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Background

* “Forced” transition to remote teaching since COVID-19

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

Q4 - After the pandemic, do you want more courses to be offered in face-to-face, purely remote, or BeaconFlex hybrid modality?

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
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Figure 2 Framework of education cyber-infrastructure



DERs are Efficient (Attendance Tracking Example)
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Attendance metadata

* Zoom attendance metadata
aggregated to semester attendance
summary

All of these can be done with just one click

Zoom doesn’t prepare this for you, but this can be done in
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DERs are Efficient (Exam Grading Example)

Question Points Standard Answer Student Answer Note
* Digitalized Exams Q1 3 aken an exam like aken an exam like  Corr
* Generating Randomized Questions Q2 3 5538 5538  Corr
: - Q3 3 7 (allow +- 10% erron) 7 Corr
Ql: string s="I have never taken an exam like this'.

What will be returned by s[14:31] ? (3 point)
Q4 3 190 0 Incorr

Q2: Calculate S+18+12+ ...+146+4148 (3 point)
Q5 z 20 & Incorr
* Pros: Help prevent cheating Q6 2 COverheat Heat Wave Incorr
Automated Grading a7 4 4 0 incorr

All of these can be done with just a few clicks



DERs are Valuable (Audio Analysis Example

i l0:49.950 ——5 00:11:0%. €90 Zoom doesn’t prepare this for you, but this can be done in

Shan Jiang: Practice that infe Several SECOndS
Student | NumChats MNumWords VoiceChats SpokenWords TotalCount

[> GMT20220127-22253
[> GMT20220203-22263
[> GMT20220210-22260

S . VI B

a2

00:11:02.770 —-> 00:11:25.350 WlerSNmerk 46 207 14235 176047 14281
Shan Jiang: The l&r was hard, .

[> GMT20220217-22283.
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[> GMT20220224-222850252 00:11:29.970 --> 00:11:41.220 IhyevhsS\We 85 309 492 5307 577
- Shan Jiang: For the pedals gue:

(> GMT20220303-22263 1 QHSCler 217 842 41 336 258
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[> GMT20220310-23542| =7 Shan Jiang: copy and paste. Zer$Tleq 131 741 80 756 211
Audio Transcripts Pevv}SLi3lmg 151 gaz2 23 162 179

Downloadable from Zoom
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Visualizing Lecture Speech




Wait a Minute ...

* What If | want data that are unavailable from Zoom,
Blackboard etc. (3" 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

* | 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!
* | love games, too!
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Figure 3 Lack of educational games for young adults



My First Game

* Developed in 2016
e Text-based Welcome back! Login completed.

* Fun as learning material (for
3 few Weeks) Select an option below (input number ©~5):

: Catch pokemon

: Fight against another player
: Visit PokeStop

: View items in bag

: View pokemons in hand

: Save and Exit

* Boring as a game

O v B wmMN R

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

=Quick Attack
Discharge
Use Item
Change Pokemon

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
e Still under development

* Campus map integration:
Reality

* Role-playing game: Fun

* Supporting education
analytics for various
COUrses:

e 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

FH Results ¥ Messages
pglD player professor

1 1[[!]]]3 Test? Shan Jiang
2 1000004 Test  ShandJiang
3 1000005 Test Shan Jiang
4 1000006 Test Shan Jiang
4] 1000007 Test Shan Jiang
& 1000008 Test Shan Jiang

quiz/D

100052
100055
1000659
100056
100056
100056

student_answer

C. k translates languag...
D. "o W"

A B

B. "HioW™

B. "HioW™

C. "drw"

comect_answer

(T Y e e N e O

register_time

2021-10-13 16:26:16.0000000
2021-10-19 15:20:45.0000000
2021-10-19 15:21:17.0000000
2021-10-13 15:21.30.0000000
2021-10-13 15:21:30.0000000
2021-10-13 153:21:30.0000000

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

resolve_time

2021-10-19 16:26:17.0000000
2021-10-19 19:21:09.0000000
2021-10-19 159:21:26.0000000
20271-10-19 19:21:31.0000000
20271-10-19 19:21:35.0000000
2021-10-19 19:21:40.0000000



UMass Adventure: Supporting Analytics

Discovering Educational Insight from Game Database

25 4
20 | Exercise Error Rate Correct Answer 5tudents tend to Choose
0 What is IDLE in Python? 30.50% A B
5 - 1 In Python which of the following is equivalent... 24.60% B i
10 | Which of the following concepts belong to OOP? 19.20% C D
3 What is returned by 6.0//47 17.20% C i
g
0 =

