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Background
• “Forced” transition to remote teaching since COVID-19

• Potential of continuing education digitalization beyond the 
pandemic
• Complement, not replace

Figure 1 Results of a survey conducted in a BeaconFlex course



An Outcome of Education Digitalization

• Digitalized Education Records (DERs)
• e.g., Lecture videos, attendance records, Zoom chats, “Last access” time 

in Blackboard ...
• Think about Electronic Medical Records (EMRs)
• ≠ Digitalized Student Records

• DERs are valuable, efficient, and everywhere, yet not fully 
utilized
• Several examples to follow



DERs are Everywhere

• Figure 2 Framework of education cyber-infrastructure



DERs are Efficient (Attendance Tracking Example)

• Zoom attendance metadata 
aggregated to semester attendance 
summary

Downloadable from Zoom Attendance metadata

Zoom doesn’t prepare this for you, but this can be done in 
1 second

All of these can be done with just one click



DERs are Efficient (Exam Grading Example)

• Digitalized Exams

• Generating Randomized Questions

• Pros: Help prevent cheating

• Cons: Difficulty in Manual grading 

No need for this

Automated Grading

All of these can be done with just a few clicks



DERs are Valuable (Audio Analysis Example)

• Zoom chats and audio 
transcription texts can be 
aggregated to semester 
participation summary

Audio Transcripts
(Downloadable from Zoom)

Zoom doesn’t prepare this for you, but this can be done in 
several seconds



Visualizing Lecture Speech



Wait a Minute ...

•What if I want data that are unavailable from Zoom, 
Blackboard etc. (3rd party software) ?
• e.g., How much time did students spend on exercises?
• e.g., Which part of my classes do students have difficulties 

understanding?
•Need of in-house, customized DER collecting mechanism

• DERs as strategic resources

• I started to develop educational games as a starting point
• Collection, Storage, Management, Analytics



Why Educational Games?

• Game-based learning as an 
effective pedagogy

• (College) students love games!

• I love games, too!

Figure 3 Lack of educational games for young adults



My First Game

• Developed in 2016

• Text-based

• Fun as learning material (for 
a few weeks)

• Boring as a game

Figure 4 Screenshot of PokemonGo v1.0



My Second Game
• Developed in 2017

• Added Graphical User Interface (GUI)

• Fun as learning material (for more weeks)

• Still Boring compared to commercial games

Figure 5 Screenshot of PokemonGo v2.0



My Third (Serious) Game
• Developed during COVID-

19
• 50,000+ lines of codes
• demo

• Resemble a real-world 
game

• Good for teaching 
programming

• Not good for other 
courses

Figure 5 Hearth v1.0 Demo



My Fourth Game: UMass Adventure
• Prototype

• Still under development

• Campus map integration: 
Reality

• Role-playing game: Fun

• Supporting education 
analytics for various 
courses: Meaning

• demo

Figure 6  Game Demos:
Player walking in Wheatley Building (left)
Player taking quizzes from professors (right)



UMass Adventure: Supporting Analytics

• Collection, Storage, Management, Analytics

• Automatic collection of quiz/exercise activities

Figure 7 sample snippet of automatically recorded exercise-level metadata.



UMass Adventure: Supporting Analytics

Discovering Educational Insight from Game Database

Example 1: When do students work on exercises? Example 2: Which exercises do students need more help?



Adaptability

• Supporting various 
courses

• Currently supporting 
structured questions
• Room for extensions

Figure 8 Loading structured 
exercises of any courses into 
game database



Are EERs Utilized?

• “I didn’t know Zoom can transcribe audios”

• “I deleted the lecture recordings because it takes so much space”

• “The idea is cool, but I don’t know how to implement it”

• DERs are being generated, but not fully managed

• Analyses above need coding/technical support
• Luckily, I am good at it!

• Metaverse for Education Analytics 
• Infrastructure for DERs

Collection, Storage, Management, Analytics
• Goal: Educational Insight, Teaching Improvement

Are DERs Utilized?



UMass Adventure → Metaverse
• How do we motivate students to play?

• Immersive experience
• Upgrading Resolutions
• VR/AR 

• Social Functions
• Decentralized System

• User Generated Contents (UGCs)

• Exchange of Real World Assets

Figure 9 Using 360-camera to restore virtual campus maps

Metaverse



Where are the Opportunities?

• Campus virtualization is not new

• Education metaverse is not new
• Too much focus on VR
• Profit-driven

1https://www.brookings.edu/research/a-whole-new-world-education-meets-the-metaverse/

• Education metaverse to        

support education analytics is new

Faculty-driven, involving students 
and technical professionals

Figure 10  Virtual Campus of Tsinghua University, China



Education Metaverse to Support Education 
Analytics
• Games are good, but not have to be

• Key: incentives

• Benefit educators of all technical levels
• Key: ecosystem

• Can be an ecosystem where users
• Publish analytics needs
• Publish DERs (privacy needs to be protected)
• Publish analytics solutions



Stakeholders of Education Metaverse

Education 
Metaverse

Data Providers

Solution Providers 

Infrastructure 
management

Strategic 
planning

Data providers
Students

Technical 
Professionals

Institution

Figure 11  Stakeholders of Education Metaverse and Their Roles

Solution 
Providers 

Faculties
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Fun experience;
Learning experience
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improvement rewards



Next Steps & Challenges

• Better arts/cosmetics

• Transition to web-based or mobile-based

• Privacy & security Issues

• Recognizing DERs as strategic assets for institutions

To everyone:

Save your DERs even if you don’t use them now



Q & A

• Thanks!
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https://shanjiang717.wordpress.com/projects/
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