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Re-Evolution of education: Metaverse learning and
online collaboration in the post-COVID-19 era
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2022 ~ 2021 University Rankings

Category Rankings Ranked (World)  Ranked (Taiwan)

THE World University Rankings 2022 1,000-1,200 12

QS World University Rankings 2022 1,001-1,200 15

THE Impact Rankings 2021 401-600 11

World obal ,

2021 WURI Global Top 100 Innovative 101-200 1

Universities

2021 WURI Crisis Management 10 1

QS World University Rankings —Asia 022  301-350
Region THE Emerging Economics Rankings 2022  301-350 18
THE Awards Asia 2021 : nominated Workplace of the Year




2022 ~ 2021 University Rankings

Category Rankings Ranked (World) Ranked (Taiwan)
2022 THE quld University Rankings by Subject - 301-400 5
Computer Science
2022 THE World University Rankings by Subject - 601-800 7
Engineering
2022 THE World University Rankings by Subject - 1001+ 12
Physical Sciences
2021 Round University Rankings - Subject Rankings —

. : 557 15
Technical Sciences
St 2021 Rounpl University Rankings - Subject Rankings — 646 13
Natural Sciences
2021 Round University Rankings - Subject Rankings —
. : 523 14
Life Sciences
2021 Round University Rankings - Subject Rankings —
” 540 16
Humanities
2021 Round University Rankings - Subject Rankings —
: : 460 8
Medical Sciences
2021 Round University Rankings - Subject Rankings — £33 17

Social Sciences




LB | ’f

* " Protective Measures of COVID-W *

ha on NUHU Campus .

BQ
-




Establishing the »
epidemic prevention) === N
team & ’
Holding university-level
epidemic prevention
conference
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Creating ‘Anti-Epidemic Online Anti-Epidemic
- e’ on NDHU Group of Faculty and
Webpage Staff Members
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Following up with Individual

Home Quarantine and On-
Campus Fever Cases

Setting up Anti-Epidemic
Dormitories Implementing
Campus Epidemic
Prevention Control

Implementing ‘Stay Home,
Stay Safe’ Study Program




Monitoring Cafeteria
Epidemic Prevention
and Hygiene

Promoting the Keeping
of Social Distancing,
Frequent Hand Washing
and Mask Wearing




Incorporating Health
Promotion into Epidemic
Prevention and Creative

LOGO Honored as
Health Promoting School
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Foreign student’s welfare
duringthe epidemic

Entry guidance
Subsidy plan



Entry and enrolments of new
students abtroad (including
ge students)

landing and arrival

Cooperate with the .
_ notice,
arrival echelon and . :
takes epidemic

inform the flight p@'n taxis

5 working davs Crew of NDHU'’s \ _
& day students affairs Antilepidemic

efore entry section are Hotel
involved



Daily class
situations
(Level 1 ~ Level?2




Flexible working
(Level 1 ~ Level RS2
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Discussion of a
better examination
price with
Mennonite
Christian Hospital.




Changes in teaching methods during
pandemic

* Teaching strategy adjustments followed by Central Epidemic
Command Center (CECC)

* On 2021/5/17, all courses went online in NDHU

* How to transition teachers’ teaching methods from a physical classroom to
online?
* Advanced preparation: NDHU planning and arrangement
 How to ensure learning effectiveness in an online classroom?

e Oral examination adjustments for MA and PhD students



Teacher guide to online Learning during the
pandemic

* Online course dilemmas

e Various technology for online teaching is available in the IT market, but
Taiwan’s market had little interest

* Due to the epidemic, online and live streaming teaching have garnered
attention

* Not all courses are suitable for online or live streaming instruction



Teacher guide to online Learning during the
pandemic

* Online courses need multiple assessment and evaluation methods
* Weekly assignments or online quizzes
* Online report or oral exam
 Video reports

* Teachers in our school were helped in adapting evaluation
mechanisms



Evaluation Flowc

rt of Dong

Hwa’s Digital Learning

Solutions

Need of
distance or
online
teaching

Need of
digital
materials

Are high-
guality
videos

needed?

Is the class
interaction
focused?

