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Opening Speech by
Professor Sirirurg Songsivilai, M.D., Ph.D.,
Permanent Secretary,
Ministry of Higher Education, Science, Research and Innovation, Thailand
at the Opening Ceremony of the 13™ International E-Learning Conference 2022

On Friday 22" July 2022

Distinguished speakers and guests,

Ladies and gentlemen

First of all, on behalf of the Ministry of Higher Education, Science, Research and
Innovation, Thailand or MHESI, | would like to express a cordial welcome to each and
every participant to the Thirteenth International E-Learning Conference 2022. | appreciate
an opportunity to preside physically at the meeting venue and virtually on Metaverse.

Before we commence the meeting, | would like to reiterate that MHESI positions
itself as the spearhead in enhancing the country’s competitiveness. The main missions
are to promote life-long learning, accelerate academic and research and support
innovation production. With these missions, we have no choice but to be proactive, keep
pace with the global dynamism and try to stay ahead of the game. Innovation and
technology are utilized, including outcome-based education, higher education sandbox
and digital technology.

The MHESI, in collaboration with the private sector and higher education
institution, invests heavily in MOOC development. The learning management system
(LMS) and courses are developed and delivered through the Thailand Cyber University.

It is to ensure accessibility to education for learners, regardless of their age, location and



interests. At present, Thai MOOC platform offers over 500 courses, with more than
1,440,000 users. It has awarded certificate to 1,400,000 learners. The number is
impressive. However, the global dynamism does allow us to enjoy the past and present
success. The COVID-19, changing labor market needs and learner’s habit force us to
continuously develop and tailor our effort in online education and training provision.

Today we will have a chance to share current knowledge and practices on MOOCs
spheres, discuss the future trends of MOOCs and come up with recommendations on the
direction of online education. Hence, | would like to encourage every participant to seize
this opportunity and move forward together.

| would like to conclude my remarks by express my sincere gratitude to the keynote
speakers and invited speakers from all over the world. My appreciation also goes to Thai
MOOC, TCU, paper reviewers and organizing committee for their effort in making the 13t
IEC2022 possible. At this time, | would like to declare the Thirteenth International E-
Learning Conference 2022 open. | wish the meeting a great success and look forward to
productive outcomes.

Thank you. zeauqmasu



The TCU International e-Learning Conference
(IEC2022)

Important Announcement

by Thailand Cyber university (TCU), the conference host.

Due to the wide spreading of Covid-19, TCU and everyone involved in this event are greatly
concerned about hygiene and safety of the attendees.

To reduce the risk of becoming infected with COVID-19 and to prevent the spreading of the
disease, we have decided to change the way the conference is organized.

IEC2022 will be offered in three formats, which are : 1) Onsite (ATK result will be required) 2)
Online (Webinar), and 3) On-Verse (Metaverse).

IEC2022 will feature renowned keynotes and invited speakers from around the world. They will
kindly share with us and discuss on various interesting topics within the theme of Social
Change and Future of MOOCs. The conference sub-topics include :

MOOCs and impact on social change

MOOCs and online learning in future education

Upskill reskill workforce

Role of MOOC:s in shaping the future of higher education

MOOCs and life-long learning from providers update 2022: Platform and pedagogy
Metaverse and immersive technology in online learning

Quality of online and blended learning

Post COVID education

Other topics related to the conference theme

In addition, there will be showcases on Online Teaching and Learning Solutions from the
industry, best practices, as well as panel discussions from international and national experts
after the keynote sessions. Thus, IEC2022 is an event not to be missed. See you on 22 July
2022!

#IEC2022 #TCUIEC2022



IEC2022

Theme

Social Change and Future of MOOCs

Sub-themes

Topics

Building Future-Ready Lifelong Learning through Equitable and Quality Online and
Blended Teaching and Learning

Technology-Enhanced Collaborative and Blended-Learning

Educating Future STEMers and STEAMers

Virtual Mobility and Cocurricular Programming for Lifelong Learning

MOOC and Online Learning in Future Education for Future Skills

Designing, Developing, and Delivering the Most Career-relevant Online Programs
Metaverse and Immersive Technologies in Teaching and Learning

MOOC developments and online education good practices and resources

Changing roles of technology in shaping the future of higher education and lifelong
learning

Current issues in the 2020 Beijing Declaration of MOOC Development

Pedagogy & Instructional Design: Creating sustainable digital education

Evolving and revolutionizing the underlying digital education platform and experience
Integration & Extension: Analyzing the data, exploring the technology fostering education
Digital education and sustainability

MOOCs and impact on social change

MOOCs and online learning in future education

Upskill reskill workforce

Role of MOOC:s in shaping the future of higher education

MOOCs and life-long learning from providers update 2022: Platform and pedagogy
Metaverse and immersive technology in online learning

Quality of online and blended learning

Post COVID education

Other topics related to the conference theme
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Social Change and Future of MOOCs

\ CONFERENC.’EMPROGRAM \\

(Bangkok, Thailand Time GMT +7 / 24-hour clock)

M»MAIN ROOM

8:30-9:00

Master of
Onsite

Ceremonies:

Onsite

9:00-9:10

Onsite

Online

9:10-9:40

VDO

&
&
L\

Welcome Session with MCs

Professor Jintavee Khlaisang, Ed.D.
Deputy Director of Thailand Cyber University Project,
Ministry of Higher Education, Science, Research and Innovation, Thailand

Vorasuang Duangchinda, Ph.D.
Director of Office of Online Education, Sripatum University, Thailand

Event Report

Associate Professor Thapanee Thammetar, Ph.D.
Director of Thailand Cyber University Project,
Ministry of Higher Education, Science, Research and Innovation, Thailand

Opening Remark

Professor Sirirurg Songsivilai, M.D., Ph.D.
Permanent Secretary,
Ministry of Higher Education, Science, Research and Innovation, Thailand

IEC2022 Opening Presentation

* Photo Session

Topic: Opening Learning for All Learners: Workforce Development, E
Competency-Based Education, and MOOCs

Keynote: = professor Gerard L. Hanley, Ph.D.
Director, CSULB Center for Usability in Design and Accessibility (CUDA); Executive Director,
MERLOT and SkillsCommons; Professor Emeritus, Department of Psychology,
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California State University, Long Beach, USA

(California, USA Time (Thursday 21 July) 07.10 PM)

9.40-10.10  Topic: The Promotion of Digital Transformation of Higher Education E
with MOOCs and Online Education in China

Online Keynote: [l Xiaoxiao Wang, Ph.D.
Director of Online Education Center at Tsinghua University,
Secretary General of Global MOOC and Online Education Alliance,
Secretary General of MOE’s Research Center for Online Education, PRC
(Beijing, China Time (Friday 22 July) 10.40 AM)

10.10-10.30  Topic: After Pandemic, Digital Transformation and Challenges E
of Higher Education for the Age of Artificial Intelligence

Online Keynote: {@; Sanghyun Jang, Ph.D.
Executive Director of the KERIS (Korea Education & Research Service),
Director general of ACU (Asean Cyber University), Republic of Korea
(Seoul, Republic of Korea Time (Friday 22 July) 12.10 PM)

10.30-10.50 Refreshment Break

10.50-11.20 Topic: How Swayam has Transformed the Indian Higher Education Ecog
System

Online Keynote: 2w Jeetendra Pande, Ph.D.
Associate Professor, School of Computer Science
Uttarakhand Open University, India
(Haldwani, India Time (Friday 22 July) 09.20 AM)

11.20-11.50 Topic: Technology-Enhanced Collaborative and Blended-Learning E

Online Keynote: gyl Professor Ren Yi
Pro Vice - Chancellor (International)
University of Southern Queensland, Australia
(Queensland, Australia Time (Friday 22 July) 02.20 PM)

11.50-12.20 Topic: Approaches to Designing Justice-Oriented MOOCs E
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Online Keynote: B Taskeen Adam, Ph.D.
Associate Manager
Open Development & Education, EdTech Hub, England
(Eastern Africa Time (Friday 22, July) 07.50 AM)

12.20-12.50 Lunch Talk: Thai MOOC Story E

Onsite === Associate Professor Thapanee Thammetar, Ph.D.
Director of Thailand Cyber University Project,
Ministry of Higher Education, Science, Research and Innovation, Thailand
Onsite E Associate Professor Anuchai Theeraroungchaisri, Ph.D.
Deputy Director of Thailand Cyber University Project,
Onsite f\@try of Higher Education, Science, Research and Innovation, Thailand
mmm Professor Jintavee Khlaisang, Ed.D.
Deputy Director of Thailand Cyber University Project,

Ministry of Higher Education, Science, Research and Innovation, Thailand

12.50-13.30 Topic: Self-Motivated Remote Assessment

Introduction and Welcome Speech
Online Helga Stellmacher
Director, British Council Thailand
Online Keynote: pad Mr. Tony Gurney
Lecturer
School of Computing, University of the West of Scotland, Scotland
(Edinburgh, Scotland Time (Friday 22, July) 07.00 AM)

Afternoon Sessions

9» MAIN ROOM &

13:30-14:00 Topic: The Role of the Co-MOOC in Shaping the Future Impact E
of HE on the UNSDGs

VDO+Online Keynote: &t& Professor Diana Laurillard
Professor of Learning with Digital Technology
UCL Knowledge Lab, England
(London, England Time (Friday 22 July) 07.30 AM)
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>> Room 1: Best Practice Partners (Thai MOOC Avengers Team)

Moderator: Associate Professor Thapanee Thammetar, Ph.D.
Onsite Director of Thailand Cyber University Project,
Ministry of Higher Education, Science, Research and Innovation, Thailand
Associate Professor Anuchai Theeraroungchaisri, Ph.D.
Deputy Director of Thailand Cyber University Project,
Ministry of Higher Education, Science, Research and Innovation, Thailand

14:00-14:30 Topic: Application of MOOC in Work Based Education, Case Study:
Panyapiwat Institute of Management

VDO === Professor Pornwit Patcharintanakul

Vice President for Academic Affairs of Panyapiwat Institute of Management, Thailand

14.30-15.00 Topic: Model of Educational Management through Information Technology
and Communication after the New Normal Era by the University Network
for the Development of Higher Education

m== Associate Professor Prakob Koraneekij, Ph.D.

Chulalongkorn University, Thailand

=== Assistant Professor Charuwan Kritpracha, Ph.D.
Online Prince of Songkla University, Thailand

=== Arnan Sipitakiat, Ph.D.

Chiang Mai University, Thailand

=== Assistant Professor Denpong Soodphakdee, Ph.D.

Khon Kaen University, Thailand

15:00-15:15 Refreshment Break

15.15-15.45 Topic: Thai PBS MOOC for Inclusive Media on Active & Participatory
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Learning

=== Ms. Natha L.Wittayakorn

Manager of Public Broadcasting, Information and Learning Centre, Thai PBS
Onsite === Mr. Kanis Boonyapanich

Executive editor, News Department, Thai PBS

m== Mr. Preechapol Intrarachote

Manager of Camera Man, News Department, Thai PBS

15.45-16.05 Topic: MOOC Development Guidelines for Enhancing Thai MOOC Quality
and Operations Management

Onsite === Associate Professor Praweenya Suwannatthachote, Ph.D.
Department of Educational Technology and Communications
Faculty of Education, Chulalongkorn University, Thailand

16.05-16.35 Topic: Thai MOOC Academy

Online === Pongtawat Chippimolchai, Ph.D.
CEO and Developer, Punsarn Asia Co., Ltd., Thailand

Onsite ™= Associate Professor Anuchai Theeraroungchaisri, Ph.D.

Thailand Cyber University

=== Mr. Noppadol Choti

Thailand Cyber University

=== Mr. Jira chonraksuk

Thailand Cyber University

Onsite

Onsite



55 The TCU International e-Learning Conference (IEC2022)
@ Social Change and Future of MOOCs
"“g'na“ona' e-learmng 2 nzz Online.On Site.On Verse | 22 July 2022

Conference https://iec2022 thaicyberu.go.th
Social Change and Future of MOOCs

\ CONFERENCE PROGRAM \\

@@ /
/) \&’9

)) Room 2: Future MOOC Marketplace Presentation
O

Moderator: === \/orasuang Duangchinda, Ph.D.
Director of Office of Online Education, Sripatum University, Thailand
=== Associate Professor Nammon Ruangrit, Ph.D.

Onsite Silpakorn University, Thailand
=== Associate Professor Eknarin Bangthamai, Ph.D.
Silpakorn University, Thailand

14.00-14.20 Topic: Advances in Network Technology to Access Virtual Classroom
Systems

Online AIS (Advanced Info Service Public Company Limited)
=== Supoet Srinutapong, Ed.D.

Head of Technical Knowledge Management, AlS

14.20-14.40 Topic: MOOCs as a Significant Platform of iPad for Creative Learning
Online Course

Online Apple Thailand
mmm Assistant Professor Suthida Chamrat, Ph.D.
Faculty of Education, Chiang Mai University, Thailand

14.40-15.00 Topic: Adaptive Learning with Google for Education Solution

Google Technology
Onsite === Ms. Jarunee Sinchairojkul
Education Lead, Google for Education, Thailand
Onsite Mr. Richard Qi
Google Workspace Specialist Government and Education, APAC
Mr. Edward Handy Satio
Google Workspace Customer Engineer, Public Sector, Google Asia Pacific

Online
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15.00-15.15 Refreshment Break
15.15-15.35 Topic: Microsoft Education Reimagined with Metaverse

Microsoft
VDO === Ms, Sirinut Sararat
Academic Director of Microsoft Thailand Co. Ltd.
Onsite === Mr. Vongsakorn Pannate
Managing Director of Sustainable Solution Company Limited,
Microsoft HoloLens Agent

15.35-15.55 Topic: Discussion Room: Oculus Tool for Metaverse Education
Let's spread, Share, Learn and Open Up the Vision of Metaverse for
Education Together

Oculus club
Online === Assistant Professor Surapon Boonlue, Ph.D.
King Mongkut's University of Technology Thonburi, Thailand
Onsite ™= Associate Professor Anirut Satiman, Ph.D.
Silpakorn University, Thailand
=== \/orasuang Duangchinda, Ph.D.

Onsite
Director of Office of Online Education, Sripatum University, Thailand
15.55-16.15 Topic: Noise Cancelling Technology with Al in Conference
One-to-all

Online === Mr. Vasavas Nonsopa
Chief Executive Officer, One-to-all

16.15-16.35 Topic: Building a Global EdTech Reference Course E

SuperCharger Ventures
Online EEE Mr. Alessandro Di Lullo
Co-Founder, SuperCharger Ventures

16.35-17.30  Topic: Entering NFT World with JNFT

Jventures
Online === Mr. Woraphot Tharasiriskul
Chief Technology Officer, Jventures
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)) Room 3: MOOC Research Paper Presentations E

(Accepted papers will be published in IEC 2022 proceeding and selected papers will be
published in JECT journal)

Online === Professor Prachyanun Nilsook, Ph.D.
Chairpersons: Thailand Association for Education communicational and Technology (Thai AECT)
Onsite ™= Assistant Professor Sirirat Petsangsri, Ed.D
King Mongkut's Institute of Technology Ladkrabang, Thailand

Moderator: Professor Jintavee Khlaisang, Ed.D.
Onsite Deputy Director of Thailand Cyber University Project,
Ministry of Higher Education, Science, Research and Innovation, Thailand

Research Papers:
Online ﬁ'avim Speculative Plausible Future Design of an Al eLearning Application for a
14.00-14.15 Vocational Institution in Tokyo
Presenter: Poonsri Vate-U-Lan
Affiliation: Royal Melbourne Institute of Technology University, Australia

14.15-14.30 Distributed Cloud Architecture on Digital Repository for Digital Transformation
Presenter: Jaruwan Karapakdee

Affiliation: Srinakharinwirot University, Thailand

14.30-14.45 Big Data Adoption and Knowledge Management Sharing to Organizational
Intelligence
Presenter: Surasak Srisawat

Affiliation: Office of the Basic Education Commission, Ministry of Education, Thailand

14.45-15.00 Digital Culture Leadership in Elementary Education
Presenter: Phiraya Chompoowong
Affiliation: King Mongkut’s University of Technology North Bangkok, Thailand

15.00-15.15 Students’ Preparedness for Online Learning and Its Effectiveness: A Regression
Analysis Among Students of a Public University
Presenter: Juris Canlas Ponio
Affiliation: Don Honorio Ventura State University, Philippines
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15.15-15.30

15.30-15.45

15.45-16.00

16.00-16.15

16.15-16.30

16.30-16.45

Blockchain based credit transfer for higher education institutions

Presenter: Sasitorn Issaro
Affiliation: Nakhon Si Thammarat Rajabhat University, Thailand

Business Intelligence for Data Driven Decision Making in Vocational Education

Presenter: Siriporn Chairungruang
Affiliation: Institute of Vocational Education Bangkok, Thailand

Digital Learning Space Management for Digital Nomad
Presenter: Nithiwit Nithitaknakin
Affiliation: King Mongkut’s University of Technology North Bangkok, Thailand

Comparison of MOOC Platforms in India

Presenter: Balam Singh Dafauti
Affiliation: Uttarakhand Open University, India

Online Active Learning Activities to Enhance English Writing Skills for Non native
speakers in Vocational College

Presenter: Ying Siyuan
Affiliation: King Mongkut’s Institute of Technology Ladkrabang, Thailand

Smart Campus Vocational College with Digital Twin for Sustainable Comfort
Monitoring

Presenter: Phatthachada Khampuong
Affiliation: Institute of Vocational Education Bangkok, Thailand



The Promotion of Digital Transformation of Higher Education with
MOOCs and Online Education in China

Dr. WANG Xiaoxiao

Director of Online Education Center, Tsinghua University
Secretary General of PRC Ministry of Education Research Center for Online Education

Secretary General of Global MOOC and Online Education Alliance
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China's implementation of MOOCs has triggered a learning
revolution of new ideas and new forms
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China's policies for MOOC development
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* “Opinions of the Ministry of Education (MOE) on
Strengthening the Construction, Application and
Management of MOOC in Higher Education
Institutions (HEIs)”: with HEIs as the main body, thus
encouraging support from the government and
participation from the society.

“Guidelines of MOE on Deepening Reforms of
Education and Teaching for HEIs Subordinate to
Central Government”: promote the deep integration of
information technology, education and teaching

* “Opinions of MOE on Promoting Academic Credit
Recognition and Transfer Among HEIs”

“MOE on Initiating the Recognition of the 2017
National-Level Excellent MOOCs”: providing
incentives as well as standards and role models for
excellence.

MOE launched “Educational Digitalization 2.0 Action’,
Plan”: promoting “Internet + Education™

MOE will implement the “Double 10,000 Initiative”

for building first-class courses: 10,000 national-level +
10,000 provincial-level excellent blended learning ‘
courses, which includes 3,000 national-level excellent
MOOCs
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In China, quality MOOCs are
widely and deeply used in the
formal education system of

universities.

Till March 2022,

The proportion of Chinese university
teachers using MOQCs to carry out
blended learning of online and
offline

has gone from 34.8%

before the pandemic

Upto 842%
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Tsinghua University Cooperates with int'l platforms
coursera [N

Students

Thei MOOC 1.4M

Courses
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MOOCs play an important role in ensuring the normal
teaching order of higher education in China
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1.08 million university teachers offered 1.1 million
online courses, with 3.5 billion university students
learning online. 91% of the courses of all Chinese

universities have been offered online.
10
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Digital Twin: —
Rain Classroom “Clone Class” . X Cy S0

- D N
In-Campus Remote
Classroom Classroom

On the basis of the Rain Classroom platform, the concept of "digital twin" is applied to
reconstruct the perceived teaching scenes in the digital world, forming a series of "clone
class" isolated from the initial class. In the "clone class", the new students can carry out
large-scale real-time communication and interaction.

Tsinghua University

Teachers and students' improved IT literacy lays the
foundation for more innovations in online education
In 2021 fall, Tsinghua University, together with 13 universities in
Shanghai, Zhejiang and Fujian, provided open courses for 9

universities in Xinjiang by "clone class", covering nearly 20,000

teachers and students.

Develop innovative educational technology tools

Apply technology into education deeply

Be demand-oriented
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Exploration in the development of virtual teaching and research rooms
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Offline workshop + targeted one-on-one guidance —) Inter-university teaching and research + teaching cooperation
WeChat groups / online peer interaction + discussion Improved teaching methods, personal growth, communication
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China keeps exploring innovation in and
cooperation on int'l online education l
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Learn from experience of MOOC development
and keep improving course quality ok WO E B

1. Unlve.rs.lt.le.s should earne;tly fulfill their N o
responsibilities of the teaching and o O o B
management of online open courses . H A
2. Universities should improve the %% (2022 19
management of teachers of online open
courses
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3. Universities should strictly ensure students FEER IR B TR F 2 L
online learning and examination disciplines
4. Improve self-supervision of online open B4 BRE. EETRNT (HE). REH. ABER
course p|atf0rms B, 2A%F (B), WHEFRH (T, £), FRAFLRR
5 | |atf0rm su erViSion svstems HEHE. AEd. 248, FHEFRH., AXET (RE)

: mproye p . p y HAE (F) BREREFR. HESREMEF
6. Establish a multi-departmental B RS (U TRABE) E4F BN
coordination mechanism FHE, BPEATFRERBRERF, HE CPEARRSD

EHEEAAD CPEARKPEAMELLH) (FRHE
FARF AN ERED KRS BT EAHED FERER,

16
S ™ . T O N




BHB T ELAFERGRFS

L EREERE [ international online edt

_iCourse

Available to learners from a

Tsinghua University

MOOCs and online teaching are an important direction

for the future development of higher education

Global MOOC and Online Education Alliance (GMA) members are

world-leading universities and platforms from across the globe
(including Thai MOOC) . GMA is initiated by Tsinghua University

(also elected as the inaugural chair institution and where the

secretariat is based), and co-founded by 20 institutions in Dec. 2020.

Mongolia University of
Science and Technology

Cornell University CRI (Center for Research Nanyang Technological
edX* CIUN  and Interdisciplinarity) University
America y
. ;

Rice University

Politecnico di Milano Asia Peking University
University of Toronto RWTH Aachen University S Shangh
Saint Petersburg University Thai MOOC*
University of Manchester " Tsinghua University**

xuetangX*
University of Nairobi Zhejiang University
Latin , . .
University of Chile America Oceania University of
1 1 Auckland

T - c
*Thai MOOC, edX, xuetangX are online education platforms h ' " 0 0
** Tsinghua University was elected as the inaugural chair institution of the alliance S

L
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Thank youl!

GLOBAL MOOC AND ONLINE

EDUCATION ALLIANCE
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Technology-Enhanced Collaborative and
Blended-Learning.

Together, we make a difference.

Professor Ren Yi
University of Southern Queensland, Australia
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We’re research focused

30 areas of research
DDDH ‘at’ or ‘above’ world standard

Australian Research Council’s Excellence in Research for Australia
results, 2018-2019

CRICOS QLD 00244B NSW 02225M | TEQSA PRV 12081
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Why Study digital at UniSQ

+  We are passionate about virtual study

» Over 20 years experience in delivering the highest quality degrees to
thousands of students online

* Ranked No. 1 in Australia for Graduate Starting Salary
* Ranked top 86 young universities worldwide

1 Good Universities Guide, 2018-2020
2 Quacquarelli Symonds, 2019

3 Good Universities Guide, 2020

4 Times Higher Education World Young
University Rankings, 2022.




Digital Learning Innovation
Menu
Excellence in learning, teaching and student
success at USQ
Discussion forums
Explore practical course-based teaching strategies, learning

approaches and student activities, which heighten university

studen: success.

University of Southern Queensland Australia 7

University of
Queensiand Curricular Animation

Australia

player.vimeo.com/video/524569859

L
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Queensiand - [)esgigning online learning materials

Australia

Online and face-to-face student experiences are blended to meet
student, discipline and industry needs and contexts.

Whether our students are studying primarily online or on-campus,
they all have a digital-first learning experience, using innovative
approaches for interaction, communication and connection.
Online learning is part of the overall student experience,
complimented by extensive support for students and graduate

career success.

USQ’s Three Online Learning
Guiding Principles

CRICOS QLD 00244B NSW 02225M | TEQSA PRV 12081

University of
Southern

Queensland  [J)esigning online learning materials

Australia

Leader

(Goals, KPIs, Milestones, Deadlines, Delivery, Evaluation, Continuous Improvement)
Discipline Experts

(with Industry consultation & Knowledge of Student Cohorts)

Minimum Requirements for a Consistent Online Learning Experience

Educational Designers

(Writing Curriculum, Designing Pedagogy, Digitally Innovating)

CRICOS QLD 00244B NSW 02225M | TEQSA PRV 12081
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Australia

O - Open

N — Navigable
L — Learning

| — Interactive
N — Networked
E — Engaging

https://educationtechnologysolutions.com/2019/06/how-to-design-deliver-quality-online-education

Designing Courses for Online Delivery

CRICOS QLD 00244B NSW 02225M | TEQSA PRV 12081

University of
Southern

oweensiana  =XCe€llent Virtual Learning Environment

Australia

USQ’s Learning Management System incorporates:

USQ Study Desk
- Accessible on multiple devices
- 247 Access to course content specifically tailored for effective online study

+ USQ Open Desk
- Access courses available to you

USQ Upskill Platform
- Offers a suite of online minicourses for professional accreditation

USQ iconnect
- Interact with peers, ask questions about study, share advice and support other
students
- Available online via Zoom, Live Chat and USQ Facebook group.

CRICOS QLD 00244B NSW 02225M | TEQSA PRV 12081




University of

oneana Voted as Australia’s Best Tertiary Library

Australia

Contact Library help desk over the phone, via online chat, or

emalil
» Access both print and digital material
* Online consultations with Librarians/Learning Advisors
» Join Study Support Sessions
- Discussions on any study topic
- Question and answer sessions

CRICOS QLD 00244B NSW 02225M | TEQSA PRV 12081
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oueensand  Learning and Teaching Resources

Australia

usg.edu.au/learning-teaching/resources

University Learning and Teaching UsQ R 2

otk " Practical Resources Supporting Online
Learning Practice, Research and
Scholarship

v How To Help Your Students Be Employable

CRICOS QLD 00244B NSW 02225M | TEQSA PRV 12081
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Southern

oueensiand  Learning & Teaching Support

Australia

Award Winning Academic Staff
» Experts in two field — the content they teach and how it
is taught

Keep up with industry practices and networks to pass-
on to our students

Professional Staff

* A ‘Student Relationship Officer’ to work alongside you
to:
- Keep you on tract to complete your studies
- Provide in-depth, tailored support

CRICOS QLD 00244B NSW 02225M | TEQSA PRV 12081
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The HIVE

The Hive for Immersive and Virtual Experiences

Virtual Reality

Augmented Reality

360 degree video

Lightboard

Clinical simulation

Virtual, immersive preparation for professional placements
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Iti.usg.edu.au/photospheres/?serverlD=eae4b0fc-64f4-11eb-ae93-0242ac130002

4 “This is incredible. This footage means that even
-
=

=

Industrial Technology and Design students in

— remote place or other parts of the world can

CRICOS

Community practices

» Programs that enable sector and wider
community outreach:

» - HIVE for Virtual and Immersive Learning
* - Open Textbooks

» - Design for equity and access: rural,
remote, regional and incarcerated students.

have access to a real workshop to be able to do
Workplace Health and Safety audit assessments.”
Rob Cantle

“It's like Where’s Wally in an Industrial Technology
and Design Workplace Health and Safety space”

&
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Let’s connect.

unisq.edu.au/international

Find our more:

&N partners@usg.edu.au

S
N +61 7 4631 5543

CRICOS QLD 00244B NSW 02225M | TEQSA PRV 12081




U Education Context in SA

Outline

[0 Research Questions and methodology

0 Framing MOOC production
[0 Conceptualising the MOOC

0 Critiques of the Open Education [ Situating the MOOC

Movement
[0 Decolonising Education

[ Creating and Implementing the MOOC

0 Dimensions of Human Injustice
[ 4 Categories of MOOCs Regarding

Injustice
0 3 Key Arguments

0 4 Guidelines to justice-oriented MOOCs
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Covid-19 pandemic highlights challenges of
online teaching and learning
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89% of English
Repositories of OER
come from Europe
* and North America,
" with only 1% from

Africa.
(Santos-Hermosa et
al. 2017, p. 106)

ces in OER/MOOC

! Within the MOOC.

sphere, only 1.7 %

and 1.1% MOOC ', ©i¥

'a--'.'l

producers are black
on Coursera and
Futurelearn
respectively (Lockley,

In 2017, only 164 of ‘-

the 2240 courses
(7.3%) on %
Coursera were from
the Global South.
(Adam, 2019)

~

Conceptual Frameworks




The Neoliberal Critique — they can be co-opted for neoliberal agendas

® Problematises ‘openwashing’; the use of open terminology, without its underlying
tenets of free access and open licensing, for branding, marketing and commercial
interests, such as in the case of MOOC platforms (Weller 2014; Wiley 2011b)

Lit Review — Three critiques of the OEM/MOOCs

The Social Injustice Critique — they can contribute to injustice

* Problematises the idea of ‘openness’ as good in and of itself, and asserts rather
that open educational programmes need to make a concerted effort to centre
issues of social (in)justice if they are to address educational inequalities (Bali et al
2018; Hodgkinson-Williams and Trotter 2018; Lambert 2018; Watters 2014)

and geopolitical imbalances within the OEM (Adam 2019; Lockley 2018; Piron et al
2017).

= challenges the notion that openness is inherently and universally good

. IHEM
A
= critiques the ‘skewed geo-politics of knowledge’ which ‘ironically worsened in an
open education landscape’ (Czerniewicz 2018:1).

= challenge the assumed superiority of Western knowledges and epistemologies

QY
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mmmw The Neo-colonial Critique - they can promote neo-colonialism N (rl\
e 'o SIS
¢ Builds upon the social injustice critique to further emphasise the cultural-epistemic
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Digital neo-colonialism

the use of information technology and the internet by hegemonic powers as a
means of indirect control or influence over a marginalised group or country”
(Adam 2019)

Hegemonic
powers could
be nation
states,
corporations or
institutions.

Digital
neo-colonialism
could be a form

of economic,

social, or
cultural
hegemony

Promotes a
technological
understanding of
being through
privileging
calculative
thinking and
technocracy

Similar concepts
include cyber
colonialism, data
colonialism,
techno-
colonialism and
techno-capitalism

e
oA s < AN NEGATIVE NEUTRALITY
"




Colonial elements in MOQOCs

Globalising education

Western epistemological
and pedagogical
underpinnings

Dominant languages

“Core-to-periphery”
implementation

Colonial logic and bias in
algorithms

Adverse incorporation

EdTech platforms that position themselves as global or universal but promote dominant
knowledges (mostly White, Western-centric), values, norms, beliefs and languages to the
detriment of those from marginal, non-dominant, local and indigenous groups.

Promotes rationalistic, secular, universal, objectivist, modernist, written, behaviorist and
individualistic ways of being and marginalising spiritual, ancestral, oral, subjective, critical
and communitarian ways of being.

Dominant languages used to achieve product scaling, that lead to the loss of the
conceptual frameworks used by minority languages.

Products can promote a predominantly one-way transmission of standardised knowledge
from Western countries to a diverse, complex pool of ‘awaiting’ participants globally.

Technical designs that overlook who creates EdTech products, who it is designed for, and
the embeddedness of colonial logics.within the design

Young learners’ thoughts and experiences are tracked and monitored, giving them a
life-long digital footprint. They do not realise what they are signing up for.

Dimensions of Human Injustice

Social Justice Frameworks:

* Redistribution/Restructuring
* Recognition/Re-acculturation
* Representation/Reframing

Material Injustic

Addresses the causes of
resource, infrastructural,
geographical and

inequalities stemming
from human hierarchies.

Decoloniality:

* Coloniality of being
* Coloniality of knowledge
* Coloniality of power

Cultural-epistemic
Injustices

Addresses dominant
conceptions of knowledge that
exclude differing histories,
values, narratives, and
worldviews.

olitical &
molitical Injustices

Addresses international
and national relations of
power that reproduce
racial, class, sexual,
gender, geographical,
spiritual and linguistic

socio-economic

Social Justice lens built from the works of Rawls
(1971), Fraser (2005), Young (1997), Lambert (2018),
Luckett & Shay (2017), Hodgkinson-Williams and
Trotter (2018).

hierarchies. Decolonial lens build from the works of
Maldonado-Torres (2016), Grosfoguel (2007),

Ndlovu-Gatsheni (2015).