Moming Noon  Afterncon Evening Might Midnight
Time of a day

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

Pl

MNo. of exercises completed




File Edit Format View Help

Mhich of the following concepts belong to 00P? A
A. encapsulation

B. polymorphism

| |
C. class
a a I I D. inheritance
E. all of above

Answer:E

You can use a for loop to iterate through the content of the following data types except:
A. string
B. int

* Supporting various g us
courses

Answer:B
Explanation:for loop only supports enumerating in collection

. Which of the following methods belong to [list] data type?
* Currently supporting & ko

merge()

structured questions o o
e Room for extensions

Explanation:Others belong to [string] data type
¥ Given the following encrypt function:
A

def encrypt(password):
encrypted_password=""
for ¢ in password:

I encrypted_password+=str(chr(ord(c)+1))
return encrypted_password

-

EHMs B‘M

quiziD course module  question_text choice_text answer  explanation dificuty flag_1 flag_2

1 [ 100046 | MSIS615 NULL  Which of the following concepts belongto OOP? A, encapsulation B. polymorphism C. class D.inheri..  E NULL  NULL  NULL

|2 100047 MSIS615 NULL  Youcan use aforloop to ferate throughthe cont..  A.sting B.int C. list D. file B forloop only supports enumerating in collecton  NULL ~ NULL ~ NULL

'3 100048 MSIS615 NULL  Which of the following methods belong to ist] dat... A, replace() B, append() C. merge() D. find) B Others belong to [string] data type NULL  NULL NULL

| 4 100043 MSIS615 NULL  Given the following encrypt function: def encrypt(...  A."albi" B."redum" C."******" D."nvsefs” D NULL NULL NULL

. . 5 100050 MSIS615 NULL  Which of the following print statement will failto pri...  Aprnt("/") B.print("\") C prrt("™) D print(™") B NULL NULL NULL
Figure 8 Loading structured 6 100051 MSISE15 NULL  In Python, which of the following is equivalentto k.. Aks++B++k Ck+=1D.0=1 c NULL  NULL NULL
exercises of any courses into |7 100052 MSIS615 NULL  Which of the following is NOT true about Pythoni_. A, R comples source code written in Python Bk ex.. C NULL  NULL NULL
'8 100053 MSIS615 NULL  Whatis IDLEin Python? A. An Integrated Development Envionment B. Sys... A NULL  NULL NULL

game database |9 100054 MSIS615 NULL  Lets="Hello Word". Which of the folowing retum..  A.s[2] B. s[3]C. s[-3] D.s[-2) c NULL  NULL NULL



Are DERs Utilized?

I dian’t know Zoom can transcribe audios”

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

“The idea is cool, but | don't know how to implement it”

DERs are being generated, but not fully managed

Analyses above need coding/technical support

Luckily, | am good at it!

Metaverse for Education Analytics

* Goal: Educational Insight, Teaching Improvement

Infrastructure for DERs
Collection, Storage, Management, Analytics

Remote Learning Classroom Recording

360

Q  echsé
‘ Video storage

Camera

Attendance Zoouiha tracking (e.g.,
fol Beaconl Flex)
feeoies Audio transcription

Metaverse for Education Analytics

-

Customized educational content
delivery
Customized learning tracking

B

Please enter your username:
in Educational
Educational Games Improvement in |n5ight Improvement in teaching
learning outcome effectivene:

Learning Management System (LMS)

Blackboard
Digitalized lecture slides
Assignment grades
Login/download records

Exam timing
Proctoring

Strent performanceI I

gradescope
Learning Assessment Tools




UMass Adventure =2 Metaverse

* How do we motivate students to play7

* [mmersive experience

* Upgrading Resolutions
* VR/AR

* Soclial Functions .

* Decentralized System
* User Generated Contents (UGCs)

* Exchange of Real World Assets

Metaverse

Figure 9 Using 360-camera to restore virtual campus maps



Where are the Opportunities?

* Campus virtualization 1s not new

 Education metaverse Is not new
* Too much focus on VR
* Profit-driven

Figure 10 Virtual Campus of Tsinghua University, China

* Education metaverse to
support education analytics Is new

The bottom line is that developers of
so-called educational apps and

scientists who study how children Faculty-driven, involving students
learn are not communicating with one . .
— and technical professionals

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



Education Metaverse to Support Education
Analytics

* Games are good, but not have to be
* Key: iIncentives

* 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

Faculties TGCth.aI
Professionals
teaching
improvement rewards
Students L.
Institution
Fun experience; competitive
Learning experienc advantage

Figure 11 Stakeholders of Education Metaverse and Their Roles



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!

Shan Jiang

Department of Management Science and Information
Systems

College of Management
Shan.Jiang@umb.edu

Personal Website: YouTube Channel:

https://shanjiang717.wordpress.com/projects/ https://www.youtube.com/channel/UCczd_OPfXv]bg6L-5C6z8Fg
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