with 44 students



Chinese culture (Double Ninth Festival 重陽節) 



Results of interaction patterns between experimental and 
control groups 

This Figure shows that in the experimental group, 
cognitive, metacognitive and socio-emotional 
interactions accounted for 42% (66 interactions), 
37% (57 interactions) and 21% (33 interactions) 
between the digital human teacher and students 
respectively (156 interactions in total).

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 (12 interactions in total)).

Experimental group
41 students

Control group      
44 students



3.2 Collaborative Science inquiry-
based learning on the topic of 
"Green energy" in Learningverse

3.2 Collaborative Science inquiry-
based learning on the topic of 
"Green energy" in Learningverse



Task 3 WeAnalyse: Students analyse
their power supply solutions based on
cost, efficiency, sufficiency, and pollution.

Task 1 WeEngage: Students interact
with a steam engine model in the
Learningverse, sharing their prior
knowledge about energy.

Task 2 WeExplore: Students design
power supply solutions for a virtual town
using various energy sources and
converters.

Task 4 WeCreate: Students create their
power supply solutions using interactive
features in Learningverse.

Task 5 WeShare: Students share their
power supply solutions with peers.

3.2 Collaborative Science inquiry-based learning on 
the topic of "Green energy" in Learningverse





3.3. STEM in LearningverseVR–
“Newton’s Laws of Motion” 
3.3. STEM in LearningverseVR–
“Newton’s Laws of Motion” 



3.3 STEM in LearningverseVR– “Newton’s Laws 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)

Prior knowledge
• Basic understanding of gravity and 

its effects
• Familiarity with concepts of mass 

and weight

Adapte from: EDB Science Education Curriculum Documents 
https://www.edb.gov.hk/attachment/en/curriculum-development/kla/science-edu/Science(S1-
3)_supp_e_2017.pdf

Learning objectives



Research design Immersive game-based experiential 
learning [(adaptive from experiential learning model (Kolb, 1984)]

Concrete 
experience

Reflective 
observation

Abstract 
conceptualisationActive experiment

AI feedback & 
revision



LearningverseVR supported immersive game-based
experiential learning

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



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

LearningverseVR supported immersive game-based
experiential learning



3) Abstract 
conceptualization:
The AI-driven NPC
guides students in 
understanding of 
Newton's laws and 
related equations.

LearningverseVR supported immersive game-
based experiential learning



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.

LearningverseVR supported immersive game-based
experiential learning



5) Immersive learning and AI feedback: Drawing and writing equations
on a virtual whiteboard with AI feedback.

LearningverseVR supported immersive game-based
experiential learning



5) Immersive learning and AI feedback: Drawing and writing equations
on a virtual whiteboard with AI feedback.

LearningverseVR supported immersive game-based
experiential learning



A pilot study:

RQ1: What is the impact of LearningverseVR ion students' understanding of 
Newton’s Law of Motion?

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

Research procedure

Pre-test

(5 mins)

Introduction
Learningverse

VR

(5 mins)

Game-based learning 
experience

(30 mins)

Post-test

(5 mins)

Perception
questionnaire

(5 mins)

Semi-
structured
interview

(10 mins)



Data collection

Both quantitative data and qualitative data.
Participants: 27 students (N=27)

RQ1: What is the impact of LearningverseVR 
ion students' understanding of Newton’s Law 
of Motion?
RQ2: What are students’ perceptions of the 
usability and effectiveness of 
LearningverseVR as a game-based learning 
platform?

RQ 2RQ 1

√Pre-test and post-test

√Perception questionnaire

√Dialog data

√Whiteboard data

√√Interview data



Results: Conceptual understanding

RQ1:
Students demonstrated improved conceptual understanding of 
Newton’s Law of Motion.

Descriptive 
Statistics

Std. 
DeviationMean

Maximu
m

Minimu
mN

StatisticStd. ErrorStatisticStatisticStatisticStatistic
1.64317.734853.80005.002.0027preScore

.83666.374177.90009.006.0027postScore
27Valid N 

(listwise)

Descriptive Statistics from pre-test and post test



Results: Perceptions

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

Adaptive from Technology acceptance model(TAM)



Results: Perceptions

RQ2:
Participants positively perceived 
learningverseVR’s usability and 
effectiveness, highlighting 
deeper knowledge 
understanding and enhanced 
learning interest.

However some raised concerns 
about excessive distraction, VR
related discomfort, and limited 
course coverage.

Adaptive from Technology acceptance model(TAM)

Cronbach'
s αMaxMinStd. 

DeviationMeanConstruct

0.89520.813.88
Perceived 
Usefulness 
(PU)

0.91521.254.73Perceived Ease 
of Use (PEOU)

0.87520.833.83
Hedonic 
Motivation 
(HT)

0.93530.694.42System Quality 
(SQ)

0.90520.724.25Behavioral 
Intention (BI)

 Descriptive Statistics of TAM Constructs
Scale: 1 = Strongly Disagree, 5 = Strongly Agree



3.4 A pilot study on improving  
oral English in LearningverseVR
with digital humans/intelligent agents

3.4 A pilot study on improving  
oral English in LearningverseVR
with digital humans/intelligent agents



Learning tasks

Two learning tasks:
• Library task: Report a lost book and ask for help at the service counter

• Bank task: Open a savings account and complete basic service dialogues

In the Library In the Bank





Workflow of NPC’s feedback

Feedback criteria from Cambridge English:
https://assets.cambridgeenglish.org/webinars/iel
ts-speaking-band-descriptors.pdf



3.5 iChat - A generative AI-
powered chatting platform 



A generative AI-powered chatting platform integrated with “Learningverse” for personalized, and
interactive learning, teaching and communication purposes in a more immersive and interactive 
environment

Visit the website： https://metaai360.com/ichat/

3.5 iChat - A generative AI-powered chatting platform













Wrap-up
1. Introduction to metaverses and Gen AI 2. The metaverse  

platforms -
Learningverse and 

LearngverseVR

+ digital human

3. Five learning scenarios in Learningverse or LearningverseVR

1) “Double 
Ninth Festival 
(重陽節)” in 
Learningverse

2) “Green 
Engergy” in 
Learningverse

3) “Newton’s 
Law of 
Motion” in 
Learningverse
VR

4) English Oral 
English practice 5) iChat for 

personalised
learning, teaching 
and communcation



4. The future of learning



Trends: 

https://ace.edu/blog/whats-next-top-five-trends-in-education-for-2025/



Thank you!
Contact: Song Yanjie

Email: ysong@eduhk.hk