Four categories of MOOCs regarding justice

A justice-oriented MOOC is defined here as a MOOC that seeks to address material, cultural-epistemic and
political/geopolitical injustices in itself and in society

MOOCs that perpetuate injustices

¢ a MOOC that gives historical narratives which exclude certain histories and viewpoints, whether
intentionally or inadvertently

MOOCs that are based on open philosophies but that do not particularly address injustices

* a MOOC teaching programming using openly licenced material and software without removing
technological, cultural or linguistic barriers to access.

* a MOOC that empowers journalists, activists or NGO workers to strive for their causes, or MOOCs that
guide engineers to consider the societal or environmental impacts of their designs

Justice-oriented MOOCs that strives to include marginalised groups and their knowledges through removing

barriers to access and participation
* a MOOC that focuses on inclusive education in low-resourced areas.

Three key arguments

1.) There is no one-size-fits-all framework to creating justice-oriented MOOCs. Justice-as-content, justice-as-pedagogy and

justice-as-process are 3 approaches highlighted here.

e Rather, it is crucial to unpack the purpose of the online course, the target group, and the courses philosophical
underpinnings, as these factors will guide different approaches to justice-oriented learning design.

2.) Course designers need to examine their subjectivities and how these shape the epistemological framings of the course
from its conceptualisation.

e Epistemic diversity in course designers is crucial (Adam, 2020). Online courses are designed from certain contexts and for
certain contexts and these contexts need to be made explicit.

3.) Greater emphasis is needed on factors outside the construction of the course curriculum, i.e. factors beyond content,

outcomes, assessments, processes, pedagogy and even praxis.

e There is a tendency to focus on what happens in a course, without explicitly emphasising the social, political,
environmental and technological contexts surrounding the MOOC as an explicit and conscious step in the design process.




Four decision-making spheres

e |nstitutional Rationales for MOOCs
Framing MOOC Production e Limitations in Platform Choices
e Comparisons between Platforms

e MOOC Designers

Conceptualising the MOOC ¢ Philosophical Underpinning
® Purpose of MOOC

e Target Group

e Technological Accessibility
Situating the MOOC e Language Accessibility

e Learner Support

e Awareness and Advertising

e Power Structures

e Pedagogical Approaches
Constructing and Implementing the MOOC e Participation

e Content

e Activities and Assessment

4 Guidelines to developing
justice-oriented MOOCs




1. Include epistemically diverse
stakeholders at the
decision-making table of MOOC
design

Conceptualising - MOOC Designers

The more epistemically diverse the people who are at the decision-making table, the more inclusive the
MOOC will be, as they are the ones who set the ethos of the MOOC.

MOOC designers’ identities - who they are, what they value, and how they understand the world.- strongly influenced
the MOOC at all stages in design (Adam 2020); it influenced the ethos and purpose of MOOCs, the target groups, the
pedagogy and participatory methods, and the measures taken to make the MOOC open and inclusive.

Gaps in perspectives could be filled through inviting collaborators such as experts, practitioners, teaching assistants or
students to partake in the MOOC formulation.

Partnerships with organisations and practitioners can allow for voices beyond the academic space to be included in the
MOOC, steering it to be more relevant, practical and grounded.




Conceptualising - Philosophical Underpinnings

MOOC designers need to examine and make explicit their philosophical underpinnings, underlying
assumptions and preconceived notions, as this frames the MOOC.

/

‘ What are the underlying philosophical assumptions of the MOOC designers and by extension, the
MOOC?

\

What agendas are being promoted or countered i.e. what does the MOOC stand up for, or stand
up against?

What school(s) of thought is the MOOC speaking from, to, or against?

[

What epistemological assumptions does one have on how knowledge is formed/transmitted and
how learning happens?

N

2. Use different justice-oriented
techniques to address different

injustices in the learning
environment.




Different approaches to justice

There is no one-size-fits-all approach to addressing injustices

Justice-as-content Justice-as-pedagogy Justice-as-process

4 ) 4 . ) KEnsuring a diversity of
Ensuring a brave space :
. . . stakeholders, plurality of
Ensuring content is is created for . ; .
. o . ideas and a diversity of
contextually relevant interactivity, co-creation .
. culturesin
— depending on the — of knowledges, — - .
L o decision-making
purpose and the creativity and critical
S processes of the lesson
student group. thinking to challenge .
design and
norms. implementation
_ Y, \_ Y, \__'MP Y,

3. Ensure that the MOOCs purpose
aligns with the target participant

group’s needs




Conceptualising - Purpose
Category _[subcategory ____________lbxamples

Teaching ‘Celebrity’ instructor ‘What is a mind?’ (UCT, FutureLearn)
Hi(e1 (== Teaching method/approach ‘Education for All: Disability, Diversity and Inclusion’ (UCT, FutureLearn)

Technical skills ‘Julia Scientific Programming’ (UCT, Coursera)

High school/working to university ‘What do Architects and Urban Planners do?’ (Wits, edX)

transition

Supporting current university students ‘Writing your World: Finding yourself in the academic space’ (UCT, Coursera)

= VEIG ) Writing support ‘Postgraduate Academic Literacy for Management and Business Students’ (Wits, edX)
literacies Research and subject-specific support ‘Research Methods: An Engineering Approach’ (Wits, edX)

\'\'[e]{{:]E1=1 Professional development ‘Results-Based Project Management: Monitoring and Evaluation’ (Wits, edX)
skills Business or soft skills ‘Becoming a changemaker: Introduction to Social Innovation” (UCT, Coursera)
Advocacy ‘Activism and Citizen Journalism through Media’ (Wits, edX)
Vocational skills ‘Workplace Health and Safety’ (Alison)
LEEEETG IS Thematic showcase ‘Climate Change Mitigation in Developing countries’ (UCT, Coursera)
showcase — . . .
Interdisciplinary showcase ‘System Dynamics for Health Sciences’ (Wits, edX)
Local knowledge showcase ‘Teaching for Change: An African Philosophical Approach’ (Stellenbosch, FutureLearn)

Adapted from Czerniewicz et al. (2014) with my additions highlighted in red. Examples are my own.

Conceptualising — Target Group

Marginalised +  People from LMICs, particularly those in rural areas

groups +  People from marginalised ethnicities, genders or races

+  People in warzones or disaster-struck areas

+ People marginalised through socio-economic inequality in low-, middle- and high-income countries

*  Fresh high school graduates transitioning into undergraduate studies
L ERSTEENE] o Working persons transitioning into undergraduate studies
Prospective + Undergraduates transitioning into postgraduate studies

* Professionals transitioning to postgraduate studies

Current students + Students on a particular course at a particular university

and academics + All university students at a particular university

+ Students of a particular discipline from any university
Professionals *  People working in advocacy and politics e.g. NGOs, journalists, activists, and policymakers

*  People working in technical fields e.g. engineers, doctors or computer scientists
+  People working in humanitarian fields e.g. educators or social workers

* People working in business e.g. entrepreneurs or accountants
*  People seeking computer skills e.g. web or graphic design

* People seeking hands-on skills e.g. masonry or carpentry
*  People seeking soft skills e.g. communication or negotiation skills

(G EEESTE G S o People who are interested in disciplinary topics for personal interest e.g. science, religion, or history
+ People who are interested in self-development e.g. wellbeing or nutrition




Conceptualising — Target Group (by context)

e Differing family and parental responsibilities

e Differing financial responsibilities

e Differing ages, genders and sexualities

e Differing professional levels and professions

e Differently abled people

e Differing work and travel commitments
Personal and e Differing time availability and flexibility

contextual factors e Differing digital literacy levels

e Differing self-directed and online learning abilities

e Differing access to devices and internet

e Differing language proficiencies

e Differing cultural norms and religious views

e Differing political views

e Differing countries and contexts

4. Use different digital pedagogies
to achieve different learning
objectives




Instructivist
Approaches

Cognitive
Constructivist
Approaches

Social
Constructivist
Approaches

Socratic
Approaches

Liberationist
Approaches

Connectivist
Approaches

Different digital pedagogies

e This teacher-centred approach uses a unidirectional approach to deliver content and information to
students.
e This would be done through live or recorded lectures.

e Students independently construct their own knowledge through activities and reflection and are actively
involved in their learning and meaning-making process.
e This inquiry-based learning can be done through provocations and scenario-based learning.

e Meaning is constructed through interaction with others and the environment. This participant-centred
approach emphasises social learning, experience-sharing and collaboration.
e This can be achieved through breakout sessions, group projects or peer assessments.

e Learning is acquired through an exchange of ideas and viewpoints. Participants are not dictated the
truth/answer nor expected to unquestioningly embrace their teacher’s understanding.
e This is done through discussion, debate and role-play.

¢ This approach builds a critical consciousness to transform relations of power which are oppressive. This
approach empowers students to become teachers of their teachers through a dialogical and reflective
process. This can be done through reflection exercises, storytelling and student-led teaching.

e Connectivist approaches aim to utilise social networking technologies and views the participant as part of a
chaotic, complex and distributed network.
e This can be done through social media platforms, blogs, exchange programmes etc.

Vary content

There is no one-size-fits-all approach to addressing injustices

Vary content formats

Vary formative and summative

Vary content types assessment

N 4 N 4 N

Live teaching
Short recordings

Reading material
Links to web pages
WhatsApp

Expert knowledge
Theories and concepts

Provocations
Sharing stories

Quizzes
essays/long form

Images Skills Discussion and debate
Videos Case studies Blogs/Vlogs
Animations Scenarios Photo stories
— Podcasts Current affairs Peer assessment

Scenario-based
Project-based

Brainstorming

- /
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Check out our resource list on decolonizing EdTech:

https://edtechhub.org/2022/02/25/decolonising-edtech
-a-resource-list-for-tackling-coloniality-and-digital-neoco
lonialism-in-edtech/

Thank you!

taskeen@opendeved.net
Taskeen@edtechhub.org
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al. 2017, p. 106) R and 1.1% MOOC the 2240 courses
% producers are black (7.3%) on
on Coursera and Coursera were from
Futurelearn the Global South.
respectively (Lockley, (Adam, 2019)
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Methodology

Marginalised, peri-urban South African youth MOOC designers

¢ 250 participants e 27 South African based Interviewees:
e 7 Surveys 0 19 MOOC instructors
[ Background Survey 0 6 MOOC support team
[ Technology Survey [ 2 practitioners
0 Financial Survey e 8 Cambridge, USA based Interviewees:
0 Wellbeing Survey 0 1 MOOC Instructor
[ Education and Employment Survey 0 6 MOOC Support Team
[ Educational Opinions Survey [ 1 Practitioner
[0 Feedback Survey (after the course) * 6 universities
* Regional online course workshop [0 4 from South Africa
[ Topic: Basic Career Development 0 2 from Cambridge, USA

Social Justice Framework

Social Justice Framework: Social Justice Framework:
Ameliorative response Transformative response
Hodgkinson-Williams and Trotter (2018) Hodgkinson-Williams and Trotter (2018)

Redistribution: Restructuring:
of resources of economic model

Recognition: Re-acculturation:

valued, respected, esteemed plurality of perspectives, but always fallible

Representation: Reframing:
social belonging parity of rights

Built from the works of Rawls (1971), Fraser (2005), Young (1997) & Luckett & Shay (2017)




Decoloniality

Decoloniality involves ‘the dismantling of relations of power and conceptions of knowledge that foment the
reproduction of racial, gender, and geo-political hierarchies that came into being or found new and more
powerful forms of expression in the modern/colonial world.” (Maldonado-Torres 2016:440)

Coloniality of power refers to ‘global hierarchies’ of ‘sexual, political, epistemic, economic, spiritual, linguistic
and racial forms of domination and exploitation’ (Grosfoguel 2007:217).

Coloniality of knowledge focuses on epistemic hegemony, particularly ‘the politics of knowledge generation, as
well as questions of who generates which knowledge and for what purpose’ (Ndlovu-Gatsheni 2015:490).

Coloniality of being emphasises ‘the effects of coloniality in lived experience and not only in the mind.
(Maldonado-Torres 2007:242). It refers to the ontological dimension of coloniality ‘expressed partly in Western
civilization by the West’s philosophical discourse’s monopoly on the meaning of Being, or to be more precise
on its exclusive possession, control, and exercise of the philosophy on existence’ (Gonzalez 2011:7)

Framing - Institutional Rationale for MOOCs

Institutional Rationale for MOOCs
12 3 4

To improve the university’s reputation and branding vv v Vv
To showcase niche and unique research projects Vv v Vv
To showcase African knowledges, scholarship, research and teaching practices vv v Vv
To build expertise, capacity and networks in online learning as more formal courses and degrees are becoming

vv v v
online
To join the global MOOC movement and find out more about it Vi vy
To showcase the university’s teaching and research excellence and make it globally accessible vi vyv
To support students transitioning into university viv?
To support students transitioning into postgraduate studies vivQ
To investigate how online education could be monetised Oom O ¢
To support people outside the university who don’t have access to higher educational support, teaching and N

learning




Framing - Limitations in Platform Choices

f ‘We approached three platforms, the big three: your Coursera, edX and Futurelearn. \
Coursera just simply didn’t get back to us ...We also approached edX and they were willing
to work with us but the joining fees as well as the maintenance fees were far over the
budget of the project. Our other option was FutureLearn, and Futurelearn - they initially
didn’t want us on board because we didn’t fall within the top 200 universities in the world,
and we had to come on board as a centre of excellence and as a centre of excellence you
need to demonstrate that you have research outputs, academics that are world class
essentially, which is why we approached the professor here because he has such research
K credentials that would allow us to present on FuturelLearn.” (Riyaadh, Uni 4) j

~——

‘...the institution was approached from the various
platforms including Futurelearn and Coursera.’
(Mishgah, Uni 2)

Conceptualising - Purpose
Category _[subcategory ___________lbxamples

Teaching ‘Celebrity’ instructor ‘What is a mind?’ (UCT, FutureLearn)
i1 (== Teaching method/approach ‘Education for All: Disability, Diversity and Inclusion’ (UCT, FutureLearn)

Technical skills ‘Julia Scientific Programming’ (UCT, Coursera)

High school/working to university ‘What do Architects and Urban Planners do?’ (Wits, edX)
transition
Supporting current university students ‘Writing your World: Finding yourself in the academic space’ (UCT, Coursera)

=L UEE ] Writing support ‘Postgraduate Academic Literacy for Management and Business Students’ (Wits, edX)
literacies Research and subject-specific support ‘Research Methods: An Engineering Approach’ (Wits, edX)

\'\'[e]{{:]E1=1 Professional development ‘Results-Based Project Management: Monitoring and Evaluation’ (Wits, edX)
skills Business or soft skills ‘Becoming a changemaker: Introduction to Social Innovation” (UCT, Coursera)
Advocacy ‘Activism and Citizen Journalism through Media’ (Wits, edX)

Vocational skills ‘Workplace Health and Safety’ (Alison)

EHEET (B Thematic showcase ‘Climate Change Mitigation in Developing countries’ (UCT, Coursera)

showcase
Interdisciplinary showcase ‘System Dynamics for Health Sciences’ (Wits, edX)

Local knowledge showcase ‘Teaching for Change: An African Philosophical Approach’ (Stellenbosch, FutureLearn)

Adapted from Czerniewicz et al. (2014) with my additions highlighted in red. Examples are my own.




Conceptualising — Justice-oriented purposes

leverage point to creating justice-oriented MOOCs:

MOOCs respond faster to hot topics, environmental concerns and current affairs than traditional courses.

Various MOOCs reviewed seemed to be used as a testbed for new ways of thinking about and approaching topics, which

tended to be justice-oriented.

The purpose of justice-oriented MOOCs was often inextricably tied to supporting people and communities:

¢ For Ranjeni, whose MOOC would mainly be categorised as a research showcase, her MOOC was ‘designed as a
public communication of science’ to engage the ‘broad lay audience’.

* For Loyiso, whose MOOC would be categorised as a showcase of local knowledge and expertise, the purpose was
to ‘get[ting] as many of the thinkers, the writers, the poets, the artists which mainstream Western discourse has
never taught us in our curriculum.’

¢ For Nnenne, the purpose of the MOOC was not about specific content, but ‘build[ing] a community of practice’ as
she ‘wanted to get the story of the teachers out, who were doing so much with the little they had.’

¢ For Richard, whose MOOC was more policy-focused, his purpose was to support ‘people who are senior members
of government’, ‘members of parliament’ and ‘NGOs’ to ‘try to increasingly use evidence from research evaluations
in their decision-making for policies’

Providing information about what MOOCs are and how they can be used in resource-constrained contexts is key to
supporting marginalised groups get access.

¢ University press releases

¢ Social media

¢ Existing communities of practice
¢ Launch days

Conventional <

¢ Local radio announcements
¢ TV announcements

¢ Participant stories online

¢ In-person learning hubs

e Word of mouth

Justice-oriented <
approaches




Conceptualising the MOOC

Individual (1 min): Think about a course that you
recently supported designing OR a course that
you participated in.

ACtIVIty' * |f a different person had delivered/facilitated
the course, what do you think might have
Philosophical changed? |
. . * Were any particular agendas (whether hidden
U nderpm nings or explicit) being promoted or countered?

(E.g. promote inclusive education as opposed
to special needs schools)

Share (2 min): Feedback from a few participants




Marginalised

groups .

'
undergrad students |
Prospective o
.
Current students o
and academics 0

Professionals

Work-seekers

Knowledge-Seekers [§

Conceptualising — Target Group

People from LMICs, particularly those in rural areas
People from marginalised ethnicities, genders or races
People in warzones or disaster-struck areas

People marginalised through socio-economic inequality in low-, middle- and high-income countries
Fresh high school graduates transitioning into undergraduate studies

Working persons transitioning into undergraduate studies
Undergraduates transitioning into postgraduate studies

Professionals transitioning to postgraduate studies
Students on a particular course at a particular university

All university students at a particular university

Students of a particular discipline from any university
People working in advocacy and politics e.g. NGOs, journalists, activists, and policymakers

People working in technical fields e.g. engineers, doctors or computer scientists
People working in humanitarian fields e.g. educators or social workers

People working in business e.g. entrepreneurs or accountants
People seeking computer skills e.g. web or graphic design

People seeking hands-on skills e.g. masonry or carpentry

People seeking soft skills e.g. communication or negotiation skills
People who are interested in disciplinary topics for personal interest e.g. science, religion, or history

People who are interested in self-development e.g. wellbeing or nutrition

What are some of the differing contextual
factors to think about when designing for a

ACUV'ty: diverse target group?

Conceptua“sing (e.g., Differing ages, genders and

sexualities)

Target Group
(by context) Type your responses into the chat

(2 mins)




e Differing family and parental responsibilities
e Differing financial responsibilities
Differing ages, genders and sexualities
Differing professional levels and professions
Differently abled people
Differing work and travel commitments
Personal and Differing time availability and flexibility
contextual factors Differing digital literacy levels
Differing self-directed and online learning abilities
Differing access to devices and internet
Differing language proficiencies
Differing cultural norms and religious views
Differing political views
Differing countries and contexts




e Supports participants with infrequent computer access.

Mobile Compatibilit . . . . .
P Y e Use responsive design to scale to different screen phone sizes and settings.

¢ These allow for faster buffering and downloading

DUEREIEIEE ¢ These include people with shorter time availability

e Use captions, transcripts or subtitles for participants who cannot speak English, are English
Transcripts/Subtitles second language learners, or have hearing impairment.

e Use descriptive text of images and charts to include visually impaired learners.

Downloadable / e Supports participants who do not have continuous access internet.
Offline e Allows for content be reusable, revisable (e.g., adding subtitles), and taken to remote areas.

e Use communication platforms that participants are familiar with. Discussion boards are often
cumbersome, unfamiliar and data-intensive.

e WhatsApp groups allow for casual, friendlier flow of conversation, easy access, lower data
costs and sub-groups can easily be formed.

WhatsApp/IM

The massiveness of MOOCs is often at odds with supporting marginalised groups when it comes to languages.

The best way to work around this is through ensuring the content is reusable and revisable and actively encouraging
participants and local NGOs to translate the MOOC into their local languages.

There are widely spoken continental lingua franca: Swahili (=60 - 150 million speakers) and Hausa (=150 million speakers)
in Africa or Hindi (544 million speakers) in South Asia

Choosing to translate to these widely spoken languages, instead of colonial languages such as French (=229 million
speakers), would promote knowledge production in these languages and reach the marginalised those who cannot speak
‘global’ languages and who do not have access to much high-quality educational content.

Opting not to translate to local languages (e.g. isiZulu or isiXhosa), shows a mismatch in the institutional rationales for
MOOCs and their ability to support local marginalised groups.

Speakers refer to native + non-native speakers (Critical Languages Program 2016; Head 2019; Julian 2017)




 Distributive principles of justice generally have two aspects to it with regard to access; being ‘equitable in the distribution of

material benefits’ and supporting those that are ‘not equitably positioned in their capacity to take up these benefits.’

(Keddie 2012:266).

MOOC designers need to go beyond providing resources, to ensuring that support is given to disadvantaged participants
to put them on equal footing with others so they can fully utilise opportunities that have been made freely available online.

Navigation and Usage Support tips for designers
Show participants how to navigate around the

platform.

Explicitly explain the layout for novice participants who
are not familiar with self-directed learning.

Point participants to resources the platform does
provide guidance on, e.g., how to download a video.
Provide explicit guidance where the platform does not,

contributors

contributors.

Using the course and introduction to

Tips and suggestions on how to use this course and the
FutureLearn platform. We also introduce you to the course

14 HOW TO USE FUTURELEARN ARTICLE

e.g., how to download programmes or tools required. 15 GETTING THE BEST OUT OF THE COURSE ARTICLE

Explain the logistics of the course and how to get the

most out of the course.

Design multiple pathways to accommodate the various

levels of participants.

1.6 SHARING EXPERIENCES - MANY PERSPECTIVES ARTICLE

Week 1 of ‘Education for All’ MOOC (UCT/FutureLearn)

Centre humans

Participants can feel lonely and
lost if they do not feel
connected.

Encourage participants to
invite a friend or colleague to
do the MOOC with them.

MOOC designers set the
atmosphere and warmth of the
course.

MOOC designers being open
and personable led to
participants being open too.

Teaching assistants

it is useful to have teaching
assistants to engage with
participants on discussion
boards and provide a sense of
expert support.

It is also important for the
MOOC designers to engage in
the discussion boards to sense
how participants are
managing with the course.

MOOC designer training

To better support participants,
MOOC designers need to be
properly trained in how to
create a MOOC.

While they might be subject
experts, they may know little
about openness, pedagogy,
and digital pedagogies.

Even MOOC designers who
had a background in education
struggled with the technical
side of MOOCs.




Creating and Implementing a MOOC

Constructing and Implementing - Power Structures

Approaches

Management
decreed

This is a course whose topic and/or method of implementation has mainly been

guided from senior management to meet an institutional objective.

SN S [a o BELR This type of course has an academic expert who shares expert knowledge with

the participants and then assess if participants have correctly understood it.

LA S GIRELE This type of course has academic experts who share expert knowledge and

+ participant
interaction
Expert facilitator

encourage participants to reflect on the topic in their own lives and contexts.

This type of course has an academic (who may be an expert) act as facilitator

G ELERETE L8 through the course. They provide expertise but encourage discussion and

contribution
Student-led

knowledge sharing such that knowledge is co-created through the course.
This type of course is created by students who endeavour to bring about

alternative perspectives to dominant discourses taught to them. They draw on
sources and experiences which are often overlooked.

Instructivist

Instructivist

Constructivist

Social constructivist/
Socratic

Liberationist

Adapted from Crosslin (2016)




Constructing and Implementing - Pedagogy

Instructivist
Approaches

Cognitive
Constructivist
Approaches

Social
Constructivist
Approaches

Socratic
Approaches

Liberationist
Approaches

Connectivist

Approaches

e The MOOC instructor uses a didactic approach to deliver content and information to students. Thereafter,
standardised testing is used to determine whether students have correctly understood the content. This
type of teaching is lecturer-centred.

e MOOC participants construct their own knowledge (independently) through activities and reflection and
are actively involved in their learning and meaning-making process. Such participant-centred approaches
make more use of action-based or inquiry-based learning than information delivery.

e Meaning is constructed through interaction with others and the environment. Intersubjectivity within the
MOOC cohort allows one’s understanding to evolve through negotiation e.g. through discussion. This
participant-centred approach emphasises social learning, experience-sharing and collaboration.

¢ Truth is acquired through a dialectical process. Through dialogue, both the participants and MOOC
instructors (i.e. the inquirer and the interlocutor) can unravel and discover truth. Participants are not
dictated the truth nor expected to unquestioningly embrace their MOOC instructors understanding.

e The aim of liberationist approaches is to gain a critical consciousness. This pedagogical approach seeks to
transform relations of power which are oppressive, and which lead to the oppression of people. MOOC
facilitators are viewed as problem-posers and encourage students to use dialogical and reflective
processes. This approach empowers students to become teachers of their teachers.

¢ The collective group is emphasised more than the educators or the participants. Connectivist approaches
aim to utilise social networking technologies and views the participant as part of a chaotic, complex and
distributed network. This ahierarchical form of learning aims to promote equity and participation.

Discussion (3 mins):

ACt|V|ty: For each of the 6 pedagogical approaches

Constructing and

(instructivist, cognitive constructivist, social
constructivist, socratic, liberationalist,
connectivist) give an example of an

Im plementing — activity/topic/lesson that would best benefit

from that particular approach.




Constructing and Implementing — Purpose & Pedagogy

Purpose and Target Design Process, University Pedagogy and Participation Content Formats and Types Activities,
Group Support and Platform Choice Assessment and
Accreditation
A Introduce African * Top-down from senior ® Instructivist pedagogical * Mostly readings as well as podcasts, * Automated
decolonial discourses management approach blogs from TAs and videos of assessment
* Towards the e Commissioned by ® Low peer-to-peer interaction excursions to historic sites ® University '/US .
university’s students management with funding * Unused ‘student voices’ tab  |® Introduction to the works of African credits o Z‘/C@\
* >10 000 participants |e Outsourced content design scholars, poets, philosophers, nt@f)(. QS‘C
e Blackboard novelists, social activists and politicians

covering themes such as African
identity and the role of language and
its impact on African literature

B Introduce African * Bottom-up from students ® Liberationist, subversive * Mostly readings as well as interactive |® Automated
decolonial discourses | e Side project within a pedagogical approach graphics, and recorded student assessment /USI"/'
* Towards the non-academic department ® Co-created with other reflections * Initially unsure foC 919&
university’s students e Funded from a professor’s students * Introduction to key African thinkers on but now taken Es, %
* >1000 participants research budget * Low peer-to-peer interaction decoloniality, African spirituality, the for university
* Blackboard in implementation politics of knowledge production, and credits
Pan-African thought
C Understanding ¢ Driven by one leading ® Socratic (critical but not e Videos and readings * No assessment
philosophies of professor objectivist) & social ® Case studies e (Critical J
teaching and learning e Department funding constructivist approach o African philosophies of education, discussion US{/C
in an African context e Futurelearn * No peer assessment knowledge production, Ubuntu and prompt eda @BS\
* Public-facing e Strong emphasis on justice in relation to African education questions gogy p
* Anyone interested discussion, debate and * Certificate of
e >5000 participants sharing ideas participation

* No one right answer

Constructing and Implementing - Participation

Prompted forum
discussion
questions

e MOOC designers prompted participants with thought-provoking questions to encourage discussion.
e Forum discussion can work well or lead to many single comments being made with no further interaction.

e Have weekly Q &A mini-podcasts where the participants are able to submit questions.This helps to make
the MOOC more tailored towards the current cohort and their queries.

¢ Podcasts, as opposed to live webinars, reduces the visual component but accounts for those with poor
connectivity and time zone differences.

Q & A Sessions

¢ This type of non-formal interaction may be participant-led, or MOOC designer led.
Facebook pages ¢ Facebook allows for the formation of community of practice, beyond the course.
e Interesting material can also be posted from participants and MOOC designers.

¢ Organic, participant-led group formation on WhatsApp allow for informal learning outside the main course.

e The WhatsApp groups allowed for in-depth, informal conversation beyond edX’s formal and rigid structure.
Groups formed based on some commonality such as region.

WhatsApp
groups

e Supplementary ‘wrapped’ in-person learning groups are very beneficial to target groups from marginalised
backgrounds.
e This allows for groups from similar contexts to apply MOOCs learnings to a a particular context/ region.

In-person
learning groups




Creating and Implementing - Content

Content formats included

* images, videos (including transcripts/captions), podcasts, reading material and links to resources on other websites.

Types of content included

e expert knowledge, cutting-edge research, theories, concepts, skills, case studies, scenarios, current affairs, provocations &
personal stories.

Best practices included

¢ going beyond ‘talking head’ style videos, to filming on site at different locations relevant to the particular MOOC.
¢ creating charts and infographics that succinctly and graphically displayed information to aid participants understanding.

¢ use of different types of presenters, such as experts, practitioners and students, helped to make the MOOCs more diverse,
grounded, engaging and relatable.

e Use relevant and contextual content.
¢ Beyond content, pedagogically including diverse voices and critical thought from the participants themselves.

Caution on over-emphasis on ‘Africanness’ as a selling point, while neglecting to cater for the needs and contexts of those

living in resource-scarce environments in these countries; many of the MOOCs seemed to be about developing country
contexts, but not for developing country contexts.

e A balance needs to be struck between using MOOCs to showcase African knowledges and contribute to the global
knowledge base (i.e. addressing cultural-epistemic injustices) and using MOQOCs to expand educational opportunities to
marginalised groups (i.e. addressing material injustices) locally (e.g., through more local languages).

[ ] [ ] o
ACt IV I ty . I Approaches to designing justice-oriented blended learning ...

. b») c v Set background Clear frame
In breakout groups (10 mins): R

Based

Based on the presentation today - and > GROUP 1 :;::t
your role and positionality in the course Captu
design and development process - what ®
would you do to make your course more c\‘\c\‘“e:c:: pote i ench

aa°

justice-oriented? ")

Nominate one person to feedback
Capture your thoughts using sticky notes
on the jamboard

O m

Feedback from groups (5 min)

« A




Discussion
+

Q&A

Conclusion

Four decision-making spheres in MOOC design were outlined, mapping various options,
leverage points and best practices along the way.

There is no one-size-fits-all framework for designing justice-oriented MOQOCs, but that this
depends on the MOOC designers’ and MOOC'’s philosophical underpinnings, the purpose,
and the envisioned target group.

MOOC designers sought to bring justice into their MOOCs in different ways through
justice-as-content, justice-as-pedagogy, or justice-as-process.

Caution was raised to find a balance between addressing cultural-epistemic injustices
through promoting local knowledges globally and addressing material injustices through
providing educational opportunities for marginalised groups




Research Questions

What are their views on

; justice with respect to Towards designing
Who are they? : education? justice-oriented MOOCs
RSQ1/Chapter 5 ; RSQ2/Chapter 6 l
What are the needs, : How do historical injustices,

preferences, and aspirations
of the marginalised, peri-urban
youth in South Africa,
specifically regarding
education and technology?

particularly colonialism,
Apartheid, and their legacies,
impact the education of
marginalised peri-urban youth
in South Africa?

— Overarching RQ/Chapter 9

vy~

Potential MOOC Patrticipants

To what extent do or could MOOCs,

particularly those produced in South
Africa, support the educational

A S ——— | needs, preferences, and aspirations

of marginalised, peri-urban South

RSQ3/Chapter 7 RSQ4/Chapter 8 African youth and address the
. : ; material, cultural-epistemic,
What is _the |rlnpact of a MOOC : Whgt are §outh Afrlcar) M('_)OC political, and geopolitical injustices
MOOC Designers de_:s:gper S eml_)odled. i desng_ners_; conceptualisations | | they face?
distributed, situated + | of justice and how do they

cognition on their
understanding and enactment
of openness in MOOCs?

attempt to address these
injustices in and through their
MOOCs?

Methodology

Marginalised, peri-urban South African youth MOOC designers

e 250 participants e 27 South African based Interviewees:
e 7 Surveys 0 19 MOOC instructors
[0 Background Survey 0 6 MOOC support team
[ Technology Survey [ 2 practitioners
0 Financial Survey e 8 Cambridge, USA based Interviewees:
0 Wellbeing Survey 0 1 MOOC Instructor
[ Education and Employment Survey 0 6 MOOC Support Team
[ Educational Opinions Survey [ 1 Practitioner
[ Feedback Survey (after the course) * 6 universities
¢ Regional online course workshop [0 4 from South Africa

[ Topic: Basic Career Development 0 2 from Cambridge, USA




Conceptual Framework

Dimensions of Human Injustice

Material Injustices
Cultural-epistemic Injustices

Political & Geopolitical Injustics

MOOCs vs an Online Course

e Connectivist vs traditional

c/x « Hybrid MOOCs

¢ 1000 + students

¢ Cohort vs self-paced

* May use tutors/assistance

¢ The platform does much of the marketing

Massive

¢ Not all content in CC
e Some are only audit free
e Pay for certification

Open

e wrapped MOOCs

Online * MOOCs designed for existing students

* Diploma or Degree tracks (paid)
e Supports in admission to university
¢ Beyond universities, includes organisations as well

Course

AP




Multiple meanings of decoloniality

Decoloniality involves ‘the dismantling of relations of power and conceptions of knowledge that foment the reproduction
of racial, gender, and geo-political hierarchies that came into being or found new and more powerful forms of expression

in the modern/colonial world.” (Maldonado-Torres 2016:440)

¢ This is a replacement of European knowledges by local, indigenous knowledges. This
stance allows for marginalised knowledges to be reclaimed but runs the risk of
nativism or the co-option of local knowledges for political and national agendas
(Mamdani 2016).