Digital Course Proposal:

Detailed course planning with the
help from the Teaching Excellence
Center for high quality teaching
vedios

Class Recordings:

TA recorded courses and uploaded
them to NDHU e-learning platform
(CN students accessible)

Online Video Cconference Softwares:
Office 365, Google Meet, and
implemented with NDHU e-learning
platform (ZOOM is not allowed)

Social Media Platforms:

YouTube, LINE, Facebook, WeChat —
implemented with NDHU e-learning
platform



Dong Hwa’s Advanced Preparation

* Synchronous online teaching plan * Asynchronous teaching plan

* General e Easy-Material upload
* Use online meetings to conduct courses * Upload textbook readings and slides in
e Advanced PDF Wlth explanations to NDHU e-
_ _ learning platform
* Use online meeting software and ,
recorded course videos online * General-Class recording

e Use recording equipment (i.e. cellphone)
to record courses.

e Advanced-Screen recording

* Screen record the slide presentation and
upload to NDHU e-learning platform



Online teaching guide during pandemic

e Teacher’s evaluation and best online teaching choice

e Synchronous online teaching

 (Basic Model) live streaming
* Use Google Meet or Office Teams
* Can be recorded for students to review after class
* (Advanced) Interactive live streaming
* Use Google Meet or Office Teams discussion forums
* Use Zuvio for interaction
* (High-level) Online Group Discussion
* Use Google Meet or Office Teams group discussion functions

* The benefits of online discussion and recording functions may be better than those
in the physical classroom



Online teaching guide during pandemic

* Teacher’s evaluation and best online teaching choice

* Asynchronous online teaching
e Why?
* Unstable network in quarantine or isolation

* Home environments with unstable internet, insufficient equipment
* Pre-recorded teaching videos or e-books

* Turn good quality videos into MOOCS

* Facilitate online flipped-teaching, and flexible teaching

* More interaction between teachers and students



Online teaching guide during pandemic

* [mpact
* Instructors find online teaching is not difficult or scary
e Students have videos to review after class
* Modifications in lecture styles
* |nviting speakers becomes more diverse and convenient
* New demands
 How are on and offline courses combined?
* Hybrid teaching: on and offline teaching
* Live stream the in-class teaching process



Student achievement evaluations during the
pandemic

e Student performance reviews for all online courses

* Weekly online quizzes, homework or reports
e Students can scan and upload homework or reports
* Upload video productions or performances

* Final online tests or seminar reports
e Cameras on during the test and upload the test paper
* Upload video productions or performances

* Online oral examinations for MA and PhD students

* Online test schemes are not for all courses

* Special equipment or location need
* Factory, swimming, etc.



Teachers’response to epidemic teaching
methods

* Accept more online teaching or instructional videos

* Online course experiences make the teaching method more flexible

* Multiple-evaluation mechanisms for online courses has activated new
methods of physical-teaching evaluation

* Increased demand for hybrid classrooms (physical classrooms and

online teaching in parallel)
 How to achieve it in a regular classroom?



Dilemmas and challenges

* How to carry out hybrid classrooms in regular classrooms
* Purpose: Reduce the teaching loads and maintain the quality of the recorded
video

* How to adapt to the epidemic situation when online course
instruction is unavailable?

* Challenges of online tests
e Surrogate (stand-in or ghost-writer)
* |s there only one person under examination at the time of the test?
* How to confirm the examinee’s (student’s) identity?



SWOT Analysis Covid-19 pandemic has taken a heavy toll on the education

Opportunities
Strenghts ® Focus on teaching and learning in a way
® Most higher education institutions have that many institutions haven’t done in
manage ansition the past

ents have high acceptance of the
® operation of the network application

® More inclusive and creative pedagogical
solutions
E’ platform ® The traditional learning can evolve into
® 5G network a mixed learning model to enhance
® Faculty have adapted to teaching online learning efficiency
and hybrid courses Upgrade to a metaverse learning model
to achieve the ideal of fieldless learning
Threats
® Some courses and exams still
need to be taught face-to-face
® Rejection of learning online
learning platforms
® Most faculty had no remote teaching ® Be accustomed to face-to-face
experience teaching
® Higher education institutions lacks ® Production and quality of digital

Weakness
excellent distance teaching equipment teaching materials
and platforms

® Not every student has internet resources

® Internet bandwidth limitation




Mixed Learning

*-Advantages for future courses which are offered through mixtures of
online and offline classes:

* |In the event of a pandemic, courses can be switched immediately to online classes.

* Online platform comes with functions of social group discussion, real-time recording and
play back which are capable of supporting insufficiencies from physical class functions.