Africanisation:

¢ This decentres European knowledges and recentres local and indigenous knowledges.
However, the process carries the risk of romanticising local and indigenous
knowledges as infallible, when (as with all knowledges) marginalised knowledges are
also fallible and open to deliberation (Hodgkinson-Williams and Trotter 2018).

Afro-centrism:

e This stance argues that knowledges are entangled and inseparable in a way that is
Knowledge as not regional, but rather travelling across space, and evolving with time, thus no one
entanglement: region is the sole authority. The risk of this stance is that knowledges of the victors
will feature more than marginalized knowledges.

Categories developed from Jansen (2017)

Decolonising what?

Culture &

Decolonisation Legislation
Language

Knowledge & Medical Care Infrastructurfe &
Education Urban Planning
Decolonisation of Economic

Governance Early Childhood Education TVET colleges and System
Development private HE Institutes

: Decolonisation Informal Education
Primary and

Secondiy of the University Online

Education Management and Power Institutional Culture

Curriculum University
Access

Staff

Decolonisation
of curricula




Decolonising education

Reclaiming identities, Going beyond ‘diversity’ Problematising the

languages, cultures, and ‘transformation’ to ‘Eurocentric prisms’
heritages and lost truly dismantle of power through which

humanities and privilege in education. discourse is framed

Create spaces deals with
the emotional harm that
schooling
can cause on the
oppressed through the
negation and
‘amputation’ of parts of
themselves

Creates spaces where
a plurality of voices, Forefront educational
experiences, histories, approaches_that
epistemologies awakens minds,

and knowledges can promotes critical
be legitimised, consciousness and

claimed and critical reflexivity
celebrated.

Dei and Simmons (2010), Makgoba and Seepe (2004), Fanon (1961), Freire (1970), Adam (2019)
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Self-Motivated Remote
Assessment

Tony Gurney

UW UNIVERSITY OF THE
WEST of SCOTLAND

Professional Computing
Practice - Module
Format

Tony Gurney




Module Overview

» The module ties together all of the non-technical aspects of the computing
profession

» In other words it concentrates on some of the less tangible aspects of work
life such as

» Professional institutions
> Legislation and its impact

» Ethical impact

Format

» The module is split into (roughly) eight topics
» These are covered over the ten weeks of a trimester
» If you are working online you have the freedom of setting your own schedule
» And if you’re not feel free to work ahead on your own
» Topics
» Professional Institutions
» Codes of Conduct
» Ethical Issues
» Legal Issues
» Social Issues
» Professional Issues
» Risk
» Security




Well - It Wasn’t

Module cut to 10
from 20 credits

Topics reduced

Delivered quickly in
just six weeks

More emphasis on
VLE based follow up
to compensate for
reduced face to
face time

Student Totals (Spoiler Alert)

There were 175
registered students

= Spread over five physically
disparate campuses

= And one solely online

Marks ranged from

52% to 98%

Of these 171 passed

All four that failed did
not submit

Of these only seven
failed to get an “A”




Marks
90

80
70
60
50
40
30
20

10

. ]

50s 60s 70s 80s

» The module is assessed using multiple online assessments and a written

» There will be three multiple choice assessments throughout the module that

» There will also be a written assessment

» The multiple choice and written assessments are subject to the 30%

Assessment

assessment

will be aggregated to give a complete mark

» These will total 60% of the overall marks

» This will count for 40% of the overall marks

University regulation and both have a minimum 30% threshold. In addition the
minimum pass mark for the module overall is 40%




So far, so good

Module descriptor due exactly four days after decision taken

to reduce the number of credits

= Changes needed to be made quickly

Common split between multiple assessment types

Removal of final exam to concentrate on continuing
assessment

= And distrust of exam procedures being in place in time
< And to move towards solely online delivery and assessment

Gamification

More importantly, as a

“professional”” module,
could we rely on, or perhaps
entice, the students to
strive for their best mark
and not just a pass




Multiple Choice Assessment

» There will be three multiple choice assessments throughout the module
» Each question in the assessments will count for one mark
» Each assessment will be out of twenty

» Each set of assessment questions will be randomly drawn from a pool of
questions

> You can take each assessment as many times as you wish during the period
the assessment is open

» However, as each set of questions is chosen randomly every attempt will be
different

Assessment and Feedback Cycle

- -
ASSESSMENT DETAILS RELEASED STUDY FORAND COMPLETE ASSESSMENT
Check r a I I O a
# You understand the assessment - eyou: I l
di k for clarificatio :

requiremen

o7l
and method of sub

and Feedback
4 Cycle

RECEIVE AND REFLECT ON FEEDBACK ASSESSMENT SUBMITTED

smenton time a:




Formative vs Summative Assessment

“Different theoretical justifications for the development of formative assessment, and
different empirical exemplifications, have been apparent for many years ... whereby the aim
is, ostensibly, to develop independent and critical learners, while in practice highly
conformative assessment procedures are being designed and developed.” Torrance (2012)

If we accept that “the purpose of formative assessment is to stimulate further learning”
Stobart (2006) then, assuming we substitute formative assessment with some other model
that equally stimulates further learning, the presence or absence of traditional formative
assessment may be irrelevant

In essence it moves the emphasis from teaching to learning. It further disassociates
formative assessment from being “at risk of being understood merely as testing that is done
often” when “clearly what we’re trying to “form” is higher test scores” Chappuis (2005)

Formative vs Summative Assessment

Given the experiences of Sadler (1998) and Epstein et al
(2002) it seemed reasonable to attempt to combine
formative and summative assessment in order to promote the
closed feedback loop necessary for assessment to be useful

This also fits well into the feedback and assessment model
of Taras (2010) which, although it does not envision this
particular approach, is clear on the necessity of fast and
consistent feedback for higher education students

This approach also circumvents the sometimes tortuous
nature of creating formative and summative assessments,
different in expression but essentially examining the same
problem




Formative vs Summative Assessment

For example, at its most It is not unreasonable to
base level the formative say that this particular
qguestion may be “Add 2+3” type of assessment
with a corresponding contributes nothing to the
summative question of overall learning experience
“Add 4+5” of the student

Adding formative
assessment to the schedule
would risk having a course

delivery dominated by
assessment to the
exclusion of teaching

In addition the practical
nature of delivering and
assessing a module in just
six weeks makes it difficult
to schedule assessments

» The relative advantages and
disadvantages of multiple choice
assessment as discussed in Epstein et al
(2002), Higgins & Tatham (2003),
Kuechler & Simkin (2003), Wesolowsky
(2000) and Paxton (2000) have already
been summarised in Roberts (2006).

The advantages are identified as being
Advantages Of that multiple choice assessments can
M u Itl p I e Cho | ce » “test knowledge quickly within large
groups
Assessme ntS » be used to provide quick feedback

» be automatically scored

» be analysed with regard to difficulty
and discrimination

» be stored in banks of questions and re-
used as required”




By contrast the disadvantages are identified by
Roberts (2006) as being that multiple choice
assessments can

D | Sadvan tag es Of “take a lot of time to construct

test knowledge and recall only

M u Itl p I e C h O I Ce never test literacy, or ability to analyse

Assessm e ntS never test creativity, or unique thinking

encourage students to take a surface approach to
learning”

MCQs It Is Then

» The benefits outweighed the disadvantages
» Relatively short time available
» Multiple delivery locations
» Large cohorts expected
» Disadvantages mitigated by using another assessment type
» Peer assessment of a long form written piece of work

» Evidence that an Initial Feedback Assessment technique (Epstein et al 2002)
utilising multiple choice questions where students are allowed to retake tests until
understanding is achieved promotes longer term retention than standard testing
techniques

» There is further evidence that it is the active engagement with assessment that
actively promotes retention




» A practise 10 mark assessment was designed to
introduce students to online only assessments if they
had not already come across them

» Unable to predict cohort skills as students include direct

Need I eSS entry students
concern » This proved wildly unnecessary

| did not have a single question about the MCQ sections
of the assessment regime

» The peer assessed written assessment on the other
hand...

Written Assessment

There will be a 1500 word written assessment
This counts for 40% of your total (or 40 marks out of 100)

The assessment will be based on a case study presented during the first week
of your module

» You will be expected to comment on that case study in relation to all topics in
the module (legal, ethical, etc.) before reaching a conclusion and giving
recommendations

» The written assessment will be peer assessed




Why Use Peer Assessment

» As well as simulating the group work, cooperation and the constructive
criticism you would expect in a professional situation, for your academic
progress peer assessment will help

> Increase your responsibility and autonomy

» Facilitate a search for an advanced and deeper understanding of the subject
matter

» Change your role from passive learner to active leaner and assessor, while at the
same time encouraging a deeper approach to learning

> Involve you in critical reflection of the subject matter

» Develop a better understanding of your own subjectivity and judgement

Written Assessment continued

» For peer marking three random, anonymous students from your class will read
your essay and mark it against a rubric

» The three marks given by your peers will then be combined to create your
final mark for the written assessment

Note that your assessment of others’ work forms part of your own assessment

In other words failure to perform your peer marking duties will be treated the
same as failure to submit your original written assessment and will result in a
zero mark being given




Engagement Analytics

» By using analytics embedded into the (sadly now discontinued) Microsoft
Office Mix tool we can quantify engagement

> N.B. It was a condition of engagement that all students had to visit the
presentations at least once

» Those who did not were considered to be not sufficiently engaging with the module
and were subject to removal

> For this delivery no students were removed for breaching this condition

Assessment Presentation
Slide Engagement Analytics

Average View Time vs Slide

20 Il ~verage

Wiew Time
60
40
20
]
3 G k] 12 15

Slide

Average View Time




Average View Time per Slide

Initial explanation [ -
slide 6 (MCQ and 218 visits
peer assessment)

= Average time spent 61 seconds

MCQ explanation  [EREIRVE
slide 7 = Average time spent 28 seconds

EETEE SN I Al = 191 and 177 visits
slides 8 and 9 = Average time spent 52 seconds for both

> It seems clear that students were not overly concerned
with the multiple choice assessment procedure

» This conclusion is backed up by student comments
» On the other hand peer assessment caused great concern
» These were mostly concentrated on the “we aren’t

qualified to judge our peers” remarks leavened by “it’s
not our job” StUdent
» These were countered by “if not now, when” and “it soon
These Concerns

» Interestingly there was very little movement in student
concerns before and after the peer assessment

» After in this case is after submission but before
marking




What do you think of the idea of using peer marking where your assessment is marked by your classmates and you, in
turn, mark your classmates' work?

I think it's a bad idea

I'm worried about the idea

e abDUt the idea —

I like the idea

| think it's a great idea

o

10 20 30 40 50

mBefore mAfter

What Happened with IFAT Assessments?

l‘ S0,

Bottom line - it worked really Students Staff
well
Good engagement Easier management
Liked immediate feedback loop Consistency across locations




Do Students Use the Opportunity to Re-
assess?

» In the main, yes

» The statistics and graphs in the following slides come from assessment
three but the outcomes are similar across the assessments

» Most students wanted to get a better mark

» This should have the accompanying effects of spending more time studying and
promoting better long term retention

» The 175 students took a total of 762 attempts
» Only 28 attempted the assessment only once
» Of those the marks ranged from 8 (a pass) to 20
» One student took 27 attempts (!) raising their mark from 5 to 19

Number of Times Assessment Attempted

Legislation - Number of Attempts
30

25

20

15

10

| 1
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01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27




Do Re-

assessment
Opportunities

Lead to
Better

Outcomes?

Numerically - absolutely

Students, in the main, used the opportunity to raise their
mark

Promoted the closed feedback (1998), Epstein et al (2002)
loop necessary for assessment 2o (2010)
to be useful

g Moved the emphasis from teaching to learning

ﬁ Also promoted ownership of EX"a ‘j‘:.t?":'[flts take time )
own learning o artificial “stop point” (such as

the pass mark) seen

80

70

o
=]

N
S

w
=]

IN)
o

=
o

00 01 02 03

Frequency of Grades - 728 Responses \

\

\

04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20




Mark Change
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Assessment Results Expressed as Percentages
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Student Feedback - Positive

| have enjoyed that
this module is
significantly different
than the others | have
taken in UWS so far

has easily been the
most engaging module
I've taken since |
started here

| liked the pace

| love the way
assements (sic) have
been dealt with and
look forward to peer
marking

Peer marking and

computer marked

assessments are a
very good idea

The marking system
has made the module
more interesting




6 weeks seems very short this

module

Multiple choice assesments (sic).
Student Question pool was to (sic) small
Feedback -

; | think the assessments were slightly
Negative too easy

The course as a whole felt super
rushed

Questions?
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The UN Sustainable Development Goals

—_— QUALITY
1 gvmv / EDUCATION ﬂgmfrﬂw

DECENT WORK AND

ECONOMIC GROWTH

]6 PEACE, JUSTICE PARTNERSHIPS
AND STRONG FOR THE GOALS

INSTITUTIONS

z@

Quality education and
lifelong learning for all
underpins all the SDGs
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SDG4: universal basic
education: 250m children
need 68m teachers by 2030

University ambitions and grand challenges

» “..engaged with the wider world and committed to Number of people by daily income
changing it for the better... for the long-term benefit of
humanity.” [UCL mission]

* “setting the standard as a university of innovations for
society and focusing on three social development core
principles: preparing future leaders, developing impactful
research and innovation, and advocating social
sustainability” [Chulalongkorn University mission]

* Chulalongkorn University ranked 16th in the world in
TES top-rated universities for Impact on UNSDGs;

A contribution to reducing inequalities: scale up the value UK
and reach of our professional development activities

by

0.5 5 50 $500/day

Source: Gapminder
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*  We need more collaboration between university and professional communities
to be able to adapt quickly to changing needs (SDG4)
* How might we organise the process of collaborative professional development?

* CoMOOCs - codesigned, collaborative MOOCs - to enable participants to

become part of the knowledge development process as they learn and work
* A Theory of Change based on studies of COMOOCs for professional learning

* CoMOOC support for the collaborative development of teaching knowledge

articulated as learning designs

Economic
% and Social Research
www.researchcghe.org Research Council England

CENTRE

FOR AL A ‘Co-design’ Theory of Change for professional learning
HIGHER

EDUCATION

Develop professional knowledge

Engage Collaboration with professionals to
demonstrate new digital methods

Develop  Collaboration with professionals to v Sos
develop MOOC on blended learning

LN
i=h
i

Community Based Research:
Extend Professionals and alumni recruited Getting Started

to act as mentors and contributors P

Learn the skills you need to carry out research in your

Embed Activities designed to support

own community using the citizen science’ approach of

participants creating their own local UCLs RELIEF Centre.
workshops and projects ==
Sustain Collaboration with sector actors to

take responsibility for maintaining
and updating the course

Economic
% and Social Research
www.researchcghe.org Research Council England




EDUCATION

Teaching PD

_|and workshops.

View transcript Download video standard

Blended learning for practical
work

152 commants

Learning through practice is particularly challenging when

d

mean that are unable to attend f2f classes

Engage Collaboration with professionals to
demonstrate new digital methods
Develop Collaboration with teachers to
* develop MOOC on blended learning
Extend Teachers and alumni recruited to
- act as mentors and contributors
Embed Activities designed to support
~ participants creating their own local
workshops and projects
| Sustain Collaboration with sector actors to
take responsibility for maintaining
and updating the course
www.researchcghe.org

Economic
and Social
Research Council

Research
England

EDUCATION

Teaching PD

course is further supported by Mentors who are alumni of previous runs,
returning to share their experiences of how they used the course. The
Mentors will join in discussions for different parts of the course:

Fatma Fattoumi, Lecturer, Higher Institute of Information and
Communication Technologies, University of Carthage, Tunisia

Kamin Sunardi Hutapea, Head of Curriculum Division, Islamic Village
School, Jakarta, Indonesia

Anna Raneri, Secondary school teacher of English /English Literature ,
teacher trainer and assessment expert Turin, Italy

Maryam Salaudeen, Lecturer in Pharmacology, Department of
Pharmacology and Therapeutics, Ahmadu Bello University Zaria, Nigeria

Arsalan San-Ahmed, Teaching Assistant, Teaching Personnel Ltd, UK

Engage Collaboration with teachers to
demonstrate new digital methods

Develop Collaboration with teachers to
develop MOOC on blended learning

Extend Teachers and alumni recruited to
act as mentors and contributors

Embed Activities designed to support
participants creating their own local
workshops and projects

Sustain Collaboration with sector actors to
take responsibility for maintaining
and updating the course

www.researchcghe.org

Economic
and Social
Research Council

Research
England




EDUCATION

Teaching PD

Engage Collaboration with teachers to
demonstrate new digital methods

Develop Collaboration with teachers to
develop MOOC on blended learning

Extend Teachers and alumni recruited to
act as mentors and contributors i 2l ‘“’*'"“""""""”’"’”"“"‘“":“’;"“’"
> . sl E 3
Embed Activities designed to support % Ot e 40
participants creating their own local |
workshops and projects Perspectives in the
. . . communit
Sustain Collaboration with sector actors to y
take responsibility for maintaining o
and updating the course N | ot v e s ks Do iaie

Economic
% and Social Research
www.researchcghe.org Research Council England

CENTRE - \ :
A ‘Co-design’ Theory of Change for professional learning
EDUCATION
Engage Collaboration with teachers to
demonstrate new digital methods fﬁﬁﬁ e

Develop Collaboration with teachers to
develop MOOC on blended learning

Maodia cantar ~ Take Action « Contact Us About Us

Extend Teachers and alumni recruited to

act as mentors and contributors RESE R ATRRE

Embed Activities designed to support
participants creating their own local
workshops and projects

Sustain Collaboration with sector actors to
take responsibility for maintaining 1

and updating the course

Economic
and Social
Research Council

Research
England

www.researchcghe.org
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The collaborative development of knowledge articulated as learning designs

Learning Designer  stam  Browser  Designer Q  en & L Adeministrator

* Each learning design is derived from an existing
design published on the website Horma | rousar | Biandad pd Onlioe Laaming Daslgn Fururstasr)

Curated designs fram BOLD course

* The teacher adapts and tests their own version of Curated designs from BOLD course
the d eSign Explaining a complex concept Financial Statements

@ /A + -

Edited by diana, derived from Explaining a complex conceprt Flnanclal Statements by natashah

* Each learning design is peer reviewed within the Conrbane a sora for exam review
Course to a Common rubric Edited by diana, derived from Contribute a tutorial for exam review by annaraner

Creating an infographic about the digital divide
Edited by you, derived from Creating an infographic about the digital divide by smorales

* Reviewers recommend good designs to the

Online Dictoglass for an ESL class

Educator team Edited by mike2021
Blended assessment on the functioning of the mitochondrial electron transport chain. vé
* Educators review designs against a more Eclced by dlana, deived from Biended assessment or developing an n-depth understanding of the

functioning of the mitechondrial skeciron transport chaln, vd by esattleg

challenging rubric and request modifications

[FutureLearn] Purposive Communication
Edited by you, derived from [Futurelearn] Purpesive Communication by mmarci

e Contributors modify and submit the final version
for publication on the website

Economic
% and Social Research
www.researchcghe.org Research Council England

Copy of A CLIL Pre-Intermediate class of English (Final Version)

A CoMOOC to orchestrate collaborative digital pedagogic
knowledge development by education professionals

E:Zl:,;e Subjects Courses” Using FuturelLearn\” Q E’E

Online Courses / Teaching

Blended and Online Learning
Design

Learn to develop the best pedagogy for your
students using blended and online learning
methods.

\
F.\

https://bit.ly/BOLDcourse h’é

tp://bit.ly/Learning-Designer

S Duration @ Weekly study
3 weeks 3 hours




Week 1: Rethinking your current teaching

Learning design as the means to think
through your teaching

The concept and practical applications of learning design.

* Builds on current teaching
1.2 The Conversational Framework VIDEO (05:10)
* Introduces the Conversational
Framework for the underpinning
pedagogic principles

1.3 Checking the definitions of the learning types QUIZ

1.4 Planning a learning design using the Conversational Framework ARTICLE

* Introduces the Learning Designer Moving online \ %ﬁ
as the means to take these Into Planning the move from conventional methods to online and digital C Q\\ > N
your new digital practices mastiods

15  Working collaboratively ARTICLE
* Prepares the groundwork for
co I Ia bO rati on 1.6  Which digital tools for which types of learning? ARTICLE

1.7  Converting your current teaching to online ARTICLE

1.8 Applying the Conversational Framework to creating a learning design VIDEO (05:10)

Supporting teacher collaboration on pedagogy

The Learning Designer

A free open online design tool to help with moving your teaching online.

https://www.ucl.ac.uk/learning-designer

It supports teachers to
* design a sequence of blended

’ .
Expressthet{glailso!yourpedagogy and Onllne teachlng and

D L e T

learning activities

[ L Learning Designer_teme bomer | Do | L e

[ S ———

Devigned learnisg 1
Number of srudents

* or adapt an existing design

* analyse the design they create [ ara ]

* share their learning designs with
each other teachers




The Designer screen

e

DIUWATT [ FEIUNG 3PALE [ My UE3IYna

Name Version 1: Preparing a CV
{Online)
Topic Preparing a CV
Learning time 1 hour and 40 minutes
Designed time 1 hour and 40 minutes
Size of class 25
Description  This is a design for a class using

VEIIIWN L. CIEEAIIY @ LY i

Mode of delivery Whaolly online

Aims  This session introduces the idea

of a CV, and invites studen... &
Outcomes ledge, Application, Analysi

]
Editor EileenKennedy

wholly online metheds.

B 2 &2 B @

Introduction to the idea of a CV

Read Watch Listen © 10 @1
Watch the video about the value of a good CV . It
explains why you need one, how to go about developing
it, what a good CV looks like. Does [the Topic] make
sense to you? Please pause the video to note any
questions you have.

Practice

Work through the quiz questions, to check on your
understanding. Repeat the quiz if necessary, until you
score 100% - this will help you remember what you have
learned.

l Discuss

@ o O

o5 ®1 @ o @ *1

ol0 @25 & O [ %0

Applying the idea of a V1o dewﬁlﬁg your awn

Read Watch Listen ©20 1
Read the article on the sections in a CV and how to make
sure your CV is appropriate for a specific job context.
Think about other jobs you might apply it to.

Practice 05 w1
Work through the quiz questions, to check on your
understanding. Repeat the quiz if necessary, until you
score 100% - this will help you remember what you have
learned.

Investigate

Search a job site to find an example of a job you are
ereatina vour CV for. and make notes about what vau

@ o O 20

@ o O »1

o0 W1 @ e 8 %0

@& Turn editing .

Analysing how a specific job context coulc
appropriate development of your CV

Read Watch Listen @5 @1 @
Read through the other groups’ posts t«
Look at how appropriate each one is for
related to. Make notes on what commer
you will contribute to the discussion.

Discuss Q20 W25 &
The class discussion of the value of a g«
|date, time]. Discuss with the teacher, u
and the chat, the examples the groups
the class site, and how you might furthe
own CV,

Turn
Editing
On

Editing tools ....

Add a new
Teaching
and
Learning
Activity

= = Learning Designer  Start  Browser  Designer
Analysis
Name  version 1: Preparing a CV (Online) Mode of delivery 00 onine v
Topic | Propering a cv AIMS 1y session introduces the idea of &
Learning time 1 hours 40  minutes V. and imates students 10 apply this 1o
developing theie own, for any job 4
Designed time 1 hour 40 minutes
Outcomes ..., °
Size of class 25 * e able to explain the idea of a 00d OV
Description 11y, 44 2 design for a class using wholly Appiication &
Be able to avchy the dea of aCV 10 4
online methods
# Analpsis &
Be able to analvie 2 1oecific context in /4
+ 4 A Expand notes [ New design & Import design
L[ — L

Introduction to the idea of a CV

e © 104 1 AX QY M Q' +08
Watch the video about the value of a good CV
It explains why you need one, how to go about developing it, what a

good CV looks like. >

Pracics vo @ 1 a*erEa +0
Work through the quiz Guestions, to check on your understanding

Repeat the quiz if necessary, untl you score 100% - this will help
YOu remember what you have learned.

Change mode
from online to
blended

Applying the idea of a CV to developing your own

P
msdwacr s v © 20 8 1 X QM Q0 + 8
Read the article on the sections in a CV and how 1o make sure your
CV Is appropeiate for a specific job context. Think about other jobs
you might apply it 1o,

P
Pracice vo @ 1 axerma +0
Work through the quiz questions, 1o check on your understanding.

Repeat the quiz if necessary, until you score 100% - this will help
you remember what you have learned.

X e /F

A EileenKennedy

& Export this design € Share

Analysing how a specific job context could uide the app
development of your CV

ResdWarchin v @ S 40 1 AX QY [
Read through the other groups’ posts 1o the class site.
appropriate each one I3 for the job It is related to, Mak
what comments or Guestions you will contribute to the

Discuss VO v s MR
The class discussion of the value of a good CV is on [d

Discuss with the teacher, using the audio and the chat
the groups have posted 1o the class site, and how you




Change activity duration,
group size, teacher
present, online/f2f

attach resources with +

Introduction to the idea of a OV

“

i ReadwarchLisen ~ @ 10 S 1 &% @ [ B! +8

Read Watch Listen

Change
the

L the value of a good CV .
sed one, how to go about developing it, what a

#
learning c@ 1 axovmal +0
- - = 1o check on your g
type Repeat the quiz if necessary, until you score 100% = this will help

you remember what you have learned. i

o g s e +0
Post your questions to the Online Class Discussion site by [date,

time]. Click "Like' for any other questions you would like to know the
answers to. Check the site on [date, time] when the teacher will ,h“A

Discuss

Add a
new

I L

Applying the idea of a CV to developing your own

&
Laxo 0 +0
Read the article an the sections in a CV and how to make sure your
CV is appropriate for a specific job cantext. Think about other jobs
you might apply it to.

Read Watch Listen ~ | @ 20 48

”
O s 1 aem e +0

Woark through the quiz questions, to check on your understanding.

Practice

Repeat the quiz if necessary, until you score 100% - this will help
you remember what you have learned. 2

ve v 1 a¥eg R +8
Search a job site to find an example of a job you are creating your
CV for, and make notes about what you want to include in sach
section,

Investigate

#~
ve 5@ ao@sl +8
In your group, take turms 1o share your ideas of what you would put
into in each section of the CV for each of the 3 jobs.

Decide on your best wording for one of them that you can post ta

Callaborate

®»  en > 1 EileenKennedy
[ New design & Import design & Export this design  #* Share

‘Analysing how a specific job context could guide the app
development of your CV

ReadWatchsten~ (@ S @ 1 A® @Y [
Read through the other groups’ posts to the class site.
appropriate each one is for the job it is related to. Mak

what or you will o the
Discuss v@ 0@ 5 A

The class discussion of the value of a good CV is on [d
Discuss with the teacher, using the audio and the chat
the groups have posted to the class site, and how you

|earning ‘ +Add Leamning Type @ 25 Notes A @0 + | + Add Learning Type @ 50 Notes & 2% + | +AddLeamingType @ 25 MNotes A
type
Timeline
Learning Experience
/
i 4
L
\"'. :
@ Faceoface ' Onfine ® Toachor present & Toacher not present @ Synchronous © Asynchronous

@ Whole class @ Group

0 individual




Exported Word version...

Representations of the learning experience
Learning Design for: Version 2: Understanding preparing a CV (Blended)

Context

Topic: Preparing a CV

Total learning time: 1 hour and 40 minutes

Designed learning time: 1 hour and 40 minutes

Size of class: 25

Description: This is a design for a class using wholly online methods.
Mode of delivery: Blended

Aims

This session introduces the idea of a CV, and invites students to apply this to developing their
own, for any job context.

Outcomes Learning through minutes %

Knowledge: Be able to explain the idea of a good CV and its value L

Application: Be able to apply the idea of a CV to developing it for a specific job context Acquisition (Read, Watch, Listen) 35 35

Analysis: Be able to analyse a specific context in the light of [the Topic] and identify how it e

might change future actions I Investigation 10 10
I Discussion 20 20
| |

= daurillard2 + 37 « 4h

Learning designs for 'learning to explain a concept'

Double-click to post the link to your design. Make the title similar to the title of your design. Make a constructive comment on one or two other designs.

Explaining how to write
effective conclusions in
academic essays

This lesson is for first year
Japanese university students
studying English for Academic
Purposes. This lesson is designed
1o take them beyond a simple (but
ineffective) summary.

Explaining a complex concept (effectiv...
by janew6 54
wel

Vaccine Rebellion

1 comment

Digital Mixing Desk

Explain the Essentials of a Digital Mixin..
by reidireilly
ucl

Explaining how to conjugate
regular and irregular verbs in
the Past tense.

Learning Deslgner
ucl

How to use RADAR for
evaluating resources

Planet conservation plan

Making a conservation plan - Learning ...

by yasmine
ucl

Child development

child development outline MS
Word document
padlet drive

Hend Elshahat Othello Act 1 Se3- considering

The idea of designing games for how methods are used to present
students is really important to characters in connection to
improve learners skills and
encourage them to participate in
the learning process. The idea of
padlet and how we can ask

students to express their ideas

inte it is really essential. We can
also ask them to share their

phetos and videos on their own to
make sure everyone is
participating in the process.
Deforestation and the use of
@ - palm oil

Explaining the life cycle of a
bird (same content as the
water cycle)-Thomas
Crossland McCarthy
Learning Designer

uel

Explaining a complex concept (Bird Lif... Irma, Albania
by tomerossland

uch




What is your vision for renewable energy in your

community? Add your top three things
Padlet, word cloud, polls, games....

solar

solar pvs in the roaf smart

$a3Ls 3 95 (ooill Aackis¥ | 0.g p 983 3 50 AS S § conmanyanen

offordoble

Gpall 550k sie 1V ki

Gl e Y L ol b . X

R 81 Jalll g Gl - batteries .

r 6 g a1 o 1l Seme— - - G Tt reile'e long-term
gl gyl el pae 51 S L d andy Jid 3y alalell S5 5 & rowd-funding 4 .
J'.r‘-hu——.“d,‘,"-t‘."":: «_u'l.:.”(l — l")-Y;_‘ '_'l ? l)l(.i . connected % mix of e\j‘.-:q.-lljl."uh

&l o . a ] eeling
B kiU o L Bl I LS i i L1 p il i 3 g
Sl e Lpaliaind Y ol Y o 8
ol ¥ Losie ils jipanSIl 30 Over to you
JolSIL ]l ot o sie oLl e oiila
How did you get on in the game? Was it useful for thinking through how

important individual and collective behaviour has to adapt when using a
mini grid?

) s

e b

B
s

Please note, by clicking 'Launch’ you will be taken to a page containing content provided by a
third party website.

J-.,- - 4 2 e b

Exercise

Mini grid game

Launch

The UN Sustainable Development Goals

NO 0 GOOD HEALTH QUALITY GENDER CLEAN WATER
POVERTY AND WELL-BEING EDUCATION EQUALITY AND SANITATION

DECENT WORK AND

ECONOMIC GROWTH

PEACE, JUSTICE PARTNERSHIPS
AND STRONG FOR THE GOALS
INSTITUTIONS

z@

] REDUCED

I 10

1

INEQUALITIES

1 CLIMATE ‘I LIFE 1 133
ACTION BELOW WATER ON LAND

(=)

QUALITY

. . EOUGATION
SDG4: universal lifelong

learning and professional
education for people working
in all the SDGs
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The role of the Co-MOOC in shaping the future impact
of HE on the UNSDGs

Massive Open Online Collaborations (CoMOOCs) for professional and
lifelong learning

e universities using educational technology to develop professional
knowledge of how to teach online

* thereby developing knowledge on how to change practice across
all the domains of the UNSDGs

e collaborating on all the challenges of social change

oY | office for d@llofts () Research
WY students / England

!
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Social Change and Future of MOOCs

Wullduo SOCTIAL CHANGE AND
FUTURE OF MOOCS
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stuudamsmisdouaoulau
(Learning Management System: LMS)
AtdlumsiZoumsasurus:uuaaulad winAiga

&

™

&

$owa: 90.5 Sowa: 100 Sova: 85.4 Sova: 98.6
Salonouiwaisud Q Q Q
Atslumsasurus:uusaulalimaiaa

Sova: 94.7 ¢ova: 100 $ova: 97.9 $ova: 98.3

- @ 2

uwaawasuMuALANIAAINSIVED uwaawasumsusyunvsate Q m Q (Oudiu
social & collaboration platforms) AldunAaa N N N
( i ) 3 Sowar 99.50 Sowa: 100 Sowa: 99.6 Soga: 100

insaviladamsionats
(Office suites & tools) AlGmaRaa

tASaviauNaud wu

dowa: 99.4

$ova: 99.8

@ e

Sowa: 99.1

Sova: 88.9

Wan1S31AS1:KLLUUEdUAINAANDIDISERADU 4 AA

inSovidomswauur msadv uazms
unluiiony (Content development &
editing tools) Aldmanga

E (Adobe Acrobat Pro, Foxit)

$20a: 96.70

Sowa: 95.53

Sowa: 99.2

Sova: 88.9

uwaawasumsasuta:insoviio
3 -
(learning platforms & tools) uinhaa

LMS
(Q ™ Gs)

U indaviionadauualinzuuu
(Quizizz, Quizlet,
Nearpod, Wordwall Wudiu)

Anuawsalumsidindovialus:Guduin
Sosa: 96.70 Sosa: 56.64

LMS LMS
(@ ™M@:) (Q ™)

Anuawsalumsidindovialus:aud

Sowa: 96.7

Sowa: 96.14

iAsSavialdvuaznswenns
(web tools & resources)
AowisduastinAnuliuiniaa

Busiiwas indavdaulasaulat

coeéc Ex

Anuawnsalumsidinsaviolus:auduin

Buwsiswas

Buus13was

©€oeéc coec

Anuawsalumsiiindaviolus:Gud

dova: 98.5 Sowa: 95.51 Sova: 98.8 $ova: 98.8
AnuAvdanulykimsnasalumsaau _ fiva oA Tufina ~ fva
saga: 59.76 sasa: 56.54 sasa: 52.9 saga: 57.01
Tuwu Tuwu Tuwu Tuwu
Usyrkaimsnasalumsaoauaaulad $o0a: 56.21 $ova: 70.03 $ova: 60 $opa: 61.49
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dwuma AN :
ADass:KI 3.78 - 4.06 S
s:AuuIn

dumsoanuuutiion agluszauun ’
(Content Design) Aades:K3w 4.02 - 4.26 ANQAYS:KIY 3.34-4.26

AdunsaanluUAIASSUAISISEU aglus=au Uunav-uin
$ (Learning Activity Design) Allaaus:K30 3.72 - 4.11

dumsaanuuumsiauazuszijuna aglus:au Uunavo-uin

(Assessment and Evaluation) AQaus:kI 3.87 - 4.15

aumsus=AuANIW aglus:au Uunawv-uin
(Quality Assurance) Aladus:K3w 3.34 - 4.10
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szuudnmsnisaouseulal (Leaming
Management System: LMS) mﬂuﬂﬁi
Foumsaeuriussuvaaulavuniiga

3ﬂanautﬂatsuiﬂﬂummwmu
szuveaulaluniiga

uwanWasunisdsnuuazainusiuiio
(social &Jt:ollaboration platforms)
ﬁ"l‘ﬁ'mnmgn

iAsalodnnslonans (Office suites &
41 & -
tools)nlyurnngn
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THAILAMD C7BER UNIVERSITY

mAamiionauuu aaldanaudng AMANAADUUL manziusaniduaniie
G: 0O Bd B
Souaz 95.9 S Souaz 91.9 Souax 99.81
zoom zoom zoom
fouas 98.0 fouas 98.5 TouAz 98.4 fouas 95.6 foun 98.65

oL~
S1O)

Qe

waddadanau (Line, Messenger, WhatsApp, Telegram, Skype, Discord, WeChat Wudiu)

& - “ T - i w
1Asaiinlun1sinaue (PowerPoint, Google Slides, Apple Keynote, Prezi Wudiu)
Tafinuaursalumsldindesdioluszdufiunn

Wan1s3lAsiHiuudauniundulnfinud 4 naA

» o
YaAINIY

in3paiion s n15ad1e uaznrsunle
1iiow1 (Content development & editing
tools) ilfunitan

uwﬂﬁv{aiumiﬁauuasjﬂ?"mﬂﬂ (learning
platforms & tools) unwga
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fin
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mAamiionauuu aaldanaudng AMANAADUUL AARsiussniduamilo

nsin/laozunTy (Canva, e —— nsafn/laezunsu (Canva,

M= Adobe Spark, Adobe . SN | Adobe Spark, Adobe

Ilustrator Wugiu) @ Pro, Foxit (i) Nlustrator Wuei) @
o ..

LMS (Google Classroom, Moodle, MS Teams, Blackboard Dudi)
Tnedanuaiunsalunisid wieedleluseaufunn :

Buusniwes (Google Chrome, Safari, Firefox, MS Edge 1ilugiu) @ . ‘ e
Taufianuaiursolunisidirsesdioluszdufunn '

0 Q m laifaaa

wuillym

PDF (Adobe Acrobat
Pro, Foxit iiusiu)

wullym
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AuAanin1saou (Pedagogy) . v !
s Anadusewing 350 4 377 srewmaluladarsaumauasasaeanseglu

. x w = -
ATUATISEONIUULLENN agluseiu tunane - un ﬁ‘“ ﬁum ,I n
(Content Design) Anadusening 3.52 4377 L

Aadusenng 3.58 fla 3.77

AIUNITOONUULAINTIUNITITIUT agluszAu Uunane - un
{esarming ety ity Design) Fafysewing 351 fe 3.77
AuMsesnuUUMsIauazUsEiliuna agflusediu Urunane - 1n
(Assessment and Evaluation) ANRAuTzNIN 3.59 G4 3.86
aumsUsEiuAmnINW ogflusziv Urunans

(Quality Assurance) Anafesewing 3.28 i 3.31
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r @nflupssauuuy Hybrid / HyFlex

MOOC
Assieda tlam Flipped Classroom Self Recording
aanuuu Online Asynchronous Learning mTiuvinassaulumuiou

wuh ild Creative Commons Tumsteouns
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Active Learning {
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Engagement diduuuanaudou
Metaverse
Use Modern Tools Social Media Mobile-first mindset

Transformative LMS
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« mslkusmsautnasitauuulsans tASavAdUWILORSILTY mslkusSmssawdids
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1. fnamaBsuuaznsdaniseunisseuvasminedelneludaeinginnslaia-19
(Online Teaching and Learning Ecology in Thai Higher Education During the Covid-19
Pandemic)

Tsnfnidelazalalsun 2019 (COVID-19) taenssmsidsuuadisnig ULV uazunanilesy
msaevluszivgaudnuludsumalne WoliaunsadanisFoudldlugiuuuiialuganan
nwsitusiu ilsorssdlunnandndesiousiinsuasdamunisioasidomiugeindnely
dranmdudu ilinunmuesiuseaiesduiu egrlsinu efaeulasdniugiSouddomens
Hoansidouann face-to-face Widuuvveaulay duvilsiiaddfanssunisaey donisaeuuas
msUssiiunaluguuudy wasiusduiiinsdeusasguuuy deldunanresuiissduaniy

luuwmmﬁtgrﬁau o nadan ugwuaveyy Tauyas Wihiaueusunmsdanisiseuslu
szdugaudnuweslstmealnelugarieu COVID-19, MsUiuiveisounasiaeu uazn1seaniuy
msFeuivielnaineimsteuilussinedifinsszuinves COVID-19 suhmsiaueluaanis
5ﬂinvﬁwmmsﬁ'uuifluixﬁuqmuﬁﬂwwamizmﬂlwmﬁamwtﬁﬁu

viungaudnulnglugaddiia

an1tugaudnulvenislinisiiuguarensensanisgaudne Ineneans 39 uay
w¥nNssu (Ministry of Higher Education, Sciences, Research and Innovation-MHESRI) f91u7u
adu 155 ushe udsmmilassadranazsruunsuimseenidu 3 ndu ldud uminendelumiiusg 26

uie UM INedeveesy 57 une wazumInedeienyu 72 uns (Office of Higher Education

Commission, 2021) uenaniigfsiiantiugeudnwidndaunisitdnnsinvviendntndiaems
114 FNANUIBNUIIINNT 8191 NTENTNESITUAY NIENTHNAIIML wagnsEnTmnlng
annugaudnuiteuynuisianisdeumsaeulussunla fussmasiuinedoiidanisdnuly
ssuudantomsinuimalnaiios 2 wiaiidu

anmnisalmalula8ndndu (Disruptive technology) danansznusion1sdnnsgaufinuily
Ussnalngifusgrann fammsnannsudsuwamesanmwndesfameusnuasnislunas
Uszmsfie (1) anadeanisvasmannnuAsuuadagisduda ﬁﬂumﬁgxmxmmaﬂw lesan
mwuﬁaaﬂﬂﬂumiUS"ULuﬁlaugiaaéﬂsﬁ%ﬁa (Digital transformation) Fodu Fumisnuuardasins
Supudvinanuanas mmiuazﬁnm'ﬂamuﬁqwﬂwmmmwmﬁaﬂu anntugnunuilianwnsandn
aufiflaussauzaonndesumudemsuesnatnay (2) Wewensuduwdsuguminedoadvia

uwivenduiefldsunansenuanmalulagnandy vilddessudlaenisiimelulagunldlunis

! https://www.intechopen.com/online-first/ 78784

v3ws MsUFUReu n1sliuinns wasnisdanisiSeunisaeu (3) auadnenisAnuily

dugaudnuivasuly Wunamannsiuaudiihnulunmageainnssulilaliauddyiu

kl

e

Y3eyantes widuienuannsolunsiinu uaﬂmnfjﬂiwmi'ﬁmmq 18 - 22 9 G3au Gen z
domlunmsisuiuasianneueddulanfdiaedidlidiia uasdelilonalunisasreneldliiu
auesnmsvhgsiseeulainieenindasyane I Inghidnludeassuluvdngnssedugaudnwm
(93 ATUNS, 2563)

uanNNIsFesUiudreanunsimalulawinduud anfugaudnwilvedsiiane
qnmu'luﬁwmiﬁs”wa%mﬁmuamaﬂuluizﬁ'ua'ma 91131897183 Office of National Higher
Education Science Research and Innovation Policy Council (2020) ﬁv'U"J"I IMD World
Competitive Rankings 2020 fﬂ"m”uﬁ'uqnm7Wmiﬁnm‘uaawﬁwmﬁaimﬁﬁuﬁu 49 91n 64
Uszne (uitusnginussmalnglasumsdnsudulungusindioiisuidssiuussmaduslungu
Ussmas iy Tnslawnzognadsludumsnevauasionisidsduniaassgia dadunanain
goandnyililaunsondndudinfidenadestunnudesnsuesningnaimngsy den adnuusves
wmnsﬁﬁwiyaﬂﬁwammmwﬁu wenndiasiinnudpuansameinAnneud desdivinue
TumsadrsassAuinnssudae aonndesiuTeues World Economic Forum ldasusinuy 10
Uismiﬁﬂ“’nﬂumnﬁqaﬁ’ms"umiﬁmuiuﬂ 2025 @@ (1) Analytical thinking and innovation, (2)
Active learning and learning strategies, (3) Complex problem solving, (4) Critical thinking and
analysis, (5) Creativity, originality and initiative, (6) Leadership and social influence, (7)
Technology use, monitoring and control, (8) Technology design and programming, (9)
Resilience, stress tolerance and flexibility, and (10) Reasoning, problem solving and ideation

(Whiting, 2020)

nsusudanougalaia

WanssMuaIN Disruptive technology v?'ﬂ*w"amﬁua‘muﬁﬂmlwmﬁ'aw{muﬁau?%‘mﬁm
nsdnwndusgiann uarsaniudenlinagns Education transformation 1l aduind oun1s
Wabuuas feghaity wﬁwma"mauLm‘uﬁwumﬂaqwémiﬁum%umﬁﬂmiﬁnm Tngduasu
msfanisvdngasanuuuaudenifunuusadunadng (From content-based to outcome-
based curriculum) warn1sinNIsiieunIsaEUIINNISsTuNsAUTDIATE NI T BT VO ITaY
(From teaching to learning) (Khon Kaen University, 2019) wonand Tusyduusznd The MHESRI
Algrdminlasansasnatiudiniugivi tioneuaussaudiesnisidsauningaamnssy wasdunaln

drdglumstundouassgiavesuszaa Tasfinsaduayuliuvadlanguuuunsuandadio iy
msvheuiuiiedusenivaniugaudnuiuaagnaivnisy 55 Ussnidenu vieguu dansdnu

szavgaufnuiuvseunan lagnisiauiuaiiandngnsduuuy Anfunsuiudsuion ase




Tnssaiamdngns wazsimdnnisnssuiunisiisumsaeuiiaissvaunisainaiseudienisinienu
Ty “anme3e” Wuddey (MHESRI, 2019)

o1ananlid Tudwneuladn gaudnuilneldusudsuuumnisdanisinulugzuuuui

S P = o P a s o o v
158171 Smart Education @ snunefia n159An13Anw7 S mun e BHAANIAIAUN LAY

anuansatunsliiiauazlunsiouineulandanuseanisveswnannulugadidva (Zhy, Yu,

& Riezebos, 2016) uonanil Glasco (2019) 88U1811 Smart education Lﬂugmmumﬁmmiﬁﬂm
dmsuauiulmifiinumiouduiniesiiondvia (New generations of digital natives) wial3euiiiou

ﬁugﬂuwmiiﬂmiﬁ'auuwLﬁu Smart education A¥11589N13 interaction, collaboration, way
engagement vosaeuiudiFeu uavdFoutudiseu dWelifGouiavinuensGeuiodraieuay
F9du uenanil fafimsuiuiasunisianis@nwidu Outcome-based learning FaLunurAans

dansiSeuginyadunadnsnisissufidudsddy Tneniseenuuuianssunisoui deuazas

aduayun1sseus uaznisusuiiuna fesdenndosiunadnsnsiseuiiinmuald (Wien, Carol &

Dudley-Marling, Curt, 1999) Iﬂaﬂia‘uuuaﬁﬂ‘lumsﬁwummaé’wémiﬁwim?{wwaﬂ,ﬂmmnﬁ

aznss McLellan (2018) 981831 vdansUfTRgmamnssuassil 1 fn1sih
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gaavnssunsaiiaes ladnsiiaiesleuardsussiivgnedidnnseinduldlugramnssy dady

s m v oo A o, v, . o
ﬂ'lﬂﬂ'\iﬂﬂw’ﬁlima\INa‘}lLkﬁﬁﬂﬁluﬂuwﬂﬂ’ﬂl}ﬁ’lifﬁﬂﬂ'luﬂ'ﬁﬁi’liﬁiiﬂ Llﬁ&iﬂaﬂﬂ LUUITUUIUN 1998

Ldlsiintudn 9 wavnsuifgaamnssuassiiany ldiinsihszuunsuiaumesuildgnamnssy
fadu ussuiaamsneagdemande gaivinurlunislinuneuiinwmesuazssuulusunausing q

agalsfionu Weiamsugingramnssuafeiidy szuulassenedumediinlfidenlesaunynyy
Taniihdefuasannsavnausaiulfesaiussansam dudu gieransafifenluaniois
mwimtimamalulad uasdosdasedeasiugnén vierileusiuauitonsssiimuuansiaiy
Fruviun audeuarTausssu fdu mamsinwsiududomanuasiauiay Tnenisiimun
WuradnsmsFeuiiliiesudiinngg Ltﬁzmsﬁm%uqmﬁﬂfu mnuinsfruaRadnsMsSeuies

fmualuguuuuves “aussouy” laeainnseuwAnnisiseuives OECD U 2030 (OECD Learning
Framework 2030) (OECD, 2018) lfauawunanlunisimunaussaugisndudwivowan Tnadin
aussnuy dldfesdusznauifissnruiuasinugvinduy udaussouzmnefiansysannsesdanug

iy laAfuazAdenditelilumsufiinudesdaGomiaudiss

vy v @ 2 < o

Tumsdamsieuifidadumaiauassousdu e19sdfaeuuonainaziosnaumaudd
fiee) v

flo “ozlsflonnud vinuy weeiuazaudiidndudmiudiSounasiidusznounisdesns” uddail

fMamddgiiedestunmsiansiieuilivszneuaruduiofe “evoonuuunisiieuntsaeu

pgslsfiavannsoauInNg inve LanafuazauAveiFouet1aisz@niua” (Andreas

Schleicher, 2018) Wail m5éTwmiL%'Uuz"hﬁaﬁww“wmausinuxﬂgﬁwlﬁﬁqmﬁnmzﬁana‘ﬂ
FubudosdaionssuiivarnuansgUuuuuariiddayio Wuniseusluanneis lasaawiilsluns
doudzielanugnies Miualsuazamnsayszgndlfladluusunass daunsiWauninue asdos
faluanmillndidssfuanuivinnuass lidesusieglusiesinaomioanuiismeswiniu uas
uyuauin msﬂuwaz‘lv’vlﬁﬂmmﬁﬁﬁuaxLLazLﬁuﬂmmmaﬁqﬁaqﬁav‘h Fosorduiuvmosdaanilidy
Fepunmsvhaniluaninas dafu 33msdanisGountsdeunuuiia ensarlivssaumnuduie
dmsunistanisifeunisaeuiitoansitaunaussausgFouiiudeuly Taseralduumnisianis
Fouguuuld Uaymd ugru(Problem-Based Learning-PBL) n1515 ug 2 nUsraunisaiass

(Experiential- Based Learning) #3a n13i36uin3ouiun13viauass (Work integrated learning)

mMsdansiEsunisaeunaznisiGeuiluga COVID-19

TsaRnidelasalalsun 2019 (COVID-19) qnﬁuwﬂuﬂixmﬁiwmﬁum%ﬂLLiﬂluﬁuLﬁawﬂﬂﬂm
2020 Faifugiaeudiuneusnilaguantssmaiudsinisdunuduuiasniounddy Tngluda
nafinadudsiivminefolussmalnglasdulugidngianisaouiioTauasUssiiiuanis
Seuduaemaisou vanminerdodutaweimsiamsiseumsasuiiougarineresmamsinu

o

Fauminedenarsuisseieunioun ldladiniswisunissesiudmiunisiseunionsaeunuy

i o A

oaulal 100% maudfdosdudunisaieisesulad wWeldnisdnnisiSeunisaounaznsia

Usziflunaudaiass uasiadaauviunm

misldszvumaluladlunisuszduwanisfeuiludausn

TurausnvesnsUsediunanisiioud Wednsifussuiavedlsn COVID-19 919156
seitugmudnylutszwdlne Sufufonazumaniaodiomaluladifiotislinisinudis adl
msfumidoailelwiiilsineldunneu vsdnlssandliiedesdiouiinedussaunisalogin wasd
visduildsruudniinueddiounti dewnldmelulaglunisussdiunaegué

indeddlofifufifenlasdrulvgduunaniosilunisussifiunaiiussgndunanmalulad
n15d1599 (Survey) vaeuidnimaluladvesuidnsydulan wWu Google Form #3a Microsoft Form
Wudu visdldszuunisnaaeuil duilaiduiignysannislussuuuimsdnmsFous (LMS) wu
Moodle LMS wiaunanofudyu q amusudazauszdumuaziuiuszgndld §e91nnnsld
unannlpsulunsyssillananisiseuslutissnnudn aunsnvssdiuldians Tnquszasddi o
mw%wl”wuxu FaifodimferiunsussiiuinusesiGou Fafoserdionmsdaunaviefnasuneu
msadflevhvdeasiioufifvesindne uenandy Selsiflszuunisthiuuasemugunsasuiitiostu

Msfnaen wien1masalunisaeu Jauueuitenazdosieuiinaluladvieunanlosuiiuiiugn
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madeud 2/2563 dednilvgfldinaluladifentsiauaztsailiunaluszezing Tnondaanniy
anunsallain-19 Silsivihiieradaay nsssuedufetuersieiios ilsinas 4 amineds
Tutszmelneduimasioummdenlunisianadeumsasusvuesula fudnsiulgssuy
uaslssadeiugrumanaluladuasdumesidaveusazanitu msinousiitoiauenmsdlaou
AeatumstanisBeuiuvuesulas @winesids msesnuuunsdnmsiEeu msianndenis
Foud uazmsuszifiunanisFeus) uasmsiannuazdamssuuviounaniefuiesuisainu
avaanlunsdamsiseudooula

nsdamsiEeunsaounuuusssseglng (Remote lecturing) gninsnldinniigalussos
Firuan Imaﬁﬂﬂiiumiﬁaumiaau%L‘%uﬁuﬁwna‘nﬁwﬁwg’uwﬁw nsdnRnssuNTEeuy (@
wiumsusseedundn) madalemalifiseusivse anu-nev lnefialaduszneunisussenedu
dofiliunniiae TneudsmniidnAnwilenisusserennermsdiaeundansldzunisuouminensio
dieluufinisGeus wu msdavhsoay msdumansaumafindy vidudesndusauslu
unmisoly vidruwounngliindnvniauecunuiilenay Tma‘lumﬁmmﬁﬁauiﬁnwmxﬁ
ﬁﬂﬁnmaﬂﬁ{unﬁuaw}mmwmﬁ'mﬁmﬁauwﬂ?m luraued Adaailanisusssisanetasgly
srozandiliineaniy druunanesuiduidenldun Zoom, Meet, Microsoft Teams, Webx
uazszUUUINSSanTaieuy (LMS) Adexldud Moodle LMS @smivendevansuvishndsluy Server
983AuL83) Google Classroom, Microsoft Teams & 1919138 daulngadneduii aldudasynie
Renduegin duinunmenasuandonlunsGounsaeu mswoumnensisnisfeuiuas
Wugeamalunsdsmanunisyiansiansisou

ﬁamiL?Uui'ﬁu“wml“ﬂun155mn7§5aué’aau1aﬁﬁ’aulm)Lﬁuﬁlﬁw‘ﬂsmauﬁwﬁmwm
219138 waversdunauldiminaleusseeionieliindnuidnunitineu wienduanieuld
wonmntu Aeiiduenars viesmn gryiliduenansidvia e Sulnanludassuy Lms ey
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e
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sAnsdsldamunanodsitinsiauniulufesnatn Tngl#38nns subscribe Husnel wiese
waned wdreugelioranssluiminerdeldld wseurauns (@audes) ldWaunssuudmiunis
Usriunaiumes %aiv'\v'ﬁwulumﬁﬂn'l?ﬁaya seuudmsuinnInsaey uarssuudmivleaiu
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msdnnsFoudlussiugaudnyaiunsiaunaussous3ouioliianumioudmsy
msvheuitlumagsia granmnssy inwnsnssuadolus vieuudnsdudussnounisienuies
Fufleaunsinwud edrstossesiiammounaraunsafiorufifauluaniussneumsvisly
Snduldluseiufiuguld lumssamsdounsasugatagturesszinelny lasawzosnads
melfaniumsainisssuelain-19 oreaglimnsawdsummmioudiFouiteWansoujiRnu
diogunsinuld

msdnnsFeunisaeuiifeserforesmeseulatidundn wivsuideniigasouluidwfod
wu msdeasnidlnaeaazvidlianudtondila empathy) M?ammzﬁamimamiuzﬁmwiﬁn
dululdrestrsdun Tasiamizegnads viensdivesmisdnianssunisiFountsaeuiivioassnu
Yymluvegiidelaidile n1susu Mindset veafiFou eorashldlideslusemseoulat
(Prince, Carley & Clayton, Jennifer, 2020) wiifail Temawesderdstafiludosuiy wu n1s
Fasadeansiisinidy mifumdeyaamsaumaiivarnuateuagninene ande Saiadesnsiaunia
uaziaalunsioud ?ﬁaﬂiuﬁuﬁLfluTamaméwﬁmmimﬁm1'[%‘1un1ﬂ"miwuﬁnﬂ3wmmiﬁauﬂu

seiugaufnm Vitemudaiu (Anthony, 2012)

= =

uienImdedunasazdosdsznaveaslsing

diaaTngnraiseuiluszavg
navvwimimsdanisAnulussdugaufnuldivadsullussesuiouds Taianzetieta
LLmﬁvﬂumiaanmeﬁnqmsmﬁﬂn'ﬁﬁaumiaauﬁmLﬁmﬁuﬂ75a%‘mmmim'mvﬂ"l‘lﬁulwﬁawﬁ
UiﬂﬁmnU“‘iuwnﬁﬁmiammwiﬁuhﬂ‘ﬁv‘hmu ﬂﬁiﬁlnﬁﬂwnﬁﬁwwuﬁumaaﬂmﬂmmiuaxu%w
Tuanutszneuns anfuniseenuuundngasuuuiiuaussaus (Competency-based learing) i

wiumsdanisidsunsaeuiiieiannaussousvesifeu Taslunmsesnuuumeivilddinsuivdys
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fomniduinidanuint “ovaeuiemerls” sndusanilysii “gdamaisenslgiseud
aussauzerls” ool fanumeiiefudmeuiidsteaduaussousfanuusznouns
vienamudenis warludaniieaiuil Jaoudosiinnginazduundedismaiuges q e
Hon 3 fawie maisavaeuliinnedaussoussanani (1) widssiimieserls (2) dhdes
ShitnweiFeseyls viovherlady uar (3) widssdinudnvasiifisUssasddulatg Sdlidnandums
Famseuguuula wwduseulad wieoeuled Adeudedliussaingusvasdlussavaussauy
(OECD, 2018)

aglsfinny winszuauiimilumssenuuundngmsuassieineuldivaeuly mnudvgug
TunsesnuuutazduddunisGeuidinedesedondumquf Constructivist undn dedurenientu
Madeudi nﬂil%'uug”w?ammg”l,ﬂu?ﬁﬁLwiazﬂuﬁ%’w‘u’yu (@sorazuanshaiu) mnnsiudeyanie
ansaumalus wiieslnglimmuduasUssaunsalugiu ieassmnumnelvatun Ssnaug
aLuIAn Constructivist i wiAusazduasaumaisatuiutesmaing q uinisfinuvie
msasunnuslmiansazsinaiu Wesnuszaumssiuasmmiifseusasaulimilauiu (Schunk,
2008) TngagUuwAnifieaiumsiduiues Constructivist Wodnmamiiasmsidoudiiudoweusay
yana Msifsuiiaznisadennifafeaiatuanyanadu 4 fafu nsFeusluguuesues
Constructivist Judedamsaduaiuuagnssiuliiinldannssuiunsmeluvesifou uardnn
iauﬂwaﬁwﬂamizﬁu a'qlﬁu'lﬁlﬁmmiﬁauiﬁaw‘,imﬂlﬁ (Jonassen, 1999) fatiu mMsdnnaisen
A1UUWI Constructivist a”ammmu’mm‘ﬁuﬁrugmlumsﬁwmmmg" finve LIAARLAYAMAITBY
fiFeu JatunsGeuflneiZoudesadienstiuasFoufanussaunsallusiuneda

Tusunmsiseuivesindnulnegaiiilsassundmnaudoasousgluneiin i visons
st hiawnsounGeuluieieunsluimiinendeld Saiedudedmidmivindnwillideon

Autuuazdiliieruiausssunsieuiuuueeulal 100% Eﬁamﬂadwﬁuﬂuﬂmwﬁws"wgﬁuu
iy usuiiauariiuaues nsuRunssuilasmsusadunmsSeuidienues Sas s
Foassatlunisiinnsiianisseud mnuadienisidu Digital Native fraelnsiedesilomelilad
TunmsiSeuiunvarliluiym (issdiosfiensasdilifinnundoudiugunsaiuasdyyin
Suwesiin) %’quﬁniiumiﬁaui’madﬁﬂﬁﬂmzm'lwm:ﬁmwuamwuhizmagu 9 msutniem
sandunou q Avaau uaglfianseousliuiu Suu*ﬁanﬁﬁaamﬂﬁuawmymiﬁamiﬁﬂuiﬁ
Foau mnusannisdrsvmnuniivvenindnudedesnisiifinsaeuwuuussens widewindu
paUd 9) MstawiemenaisUsznaunisusens uaznssueuneliinnsiafifarumne iy
Finwaznsvhau

NnuuIAansTanssuuazanmnaidoui iy mnazanlddmsvnisesnuuuy
wingnsnsGeuseulustivgaudnuiiteliiAnaudsdu Tnensysanmamealuladlunisianis

Grunsaeu Wi wsanuavanlunisieuivesdeu aenadeaiunginssumsiiouivesdiioy
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uazANuasAIaendsaInnaelsasr LAty JuavensouumAndmiunmsdansisens

fail

mwﬁ 1 MNUANIDIAUTTNOUVDY Learning Ecology
(Ancuha Somabut and Kulthida Tuamsuk, 2022)

1. 38191361 (Learning and Teaching Method): iiielvidenndaiunisimunanssausiou

Fadouiwunisinuaiug fnvy uasaudnuvuzifivszasd dslu Bnswazianssuns
Seufesaonadosiumsduaiuluisiozinn Genaglditnsvietansaudedlalld wu ms
duasunsaiiennnuy auuuamguiisnindu eaghildisududiensusses uasdes

ngAuANNAdveIiToy uardnniauasaumaimivgisou dawnsimuvinee wiveu

03

FwndunisdanisGeudesula Allawnssovandssieiauinuein o vesfiFould

mnuafea1EnIsNs inseafiowealuladiiiedsauaminuinsiauvinueiiougn

P

waziUalenaligieuldannsaiinduuazasiienld dunsiauaudnuusiisuszead
ansaimuRunsEUIunskazinssunsiseu; Jamnlunsseuiiiuunaniesuiy
dusestimsysannismsiaunaudnuasiUszadidilde wu nsweumnenish

msfadungy malifnnsdiaueuafnuazanuiiiainidy suisnisdangudsauns
- v S & o o aad o < oM v
Geulalimsuwanifeudeiuuaziu Ingludad nslivemnsesulaeoazasanuagyinld
Andnisseueeuled sl ieluwuimidunisdaianssuuareenuuuisnmaiseus wwve

wanevdnnsdesiudall
1) msnsefumuasdevenindnumesniuniselidulym manisaliiietuade

viouundgymiidnAnuviesiae Tasdesaiivnlddmiunszduindnwidos
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fanudutou FufesendonisAndugdunisuidem uasiiddnysosegluanm
954 (Killick, David & Foster, Monika, 2021)
2

ansdiiavenazududmuneuarisnsissuiuntndnw wanilalenaly
dnfinvuansmufnuiu deses uaziilugmsnadwaneuasinssuniaieu]
T

3

nseenuuUianssINISeuikaznsialsyifiuna dosaenndasiunisnsedu
uavdaaiunsaiiannud mavauinveuaraudn v ifiadsvasdvesiiou
q

fanssunsGeuifestiuunumnisasiedeuiuaznistiuauesvesdiSou lny
wiunmsasnaauiuaginue lildnns reproduction Lilemuienaus (Tunca,
2015)

5) funssunsiieuiuennnasianaruiuasinuenu ingussasinsGouiudn

fosannsaiauinuznsuidgmuagnisindugs savsnnudilaiandsie
(Thote, Prashant & S, Gowri, 2021)
6.

mMsTanazdsvidunaniaiouy deseenwuuuazdaviliasnadesdunsou

aussauz Aefosimsiniaduaaug invsuasdunudnuassie (Wahlgren

Bjarne, 2020; Mona Khare, 2020)

2. welulafuazundsnsFoud: msdanstusoulugalu Tnsewzeguduioislsnszuin
u Virtual Classroom %ﬂgﬂﬁwmfﬂyumuﬁﬂuswwﬁa Fuludosgniwlfedraduglsssu
nanila Fesadaoassuaiouwuueeulay faunsaldflsidusing q dlidesninisdou
wuveeuled Wy e1sduazdndnwanunsavhianssanssGeusld nsweununenu ns
9N (Grading) MsuaniUdsuRniiiusenineiy saui aunsahiaueviedaniende
LﬂvamLLaxmiaumMﬁt'ﬁuﬂiﬂu*ﬂﬁm‘amiﬁwi Faidfonua vundanaissuifidoudos
aenadesiungiingsu AnudessvieusunmsGeuivesGeulugatagiuie Jweiaue
wannsioady vasnanvumaluladuazunasnisifoug (NV. & Sayantan, 2020;
Saemah, 2020; Richard; 2020) i}