» Students generally have a high degree of acceptance on online teaching.

* Face-to-face teaching is capable of making up deficiencies from on-line examination.

* Deficiencies for future courses which are offered through mixtures of
online and offline classes:

 Itis difficult to identify online student’s ID.
* Itis difficult to manage online students” actual learning condition.
* Online class learning will be affected in the event of poorly-made teaching materials.

e Students are prone to have difficulty in adapting to switch between face-to-face and
online teaching.



Metaverse Learning

Metaverse
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Metaverse Learning

» Metaverse learning comes with all advantages from face-to-face teaching and

online learning, and is capable of making up their deficiencies.

» It is a connection between real world and virtual world. Switch can be conducted anytime when
responding to learning environment under pandemic.

» Learning process is automatically recorded completely. Respective learning certificates, awards,
graduation certificates and so on can be stored in Metaverse forever.

» There are no limits of space or time with regard to learning which can be conducted anytime
and anywhere.

» Virtual environment and simulated interaction between teachers and students can make up
online learning deficiencies of lack of interaction between teachers and students.

» Virtual 3D multi-media teaching materials can supplement real-scenario interactive teaching
which cannot be achieved by real environment.

» Immersive interactive virtual learning has high learning efficiency.

» There are no restrictions from physical equipment and environment. It is easy to conduct
various apprenticeships and practices in Metaverse in order to enhance students’ employment
experience.



Metaverse Learning

Metaverse Learning >

< Traditional Learning

Identification Student ID Student ID Identification
: Virtual ial .
Friends e Classmates Friends
Group
T Vlrtua.l Face-to-.Face Teaching
Interaction Teaching
. B .
Environment . oundless Classroom Environment
Time & Space
Teaching Virtual Reality Blackboard/ Teaching
Material Media Teaching Material Material
Learning ||Learning Process Roll Call/ Learning
Process Real-Time Recording Performance Process




Metaverse Learning

* Six Main Techniques

e Blockchain

» |D Certification, Digital Certificate, Learning Process, Learning Performance
Network

» Ultra-Speed Stable Network, Cloud Service, Cloud Computing
Artificial Intelligence

» Gesture Detection, Virtual Intelligence, Natural Language Processing
Internet of Things

» Physical Sensibility Connecting Real and Virtual Worlds
Interactivity

» XR Interactive System -~ Social Interactive
Multimedia

» High-Speed Simulated 3D VR Environment, 3D Media Teaching Material



Metaverse Learning in National Dong Hwa University




Metaverse Learning in National Dong Hwa University

Names of Events

Han Tze Campus Corporate Virtual
Company

Student Virtual Reality Competition

Utilization of Block Chain Technology to
Store Student’s Certificates Forever

Introduction of Events

Through the operation of a virtual corporation, students are allowed to
assume various posts of a company. Students are able to have an early

experience of operation patterns in work place through actual operation
of practices.

A Dong Hwa campus navigation model was established by students.

Current operation pattern of student ID is combined with block chain
technology allows students to have e-graduation certificates.



Metaverse Learning in National Dong Hwa University

Preeminent Performance by “AR/VR Technology Promoting Eastern Taiwan Digital Economy” Research Team from
Department-of Computer Science and Information Technology of National Dong Hwa University

With focus on tourism and agricultural digital
economy in Hualien and Taitung, Department
of Computer Science and Information
Engineering of National Dong Hwa University
Integrates advanced Virtual Reality (VR),
Augmented Reality (AR) and related
technologies of computer vision, and breaks
through current unfavorable restrictions on
Hualien and Taitung to develop virtual tourism
Interaction contents. It has also developed
agricultural remote monitoring and
management system, which is capable of
automatic monitoring and telepresence, as
well as smart safe drive navigation service
which comes with augmented navigation
function. These have injected new green
digital power into local tourism and
agricultural industries.




Metaverse Learning in National Dong Hwa University

Alliance with HTC-in Establishing the First VR Talent
Incubation Center in Eastern Taiwan

Department of Computer Science and Information Engineering
of Dong Hwa University entered an Academia-Industry
Collaboration Memorandum of Understanding with HTC
Corporation on November 19th, 2020 to build up the first VR
(Virtual Reality) talent incubation center in eastern Taiwan. T ’
Going forward, the parties will collaborate in establishing HTC b e e .
VIVE teaching certification center to enhance VR research and

development capability.
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