1) waluladiaiuuagdnnsanuazainlunsdoug aﬂwaﬁaaﬁmﬁim@aﬁﬁﬁm
loun dansvayddldnu nsusunueau (Assignment) MsnsIanauLagli
Jaiaueuuz (Grading & comment) muauaifemuazansaume (Content &
resource) NMsafiUseuazitdsuauAaiiu (Forum) n1sUsenieiisaiunis
138un"3@au (Announcement) 1A% osfiad usunisUszifiuna uazindesile

dmiunsvianusauiu (Collaboration Tools)
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2

unanvesulunslddnanisisenifesdueanuazanlifisou siuisenansd
Haouaunsayane wanidsulszaunisal vinuswduldlasazainuaghi
Fudou

g &

. & A o . & =
3) uwnasansaumalarilemasidviaiienm iy Primary source uaziueanIngn

asulasnansdgaou

9 demiidawisudmivindny desiivainvatazuuuy Wy 36le Text Audio

Graphic %38 Animation V19 Fuegfudnunzuazsssunfveaion uaziiie
sesfuaruailanasngfinssunisSenivesiiseudtenvasiianunainvats

5) wennillonuazunainisiieuiud faeuenvvgdesinnsandndennsdnig

uiledgmilndidssduiuaueluunieu Wedweanuasanudgiseud
ovvdaiilsvaunsaillubesiGeundsiivos

6) ynsndudewiinlendulunisusseneiilem asiissesanluudavaad Ty

20 wii Tasmniliifemlafiveutredinre envesdesimsdauusliiiu
Concept &8t 9
3. unumwasdaou: lunisdanisiSeusyalml dsilenassiilildogluasaenfinnesuay
walulaansaumededoadouiiuduuasiinldodnadomgfe nsldmaluladadaiie
Mssuinsdeu Felalidosusilfitoussesosulativindu wnuddesdoufiivatunisly
350U LMS Feawsimunifu Virtual Classroom nisldmalulaglunisueumnenu msmse
wavuwaglidoiaussuzunindnyy nsdanisiauasdsuidunalagldimaluladida
vonaniy unumessESornusunsdeus hiausuumsieuetndng e
aldmaunumasSuununadsumsaeusiuiu Sausunsieuiornvsiivansuuama il
faoudewoniuluuiunvenindnviudazau diefunseulunmsufoifeaiuunuimues
o19138lusiugaudny vaiauansouunuInAail (Robert & Theodore, 2014; MR. &
Alison, 2014)
1

oonuuuuaEUHUMsIINIsGeus Inelnsgiidmneaussaugnseus fanssunis
Foui mavszifiuna uavdevieiloniluniatoud
2) YSuunumanmsidu Content expert 1u guides, monitors, coaches, tutors Wag

facilitators Tngunummaniifiesnseivinuneluladnaviadudenans

S

dsanarAunisnisdanisiiouiin q fiaeanatesiu leaming style vafisou
e e v Yo e ' S
Tneiawzegade nagnsfinensvdulidndnwetsiidaszuasasmundming

0 ihdeRanaravisernudilafiavesindnuundulenalunis Uiy Concept vosmuf

Frovaesesisuusiilumsuiuanudilalminnifuidileegieuuds
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5) n1slf Feedback urtnAnwiludswanieilunagnsdrdaylunsduaiunisseusdou

yanauazdmIufiseugalml fdosnamavivesiesiaugala uarisnisle Jans

fry wihazdedldnannniniu

Feedback sneunnadadudaiidr

&)

03 & wvd & o - . v v & v
wenamnesgasudiienny Wuldy vieaou Monitor ui visunumeadesug
sawsuiiuindny esgldiupuesiivainvatsaindndnw waglifdnvaiu
uiuly

113 Upskills sigafunisldimalulagadvialunisdanisissunisaeududaiiufiasuay

=)

wandodlally wsendeand mﬁﬁ'ﬂufﬁmﬁammiuiaﬁaxgnaaui‘umn‘ﬁuﬂiwLﬁu uay
M3 Re-Skills WeAunagnsmsiFeunisaewdudsiisniu Welimenrdesiuuiunuas
wgAnssuveseuiiudsuly ernsdlimsanegluinuveanswiivud vlutindnun
Wasly mnuddesuiuIBmsTHituAuAsu AN

4. unumwesiseu: Msissurhuunannasuesula gegreiaiumileusnilunisSeuiilea

@

a3y fiFouannssnoenuuunsieuivagyhfanssuniaiieuildiienuies lnvawisn

fvuaianssy nawazanuilamenues mnuslussoriumnllfidusudy dndnw

gnirianisseuimunuionsdliueuninsluudazin viliiAneuas snlunisdany

)
) Ao v

fgszazandnie Faiknumindnwervhiiaenalunissunusunisieuiivenansd

faeu Juudiiiowfrhmuiionasdimuauazaeumnenisiamsisouiiviniu fely Tums

o ' : v o= Yooa v o =
Liﬂugﬁfﬂwl} UVIU’IV\IG]UE’JU‘LWFQWaﬂkﬂuﬂﬁ)\iuﬂﬂﬂlﬂ mmwtiumu‘lumﬂiﬂw:mmauagﬂ

wevheiigananinisouiang 4 atuivindnw waverarseiduisafysseenuuuly

Wou uazamnendeuasiomitiuindniuniny dafsnssumsFousing 9 Santans
a¥uamnuduazmsiiniines Sutusgiutndnuiiedy dafu iiedumedmiuns
UTRlunsSouuwall Twaiauounuimvesindnuisedugaudng fail (Michael &
Janette & Susan & Eunbae, 2014; Michael & Zack, 2018; Atif & Stylianos & Demetrios,
2018)

1) swiufmuadmine NuwuianssumsiSeuiiasmsvssliunaiiuiuenansd

faou Imﬂﬁﬂiqﬁm%uwmmuL@NﬁwmminUﬁaﬁ“qui:méﬁﬁﬁaué”Lﬁ

2

uaﬂmnn'mwu,wumiﬁauﬁiauﬁuvfﬂ‘fwﬁauuﬁa usiagALABIMIUNLNTIT oL
dustaluusiasin Geustavauerseslimiouiu ad wudindnnhlugns
mumuuaziiues WeliiihuunenisGeufussalild

3

finwzuasaudnvazdudi indnvazdodddmivnsieuiienuesdd
Uszauauduieeg19deedoaUsynou metacognition, self-analysis, self-

regulation, self-reflection wag self-awareness
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4) dussauzadvaneslasunsiaw Jwmsdunnusulevoudiusiveurazau

Waiilu Hard skills wa Soft skills vitevluiad esilefidndgluntsiagliang
Beuduvuadrialuiduedriivsydnsam TaslunisiSeuduunanesudiva
dnAnwdndudeddinostiolunsioas msfauiwaraiiamasu n1sdum
LAz TABkAYETALNA T nAnINTEMAN qitadldlulanidvia

Feniluisenufifeniudvdntuasavsnislideuaniomlulanidiase
5

nsadnanuiiaginuzvesiiou desimlnneifianuuasdndulalagld
anuiuarUsyaun1salifnans iy visnaumelmiongdieuiusanna
ada o

o mnuiuayvirunAilogifusiy
6.

TlenalunislisudasslunisiSeusuasdnenmvesnalulagddalidu
dselowl Inglunsdadmuneniaieniorasiosisdniuiuauesii sieeng
a¢ls vhozlsiu uleesls uasdedliiedeslonmsidoudorlsthe

7

vialinsiSeugiiannuauysal o1adesnhiaveuinn anuiiisndile uay
af1efudoddu wWue1asd viawieusdu ievldduduainudila vie
wanuasuyuues egnslsiniu ndwinnisedusieuda islisndudenvaou

anudilamnmaraveasausnesuislddainunitaudu

o =, a a o o -
Soulvaruaniavesiiaaingmsiseuslussivgaudneifoasls

lunisdamafeunisaeunaznisiiouiyalniiieg nelddedidadui uiinaganiud

waluladddaioutadvdrdyiiazyilfiAnuszdnsanlunisdanisiSounisaou dslunns

TasFennaruiulpszuumaluladidvssansnmensiunidnamihiivesen sdiaou @il

asvaunegudl) Tnsdudmslussivuminerds viemhenuiferdesiumsiaussuuuay

cas

Tassadwitugrunmanalulad deslinismumuuazdavigvsamanidimumeluladdda Tisesiumsld

ldmensduazdndnw Fududeulvaudusalunisdanisieuguuu Virtual university i

Tnedsuiiufinisandunislaun

1

mMsUszifiuanuzanuniouvessvuunavvaluladadia wavdilunisuiuuselud
dnanngs iualls uaznouaussamsinnisBeuntsaeuuasnisldnuegnuseiou

Jsuldiniesflouavunanosumanaluladi lududou (low-code tools) Lii oan

IS)

szevnaniunsifauiaesdewaysruulbnl usnlunsedefiauluesinsdunvegud

auayuiuanuargunsainndudmiunsSeuiuvueeulad Midmsuennsduay

S

dndnw

fianguiuuiagnseumnAslunsiamsiseunisaeuiiussdninimmae 9 Juuuu B

2

o1sdamsadonldnuuiunveusas i
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5) fiwuyAaINIisesdaeu uasdaluayunisaeu fdeshausuiussuumelulad

=

iauaznmahauiuiuluszerlng Gednlugjoravsliduing

iufnauarUsuifiunanisiseunisaeusdvlndde wiewdeyauldlunisusuls

o
EN

wlevsuagisnsduiueliiuiied eidndufonduloviesseren 1 3 awnsa

Ysuldynaramsinwm

wisnpnunSeudnAnwmdmsunsiseussulal Tnonisadeanudila Seunuinmini

=

uazwnUUR sauviinstiniinugnisliialesdiefdvaiiionsGens

a5y

nelFaniunsallsasyuielain-19 uniinerdorns 4 ludssmalnewsnealsudauiiony
HAngRtlAl Tnomsufuasutosmilumsdanisiounisaeufendotosmsosula lelild
miﬁﬂm'aﬁ"amma:ﬁdmulﬁamam‘mwé‘lﬂﬁaﬁnﬁﬂm ifau,sﬁ'amwv‘hlv’ﬂsjﬁﬂﬁLm'ﬁwmmm?au%’
warUfudsuisnsuaianssuniseufifiernuiuingAlulile wivinasRnsandsnnudsdu
JUuuumsinnsiFeuientasieadeuly widmnedmiumsiannaussaussensey Taoguiuy
‘uaaﬂ'm"mmiSauihﬁa‘lﬁxﬁmmmﬁqiumsﬁmmﬁamaTuIaﬁLﬁanlmLﬁu Virtual Classroom %30
Virtual University "u'ﬁn“JuﬁuﬁLaﬁauuu‘lanaauiaﬂﬂ?fwrym’lﬁmmia'uaxﬁnﬁnmvﬁﬁnniiums
Foud wuls waneUinwvivmiie wariladosfosanuaranlumshiansauuagyinnus iy
il maluladitndndsidiuiivaadoflesusnnuaznanwinidu wnuamlailagiildiaanis
Fouifie nseenuuuianssuMsFeuiuu Virtual Classroom ﬁﬁaﬂaaﬂﬂﬁaaﬁuLﬂwmamawa"ﬂqm
Learning Style wazu3unvaiiay naenauliaenndesfuilsidureandofiomaluladiiativayu
wenanifu filduisrdeddasasdlunszuiunasunmsaeu dufie 919138 futinfine ssiides
geusuanmeasiudsuiadiouinfiviedenerilildmileuduSouseuled usfidvanes q eghail
WulemalunisdanisFeumsaounuy Virual wu nsiidasylumsmausunisiioud nnsfumuay
hiuvdsansaumaivanvaneuarangs msfeedeasiiazminsinga s Fafu uenan
a1sduarindnwazdoniauninuensliindesdioddaiionsiFeunisaounasnisGeuiudn

Fuludesusu Mindset waznisiufifisaiunisiSeueeulaioy

2. AR
afgwa swwaeana waramy 359ga55a? Iddnaueuwifanisdanisissunisasuly
amugaudnuiiunsldinaluladasaunauaznsioansiiduiinsivdwandon Tasviedliieaue

widndn waluladansaumenaznisdoansidudnsivdwandey Wunsyuiunsuimsianis

2 https://phO1.tci-thaijo.org/index php/JIE/article/view/122290/93092
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y¥enseng q Litasduulouie nmsadienunsemin msidenld nsida mabinduanldinl
vpgunsaisnianriuazseniunsliiuszansnmaugludunsdulinsdedunnden saufnns
advayuuazduasuliosinsuieanfunsfinwifidnsulunsiuiinveudediay denisnevauss
AnuFRINIvesdtay msdeasuagnisiuiinreusiedinn nsaismanenialulemanians
degaufinu wazandymanudeiiouludeey unanuidldesursiauwmaniuguity
waluladasaumanasnisd oansi Jufinsivd wandoun Jadeanudnisvsaniseesniuy

antunisdnwiididiusiuiunissuiinveusedeny uaznisidentd Juil 2 wuamisie msdenld

o

wAnfuTidL ICT Adufinsrodunndon sdnisléimeluladasaumauaznisdoasiiduiingu
dwmderlunsinnisiSeunisaeuvesantugaudng

uenniu MnmsinueTeiteteiiinadenisusmemaluladansaumeauaynsdoans
YpsanugauAnulng vesussas Weuutuazams (20109 wuih Jadefifinadenisudms ICT
vasernsiiuniuiuuslumsfinu stuauidu 6 fuds fiies 3 Jedeitnadenuduialu
M3uIMs ICT vesamdugaudnuilvgluszdvann loua nsdmuanagns ICT anzgilvesiuims
ICT wazlassasneesdns daudadedn 3 du dudadeses Tdun unumuaranusuiingeuves
yaansAIL ICT Sausssuasing uavlassadsiiugiu ICT

agaiinu naddni aside Idiauenanisinwgnsmaninisusmamaluladansaume
LLazmﬁ"ami’uadamﬂugﬂnﬁnmmwu TunmenzTusenideanie Tagldfins@nwanmnisuims
walulafasaumaasnisdessvesaniugaudnviensulunans fusenidsanile uazdmii
wﬁﬂmm'ﬂﬁu%mimﬂTuIaﬁmiaummmgmiﬁamia’wi"uamu"u gaudnwuonvulunia
azFussnidsanionguiteseiililunisideieduimamaluladasaunaua smsdaanssedugs
sgfiunas uavensgananiugau Anvienyulunangfueenideamile 11 uvs $ou 469 Ay
n33deidunuunaiuds (Mixed Methods Research) Han1539mu3n AMdudsedns azuu
a9fUsznau (Factor Score Coefficient) Aaus 0.30 Fuluiildiunasiansanldusuusdigite
ﬁﬂuﬁﬂw"wqwﬁmam%nﬁu“imimﬂuiaimiaummLLa:msﬁamimaaamﬁua‘ﬂuﬁﬂmLamju’lumm
avfusenidsanie wuinil 8 Ustiuddniedl 1) stuvsenduaslumihsnuasnsarialdngs
AudeIn1stuNTufiRau (0.537) 2) mavinuvesyaanslumizsnudnddsiwausyloni
drusamnnnngius (0.494) 3) szuugenduwaslumbenuansaldauswiulalunssuiuns
VTR (0.495) 4) yaanslumbeaniimudednduazlaliussloviion 1CT lumsitvinliifnanu
\demesionsAnis (0.408) 5) wienuvasinuilgunsaisieviae (Printer w3e Scanner) iigawosie

aaUfiRnuedieliusydniam (0.398) 6) yranslumbesududiiaujuindeaarlunisiau

? https:/ph02.tci 19315
 https://5006.tci-th: dex.php/ i 1182




20

(0.336) 7) nagwseu ICT veavthssuiimssyyfansldeeniuaisauiu (0.330) way 8) nagnsim
ICT Tumhsnudianuddiyiisuiiunagnsudndiuaue (0.312) auddu
Tuvauzit Fantad aue1lsu waziien Sseg53 (2015)° laAnwuisafunisiwuiwnunagns
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ﬁwMuﬂ’L%fJucjﬂ%wSmﬂwﬁwmé’un'mmﬁ'uaamﬁmmﬁamauuuﬁ@meu
Fudnins waggquanuiumaluladasauna Todufuimsvesmiingdoluusasnguitduanld
wfivendsas 2 au Saduduimsyaieatunisneunuuasuny sauidu 16 au lfulnonsden
LUUAS (purposive sampling) uazduntualnuszuy Zoom Meeting TaaUszana 2 2w
2.2) tindnw
unAnwildinlasnisquegieite Taeduantndnuitasinslolunsidngon
miﬁumwm’luwm?uﬂ 5 %uﬂ)iuwﬂduaﬂmwiwﬂ (3 nauan) wagluynnguuyineds (4 ndy) s
v 60 Ay Fuavaliuszuy Zoom Meeting Tnsudaiu 3 %t 4 az 20 Au urazasildiaan
Yszana 2 dala
2.3) 819138
osdiaouldulasnisduognaine Tnsquannenasdgaouitasinslalums
iirdunsdunuallunguanvnin (3 nauann) awniviay 2 AU LaLYNNGUUINGTdY (4 ngw)
sunfavan 24 au dumalinuszuu Zoom Meeting WhnanUszanas 2 dalus
1.3 FBnadennauiietvlvidoyanan
1.3.1 tnauilunsendn
Wuduimssedugeesantunisdne {usmsumineds anui sesnmui
Usg5IUnangnT LagdiunanIveauninelds) ﬁ'@u,auuﬂ"wuimmmaxquaﬁw ICT w99
anrtumsine ersdiaou uazidntindnuluanidugaudnu wieteifievimuigaudnuana
rudsanionsuuy fiflusvaunisainstanisinwiriusruumelulafansaunauaznsdoans 7
nousunazadasladudlinusudielunisdsaide
1.3.2 naueilunsfnesn
ngushegaiinslasinsaovuuuasuaslinsuvdeliauyseivieliianansadn
Safansauldmurasmiidivualdld
1.3.3 inauilunsgAnisidniunside
Wudlifianueduimsensddaouar fdmindnuluaaiugnudnyieietieiiiofinngaudng
mangiusenidsuviieneuvuniuliteyaviediauliauislaseninnisneufnuuayUsasday
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2. gUuuuMsiY

myitluaseil luguuuunifeidedna lnelimsiudeyaiadaSnuuasdgmnm

3. Fediioflilunisise

wosdlefililunsisuluadail Yszneudas (Duuvdeuaunsianisdnuidiussuy
waluladansaumaiaznisioans (@Fmsuguimg) (2) wuudeuniunisdanisfnviiiuszuy
walulaBansaumauasnisioms @msuonnsdiaow) (3) uuudoumunsiamsAnyduszuy
maluladansauwmrauagnisdams @wsuindng) uas (@) uwudunvaldmiunsdunvaingu
Tnsusazadesdiefidunsunisairaaznsnsavaounmnm il

3.1 wuuasunumsianisinwrussuumalulaBansaumeauasnisiaans (@miuguins)
Afadrauuuasunumsianisnwiniussuumalulaansaumaiasnisdeans (@wsuiuims)
L“ﬁEﬂﬂ‘ﬂuﬂ’]iLi‘\Ui']Ui']uﬁ‘fau\ﬁ%ﬂ%wﬁﬁﬁu?mﬂn’ﬁ Llaxéﬁmiﬁ@LlaﬁwmmiuiaﬁmiaummLlaxmi

Foans InsiltuneunisasneuarnisnsavaounmunImasesiionsil

1) fAdeAnvienansuazauiteiifsadostunsdanisfinurusyuumaluladansauma
uagnsdoans
2) §3deaindemaunarUssiiunsdisnn wazaiaduwvudsvanmdagdudiu
wialulag Tangunsal uavsyuuaiuayuvesandugaudinw lumsdanisiseunisaeussulal Tu
swzdsenunilvl (Next Normal) TneflosiUsznouvesuuudsaadail
2.1) wuvaeunuanmiagiudumalulad Yangunsal uavsvuvatvayuves
antugaudny Tunsdnnisiseunisaeussulay lusseswdsauun@lval (Next Normal) d1msu
fuimsdrumelulafasaumanazansdons 1u 103 4o TnsgUuuuresiamouiiviamon
Uaneiln maiinddu warmsameseumenis deferonuuteanidu 5 da uavudazdauiiiia
o dteil
doil 1 Foyaiily w8 do
douit 2 anmdaguuasmumdsusuwelulad dwu 23 1o
A 3 anmiaguuarannumieudtugunsal S1uau 31 do
@il 4 anmdagtunazemmieudussuatvayy Sy 41 4o
dwdl 5 muAaiuisatuiumdunsdanssunisasussulaflussssndini
Unilyal (Next Normal) S1uau 4 4o
2.2) wuvasunmanmiayiudumalulad Yangunsal uavsyuvaduayuves
aodugaudny Tunsdanisiseunisaevssulay lussesndsmnuundlv (Next Normal) dmsu

Fuimsduarinmanion1sinm s 57 de lasguuvurestedauiivisianutateida maidud
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4 msnsaadousens wasuuuiesEusEN 5 Aseiy Sefamauutseenidu 5 dau uay
urlazduiidaude dil

douil 1 Foyaiily w2 9o

dauit 2 anmilagiiusasarumieusumalulad gunsal wasssuvativayunisdnns
Boumsasussulatd $1uu 39 do

douil 3 mmAniuAsatunsdiinsEeus 1w s de

dauit 4 muAadtuisfumddunsiansdounsaeuseulatlussosndsniny
Unilwal (Next Normal) $1usu 4 49

@it 5 deyauazauAnifiuiniunisiamsfinuinuuasaumioofin (Credit Bank)
w7 4o

3) {deduuvasuann fahedululigfongiumeluladuasdomsmsinm o

59y LﬁammaaumwmﬂﬁﬂLﬁaﬂm (Content validity) A uaenadevastodnm (I00) wazns
Tmwilunsderumne uluieugndeswasniv wethdaeeiuznuiuuuily

4 fideuivugdedmnumuduusniveside vy

&

5) éﬁﬁuﬁmuuaaumulﬂwﬂaaa’[ﬂ?ﬁuﬁﬁmiﬁﬂumﬁTuIaﬁmiaummLLaxmsﬁ"ami Eivelt}
2 au wazfuimsAAnIng $1u 2 au wasiimsdunualiAsatuienuasUssiuian g
ﬁﬁﬂﬁwaﬂ1ia”:uﬂmﬁﬁlﬁmﬁ‘umiwﬂaad‘l’ﬁu:uuiﬁwmﬂaﬁmﬂ%uLLﬁL'ﬁaWLLa:LLUUiﬁN Tl
AumIgaLLagaanadesTUnsauLLIAnNSITY Reudlasiluldlunisifusiunudeyaludiiu

oldled

3.2 wuudsunuMsInnsanwrusuumalulaansaumanasnisdedns (@msueransd

Haou) Bﬁa"ﬂas"nLLU’uaaumumﬁﬂmﬁnmMuizuumﬂiuiaiaﬁaummaxmiﬁamia”w%u
o1913difaou Tnsadrguuuiunuuasunudmiuindny Tnsfituneunisadrauasnisnmaadeu
ﬂmmwm‘%aaﬁa ail

1) HisAnvienansuaruifeiifedesiumsinnsnyriuszuumalulagansaune
uazmsdoans

2) Qﬁﬁaﬁ%ﬁﬂﬂaﬁwmmﬁmﬁ"umiﬁ's’mnﬁﬁﬂmdwiwumrﬂﬂaSawsaumﬂuaxmiﬁ"ami
dwsuireulasaiuuuguuuiutuudeunumsinnsiemstussuumalulaansaumanazns
%"amia“Wﬁ"*uﬁnﬁn‘mLﬁammamﬂ%mﬁuummﬁmLﬁu'uaﬂﬁnﬁnmua:ﬁaaum'amﬁmnﬁﬁnmmu

szuuwaluladansauneanasnisioas

3)  idhuuvasunuiiaiedululifdomngimmaluladuagdoasnisfinudnom 5

vy WensadeuauRsudailen (content validity) Anudenadesvasdarianm (item-Objective
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Congruence: 10C) warn1sldnunlun1sd earumung suulﬂﬁaqunv'fawaammm“‘aﬁw
Forauonuzanuiuusauily

a) ﬁa"uﬂi"uﬂiiﬁaﬁ‘mmmuﬁwLLuz"liwméﬁmmﬁy

5) fifeuuuaeunwiiviusudlunaaedd (iy out Augaeuiifinudnvarindifios
funguileg1aduau 35 au LﬁamimaauammwmaaLluuaa’umu wéhmsinsgiieauiios
wuuANEenAd03n8lY (internal consistency) Tsn1suA1duyseans asouuinuaa

(Cronbach’s alpha coefficient)

3.3 wuugeunNsInMsAne sy uumAlulagasaumakazn1sdeas (@msulndnei)
Fidvainanuvasununisianisfnyiiusyuumalulaansaumnanaznisdoans dmiuindnu)
Tnefduneunsasaagmsnsivaeunnnmaiosiofail

1) @feAnvienansuazanAfeiiisadestunsianisfinuidusyuumaluladansau e

uagnsdoans

IS

ug%"ﬂai”ﬁa'ﬂaﬁwmuLﬁmﬁumﬁmmiﬁﬂmmm:wmaTuTaﬁmiaumma:mi?{ami
Usznaume 6 aou laun

mouit 1 Yeyariluvesusaliuldlunisifunumudeyanudnvuzdiuyanagunsel
\n30silodeansuenndinduiad osdlosruudanisnisidsunisasuseuladaudlunislduay
eowannsalumisldiedasiiouvuasunududnuardamiliidonousiuu 34 4o

gouil 2 81 noudl 5 \JunuuaeunueuAnFuresinAnwiididenisiansAnuiusyuy
welulaBasaumeiazmsieas s 42 9o \Junandulszane 5 sedu (Likert scale) 99 1
= axfumuAniurewinlusedutiosiign fa 5 = msefummAniuvesinlustuinniign Tng
eavduntil

gouil 2 psAniuresindnuniifidenisinmsfnuriussuumelulaasaumanagns
domsszsumeinuiseenidu 5 1 ldun 1) furnaminsaeu 2) funseenuuuiiiem 3) 1
mMsvenuuUianTIINEEeu] 4) funsesnuuumsianazyssidiung uag 5) dunisuseiugunw

pouil 3 ﬂ')’mﬁﬂlﬁuLﬁﬂ?ﬁUﬂWﬁL’U’]ﬁﬂﬂﬁﬁﬂuihmdaamﬂu 3 35 léud 1) dudiFeu 2) du
faou uay 3) Maatuayunaniudnm

soufl 4 mwAnuAnAuNMsTiduslumsFous

Ui 5 mmﬁmﬁuﬁmﬁwaﬁwémsﬁaui

soui 6 mAnuiIiunsiansFeunisaeussulmilugaunilmidudauarodn
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3) fideuvuaeunuiiairdululifiderngdiumaluladuagdoarsnisinumdmon 5

yiu Wensavaeuaunsudaiiont (content validity) mudenndasastoda (item-Objective
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Congruence: 10C) uagn1sldarwilunisd eprnumuie sauluiisainugndesvasniuwiii e
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3.4 wuudunvaldmiumsduniveingu
3.4.1 wuudunwaldmsunsdunvalnguiusmsauinnis wazduimsiiqua
waluladasaunauaznisieans §idvaduuvdunualiiuszneudeyssidudunivel nsli
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(Learning outcomes)
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dsmdudi 3 vihuAndinisdansfinuadae ICT lussgvdsanunilmel (Next Normal) mrsasiu
oeels Tneamgludsuiiiu

" sUnuulazdndiuvesntsianisAnusinusyuy ICT

= msdenldemansnisdeu

" mseenuuuiiom

" nsepnuuuRInTIINETILY

= mstauarssdunanmsGeu]

= msdssiugunmvangns
Ussidiuii 4 wlsussu yaanns gunsel melulad ssuuaifuayy wasninennsdu q aaduly

Tuiiemalandemsdiiunseglsluszozndsmmnuunilnl

3.4.2 wwudunwoldwmsunsdunivainguaey §ideairuuudunivaiiivsenousiy
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Usniiud 3 anundeuvesaniunsdnwiudazurianioudaznau® Tanumileunsodisiu
otls
" sUnuunazdndiuvesntsianisAinueinusyuy ICT
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" nseenuuuRInIIINETELY

= msfauazdssdiunamaisous

= msUsziugunmvangns
Ussiduil 4 viwdAediiemaesiuiltunswdsuwaimsdansnudae ICT lusseevfana
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= sUuuuiagdndiuvesntsianisAnueiusyuy ICT

= msdenldeansnisdeu

= mssenuuuiiom

" MseenuuUAINgIINEISLS

= msfauazdszdiunanisisous
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Ussifiuil 5 91nyuueswesenansd ulsuiediuyaains gunsel malulad ssuvativayu uay

yinennsdy q msiululuiiamalaveamsduiunisednslslussosndsanunil
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fidvasruvudunuaifivssnoudedsuiudunvel mslideidueuusrsoumeiiiisatesiu
wlsvrenionuimiesdans 4 Yseidu guuudviuvdunivaidmiunsdunisalngudaoulay

Funwalluguuesastindnw
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S
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6. §iderniunafiutoya Tnglfuvuasunmuiiairedusing Google Form #sludauduasu
Foyadavsunguihagng Msfvingand uarnisuansuBusendunguihagsiounisney
RNTEOIGEH

7. duflumsiiudeyaaunsumuinnusenguietsiiiimun

8. Auflunsdunualinguiuims ennsdfaeu waginfnw audnauiidivun

5. msaszideya
ﬁiﬂ1ﬁﬁ?ﬂ’li’AJLﬂi'lﬁ/(“l‘jauvaiﬂﬂﬁ’lliuﬂ'ﬁﬁﬂﬁ

1. Ansisianmeumdouvesynains gunsel walulad ssuvatuayu wasviinensdu
9 Tunsidniis (Accessibility) n1sildausau (Engagement) waglusimumadwsnisisous
(Learning outcomes) Y8411 TN dBLAS 0w 184 e muIe ANANYINIA
arfusenidsanionouvy Tagldadinssaur Iun anudl Sevas duade wavdu
doauunasgiu

2. 3miﬁwfamwmimﬁ"auwmvi"uﬂuiwﬁ“uMa”ﬂqmua:im"mwa?‘m’lu 5416 V94
wninerdoiniedieifiomungaudnu many fusenidoaniionsuuy Tneliads
dependent t-test Liton3suiiisunuuanssveseinuazagiu

3. Ansghidisuiisuaumdeslunmsianisinuisemalulafasaumeuaznisioans
Tuszazndannuunilml (Next Normal) vesumninendeinietieiiiaimungaudnu
manziusendesmilonsuuu lagldadii ANOVA TinsiwiUspuiiivuanuniauluns
Fan1sfinwn uwunaulssanumine d uagauin

a. Foyaancawasanaznisdunivaingu wriinssiteyalasnisiiessiidon

(content analysis)

6. 3wsIIIMeITelunywd

6.1 Mafivinvavsveanguiiedne/gidnimnside

éauhﬁawﬁﬁqﬂmmﬁﬁ“ﬂwlﬁ%umﬂmi?;l,mtgl,iﬁmmﬁq"ﬂ uagnilsdeuansaauaing
Tolumadsumsidelagldsunisuennam eduasdnsvesirianlasimside aunsaginisida
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#aeTusunsu Zoom tieanaruidss mawuly mduifa luanunissinsundszuinvedtsadnide
1a3n
6.4 wasn1slun1ssnwanuduvastoya (Wu nsdliinistuiindes Juiinnin uag VDO)
Fayaildnnnsfvieyamside sstuiinlilugunuulnddidnnseing Tnaiiuinulily
oufunesiiiinadhsiadeunisddedoyannads msthiausssthiauenalusmeu
unil 4 wamsAnmanmarsmieunsiansanudremealuladansaunauasnsiamsludag

IngAlada 19 vauminenduiaietiuiiieiauigaudnuaianyfussnideunionauuy

nsAnwIANINANLABINITkazLLIMIlun RN sEnndsmalulaansaumanaznis
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YpamInedeeieisiiierinungauinummans usenidaniiensuuy
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doans (ICT) Tnsraidoannnisaaunduimsiumaluladansaunauazmsdoans (ICT) dausing
HanFITestal

4.1.1 usu%miﬁL‘ﬁws‘wimiamﬁﬁ”ﬂLLawammuaaumu 1wy 6 au 9nitauun 6 Aol
daftars sminendovesiguazamimendeluiiunessy sminendenty aniinedemaluled
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4.1.2 anmdaytiunazanundeudumalulad
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ssuulasmsifiunuiuasiiavieondsugunsalunugaiiy mafinganszanedygaliinsounau
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PC lumssewing 101 - 500 ees TnsmalulaBlddmsuliuinssumesiiauldensiifuuy
UTP way FTTx Saildmsiwintuiie Jeeaz 75 il antuiimsuimssanismsliuinmsdumesiin
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ag1alsAiny wan153Tenudn @odu Sesaz 100 fanuiuiinisliuinns
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4) nansdsIaiEItusTULIATUIY (Network) Wudn syuun3evisluan tugesil

o ' o o v = o, . ad o
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41

Foyadunvias 1 adilasdseslivunmaiinlimeen uas finisdisasdoyannn 1 oy uay
offline nn 9 1 3
agrslsfinu nad1saanudn anndusesar 100 faruiiudl szuuiaieniely
antu finnumfendmiunsianisGeuntsaeuseulay Tuszesndannuunilv (Next Normal)
4.1.3 anmiaytuwazanundeudiugunsal

1) namsiTeiieatuinissneufiunesuivisdmivssuuuimstaniaioud (LMS)
wuth Fevay 75 vasamvuldiedosnouiiamesuitsdmiussuuuimstanisifeuduvy on-
Premises uaz¥auay 50 19Uy On-Cloud Tneta3ssposfitnesusidisdmivssuuuimsdanis
Foug dulvgldseuufuiingg Linux sesasnldszuuufufinns Windows way Unix auediu
dsvuuguteyadmivszuuuimsiansdoud dnllngldszuugiudeya MysaL (Sesay 100)
sosaanldszuugiudaya Oracle uas Microsoft SQL Server (foway 66.7) wagszuugiudoya
MariaDB (§oag 33.33) anugd1diu

2) mansdnafeiuedewmeniiome swinedmiung deunasnsinmsvdngas
wuh $eeay 75 wesanntuldieiesnenfiumesuidiedmiunsdeuasmsinnisudngnsuuy On-
Premises uag3avay 50 14Uy On-Cloud TnsiaTesneufiamesuttisdmsunsdousasnisinns
vangasamlnglissuuuifing Linux (Fesay 75) sesaunldsyuudfifinng Windows (Fevay
50) uarldsruuUfuAnis Ubuntu uas Sun (Fasas 25) amddu Tnsszuugnudeyaiilddmsu
ssuumsnounasnisianisudngnsiosas 50 Tivsruugiudoya MySQL Oracle uas Microsoft
SQL Server uagiianiudosar 25 Aldszuugiuioya MariaDB Sun uay Bi

3) nansdTIAeatuneufiunesiliuinig wuin $evas 75 dneuiameslu

siesUfiRnaifion1sFeunisaeu S1uausendng 101 - 500 ta3es uaziifesas 25 Ailnewiiamesly

sosUfURinsiiientsiSeuntsaou $uausEnIne 1,001 - 2,000 1A3ee drusuruneniumesiln

3

dnAnwiBu/vinmsdmiumsidoud wudn $esas 50 FuauneufinmediliinAnundu/uinig
dwiunaifeuy 9uausendng 1 - 100 wd0s fovay 25 Aluauneuiunesilidndnwdy
uimsdwiumsFen Suausendne 501 - 1,000 \ASeq uaziifeuay 25 Aflneufiamoslindnu
Bu/uimsdmiunaieud

a) waﬁﬁamﬁ'mﬁuswuﬁﬁm‘ﬁazﬁa wuii Seway 75 ‘uaqamﬁuﬁamuﬁﬁu‘ﬁm&aﬁ
dwiuifudeyaileiinduivR (Disaster recovery site) drufasas 25 luiflanuiliutoyalidmiy
fjﬁuﬁagaﬁmﬁﬂﬁuﬁﬂﬁ (Disaster recovery site) Tmumwﬁ'luﬂﬁﬁwsaq‘ﬁa;&aﬁwﬁﬁ"ﬂmﬁa: 1 o
weziiteuaz 1 ade druszeznatlunsdiseseyadounds wud dulngdssezialunisdises
doyadounds 7 Tu sesaunfe 1 Wou

5) nansideiRsiunsdawiougUnsaimanaluladdmivlidnAnwdul fluns

Gowg wui Sevag 75 vesanuiivleviedaniongunsaimanalulagdmiuliindnuialdly
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maiseus undesar 25 Lifleuvedanisugunsainanaluladdmsuliindnuduldlunasous
Taedlvaflifirouiinmesiuudali (Desktop) WiinAnuEy useviinoufinmeswnm iPad way
Tablet PC TindAnundu ilasdnlugiigunsaimamaluladdmsuliindnuulslumsGoul
Tensazliiiu 100 wies Wil mwAniiuiosar 100 wiui andufieuduianmgunsainag
waluladluaniuvesinu Sarundendmiunsdanisissunsaeussulatl Tussozndnulnd
vl (Next Normal)
4.1.4 anmiagiuuazanuniondussuuaduayu

1) wadnwuistunsliusnsvensasifieldlumsianiaidsunisasu wuh andu
$awar 100 § Microsoft Office THuimssanduniiieldlunsinnsiGeunsaou sosaun Jesay 75
il Microsoft Windows wag Google Workspace for Education wazsasay 50 fin1sluinng Linux
Plagiarism Software Anti-Virus waz Cloud Storage Tusn1sauansiu

2) mamﬁﬂ"ﬂﬁmﬁuLﬁaaﬁuswuaiuatguﬁwﬂﬁlﬁu?ﬂﬁiwua"mmiﬁwiaauiﬁﬁ
(Learning Management Systern: LMS) wu31 vinan1du (Sevax 100) fiszuu LMS Tneynaaduld
U3nsunanvesi Moodle uaz Google Classroom flan1dufesay 75 fifannszuy LMS Tasaantiu
109 $oay 50 iin3ld Microsoft Teams warfouay 25 finsld Canvas LMS liuszuu LMS viail
s8UU LMS vasanvulasdaulugiinindeunedu Cloud Service Tasfinisideusioru APl vas
google WU Mail V038010

atalsfiniu wan153donudn naaaduiinnaiudissuy LMS Aliuinasly

anduilanundendmsumsdanisiseunsaeussulat Tuszuzudsnnuunilval (Next Normal)

3) wan1sideiieaiudeyaieniussuvaivayuiusy vuesaymuasninginsms
Beuj wuh naatu (Geeas 100) dsvuuriesayauasnineinsnisiseus taedesas 66.7 1uwuy
On-Premises uazdasay 33.3 1uuuu On-Cloud uenaniisanuin fesar 50 vesantuiinig
Wensio (Integrate) U Cloud Service Tneil APl deugiudeyanssnsrenisgaudnun Inenmans
Fouavuinnssy waggudeyamisdeuninedy

atslsiinu Sovaz 83.3 vesandulimnuiiud ssuuiesayauaznineinsns

L%'au;"ﬁwu‘%mﬂuamﬁu fanumdeudmiunisinnisiseunisaouseulat lussezudinudnd
vl (Next Normal) dudeas 16.7 Wiuhddlifinumion

) wansdsredeyaisrtussuvativayuiussuuiilensumedisu wui @ty
dnilnafld Google Meet lunsifiuszuuidlonsumasisud Andufesas 50 sesauniinisld
Zoom Meeting & Webinar tagMicrosoft Teams Fodmidudouay 25

5) nansAnwiAefiuszuBian wul antudesay 100 fsruuduaiiliusniadu
vosan i Taewunuy On-Cloud avum waznamulfunisves Google uaxil Javaz 50 Ml

U3N15%84 Microsoft
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agslsfinu anduseras 100 fanuiuitssuudwaluaniduiiaumien
dmsunsdanisiseuntsaeuseulay lussezndininuunilug (Next Normal)

6) waﬂﬁﬁnmLf“{mﬁmzUUwzl,ﬁﬂuuazmﬂ"mmwﬁngm wui @a1uevay 100 il
svuunsfouuarnsdnnisvdngns 43osar 50 WuLuy On-Cloud uagdosar 50 uuuy On-
Premises Iﬂﬂi%UUVIxLﬁauhha%ﬂ’ﬁﬁﬂﬂﬁwﬁﬂﬁmiﬁ Hauay 100 anTues uazieray 25 s
14 Software du3agusiag

ag13lsfinu anrduiesar 100 Sarwiiuimadeusaznisdanisudngnsly
antuilanumiondmsunsdnnisissunisaeuseulat Tussesndseruunilval (Next Normal)

7) mamsideszuuaivayunsnandensiioumsaounasnisieus wuh antudes
av 100 fssuvativayunisuandonsiFounisasunazmsiFous Tunnsmvesanitu laganidu
$ovaz 100 fyaainslunisudn uasdianidudosas 75 Afinisaduayuian - gunsal lunisudn
genduaslunsuan aauilunisuan uaznistisuinulumsnan Wil aaiuldliuinsuay
atfuayunsiandogUuuuile Sevay 100 Al nmnafin uaruiivde Sovar 75 uarilfevay 25
vpsaniuilaiuayulunisuin AR / VR / MR / 3D

atdlsfio anrtiudevar 83.3 Suiiui svuuatuayunsndndonsiFounis
aouuaymFeuiluaaduiiarunsendmsunisdansGeunisaeuseula Tusseend smnulnd
Tvad (Next Normal) dudssay 16.7 fmnudiiuindlsdiinnunion

8) mamITaiertuietunsaiuauarinunaussaurasdiaeunazyaains
Aates wutn fesaz 100 vasaotuiinsaduayunisiaeinsddaou wazfovay 75 Inns
atuayunsitauyeansiiieatestumsianisdsumsaeusoulati wenanil Samudr aniudl
msatuayuiazianaussaugenansdauuazynansitisttasegluguuuy On-Site Aorduios
a¥ 100 wuu Online Taetduuuy Live /Synchronous WagikuuOnline Tnerfunuy Online Course/
MOOC/ On — Demand Aniluesaz 75 lnemsdaniseusuimunaussouzerasdfaeuuazypains
Fifendes ﬁwﬁngmsLl,azﬁa%’amiamu‘lumamjmﬁmﬁu (1) NM59DNUUUKAZINUNLNITIANISIT Y
nsaeuseulat (Favar 60) (2) MInAndedmiunsdaniaidsunisaeuselall ($ovaz 80) (3) 3
TauazUsufiunanisdanisiieunisaeussulal (Fevay 60) way (4) nagns uazinaiinnisdants
Beunsaeussulail (3asas 20)

ag13lsfinu an1dudevaz 83.3 faruiudn msaduayuuasiaunaussous
a1sdasutazynansiiieatodluantures fanumdsudmsunsianisGeunsaeuosulai
luszoyndamnuunilvml (Next Normal) daudesas 16.7 Smnuiiuidslsifianamien

wenantfu u"ﬂﬁmmﬁmﬁuLﬁ'mﬁumiﬁuﬂgmmﬁwm WewTounnumay

dwiumsinnisFeusluszeendimuunilml (Next Normal) Taawiuin aanduaisitauiyaains
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aTinedesnnty wasiaundinvemstdndsieudwunguasuiloanunisalld
4.15 mmﬁmﬁuﬁmﬁ"umivﬂﬁamsﬁwg"
namsidefertummAndiulunsidiiinsGou fmneis mmansevesiseu
Tunsldsuusvaunisel doya mnnsideus uagliSumsaduayulunisdhiimsiSeudedianiuiion
ifu TnewantsidndansiGeusludsaiusine 4 wui ﬁmmﬁﬂLﬁuLﬁmﬁumwﬂwﬁﬂmiﬁﬂuiwﬁumn

Tunnussiiu Tnsusingseauanudaiiuludssiiusig 4 fail

A3 6 uamsszAuAUAnivveusnsisafunsdianmsiseuiueliseu

Usmhiumsidiiensifeud szAuUAMARLL

nshinsaduayunislédaumalulagansaunaiinnyaninanidu 38

(9 sugunsainisSen weundnduiililunisdew)

mslilinmsaduayusunisdidegunsalimalulagnianisdnyiii 4

narnvateidenleaiuseivainaniu

mslinsatvayuwindanndeufisinedenisiieuriussuumalulad 3.8

miaummma LIYUIINADTY

msadvayulidndnwiarusadifsszvunisiougiuaiedis 4.2

wilulagldegnaznnanaaitu

nsfiulsvisuarszuunsiseuinumalulaansauneeddnaunay 38

Wuszuuvesanitiu

4.1.6 anuAaiuAsfumdlunsinmsisounisaousouladluszerudsanuunilysl
(Next Normal) mmsmm;ﬂmmﬁmﬁuiﬁmﬁ
1) syozndsaruUndlusl (Next Normal) Suseifuifondu (1) maidsunisasuuuy
wasmauiuTUsunsusng 4 unsfdausuiuanialiy () mssavidenadsuilinndsdy
(3) nMsvsudvesdaounasissuluduinuznisldmalulagdmivniasous faziing
Wasuulaslnnidu () dnitlideddiesufifnisinAnsvisdiureuouwuueeula fo
Bouanuaznumuiaeinle winniwideuiiveaseu uay (5) msfnrosu uagn1Inulzyany
Wldietu Wasusadlaghifosfumennuiu aunsadedayalisinga
2) Msvanisiseunisaeuseulalluszezndenruunilvy (Next Normal) 9edl
AnuuruarJULUUHANNATY Imamﬁmmﬁwﬁawﬁﬁu’a Online uaz On-Site lunaFeiu 1o
auasaanvasiiou dmsnaunauiomuisdiuosulad Aanssuesuled Aansslufeudou

foahaulaunuinnnduaidunisusseny
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3) an1un1sdnwinasusuialaeiiniseusuuazaduayugunsal ICT TunsiSeuns
aou fnswFeueundoutndnwilusl fududiunisianisidounsaeuseulat riuindne
idwxmmwT@umVTﬂwqmmniﬁﬁm*ﬂaﬁumiqumiaaulﬁmmm'liwuqunim’ﬁﬁuaﬁﬂﬁaejm
fszAvsam iiesessunmstanisifeunisasusaulailuszerudsauunill (Next Normal)

a) andumsnwiasiiulsviglunisaduayussuy ICT lunisisunisaeuioud
a19158¢aeunarinfne nisatvayulitinisnandenisasuiiviuasis uaratuayuy painsuaz
dn@nulinseudmiunisiseunisaeuseulal

417 ‘ﬂau"auazm’mﬁﬂLﬁuﬁmﬁumﬁmmiﬁnmu:uuaxawu‘uHﬁm (Credit Bank)

1) man1sdrnwisafunsiuiuasnisddunisiioafussuuadamiasinnuia
anntufesar 100 Sunmufsulovisvensynias o2, ieafunisdanisseunisaeulusruunds
wieiin warfiantuiesar 40 insduiiunsimimdngnsusdundamiein wifeuas 60 &
laifinsdiiunis

2) wamsdnaieatungundngnsisndunisuieanitesdiunisinm vie
Muunuazdaviseivluszuuadmuiein wuin anidusesas 100 anduniswiea1nineg
sflunsdmisednlussuuadombeinlunduinermans - walulad sesawn Aniuiosay
80 wiudraraniunislunguinermansagunin wazsesas 60 iudrvzdndunislungy
uywemand - danuans

3) wansdsranaeinisidunsviossdidumsiainduseivlussuunds
wiheAn wuih Jovay 100 fudunisudesssdumssavilumneivAnuihll sesasn Yevay
80 siunisusoasrandunislunuinsisdvuden uaz Sevas 40 dndunisuiossdndunisluy
MINTEINTIAY MwEy

) nadsraieafuuumnsiarhseivilusruuadmein wui Yevay 80 iy
F1 arsdudunslaanidueslasnisnseiuliidoudrminoud1Fou uasiuifsuloude
atasiddou uazmsharusuilefedidumssaufuanntiun du Sosas 60 wWiud msdduns
Taganrtues lnedaliGeunsiniiunae/dninien uazannsaiiieulevundmdngnsittndng
Faitn wavessuiinsanifisuTeuseinfiieatos mndhdnwilenudszasdaniioulou daudos
ag 40 Wiud msdiiunislasanituies Tnsustasanzlingaivideniterianninzanzng ud
dnAnuaneduasnsnameidouduiioduanuiln

5) nansfnwiAafunisdariseisiosulad MOOC wui $ovay 80 fnisdavi
swAveaulay MOOC dwsesas 20 Lifinsdavin Tavdesar 60 Wiud1 winanduasiuiioulou
yheinseiviesulad MOOC meandus agldinasilunisiansanduiieuloulaedl outcome /
learning objectives sufiuseiv dmdseay 20 Wi LfJumiGHuﬁﬁﬂﬁauﬁwﬁu uazdfanssu

gy (Collaborative learning) uasiisunutilusnsdeufiieuduuaumbeinld
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2. nsAnwannAImisIMsIansinudlemaluladasaumauaznisdoansiugasingd

Tn30-19 vasumInendeiniadiaiianauigaufnwiniang fussnideaniionsuuy anenaisd

Jaou
A

NIFTBNUIWIUAUNFUNNINGIRY Gall
ngu 1 umInerduresiguaziiuressy Usznaudae (1) un1inendevounnu uag (2)

AIMIFEUANTA
ngu 2: anminedsey Usgneudae (1) uminendsiyieada (2) sminerdesvgias

(3) uninendadigaasonil
nau 3: winerdemaluladseusna Ysznoude (1) awinerdomaluladsvusnadaiu

IngnIRANAUAT
nau 4: inendeientu Uszneudae (1) nendedudneids uag (2) Inendedunna

dauil 1 dayanaluvasdreunuudauniu

1. e

e o
I 7 LwWuaammsamﬂuﬂqumama

el ngu 1 ngu 2 ngu 3 ngu 4
¥y ws | v Wl | e | v ¥y W
Eaivelt} 111 138 57 75 2 0 10 22
%aﬂaxna:u 44.58 5542 |43.18 | 56.82 100 0 31.25 68.75
Sovarsa 26.75 3325 | 13.73 18.07 0.48 0 2.41 5.30

vndeyailuvesnounuvasuniu awrmdumends winiian Anludovay 56.63 dw

e Anufouay 43.37

Ay
A34%
o
56.6%
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2. 97
A3 8 91YYBIINIETMBULIUABUNL
ngu 1 ngu 2 ngu 3 ngu 4 W
218 = 2 3 = 3 3 = 3 3 = 3 3 = 3
S(8{18|s|818|s|818|8|218|8]%8
clelelelele |2l lelelelalele
°@ Elad e °@ e Rl °@ Rl e °@ e Rl °@ Elad
deuni 2 |082(049| 1 [0.78]025| 0 [0.00[0.00| O |0.00[0.00[ 3 |0.74
301

31-40% |58 |23.67(14.25/48 |37.50[11.79|1 50.00(0.25 {12 |37.50{2.95|119 [29.24

41-507 |130 [53.06|31.9465 |50.78[15.97(1 50.00(0.25 |15 |46.88(3.69 |211 |51.84

51-600 |55 [22.45[13.51{14 |10.94|3.44 [0 [0.00 [0.00(|3 [9.38 [0.74|72 |17.69

61 14l 0 ]0.00 |0.00 |0 [0.00 [0.00 |O ]0.00 [0.00|2 |6.25 |0.49 |2 ]0.49

39 245 128 2 32 407

amsme13dildaseny 41 - 50 U innitga Andusosay 51.84 sesawnde 91y 31-40 U

AnduSesar 29.24 sesanfie daeey 51 - 60 U Amludosaz 17.69 sesaundie angifosnia 30

U Anuliudosar 0.7 uaw o7y 61 Tl dosilan Andiutosas 0.49 Fuansugunm
toen31300 ﬂ\ 0.74
3-400 M 2824
4-500 n 5184

51-8010 M‘[ 17.69

61 dulu ]h e
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3. @ivvese1nsdiaou

M 9 ﬁ'\‘U'ﬁ?}’\‘UBQE}'ﬁ]’ﬁEﬂB‘JﬁHU

awnin nau 1 nau 2 nau 3 nau 4 ket

=5 |8 = |5 5 |5 |8 |z]|5 |5|=z15%5
ale |2 g |e @ sle|egle|le |e|lg |e&
=2 @ = = =2 = =2 = = =2 » ® = @

Inenenans- 69 |27.71|16.63 | 42 [31.82(10.12| O |0.00 (0.00| 8 |25.00(1.93| 119 [28.67

UM

Inenenans- 92 |36.95(22.17 | 50 |37.88|12.05| 1 |50.00{0.24| 6 |18.75/1.45| 149 [35.90

wialulad

wwmami 88 [35.34]21.20 | 40 |30.30 | 9.64 1 |50.00]{0.24 | 18 |56.25(4.34| 147 |35.42

Hpuenans

ke 249 132 2 32 415

av13nveIe11sdfaeu wui awivinguinermans-mallad wniiga Andu
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9. Uszaunsaflunisldnouiumes

dsvaunsallunisldmeuiiames ngu 1 nau2 | nau3 | naud 1dy
Lﬂ?‘U @) 20.25 17.53 15 16.11 17.22

v = v 2, < . & - ’ v '
enstiaeuiiuszaunisellunisldponfiames fidnade 17.22 3 Tnousnidungulsiun nqu
i 1 wudiluszaunisaliade 20.25 T nquil 2 wudnilvszaunisaliade 17.530 naud 3 wudnil
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10. peufmesdmsuldnueeiaisd
7519 10 Aenmesdmsuldnueweoiaisd
nau 1 nau 2 nau 3 nau 4 ket
Aauineidmiy
Tauwes & | 8 & | & &= | 2 & | 2 a
=] 5 S l=|% 5| = 5 5| = 5 5|l =] 5
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11. prwannsalunsifensedumefidald nsdiienasdlineufiumesdmsuldauduvosmuies

M3 11 nmEnsatumsidensedumesidald nsdiienansdilnenfiumesdmiuldamuiures
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AT nga 1 nau 2 nau 3 nau 4 kel
\Heurio
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M519 16 msflufividndmsuldnuesvesoiaisd
oo AN ngu 2 nau 3 ngu 4 Eet]
msiiuny
dndmsu
= 33 3 = Er) 3 = 3 e = Er] 3 = 3
Towes |[S|S |S |S|S ]S |S|S|S|S|S 8|58
e [aR (AR B[RO ]R & R )R | R R & |2
laisd 133 153.41]|32.05(67 |50.76[16.14|1 50.00(0.24 |6 18.75|1.45|207 |49.88
i 116 [46.59|27.95(65 |49.24[15.66|1 50.00{0.24 |26 [81.25|6.27 |208 {50.12

= o W gw A a v, s s
amsmesdiuiddndmiuldnues iniign Andufesas 50.12 uay 0191967 liEluU

ndmsuldaues Anduiesas 49.88

15. muanunsadousedumesidnld nsdlfierasdiuividadmiuldauduvesmuies

A1519 15 Anwansadeusrodumesidald nsdifioransdiuiudndmiuldnuduesnues

AWANT0LT BN [ngu 1

Bumeiidavesuiivida

Sovavn:
Sovavsiu
1w
Yovazsm
I
Sowazsim
MU
Sovavsiu
MU
Sovazsam

U

1.29 168 |43.41

=S
e
i
o
)

0.2

e
S
=3
S

43.89)|25.06| 65 (49.24|16.80

—

=

=
©
<

6.98| 219 [56.59

b 124 56.11|32.04| 67 |50.76{17.31| 1 |50.00({0.26| 27 [84.38

cm g g oy ey & s 2 4o fd
ﬂ'WWTJEJE]’W'WEJZJlW\ULﬁWﬁWWiU‘l‘N’WLUU“MNWHLOQ LwnJLammmmmawaaumaiwsﬂ,ﬂmn

fign Andufovay 56.59 dawensdiluividndmiuldnuduvemues wivdaliaunsadeuse

Sumesileld Anduievas 43.41




16. Uszansamuesgunsaliildlunsiseussulativesessd

M3 16 UsrdnBamuesgunsainldlunisSeuseuladvesenansd
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a‘ﬂﬂizﬁmﬂumsﬁwi AnadyszRuUsEAnEnIm
naNl | nau2 | ngu3 | ngud | 5w
1) peuiameindlf (PC) 390 | 315 | 35 | 3.8 3.46
2) AumaINAW (Laptop) 4.44 357 4.5 4.19 4.18
3) d@usmlu (Smartphone) 388 | 383 | 25 a4 3.55
4) uiiviin (Tablet) / lownn (iPad) 212 | 21 2 3.69 2.48

amsmgunsaliililuniaisuseuladiivssdnsamunian ldun Aeufiameinnmg

(Laptop) flAnafowiniy 4.18 sesasniio aunsaliiu (Smartphone) fiduadewiniy 3.55 sasamun

Ao Aoufamainiliy (PC) Sradewinty 3.46 duufividn (Tablet) / Tounn (iPad) Siduadetion

gy 2.48

17. anuiilunisaouseuladveieinised

M 17 aauiitlumsaeussulativeseransd

anwitifldgunseiiililunsGous Anodsnnudlumsly

nau 1 | ngu2 | ngu3 | nqud M
1) it 4.62 3.80 4 4.13 4.14
2) fiaontumsin ase5 | a2 | 4 | as a.38
3) fiviosenn 141|120 |2 169 158
4) Suwmesiinail/ Faasswaud 0.8 099 |1 1.03 0.96
5) fithugd - - - - 0

amsmensdaeussulainiianiiunisinu wniige SAnadewiiu 4.38 sesawnde

ithu fianadewiiu 4.14 fivesaya flauadewiiy 1.58 dwu sumesillnan/fassnaud i

. ) "
Anadeleyiign wirtfu 0.96
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sawi o o Yoo < e
18. ldTedmiunsldenBumesiin
ey o o PP < s ‘
M3 18 Avlddedmsumslinudumesiinvesenansd
Aldedmiunslinuduanidn  |ndu 1 ndu 2 nau 3 ndu 4 ke
=5 |5 |=z|8|8 =218 Sl =5 |58|=]%
Zl& |||z |2 |28 |&g|z|&|&|2|&
Sl s |55 |5 |58 [s|8|5 51585
o [AR O |AR B SR [AR B SR sE[E [SR AR | E |aR
Linsy 0 {0.00[000| 0 [000|000| 0 | 000|000 0 |000][000| 0 |0.00
Lifianlddelngldsunuatuvayu 2 081|049 0 [000]|000| 0 | 000 [0.00[ O [0.00[000[ 2 |049
V\:QMMW
iSunuatuayuudau 0 |000(000| 0 |000]|000| 0 | 000 000| 0 [000[000| 0 |0.00
st 100 vmdeiiou 0 {000[000| 1 [076|02¢| 0 | 000|000 0 |000[0.00| 1 |028
100-300 UFeieu 3 |121]|073| 6 |455|146| 0 | 000 [0.00| 1 |333]0.24| 10 |243
301-600 UL 62 125.10|15.05| 39 [29.55| 9.47 | 2 |100.00|0.49| 12 [40.00(2.91| 115 |27.91
601-900 vwriBiAy 122 (49.39|29.61| 54 |40.91(13.11| 0 | 000 [0.00| 9 [30.002.18| 185 |44.90
901-1200 Voo 47 [19.03(11.41| 23 |17.42| 558 | 0 | 000 [0.00| 4 [1333[0.97| 74 [17.96
AN 1200 vinseiitou 11| a5 (267 9 [682|218] 0 | 0.00 |0.00] 4 |1333[097| 24 | 583

amsawlding dmsunmsldoudumeside wudi aildine 601-900 umseidtou winfige

Andufesar 44.90 sesawnie 301-600 Umsaliou Andudenaz27.91 sesaunie 901-1200

umseiou Anduioras17.96 sesawunfe w1 1,200 vmseiiou Anduiesars.83 sesaun

o 100-300 vwiseiiou Aniluiesay 2.43 ssanunde 1

AHAT

lelneldsunuaivayuiomn An

Wufesar 0.49 sesauniie mni 100 vmdeiew Anlufesaz 0.24 du laivsv wae Tafunu

atfuanuuedau Anduiesas 0.00
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19. Mms\Peusedumesiinuaseransd

M99 19 miﬁamaﬁumaﬁﬁmmmmié

ngu 1 nau 2 nau 3 nay 4 ket
nsideusedumesiin Z | 2 2|2 2z |z 2|z a
&g &g &E EE g
2|s |8 a8 |s8|la|s8|8]|als|8]a]|5
aleg |2 |z|@ |&|e|2|2|z|2 |28|&z|¢2
ER RS o =S SlslS R 22|23
sl |8 |28 |B8lE|B8 8|23 |8|2]8
SR AR [E R R [E R AR B[R [R | E |8
Suwmasidntunuudl| 83 [9.23 (536 | 62 [11.46/4.00| 1 |20.00[0.06| 9 |8.65 058|155 10.01

@1 (LAN)

Bumesiintuuuul’| 228 [2536(14.72( 124 {22.92{8.01| 1 |20.00{0.06| 29 |27.88|1.87| 382 [24.66

a1e (WIFI)

Sumesulnuuuiiane| 84 [9.34 [ 5.42 | 89 16.45(5.75| 0 |0.00[0.00| 8 |7.69[052]181 |11.68

YowEn LAY (LAN)

Sumesiiauwuulians| 231 [2570[14.91| 114 (21,07 7.36| 2 [40.00{0.13| 23 [22.12|1.48| 370 [23.89

vowEn ANy (WIFI)

Suwnas i 3691n| 24 [ 267 155 | 23 | 4.25|1.48| 0 |0.00 [0.00| 4 |385|0.26| 51 |3.29

ausalviy

20.00{0.06 | 17 |16.35[1.10| 263 [16.98

Suwmadila 4G 910|144 [16.02( 9.30 | 101 18.67|6.52

ausmlviy

Sumesila 56 910|105 [11.68] 6.78 | 28 | 5.18 |1.81| 0 |0.00 [0.00| 14 [13.46|0.90| 147 | 9.49

aunsmliiy

amrmnsdeusedumesiin wui fnsliBumesidatuuuulians (WIF) snfign An
Wudevay 24.66 sesaundedumesidnwuuliasvesaniudnu (WIF) Anduievas 23.89
sesaunfedumesildn 4G 9nausalilu Andudesas 16.98 sesaundedumesidauvuiiansves
anudnu (LAN) Andufosas 11.68 sesamndedumesidniuwuuiians (LAN) Andudevay
10.01 sosasunAedumesidn 56 vnauninlviu Andufovay 9.49 uay Sumesidn 3G anausn

Tl vievfian Andudesas 3.29
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20. UszavBamuesdumesinfionasdlilunsaouseulay
M3 20 UsdvBamuesdumesiinfionasdldlunisaouseulay
UsgAvnmaes nau 1 naa 2 nau 3 nau 4 ket
Buwedinivinlélu N N N B
| a 2 | = | = 2 | a a
msaouseulall [ [ [ € &
sls |5 lsls |8z |85 |8]=]%
gle g |g|2le ||l |z2|g|&|2|l&g|2
= @ @ = =3 W = =3 =3 = =3 @ = @
o [3R R B[R [R [& [sR R [ & |R |aR | & |sR
Fun 82 [32.93(19.76| 31 |23.48| 7.47| 0 | 000|000 & |2500[193|121 |29.16
7 125(50.20|30.12| 92 [69.70{22.17| 1 |50.00[{0.24| 18 |56.25|a.34| 236 |56.87
Ynunans a1 [1647| 988 | 9 |682|217| 1 |50.00(024| 6 |18.75[145| 57 [13.73
b 1 |040]024| 0 [000|000| 0 [0.00][0.00| 0 |0.00|000| 1 |024
Forun 0 |000|000| 0 [0.00]000| 0 |000[000 0 [0.00][0.00[ 0 |0.00

amyszdsnmvesdumesidaivinldlunisaouseuladvesensdinniianeglusedu
7 Andudouay 56.87 sewaunfie sedudun Anufesar 29.16 sesaunde szduuunans Andu
Fovay 13.73 sevaunde svdulles Andufosay 0.24 Famnfinrsanuadisrausnlundasngy

winends wuhiwaliluiiamafotufeunnndusminedy

21. arwannsalunislding esoszuudanisnisieunisasuseulay (Learning Management

System: LMS)

M58 21 AMTIAMLLaTANENITResELasmAluns i UnAtulaz iuuey
ydwduildlunsiseunsaeudusyuussuladussamasesiesyuudnnsmsiseunsaousaulal

(Learning Management System: LMS)

I o « = F )
szuudanismsiseunsaousaulail anuduazauasatumsidinsecie
(Learning Management System: LMS) | {; weld anade| 0 | uwa

alunsaousrituszuvesulal T3 T2
8| oy |doy| U | A | @ sl

W |y nang an
1) Google Classroom MU |6 409 (98.55%) 4.19 1.02| @

7 6 63 | 134 | 199

fosay  [1.45 | 1.69 |1.45|15.18 [32.29(47.95
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o o . = v 4
szUUINNISNTSISBUNsSaeuaaulay AnudkazANEIIsalunsldaseile

(Learning Management System: LMS) 4 weld mma‘y SD | wua

Aldlunsasuruszuvasulad

Y | oy |toe| Uu | @ | @ Ed
i an nan an
2) Microsoft Teams iy |63 351 (84.78%) 3.13 1.70| U
18 | 35| 92 | 100 | 106 AN
Souay 15.22 | 4.35 |8.45| 22.22 |24.15(25.60
3) Blackboard Iy |28 166 (40.10%) 1.01 1.45| Yy
44 | 40 | 41 35 6 nae

Spmay  |59.90 | 10.63 [9.66| 9.90 | 8.45 | 1.45

4) Moodle . [160 325 (67.01%

268 |173] Yoy

9 17| 72 | 96 | 131 nan

Souay  [32.99 | 1.86 [3.51|14.85 [19.79(27.01

5) sruUdiasuilves Fwau 129 173 (57.29%) 191 |1.83| day

UINedy 26 |18 | 40 | 51 | 38

Sovay 42.72 | 8.61 |596(13.25|16.89|12.58

wad15ra vatuaLALaTAINAINNSATe BT uarAN lunisldnukeUndiady

3 a o e o 1 « o - Y -
uaz iluoundinduiildlunisiseunsdouihussuuesulailssamiaiosiloss uudnnsnmsiseunts
aouooulay (Learning Management System: LMS) wud1 819158dulngfevay 98.55 tasld
Google Classroom waziinnuaunsolussaud sesasn Sovay 84.78 1asld Microsoft Teams Tnedl
AuansatanisldseiuUiunans uazdosas 67.01 1Asld Moodle Felimuanunsalunisldau

s¥diu Uunane anuadu

e 22 AnmEnInsavesesdtazanudlunsidnueundindunazivueundinduildluns
Seunsasuruszuvesulatissnmaiesiiossuudanisnsideunisasuseulail (Leaming

Management System: LMS) wenauusginnanitu

wasdlesruudanims Learning Management System: LMS dlunssurusyuy
Seunisaeusaulai soulatl Anadsmmansalunsldieiesiio
ngu 1 nga 2 nga 3 ngu 4 T
1) Google Classroom 4.19 4.11 4.50 4.47 4.32
57

2) Microsoft Teams 3.48 245 4.00 3.16 3.27

3) Blackboard 1.00 0.91 1.50 1.47 1.22

4) Moodle 213 1.36 1.50 225 1.81

5) 33 UUdLd T ud e 267 1.47 4.00 2.75 2.72
UINeNdy

ynfinsaneuannsalunslfou ueundiadunanivueundiaduililunsissunisasy
ruszuvesuladuszianiad esleszuudnnianiaisunisaeusoulay (Learning Management
System: LMS) wenauUszianaaivu wuin Wea nauilsyduauanunsalunislden Google
Classroom aniignite sefud sesasmdumslian Microsoft Teams daiiszfuamuannsaiads

syAuALazUUNaNs

22. avwanunsalunistiiesesiieiflonounaisud (Video Conference) filflunisizounsaouniu

.
szuveeulal

M3 23 AmsammLALaEmLEnsavetestuaraudlunsldnuleundindulasiuuey
ydeduildlunsiseunsaeuriusyuussuladussaniaseiiodflonsuneoisud (Video

Conference) fildlunsaouruszuueaulal

o a. o )
3nsdiednlonaumalsud (video anuduazaMaasatunmsldinsecie
Conference) fildlunsaRUAIUTZVY |{3)0g il | so| wla
oaulal ¥ (o e " 5
W | you voe| v | & | & [wdy wa
ann nan wn
Google Meet S |7 407 (98.31%) a28 [097| @

1 7 57 125 | 217

Spway  |1.69 | 0.24 |1.69| 13.77 |30.19|52.42

Microsoft Teams Y |63 351 (84.78%,

308 |1.73] Yy

28 | 31| 92 89 | 111 nanN

Souay  |15.22 | 6.76 |7.49| 22.22 |21.50(26.81

ZOOM S |10 405 (97.59%) 428 |1.02

=0

1 3 57 | 122 | 222

fppay  |241 | 024 |0.72| 13.73 |29.40|53.49

89 325 (78.50%) 314 |1.88
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o a. = )
w3nsdindnlonaumalsud (video anuduazanuasatunmsldinsecie
Conference) fildlunsaRUAIUTZUY |{3)0g il |50 wla
oaulal ¥ (o e " s
W |y |vee| v | & | & [wdy wa
wn naa wn
Facebook Live %38 YouTube |314U 9 |} T2 96 113l U
Live Yoy |21.50 | 217 |41 1739 [23.19|31.64 nana
WebEx Meet (241 173 (41.79%) 139 186 ijpy
2 |18 | a0 | 51 | 38
Yoy |58.21 | 628 [435| 9.66 [1232| 9.18

wansinvieafuauinayauansnvetostuaraualunsldnuneunaiady
waziuaundieduildlumsteunmsasurnuszuuosulatUssaniedosiiodilensuitaisud (video
Conference) #illunsasuruszuveaulatl nuh ersdulvg) Sevay 9831 ineldnu Google
Meet wazdlmmanunsanislénuiade seui sesann Javas 97.59 insldnu zoom deil
eowannsanslénunessiu 7 uazdosas 84.78 1agldanu Microsoft Teams warfinmuanunselu

msldnundveglussdutunars amudiu

g 24 anuasnInvesoIEskaranuilunslinunendinduianidueundinduilldlunis
Beunsaeuruszuvesuladussamaediodilonsunoisud (Video Conference) Mldlunisaeu

shuszuveeulal wonauussnaniiu

PR B Anadnuaninsolumsliieiasiie
\nseaiiedflenouaisud (Video Conference) - - - -
) L p ngu|ndu|ngu|ngu|swm
fdlumsFeuiuszuuesula
1 2 3 4
1) Google Meet 434 | 411 | 400 |453 |[425
2) Microsoft Teams 338 | 256 |4.00 |288 |321
3) ZOOM 4.55 | 386 |500 |381 4.31
4) Facebook Live %38 YouTube Live 3.11 | 307 |350 |356 |3.31
5) Webex Meet 145 [ 129 |200 |134 |152

ynfinrsanamunguant eatuanuamnsatunisldinsededilonsuneisud (Video
Conference) #ildlumsGeunmsaeuriuszuueeula wuil nduil 1 waznauil 3 fszduaruaninse

Tunsld ZOOM gegn dundu 2 uazngu 4 fisvfuaruausalunisly Google Meet asiign
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23. mwansalunsldiaiasiiedoansuenaaniseu (Communication Tools) MldlunsiSeuaou

fuszuvesulatl

M3 25 AmsammLikaEmNEnsavetesiuarauilumsidnuieundindunasiuuey
ydwduildlunsiseunsaeudussuvssuladussnminsediofeasueniansou

(Communication Tools) Mlélunsaeuruszuusaulay

\n3asdiodamsusnianiiiey anudnazanaEansalunisliiaiasio
(Communication Tools)m‘l’ﬂumiﬁﬂu LAy el a1 | SD | uva
wruszuvaaulal W | ¢on [tos | v | & | & |wde wa
10 naa w0
E-mail Sy 8 407 (98.7%) 3.99 |1.06|4u
3 |17 | 8 | 144|157 nana
Sovay 193 | 072 | 410 | 2072 [34.70(37.83
Microsoft Teams U 75 338 (81.84%) 2.80 |L.73|Uu
29 | a9 | 91 | 8 | 80 nana
Sovay 1816 | 7.02 [11.86 22.03 21.55(19.37
Discord Fuay 246 166 (40.29%) 0.99 |1.17| Yon
a7 | as | 37 | 25 | 12 wn
Zovay 59.71 | 11.41 [1092| 898 | 6.07 | 291
Facebook I 27 387 (93.48%) 389 [1.36] §
3 | 16| 72 |120 | 176
Sovay 652 | 072 | 386 | 1739 [28.99|42.51
LINE Sy 16 399 (96.14%) 407 |1.19]3
2 [ 12| 74 |14 197
Sovay 386 | 048 | 289 | 17.83 |27.47|a7.47

Naﬂ'ﬁﬁﬂ“:ﬂlﬁEJ'Jﬁ/Uﬁ’ﬂl}sLl,a5ﬁ'J'1EJﬁ'\ll'\7€WJBJB'1ﬂ']ﬂjl,hﬁZﬂ']']uﬁluﬂ'lil'ﬁ/ﬂ'WULtaﬂwalﬂ‘{(u
wazivueundinduildlunisisunisaeukiusyuuosuladdsuian adesiedearsuoninaniou
(Communication Tools) Al lunsapukuszuveeulml wui 019138dwlng) Sovas 98.7 wneldBiua
LLazﬁ5xé’fumma'lminLa?{a‘lusxﬁ'uﬂ'luﬂaw kRGN %aaaz 96.14 Lﬂﬂl‘i LINE éﬂimmmmima?{a

S¥AUR wavsevaz 93.48 waeld Facebook eflmuanunsaiadslusyAud audiu
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M9 26 AVIEINIavesenstlunsiinuteUndndutasivueundinduililunisSeuns
gouruszuvesulatiussinniaiesilodoasusniianieu (Communication Tools) Aildlunsaeu

suszuvesulal wenmuUssinnaniiu

\nTasilodeansuaniiaioy euadseuannsalumsldiadesiie
gl [ nduw2  [ndu3 | ndua4 Eet]
1) Microsoft Teams 2.96 246 4.00 2.84 3.07
2) Discord 0.91 0.96 2.00 1.63 1.38
3) Email 3.99 3.95 4.00 4.16 4.03
4) Facebook 3.92 3.86 3.50 3.84 3.78
5) LINE 4.11 3.99 4.00 4.09 4.05

pwARNIvetenIaraudlunisliiuueundindunanivueundinduildluns
Boumsasurhussuvoaulatiusuaniadesiiofoansuoniaaniiou (Communication Tools) fll#lu
msaeususzuvaaulal usnasUszaman iy nui indesfledeansueninaeuiionnsdiisedu
aannsageaeluusiaznguie nduil 1 uaznguil 2 awnseld LINE gaan nduil 4 ansnsalddua

geiian Tuvsdinguil 3 fsedunsld LINE Bia uay Microsoft Teams lusesufivviniu

24. puanunsasazaudlunsldinuneundindulas iuueunanduildlunisSeunisaourusyuuesuladussinneng 9

A5 27 weunandunazivueundnduildlunsasuriuseuuesulatvetenansd

Ussnyvesueundintunay Usziam Anudlunsly AnuaEnnsalunsidiaseile
“ a o . -
DlueuwaLATy 09 lyivpe |wnulal| weld |ueass|uesg| wn | Tl | dew [dee| Uhu | A | @
4 | we | U1 Asa [@wnsa | wn naNg 110
p - . A
1) BWARWDIUNIIFIAULATAIIUIANUD (social &
collaboration platforms)
1.1) unwaaasunsUsEgumaale (Zoom, | 2 1 1 28 | 102 | 281 1 0 | 5 | 56 | 124|230
. & & v
Microsoft Teams, Google Meet LJuaw) Soyay | 048 | 024 | 024 | 675 |24.58|67.71| 0.21 0.00 [11.99| 11.99 |26.55(49.25
1.2) WoUdst®A11l (Line, Messenger, WhatsApp, | 13 5 25 93 112 | 167 12 6 30 | 87 | 119] 161
. & ¢ v
Telegram, Skype, Discord, WeChat LJumu) Sovay | 3.13 | 120 | 6.02 | 2241 [2699|4024| 289 | 1.45 | 7.23 | 20.96 |28.67|38.80
1.3) in3esiionisidrusiluauiieu (Kahoot, | 82 | 30 | 48 | 130 | 57 | 65 84 33 | 56 | 102 | 68 | 72
. . . Elq 2. o
Mentimeter, Gimkit, Socrative \UUAL) Youay | 1990 | 7.28 | 11.65 | 31.55 |13.83|15.78| 20.24 | 7.95 [13.49| 24.58 [16.39|17.35
1.9) uwwaanasuns¥iausIuiy (Fliperid, Padlet, | d1uau | 157 | 44 48 | 101 | 38 | 38 | 152 41 | 53 | 78 | 58 | 31
. 2. v >
Jamboard, Trello, Lino LUuAw) Youay | 36.85 | 1033 | 11.27 | 23.71 | 8.92 | 892 | 36.80 | 9.93 [12.83| 18.89 [14.04| 7.51
1.5) nsyaulvivesneeulatl (Google Jamboard, | §1wau | 168 | 43 | 54 84 | 39 | 27 | 168 | 33 | 54 | 77 |58 | 25
. & 2. v
MS Whiteboard, Collaboard tUua1) Soway | 40.48 | 1036 | 13.01 | 20.24 | 9.40 | 6.51 | 40.48 | 7.95 |13.01| 18.55 [13.98] 6.02
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Uszinnuesueundiadunay Uselm prilunisly pwananselumsidiedesile
Vilueundiady @05 e [unulsl | wweld |vendalves| yn | | fey [few| vau | & | A
9 | we | U7 afa [awnsa | wn naNg 110
1.6) WindaRInea (Goodnote, Notability, OneNote, | 31uau | 158 | 26 43 56 | 56 | 76 164 14 | 35| 62 | 68| 71
Google Keep, Evernote tUu#W) Youay | 3807 | 6.27 | 1036 | 13.49 |13.49[1831| 396 | 34 | 85 | 150 | 16.4|17.1
2) in3psflodnn1sienans (Office suites & tools)
2.1) 1AdeaiiovEUD (PowerPoint, Google Slides, | 1 1 3 45 | 115 | 250 1 0 7 60 | 145 | 202
Apple Keynote, Prezi \0usiw) Youay | 024 | 024 | 072 | 1084 |27.71|60.24| 024 | 0.00 |1.69 | 14.46 |34.94|48.67
22) \n3esilolonans (Google Docs, Word, Apple | 9 3 10 79 125 | 189 6 1 11 97 | 131 | 169
Pages LUugi) Youay | 217 | 072 | 241 | 19.00 |3012|a554| 145 | 024 | 265 | 2337 |31.57|40.72
2.3) \desdloalusnTa (Goosle Sheets, Excel \ugw)| $ruwau | 5 6 15 95 | 112 | 182 2 2 | 22 | 100 | 132|157
Youay | 120 | 1.45 | 361 | 22.89 |26.99|4386| 048 | 002 [023| 1.05 |1.38 | 1.64
2.4) WoUnaLAduuysINg (Google Drive, Dropbox, | 91uau | 18 6 23 67 | 116 | 185 | 19 2 |27 | 91 | 118|158
OneDrive L) Sowaz | 4.36 | 1.45 | 554 | 16.14 [27.95|44.58| 458 | 0.48 |6.51 | 21.93 [28.43]38.07
2.5) Biua (Gmail, Outlook, Apple Mail tHufw) | 35 6 18 66 | 108 | 182 | 26 6 | 21| 61 |115] 180
Youay | 843 | 145 | 434 | 1590 |26.02|a386| 627 | 145 |651 | 14.70 |27.71|43.37
3) inSesfioniswan msadis waznsuile
L‘ﬁi)ﬂﬂ (Content development & editing tools)
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Uszinnuesueundiadunay Uselm prilunisly pwananselunsldiedesile
ilueundiady @05 s [unulsl | weeld |vendalvee| yn | | fey [few| vau | & | A
4 | we | U7 afa [awnsa | wn naNg 110
3.1) PDF (Adobe Acrobat Pro, Foxit L) du| 7 1 | 17 | 8 | 155|139 | 8 9 | 28 | 144 | 123|103
Youay | 169 | 265 | 410 | 2072 |37.35(3349| 193 | 217 |6.75 | 34.70 |29.64|24.82
3.2) N51Wn/laozunsy (Canva, Adobe Spark, Adobe | 37U | 46 22 55 132 | 100 | 60 55 21 a8 | 166 | 77 | 48
Wustrator (i) Youay | 11.08 | 530 | 1325 | 31.81 |24.10|14.46| 1325 | 5.06 [11.57| 40.00 |18.55(11.57
3.3) Lpsesiletuiinwtiha (0BS, Camtasia, Loom Fuau | 124 | 48 71 93 | 37 | 42 142 42 | 55 | 107 | 41 | 28
Dus) Youay | 29.88 | 1157 | 17.11 | 22.41 | 892 [10.12] 3422 |10.12 [13.25] 25.78 | 9.88 | 6.75
3.4) inSosilofnroides (Audacity, Adobe Audition | §uau | 205 | 46 61 69 | 17 | 17 | 208 | 45 |48 | 74 | 23 | 16
Dus) Soway | 94.94 | 111 | 147 | 1.66 | 041|041 | 5024 |10.87 [11.59| 17.87 | 5.56 | 3.86
3.5) psesileadranaududi (vond, Powtoon, Fuau | 231 | 50 50 52 18 | 14 | 238 a8 | 36 | 64 | 20 | 9
Doodly L8usiu) $oway | 55.66 | 12.05 | 12.05 | 12.53 | 4.34 | 337 | 57.35 |11.57 | 8.67 | 15.42 | 4.82 | 2.17
3.6) \n3asilesinrodale (Apple Clips, Adobe After | S1uau | 184 | 52 | 58 69 | 30 | 22| 192 | 50 |50 | 73 | 35| 15
Effects, Apple iMovie, Descript, Filmora, Adobe Zowaw | 44.30 | 12.53 | 13.98 | 16.63 | 7.23 | 530 | 4627 |12.05 [12.05| 17.59 | 8.43 | 3.61
Premiere Pro Lﬁuﬁu)
3.7) wdedlawlevuutléneu (hihaho, Hsp 1udw)| swau | 292 | 39 50 45 | 20 | 19 | 251 38 | 31| 51 |36 | 7
Youay | 5831 9.40 | 12,05 | 1084 | 482 | 458 | 6063 | 9.18 |7.49 | 1232 | 8.70 | 1.69
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Uszinnuesueundiadunay Uselm prilunisly pwananselumsidiedesile
Vilueundiady @05 e [unulsl | wweld |vendalves| yn | | fey [few| vau | & | A
9 | we | U7 afa [awnsa | wn naNg 110
3.8) WUUNBSULAZUUUENTIY (Google Forms, MS U | 52 22 a4 88 74 | 135 62 28 | 45 | 73 | 94 | 113
Forms, Survey Monkey, Typeform tJusu) Youay | 1253 | 530 | 10.60 | 21.20 |17.83[3253| 1494 | 6.75 |10.84| 17.59 |22.65|27.23
39) indesloadraioniv (Sway, WordPress, Fuau | 153 | 23 34 70 | 50 | 85 155 29 | 39| 51 | 67 | 78
Blogger, Google Sites, Medium, Wix \1siu) Youay | 3687 | 550 | 819 | 16.87 |12.05|2048| 37.35 | 6.99 |9.40 | 12.29 |16.14|17.83
4) wwaavlaunisaounasAsasile (learning
platforms & tools)
4.1) LMS (Google Classroom, Moodle, MS Teams, U | 16 2 23 81 105 | 188 9 6 29 86 129 | 156
Blackboard {Duf) Xouay | 386 | 048 | 554 | 1952 |2530(4530| 217 | 1.45 |6.99 | 20.72 |31.08|37.59
4.2) iy w3esilevnasuuarlinzuuy (Quizizz, fwau| 86 | 25 32 | 108 | 87 | 77 83 23 | a1 | 114 | 86 | 68
Quizlet, Nearpod, Wordwall s Soway | 2072 | 6.02 | 7.71 | 26.02 |20.96|1855| 20.00 | 554 |9.88 | 27.47 |20.72|16.39
4.3) unanvesumangnsoeulat (Thal MOOC, Fuau | 159 | 33 30 86 | 75 | 32 | 157 | 25 | 18 | 66 | 61 | 87
Udemy, Linkedin Learning, Coursera, edX, Skillshare | o000 | 3831 | 7.95 | 723 | 2072 |1807| 7.71 | 3792 | 6.04 |4.35| 1594 |14.73|21.01
Hudu)
5) 13nefloLiunazninenns (web tools &
resources)
S| 5 7 9 49 | 107 | 238 2 7 | 16| 57 | 130|199
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Uszinnuesueundiadunay Uselm prilunisly pwananselunsldiedesile
ilueundiady @05 s [unulsl | weeld |vendalvee| yn | | fey [few| vau | & | A
4 | we | U7 afa [awnsa | wn naNg 110
5.1) Bulus1i03 (Google Chrome, Safar, Firefox, | $owaz | 1.20 | 169 | 217 | 11.81 |25.78|57.35| 048 | 169 |3.86 | 13.73 [32.29|47.95
MS Edge 1Tudiu)
5.2) ipseaflofuniu (Google, DuckDuckGo, Google | f1uau | 26 | 18 15 69 | 116 | 171 | 23 18 | 23 | 8 | 111|153
Scholar, Bring 1) Zouay | 627 | 438 | 361 | 16.63 |27.95|a1.20| 556 | 435 | 556 | 20.77 |26.81|36.96
5.3) i3esilowdaseulat (Google Transtate Wugiu) | Srwau | 17 | 16 30 | 102 | 107 | 143 | 18 8 | 30| 91 |126 142
Zouay | 4.10 | 386 | 7.23 | 2458 |25.78|34.46| 434 | 1.93 |7.23 | 21.93 |30.36|34.22
5.4) WOAANER (Spotify, Apple Podcasts LTUAw) oy | 190 | 29 | 34 | 50 | 38 | 74 | 188 | 24 | 23| 51 | 63 | 66
Zoway | 4578 6.99| 8.19| 12.05| 9.16|17.83| 4530 | 578 | 554 | 12.29 |15.18|15.90
5.5) WaIRle (YouTube, Vimeo tudu) | 40 12 31 73 | 107 | 152 | 70 17 | 33| 69 |114] 112
Zouay | 964 | 289 | 7.47 | 1759 |25.78|36.63| 1687 | 4.10 | 7.95 | 16.63 |27.47|26.99
5.6) Coding (Stack Overflow, LTug) Sy | 227 | 33 | 43 60 | 33 | 19 | 227 | 31 | 37| 50 | 53| 17
Youay | 5470 | 7.95 | 1036 | 14.46 | 7.95 | 458 | 5470 | 7.47 |8.92 1205 |12.77] 4.10
5.7) §1UL0LAD1BA (Scopus, Thaijo, Thailis, | 99 15 34 52 | 80 | 135 | 163 1w | 23] 5 | 79| 80
ScienceDirect, PubMed LUus) Sovay | 23.86 | 3.61 | 819 | 1253 [19.28(32.53| 39.28 | 2.65 | 554 | 14.22 [19.04]19.28
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msldunaavosumsdenuuazaiusiuie wudt e1asdalgldunanlesunisussguniaiile wavueudwonny @ulnglissdunislidan
v A & Aa a o N o ' a | i v o o v & '
sEAURNIN) Mnaseiinisseunisasu wiedlenisiidauswlumuiteu @Ewlngfianuamnsalunsldnuszdudiunas) fnsldeuuieis dou
e .. . W a , s . e
uwaarlasunsiausmiu wagnszaulmivesaeeulal dulnyliineldnunavdlngliamisaldauls
msldnuaiesdiodanisienans (Office suites & tools) Wu dulngfinislinunnasiifiniaSeunisaauns insesdernaus (@lugaruaunse
v o - ' ' v o o - a | ' v a o I3 | '
s¥aUANIN) 1e3edloenals (@aulugauainsaszaviuin) ww3edleasada (@ulnganuainisaszauiuin) weundindunysia (dqulvg
ANMUENNTOTEAUALN) wardiua (Eulvgauaansasyaufunn)
wsesiionsiainn N9aine wagnsuAluilion wuan PoF (@ulugldauldlusgauuiuans) nsiln/laezunsy @Eulungldnuldlussduiiuans)
< o | o v o a , I’ o 1 4 A o o= o | W o o PN ' %
uazwuunesuwazuuud1n @ulngldeulaluszaudiunn) dulvgiinmsldnumnass wisdletuiinmitne @ulvgfluaunsaldauls) daulwgingld
& A A4 o A A A v a o A A o A o oo & v A oA 1% & 2 ' m 1%
U9A5s dauasesdiedndeidss insesdlivaiueuiiudu wisdlodnseinle wiswdladlomuuuliney waziniesdoasralioniiv dulngldineldan way
Tulanansaldaule
msldnuunanesunisaeuuazinsesilo WU srUUUIMSIANTEeus vise Lvs daulvgiinnsldnunnass (Anuanansalunisldnussaudsnn)
' A A 3 o o ' e v ' 5 o € 1 v
druny insesfionadeuuazlinzuun (uansalunisldnussduiiunany) dulvginisldnues 9 uazunannesundngnsosulat (@lngjfinisld
Nuszauliuna) duluglueeldany
msldnuaiesfisduwasnineins wuin Buusriees nsesdeduniiu insedieudasoulal unaddile uazgudeyasiede dulngiiinasly

NUNNASY uAdmiunenaad way Coding wudulve/lieeldiy
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M 28 ayueundidutasivueundeduildlumsasuinustuuseylavese1ansd
Usstanvasuaunatadunaziivuaunaiadu 219158
anudlunisld anuaunsalunsly
wdesile
Aade| SO | wlawa | Awnade | SD wlamna
1) unaANaIUN I IALLAEAINTILID (social & collaboration platforms)
1.1) unanneun13UszgunIeInle (Zoom, Microsoft Teams, Google Meet LTugw) 458 (072| ypw g | 439 |078| sy g
1.2) WaUds0AY (Line, Messenger, WhatsApp, Telegram, Skype, Discord, WeChat s 390 [1.21] gy 9 3.87 1.21 Uae 9
1.3) w3esiiensiidiusanlunuideu (Kahoot, Mentimeter, Gimkit, Socrative LHufiu) 259 (168 unull 261 (173 | ynands
LA
1.4) unannasuN1SV9UIWAY (Flipgrid, Padlet, Jamboard, Trello, Lino Wus) 176 |1.66| unuld 186 | 1.73 | unuldimg
LA
1.5) nsganulivesneaulay (Google Jamboard, MS Whiteboard, Collaboard L{udw) 167 [1.67| unuly 176 | 171 | unulidieg
\AY
1.6) lin{jaRdnea (Goodnote, Notability, OneNote, Google Keep, Evernote Liusu) 213 198 unuld | 217 | 199 | unulsime
LA
2) Lﬂ%@dﬁaﬂvﬂmﬁl@ﬂmi (Office suites & tools)
2.1) w3asdiewnane (PowerPoint, Google Slides, Apple Keynote, Prezi L) 446 |0.77| Uaw 9 430 | 081| 4oy 9
2.2) 1A30aila1ena13 (Google Docs, Word, Apple Pages tufu) 4.11 |1.07| yay q 406 | 1.00| Upy 9
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Uszianvauaunaladunaziivuauniiadu 219158
anudtunisld anuaunsalunsly
wdasiie
Anade| SO | wlawa | Awnade | SD wlamna
2.3) 1A303Tl0aLUIN TN (Google Sheets, Excel tusu) 405 [107| ypg g | 400 |098| gy q
2.8) upUNAATULYIING (Google Drive, Dropbox, OneDrive LUAL) 396 |1.29| dew ) | 383 |127| 4oy 9
2.5) 8La (Gmail, Outlook, Apple Mail Hud) 381 [1.49] py 9 3.86 1.40 Uay 9
3) Lﬂ%‘aaﬁamsﬁwm 158579 LLa%ﬂ’]iLLﬁl‘ULﬁan (Content development & editing tools)
3.1) PDF (Adobe Acrobat Pro, Foxit L{'Juﬁu) 390 [1.10| yay 9 3.62 1.11 Uay 9
3.2) N5/ lAorwnsy (Canva, Adobe Spark, Adobe Illustrator Wudu) 296 |1.47 U’Nﬂixd 2.80 1.46 ‘UNﬂ’?ﬂ
3.3) indpaievuiinuiige (08, Camtasia, Loom tHugiu) 1.99 |1.68| unuld 187 | 1.65 | unuldimg
LA
3.4) \3eafiefnraides (Audacity, Adobe Audition LHufw) 1.27 [1.50| wnyly 129|154 ey
LA
3.5) in3piioasauauiliudu (vond, Powtoon, Doodly 1) 1.08 |1.45 lipe 105 | 144 | pe
3.6) wiesdlesnroiile (Apple Clips, Adobe After Effects, Apple iMovie, Descript, Filmora, Adobe 146 [159| liipe 1.41 1.57 laliae
Premiere Pro bufiu)
3.7) wdedlawifemuuuldneu (hinaho, Hsp 1udu) 1.08 (152 laipg 104|149 |  aiee
69
Uszinnvasuaundadunaziivuaunaiadu 219158
anudtunisld anuaunsalunsly
wdasiie
Aade| SO | wlawa | Awnade | SD wlamna
3.8) WUUNBSHLAZIUUANTI (Google Forms, MS Forms, Survey Monkey, Typeform G 324|170 mqﬂ%”’q 308 | 174 mm%ﬁq
3.9) 1ASpsiloa1aLiom U (Sway, WordPress, Blogger, Google Sites, Medium, Wix 1{iu) 223 (200 wnuld | 216 | 198 | unuliieg
LAY
) unanrlosunisasuLazIosile (learning platforms & tools)
4.1) LMS (Google Classroom, Moodle, MS Teams, Blackboard R) 3.98 |1.24| py 9 3.90 1.15 Uay 9
4.2) 1na 3esievndeuwarlfnziuy (Quizizz, Quizlet, Nearpod, Wordwall iugiu) 276 |176) viends | 273 [ 171| yede
4.3) unanlosuvdnanseaulal (Thai MOOC, Udemy, Linkedin Learning, Coursera, edX, Skillshare 18w | 195 |1.80 unulyd | 227 | 204 | ynuliiae
) LA
5) Lﬂ%@ﬂﬁﬂL’jULLﬁ%%%’Wfflﬂi (web tools & resources)
5.1) IUus1les (Google Chrome, Safari, Firefox, MS Edge Lus) 431 |1.01| Uswq | 420 |098| 4oy 9
5.2) Lﬂ%‘laaﬁaﬁuwﬁu (Google, DuckDuckGo, Google Scholar, Bring s 379 |1.44] Uy 9 3.70 1.41 Uae 9
5.3) iisasloudaseular (Google Translate LHugu) 367 |1.33| UYewq | 375 |129] 4ew 9
5.0) WOAANAR (Spotify, Apple Podcasts LTUAL) 185 200 wnuld | 194 | 201 | unulsiae
LA
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Uszianvauaunaladunaziivuauniiadu 219158
anudtunisld anuaunsalunsly
wdasiie

Anade| SO | wlawa | Awnade | SD wlamna

5.5) uAIALe (YouTube, Vimeo tUudu) 357|157 e | 315 |176| wwade

5.6) Coding (Stack Overflow, LTugi) 127 [1.62| unul 133|168 | lsliae
LA

5.7) g1udeya81984 (Scopus, Thaijo, Thailis, ScienceDirect, PubMed tJufiu) 297 |1.97| unuly 229 | 204 | ynuldiae
LA

A998 29 AdEINsaveseasdiaraudlunsidauseUndindunaz idueundinduiildlunisissunsasunuszuuosulatuszinneing 9 TnewuSeu

AunguanUY
w3asfiafaansuaninaniFou Aadeannudlumsld Aade Awanansnlunisldiedaste
— o~ [Sa) < ~— ~N (2] <
1) wnanwasuvdIANLAZANTINED (social &
collaboration platforms)
1.1) LLWﬁGIWEJirlIﬂ’IﬁJiS‘QJJVI’IﬁaIEJ (Zoom, Microsoft 4.71 4.32 4.50 4.63 4.54 4.55 4.08 5.00 4.38 4.50
Teams, Google Meet 1ugiu)
71
w3asiledoansuaniianiiou Anafvanudlunisld Aade anuanansalunsldieiasiie
-~ o~ s} < Aal N \a} <
1.2) waUdadanay (Line, Messenger, WhatsApp, 3.88 3.78 4.50 4.47 4.16 4.00 3.58 4.00 4.16 3.94
Telegram, Skype, Discord, WeChat VTue)
1.3) inesionisiidusauluauieu (Kahoot, 2.83 2.20 2.00 2.50 2.38 2.94 2.08 2.00 2.28 2.33
Mentimeter, Gimkit, Socrative LJud)
1.8) wwanesun13viausnay (Flipgrid, Padlet, 1.84 1.53 2.50 2.00 1.97 1.98 1.60 2.00 2.00 1.90
Jamboard, Trello, Lino 1Jusiu)
1.5) nszaulmiveinesulal (Google Jamboard, MS 1.62 1.67 2.50 2.03 1.96 1.86 1.44 2.00 222 1.88
Whiteboard, Collaboard sdusiu)
1.6) lin{nafidnea (Goodnote, Notability, OneNote, 231 1.64 2.50 272 2.29 2.47 1.48 2.00 2.69 2.16
Google Keep, Evernote Hud)
kit 2.87 252 3.08 3.06 2.88 297 2.38 2.83 2.96 278
2) i3esfiodanisienans (Office suites & tools)
2.1) m‘%aaﬁaﬁmua (PowerPoint, Google Slides, 4.57 4.25 3.50 4.59 4.23 4.45 4.09 4.00 4.00 4.14
Apple Keynote, Prezi 1{udu)
2.2) i3esilolonans (Google Docs, Word, Apple Pages | 4.30 3.75 4.00 4.13 4.05 4.27 3.70 3.50 3.88 3.84
)
2.3) \eesileaiusndn (Google Sheets, Excel Liuf) 4.23 3.67 3.00 4.22 3.78 4.24 3.58 3.50 3.84 3.79
2.4) uoUnaatuuysiig (Google Drive, Dropbox, 4.27 3.31 4.00 4.19 3.94 4.20 3.20 3.50 3.59 3.62
OneDrive 1{usu)
2.5) Bua (Gmail, Outlook, Apple Mail 1udiu) 4.23 3.14 3.50 331 3.55 4.34 3.13 3.50 3.22 3.55
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A oo A a
LAIDIUDADAITUDNLIANIBU

' = P v
Aadeaudtunsly

. = v A A
Aade Anuamnsalunsldnsesie

~ o~ o < — N 2] <
3 4.32 3.62 3.60 4.09 391 4.30 3.54 3.60 3.71 3.79
3) wideailenian 8519 wazudluiom (Content
development & editing tools)
3.1) PDF (Adobe Acrobat Pro, Foxit 1{ug) 3.74 4.05 4.00 4.50 4.07 3.55 3.71 3.50 3.81 3.64
3.2) ns1¥ln/laegunsu (Canva, Adobe Spark, Adobe 3.09 2.65 3.50 3.16 3.10 3.01 2.38 2.50 297 272
IWustrator 1udiu)
3.3) Lﬂ?aaﬁaﬁuﬁnwﬁwa (OBS, Camtasia, Loom 1.76 2.15 3.50 3.03 2.61 1.74 1.84 3.00 2.94 2.38
WHud)
3.0) iwdosilerinsioides (Audacity, Adobe Audition 1.27 1.14 3.00 1.78 1.80 1.26 1.19 2.50 1.88 1.71
RV
3.5) idosiioasaueuiiudu (vyond, Powtoon, Doodly | 1.03 1.03 3.00 1.53 1.65 1.10 0.80 2.50 1.63 151
RV
3.6) inFasilodnroifle (Apple Clips, Adobe After 1.40 1.30 3.00 2.47 2.04 1.43 1.11 2.00 241 1.74
Effects, Apple iMovie, Descript, Filmora, Adobe
Premiere Pro L{uu)
3.7) wiasiloulomuuulineu (hihaho, H5P iusu) 1.16 0.77 3.50 1.59 1.76 1.19 0.58 3.00 1.72 1.62
3.8) LUUNOSULATLUUATY (Google Forms, MS 3.64 2.35 3.00 3.81 3.20 3.59 2.08 3.50 3.16 3.08
Forms, Survey Monkey, Typeform 1Jusu)
kit 2.14 1.93 331 273 2.53 211 1.71 2.81 257 2.30

73

w3asiledoansuaniianiiou Anafvanudlunisld Aade anuanansalunsldieiasiie

— o~ [Sa) < - N <
a) ngamwm‘umsﬁwﬁuaxm%aaﬁa (learning platforms
& tools)
4.1) LMS (Google Classroom, Moodle, MS Teams, 4.00 3.90 4.00 4.09 4.00 3.92 3.85 4.00 397 3.94
Blackboard i)
4.2) wnu wesflennaounaglfzuuy (Quizizz, Quizlet, | 2.94 2.46 3.00 2.59 2.75 2.98 2.36 3.00 222 2.64
Nearpod, Wordwall 1Tue)
4.3) unaavlesuvdngnseaulall (Thai MOOC, Udemy, | 2.12 1.61 3.00 2.03 219 261 1.66 2.50 2.09 2.22
LinkedIn Learning, Coursera, edX, Skillshare W)
kit 3.02 2.66 3.33 2.90 298 3.17 2.62 3.17 2.76 293

AMnnUszianvesteUndindunaz ivueundinduiildlunisSeumsasurirusyuuseulativazanuannsalunsidunaniesy anuaiansalung

lfinsafioundigawindu 3.79 nsdeauuazausinde (social & collaboration platforms) ddtadssiuaduilunisldivindu 2.88 sesasunAe

unamvlosunisiseuduaziaieadie (learning platforms & tools) finnadssiuarudlunisldvingy 2.89 wesiignfie nsedloinun ass uazudluilem

(Content development & editing tools) faafssmmanudlunislamindu 2.53 uar w3ssdiodnnisienans (Office suites & tools) fiAladuaNaINn

lunisldinsesfiounniiaawindu 3.79 sesaunde unaavesunsieusuaziaiesde (leaming platforms & tools) fidnadie anuausalunisldiniesie

WiINAU 2.93 S09a9u7Ae LinanwesuveEIANLazAUTIMEe (social & collaboration platforms) daadsauaiuisalunisidiaiesdowindu 2.78 uay

wseadiemu ¥ uazudluilewn (Content development & editing tools) fiAasanuamsalunisldiniesiiotostian wiriu 2.30




25. gUuvuresnsdanmsissumsaouiionnsdlilugamsunsszuavadhialalsm 2019

M99 30 EULLUU?JH\?H'I?{]‘F’Wﬂ’ﬁl,%‘auﬂ'ﬁﬁauﬁﬂ'm’ﬁfﬂmu?hﬁﬂ’ﬁLL‘Wi‘SxU'Iﬂ'HHQI’]%’ﬁIﬁI?UT 2019

4

suuuly naw 1

ngu

2

nEx 3

ngu 4

33U

[k RN

ludrams

UNsEUIN

U
Sovazngu
Sovazsam

I

w81 hsala

511

Sovazndu

0YALIIU

PIUIU

Sovavnau

U

Sovavsm

ey

Soua

UIU

I0UALIIU

PRIGERRH]

n1dUY 100 |40.16|24.10| 63
ooulay

47.73

15.18

21

00.00(0.48(17.00|5!

3.13

4.10

182.00|43.86

nseeulu | 0 |0.00]0.00| 0

Housuu

0.00

0.00

0.00 {0.00| 0.00

0.00

0.00| 0.00

0.00

N1TEU 148 159.44|35.66| 69
WUUREL
Hoooula
uazlu

Ao

52.27

16.63

0.00 |0.00{15.00{46.88(3.61

232.00|55.90

wa @ 1 |040|o02a| 0

wuutnedu

0.00

0.00

0.00 {0.00| 0.00

0.00

0.24

ket 249 132

2

32

.00

415.0

0

amsluganisunsszuiaves hiialalsun e1asdlddnnisiseuntsaeulaeldzuuuuiia

eoulauazluiouseu winiige Andusesay 55.90 sesaunde nsaeussulay Anduiesay

43.86 599A%AD NMSABULUUNAY wazvisanuuuutneiy Andufosar 0.24 uay lifinnsasulu

seadeu Anlufeay 0

26. Eﬂ LLU‘U‘HB\TT\'IS%Wﬂ'lﬂ‘%auﬂ'liﬁauﬁ’)ﬂﬁﬂﬂ?iuﬂﬂ?t;ﬂuiﬂai@ﬂﬂﬂié

M99 31 EULLUU‘HB\TﬂWii‘fﬂﬂ'ﬁﬁauﬂ'ﬁﬁauﬁiﬂﬁﬁ]ﬂﬁiﬂﬂ?il‘%auiﬂlﬂ@a’ﬁﬂ?é

75

Aanssumsiseuntsaeu ng 1 ng 2 ndu 3 ndu 4 ke
uazmaidouiludams a | a 2| a 2| a ala o
unsszuinvedhisalels | = § - % - g 5| = g Sla|s

. S| |Ss|s|s|S|s|s|S|s|s|S8|2)|¢8

w o [AR[R | e [RO[AR |6 [RO[WR [| 6 [R [WR | |8
1. msilausseny 153 |16.54(8.96 | 127 [21.24|7.44| 2 |20.00{0.12| 30 |17.24|1.76 | 312 [18.28
2. m3Bounuvduaey | 119 |12.86(6.97| 75 [12.54{4.39| 1 [10.00|0.06| 24 |13.79[1.41| 219 [12.83
fua
3. msBounuulassnu | 123 13.30(7.21| 37 619 [2.17| 1 [10.00|0.06| 11 |6.32 [0.64| 172 [10.08
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WwaﬂaunﬁuLﬁanmsgleaejwaﬁmaua WU nnﬂi:tﬁuﬂﬂ'wLa?{ﬂmmﬁmﬁﬂuizﬁwm Toe
asdlddnianssuniseuiidanitedaaiumaiouirenindnw fdedsnnuaniiiugan fe
4.10 sesanniuenasdidaeudeismsgeunarnuans wariimmumnzauiuiominiigeu
AnadvaaAniiu 3.96 uarernstldlinatloundt (feedback) rumsssuveaylatislunandou

LazueNIAIEY AnadsAuAALTY 3.85 mudy
S a < o o v = o v
aauil 3 AnuAaiufgaiunsddensitous

M3 41 puAndiiuresosdifeafuniadifimaien

18015 Anadun ARy

nqu | ndu | ngu | ngu | T
1 2 3 4

3.1 FudEeu vunells woinssuvesdiSeuiinansdansleiiy
dsgaunsallunsiieusaynsdifsdenisiiounisasuetig
winien wazanundeuludtunisldauuarnisiigunsal

wialulaglun1siseu

1. dn@nwanansaseudinszuveaulald 4.23 | 3.65 | 3.00 | 4.16 | 3.76

2. dnAnwanunsaifsuiandeninsunisaeuitustuy | 4.16 | 3.55 | 350 | 4.03 | 3.81

ooulay

3. indAnwfigunsaimaluladiindoudmiunaGou 391 [3.42 | 250 | 3.88 | 3.43

3.2 fugfaeu munedis mwAniuvesaouiiiinenainssy

voufaeuiinansiiniseanuuuiansiousliiseudniald

agewiniley dzuuvulunsaouiivainvans ienuvnzay
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fufiseu wasdonldimaluladiduasuligfisoudhfonstou

e

1)aWﬁejaanLmu":%'mia"mmiﬁwfﬁdaLa%ulﬁu"ﬂﬁﬂm 4.16 | 3.73 | 4.00 | 4.19 | 4.02

anmsaidndamaieuildedavinileniu

2)mﬂﬁa’ﬂ"ﬂLiammiﬁauiﬁmuwamﬁuiﬂﬁnmuaziﬁﬁm 4.14 | 3.67 | 4.00 | 4.28 | 4.02

3) p1158iGenmeluladfivaeliindnwidrfsunSeuldesns | 400 | 3.75 [ 4.00 | 438 | .03

e

3.3 gumsaduayuanaardunisiinen vaneis woiinssu
vou{Fouiiasoufiamsdiiunuvesaniudnuilunisimun
ulgvsuaglimuuzilunisissunisaeulasldinalulad
ansauma daeunasiussuu Snisaduayudugunan
mi’mmi\,awawmﬁﬁﬂhH'Lﬂﬁq"ﬁwmmsnwu"wﬁmfamma
Souild wazdinmsdneanuagainlunsldszuvdaaiuns

GeufiuszuveauladliudgGouuayiaeu

1) dndnwldfunmsaduayuamnanidumsdnulunisldeu | 3.78 | 3.36 | 3.50 | 4.16 | 3.70
sruvepulauivunyan 1wy dugunsainisaeu ueundiadui

TlumsSeu

2) dnd@nwildsunisatdvayuainanidunisdnuilainise | 4.00 | 3.37 | 4.00 | 4.06 | 3.86

Whilsszuumaiieufinszuuesuladldedsazan

3) aoufnwiiulevenazsruunisiSeniitussuvesulal | 3.98 | 332 | 4.00 | 4.16 | 3.87

e <
ag1dauLaniussuu

anufnivresesdifeiiunginssuvesdieuiiuanddenslisuusvaunsallunisGeu
wazmsiirdedentsi3sunisasustnainiion uazanuwdenlusunisliouuaznisiigunsel
welulaglunisiSeu wuh ynussiiuiiduedoanuniivegluseduinn IneUssimuieaiuindne
annsaifeuiandenisFounisaeuruszuvesulad fdnadunnudniugean fe 3.81 sesaun
& < oo u @ e a v v A i a
Wuvssiiuieatuindnwaninsaieuiiussuvesulald Selldwedoanudniu 3.76 uay
dndnwiigunsalmaluladindoudmiunsiseu fenadenruAndiu 3.43 Ay

AnuAaiuvesaeuiinenginssuvesdaeuiinaniiniseanuuudanisseudlifisou

hildldednaviniien figuuvulunsaeuiivanuate ievwimunzanivlSeu uandenldnalulad
AduasuliiseudrfinisFouldine wud navssiduiidnadoanudniivegluszduunn wael
AnadoauAaiulndidsetu Tasussiduisaivenasdidenmaluladidsliindnudibe

uniBeuldiogneine denaieanudniiu 4.03 Ysuiuisaiuensdesnuuuisnmsdnnisieusi
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dnasuliindnwannsadifinsdouslfedariniioniusazonnss Sademnisdoulissa
fuihdnvuarnedn danadermAniiu 4.02
wainssuvasiFeuiiasiauisnisdniuimasanudnuilunsimuaulouisuasli
fuuzihlumsgoumsaoulaglmaluladasaumaidnouiasiussuy dnsaivayusugunsal
m%mn%uawawmﬁﬁﬂhU'LﬁtjﬁaummmLiﬂﬁuﬁammiﬁwé‘lﬁ wazdnsdaeanuazaanly
nslissuvdaaiunsdouiinussuvesuladliungi3ouasdaoy wui ynussifuiiuadonu
Aaivegluszduunn Tne mwdaiudsfvanudnwiiuloneuarssuunsifougiiussuy
soulatiagnsdnauuazduszuy faedsgean 3.87 sowmandudndnuildunmsatvayuain
anrtumsinuliannsadifessuunsoudinussvuesulamildiednsasmn fredsmnufniiu
3.86 wavtindnwildsumsativayuanandunisdnyilunislinussuvesuladfimansay wu du

gunsainisaeu ueundndunldlunisiseu fenadenuniu 3.70 Ay
& a & o I = . o ¥ .
fuUN 4 m'mﬁﬂmummnumsud':us'm’lumswuug (Learning Engagement)

M 42 AnuAndiuresesiifeatiunsitdusaaluniaiieu] (Leaming Engagement)

AnaduAuAnLiu

RRUGEN ngu | ngu | ngu | ngu | 9w

1 2 3 4

4.1 msfidausaumewgAngn vanefs woiinssuvesgiSoui
wansienunsziioiofu usegela wazanuvjumlunsGou

wavvhAanssuilasuneumng

1. thdnwflaunsziteseiulunsiSeunaznisyifanssuiiu | 3.54 | 3.35 | 3.50 | 3.19 | 3.40

szuveaulal

2. thinwveuuardanilumsuansaufndiuivenaisduas | 3.44 | 3.27 | 3.00 | 3.88 | 3.40

wleu 9 Msdan1siseunsaeuluuesulativeseansy

3.ﬁnﬁnmwumummi’uaxﬁuﬂ%‘ﬁagaLﬁmﬁummwﬁa‘ami 3.14 | 3.19 [ 3.00 | 3.72 | 3.26

Feuding q dussvuesulategiaue

4.2 nafidausauneansual vaneils anuidnvesdSeuilld
fensiSuunsaULANNSYIAINTIIA 9 Hazsieulidiuda

AmudeINswienunseiesesulunsiiou

1) dhnwaunuazdarugulunsiseuinszuveaulail 3.33 | 3.19 | 250 | 3.84 |3.22

2) thdnwanunsaSeusazyhianssuiiussuveeuladldd | 3.69 | 3.20 | 3.00 | 3.75 | 3.41

3) naiseuruszuvesulatteliindnsuinnisSeuslan | 3.56 | 3.23 | 3.00 | 3.81 | 3.0
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4.3 nsfidausauniedygr vineds nofnssuvesiseuil
wanadapuaunsalunsAaud taw waznswdymiidu
Yaymludsuan awnsadiluganudiladenunsou

feliAninue wazvhianssunsonuitldsuteumnediss

1) dethnwlsidladomundeou dndnwsdnazawdon | 3.41 331 | 3.00 | 3.81 | 338

fuenasdrsaiiieulutuseuiuszuusoulay

2) lavinAnwuiatymlumsiAanssurussuueeulad | 357 | 320 | 250 | 372 | 3.25

dndnwanmnsauitaymls

3) i edinstumaned uainnsifeusussuveaulal | 3.45 [ 323 | 250 | 378 | 3.20

dnFnwanmnsauvnauazimstuddldviunan

wainssuvesd Foufiuaniiennunseiodosu ussgale wazanuumlumsouayi
AanssuitldFuneunue wuin sgiuanwuAniunnUsuiduegluseduuiunans Tnsaaudnuiu
AedutinAnwiirunssiiodedulunsieunaznsinfanssusussuvesulal uazeuAniiu
Lﬁuaﬁ'u'JnﬁnmmauLlaxg"ﬁﬂﬁ'lummammwﬁmLﬁuﬁummimamﬁau 9 MIIANISISEUNTERY
uvuesulmivete1sd fidnedsanuAniuniiude 3.40 duuAniuieatuindnymunu
mwuiuaxﬁum”ﬁay,alﬁuLﬁummma'qmiﬁ'wima 9 uszuvesulatetiaue fenadvanu
fAnuiu 3.26

anuAniuigatuauidnvesieuilidonisisounsaeunaznisihianssusag « i

avvieuliiiiudismudesmsvsennunseitesadulunisGeu wui naussiuliiiedoaudaivey

9

Tusgduuiunans TnsenuifuisafuindnwannsaiFousazhianssusiiusruveeuladldd
Anadonufniugign de 3.41 SdiAsstuduadsauAniiuisatunsouiussuveeulay
GagliinAnyuiansGeuslidiiiie 3.40 dunnudafiuieiuindnwmaynuariinnugulunis
Sourhuszuueaulad deadou 3.22

wqﬁnﬁmmsjﬁuuﬁuamﬁﬂmma'lmin‘lumiﬁmﬁ{]tww wazmMswdniutgmiluds
win faasoilugenadluifomunsou deliininee wasiiansavsenuiildsuseumne
duda wud1 nuszifiuiidnedseglussduiiunans lasanuAndiudsdudedndnwlidle
ilomuniZeu drdnuinesmudnuivomsiviaiiowlufusouihussuuoeulad faaduan
Anuiugegn Ae 3.38 sosanduanudndufsriudetndnuiAadymlunishAnssuriussuy
soulainAnwiannsousymls Sedidnede 3.25 Indidsstuanudnriuiessudednnsdu
At unnnisiseuriusruvesulal dndnviaunsautiaaiuagnistiudddditung dad

Auadou 3.24
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S a & o I v g o v .
ABUN 5 ATUAAAUNEINUNAANGNISI3EUZ (Learning Outcome)

a & oo o PV - v . <
71319 43 ArAnuRBIiUNaINsMSLSeuS (Learmning Outcome) 189919138

18N13 AaAsALAnLTY

ngu [ nay | ngu | ngu | vau

1 2 3 4

5.1 #1uA21u3 (Knowledge) veils wofnssuvesdisoud
uanseanisaud ervigianizdiu nieanuiif ey
Foufente ndnns nquuazuuaufdisng 4 Mierdesty

swirmievdngmsfiseuiuszuumaluladansauna

1) Tun1sissurussuvesuladdndnwidarudalalu | 3.71 [ 3.43 [ 350 | 391 | 3.64

leminiizeu

2) dindAnwesiummidiiusesivifideuhussuvesulad | 351 | 3.28 | 350 | 3.75 | 351

3) il aul puilfaasdsid onnlunisiSeurnuszuvooulad | 3.49 [ 329 | 350 | 381 | 3.52

@ _ et a v oo o
dndnwamsoesuneliiiiouilsls

5.2 fuvinuz (Skills) manefis naAnssuvesFouiiasiouda
msufuRaeu Weldsuueunine Tavaunsadonlidsnng
Fanswazuidymmeinudieinueiiunssuaunsinegns
Wuszuu nsAned1eiinsuyia msAnadiaassd waxdl

awada . wa

finvzn1sufuRniaunseuadinazanudglun1sujon

fUNTEUAMAILARY YU

1) UndAnwnldsumsiauninusdunisanegradussuuan | 371 [ 333 [ 3.00 | 3.81 | 3.46

mMasuRusyuveeulal

2) thnwldsunsiauwinuedunsansisuaiisassdain | 371 | 329 | 3.00 | 378 | 3.45

mM3seuRusyuveaulal

3) WnAnwildSumsitauninveiunsinegrediiansaga | 3.60 | 3.29 | 3.50 | 3.88 | 3.57

NnM3SeuRusruveaulal

4) dndAnwldsunstinduinueuazesdnnueng  demsiln | 3.67 | 3.27 | 350 | 3.75 | 355

UfTReusyuuesulal

5.3 dumsuszendlduazanuiufinvau (Application and
Responsibility) vinefis wafinssuvesdiFeuiiinain

nszvrumsiisumsldanuiinvenisiuensuniuasdsay
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dsgneulmeanuannsalunsioas nstufduiusiv
fou musuiieeu wazenuludasdlunisduiiuniseine q

Ieihemuies

1) UnAnudausuRaveusenisiseuruszuussulay 3.78 [ 332 | 350 | 3.72 | 3.58

2) u"nﬁnmmmmﬁwmwiﬁiﬁmnﬂﬁanhuszuuaaﬂaﬂ 3.67 [ 332 | 350 | 3.81 | 3.58
ludsegndld
3) lunsi3surusruvesuladindnwianunsadearsiu | 3.57 | 333 | 350 | 4.03 | 3.61

o1nsduaziitouliiagnadiusy@nsam

wgdnssuveSeuiiuanseenisanuderngamediu visnnudidsatuaianis
wdns noufuazuuaufiadniie q MidedeatuneiviviondngasiiFeuiussuuimalulad
anTauNg WU ﬂ'maﬁamwﬁﬂl,ﬁwmﬂi:Lﬁuaﬂuwﬁumunmq Toe Avwdaiiuieatuluns
Souhuszuvesuladiinfnwiianudileluiendniieuiidiatogn fo 3.64 sesamndu
amuAadiuisdudaieuiifondoionlunsFouhuszuvesulal dndnwaunsassurel
dieudldld fidiade 3.52 uasmwAnuinfUTnANvILBa UM US YRR F ok UsEUY
aovlat fevads 351 audiu

wAnssuvesSouiiasiouiinisufiinu Weldsuuoumne Tnsaunsadonl§sns
dansuazuidgymnahanudeinveiunszuiunsanegraduszuu nshned diiansugyiu
msAnaseassd uasiiinuensufiRiidanuadeuadiuazeudiunglunsufiinunseunnnd
wiagsziy wuimnussiuiianedseglussiuiunans Tnsnginssuieatutindnuldsunisimm

finwzdnunshnegeiinsagiannmsssuihussuvesulal fdwndogandie 3.57 sesawniuy
dndnwldsunisfinduinuzuasasdamiing q Mensinufiadussuvosulatiiiideds 3.55
waztinAnwldFunisianvinuedunisAnegiaduszuuanmsBeuiussuvesulatiifidiade
3.46 MRy
wAnssuvasFeuiiinannssurumseuimsldeuiinuemeinuoisuaiuasdsnu
Usznauluemuannsalunisieans msiiufduiusiugau anusufiavey uasenududasslu
msendunisane q lameaues wui vm'di:Lﬁuﬁﬂ'wLa?{awqaﬂﬁu‘lwzﬁumunmJ TaengAnssu
TunmsiFeuruszuvesulatiindnwannsodeasiueasduasiioulfegnaiiussansnmiidady
gadn 3.61 sesaandungiinssutndnwilinnusuieveuson1sisurissuveaulal uastdndnw

anunsaharuiiildnnnisGeuriussuuesuladluussyndld faade 3.58
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3. MsAndEnALNTaNnTInnsAnEdIemaluladansdumAtaznsieanslutieingd

1A30-19 Yaeuminenduiiatnuiisnauigaudnumaian fusanideunianauvuainindnem

MINBUIBIUAUNGUIINENTY Kol

naw 1: ininendevesiguariniuresiy Usvneudie (1) uvninerdoveunnu uay (2) unvinedy
WNEIAY

gy 2: wnInerdsdy Usneusae (1) unminendsmdgieada (2) unmivendesivgas (3) um
Inendnvigansend

nay 3: awninedewaluladneman Ussnaude (1) smingdomaluladasusnadan e
anauns

gy 4 wnInederensu Usznause (1) nerdeddinierde uay (2) Inerdedunna

nauil 1 doyailuvasdusziiu

1. e

M3 44 FeyavasiinAnyiineuuUABUNLLINATLLNE

e nau 1 nau 2 nau 3 nau 4 ket

1 142 211 353 30 94 124 3 3 6 12 27 39 187 495 682
u

S 40.2 59.8 24.2 75.8 50 50 30.8 69.2 1452 | 3308

ay

ngu

Fou 272 404 575 18 0.6 0.6 23 517 2742 | 7258

av

ke

indnwiinouwuuasunwalvgilumads Govas 72.58) uaslumamnoiiiveiovay
27.42 Weluusingunguumingdoivnlidufeniufe dfnevwuugeuamiidunemdgs snnt

LAY
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2. 21y
e 45 prgdsvesindnuiineuuuudeuny
01y nga 1 nau 2 nax 3 ngal 4 T
m?{m 20.59 20.72 20.33 23.54 21.30

dnfAnwiineuuuuaeuny wuinilengade 21.30 U laengu 4 flengwdeuniignde 23.5¢

sovawnungu 2 Mflorgiade 20.72 uazngu 1 Aiflengiadis 20.59 AWy

3. @WIN
AN 46 InnuvestnAnuiineuluuaeUALLINAUNGNAUTIN
AN ngu 1 ngu 2 nas 3 G T

i Sovay | fovaz |dwau| Sesaz | Sevay |[dnau| feu | Ses S fevas | Sou |d1uou| Sevay

e | s ngu | av | av ngu | aw ket

quam

InerAans- 134 |37.9625.67| 30 [24.19|575| 0 |0.00(0.00| 4 [10.26|0.77| 168 [32.18

nerenans- | 115 |32.58(|22.03| 59 [47.58|11.30| 3 [5.00[0.57| 21 |53.85(4.02| 198 |37.93
wialulad

wywernEns- | 104 (29.46|19.92| 35 |28.23| 670 | 3 [5.00]0.57| 14 |3590|2.68 | 156 |29.89
dspupnans

ket

353 124 6 39 522

tnfnwiineunuvaounu dwlvgfesar 37.93 eglunquanuizinemans-inalulad

sosannfosar 32.18 agflunduanu ivivermans-qun wazosay 29.89 aglunguanviin

UyuEAENS-daauAans aus1Ry

4.

sefumsAn

M5 47 UIUTBINANYITINBULUUABUNUKENANTEAUNTANY

AU | ngu 1 ngu 2 ngu 3 nau 4 ‘ T |
79

2|2 Z | 3 2 | a3 2 | a3 2

glslslels |5]e|s |5|E8|ls |51E]s

= = = = =

= © © & G 3 = © @ z © @ 2 G

o @ 3 | = » 3 | = @ 3 | = @ 3 | & 3
a2 | R s | B R W2 | =

Y3nyaws | 348 |98.58(66.67| 124 |100.00(23.75| 6 [100.00| 1.15| 39 |100.00| 7.47 | 517 [99.04

Judindnw| 5 | 142 (142 0 | 000 [000| O | 000 [000] 0 | 000 [0.00| 5 [0.96

kY

353 124 6 39 522

sgumsAnyvesindnwineuwuudauniy wuii dnlneghduin@nvsedusiyaes Aa

Wudevaz 99.04 Feiliiluadovay 0.96 WhiuiduinAnuseiutudindnu

gez
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M5 48 Sunutindnufineuwuuasuauuenmudulndnw

THU naa 1 naa 2 nas 3 JGHE ket
= = = =
2 | g z | g 2 | i z | & g 2 g
g |5 5 g | s S 1§85 |5 |52 |8 |5 |2 |§ |3
2 |8 @ = |2 g |z 12 |8 |2 |2 |8 |2 |&
£ s S |E S S|E (S |8 |& |S |8 |&£ |8
2 2 2 2 2 |.2 2 |.2 2
=R SRR S e B[R R
U7 1 47| 1331| 9.00| 17| 4.82| 3.26| 0| 0.00| 0.00[ 6| 170| 1.15 70| 13.41
il 2 94| 26.63| 18.01 42| 11.90| 8.05 1 0.28) 0.19 6| 170 1.15| 143] 27.39
Ui 3 123| 34.84| 23.56 28| 7.93| 536 4| 1.13] 077 15| 4.25| 2.87| 170| 32.57
I a 74| 2096 14.18 36 10.20| 6.90 1| 0.28) 0.19 12| 3.40| 230 123| 23.56
97 5 13| 3.68[ 249 1f 0.28) 0.19 0| 0.00| 0.00 0| 0.00| 0.00 14| 268
97 6 2| 057| 038 0| 0.00| 0.00 0| 0.00| 0.00 0| 0.00| 0.00 2| 038
Bu 9 0| 0.00| 0.00 0| 0.00| 0.00 0| 0.00| 0.00 0| 0.00| 0.00 0o 0.00
kel 353 124 6 0 522

sfutuliidnuvesindnuiineunuuaesuniy wuh dndwgjfovas 32.57 eglutuli 3

sataa Jovay 27.39 aglududil 2 uardouar 23.56 egludulil 4 audiu
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6. Lﬂiﬂkaﬁﬂ

M58 49 ARALTRINaNTSSEURAETaNTnANYIAIneULU @B UATY

\nsniady nau 1 nga 2 nga 3 nau 4 T
m?{m 3.23 3.18 3.14 3.07 3.16

wansseueAsveInAnyineuwUUasUALWUIN Adsvamansiseuiu 3.16 lny
dnfinwingud 1 didnadenansiGeugeante 3.23 somwnilundu 2 ddafe 3.18 wagngu 3 §

Atede 3.14 nudy
7. Ussaunmsallunisldreuiianesaeaindnu
M5 50 Uszaunsallunisldneufiamesvesindnu

dsvaunsallunisldneniiames NNl [ ngu2 | ndu3 [ngua |9
wde @) 8.48 6.61 7.00 7.33 7.36

Uszaumsallunisldneuimesvesindneiineuwuudeuaiuwudn Saade 7.36 U laell
dnfinwingu 1 Ailleuaiegegae 8.48 U sesawnundu 4 ifldwade 7.33 U wazndu 3 fillduade
7.00 Y mudeiu

9. nsfreufinmesdmsuldnueseindnm

M9 51 msilreuitamesdmiuldnuewonindnem

poufiumasdmiuly nau 1 nay 2 nagu 3 nau 4
RRDEN T
2 | a =z | = a | = a2 | = E
R R = I T I < I = I Clz|lE|elazle
2|2 |8 2|8 |8 |2|8 glzle |2|z2]|¢&
3|8 |*C|8 |2 |*|8 sle |8 |a|*°|a8
R [aR 28 2[R oA 2
aiil 46 [13.03| 8.81 | 13 |10.48/ 249 | 0 | 0.00 |0.00 5 |11.11/0.96| 64 [12.26
b 307 |86.97|58.81| 111 {89.52|21.26| 6 [100.00|1.15| 40 [88.89|7.66| 464 |88.89
kel 353 124 6 a5 528
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mistlireufinnesdmiuldnuewewindnunfineuwuuasuay wuii dulngiineufianes
Moo Inednduiovas 88.89 wariiisesursdniibifinonfinmesldiues Fedaduiovas 12.26
FomnRasanmunguaatunuifiuwldnferiude dwlvgfireuiumesidnues

1. awnsadeusodumesiin nsdiidndnwilnenfamesdmiulinuluvemues

M519 52 annsalensedumeiiin nsdliindnwilreuiumesdmsuldnuiuvomuies

msannsaidonsie nas 1 ndal 2 nagu 3 nau 4
Sumeiiialivas
[T ItLH Eett
=3 =1 =3 =1 2 =3 =4 = =2
T8 |2l |& |2|% fl2|ElelzlR
Els |2 |&|s |2 |&|s s|&|s |55
sl |e|=|2le|s|2 |[g|=|2|&|z]|&
1S |5 8|S 5|28 |5|&E|s|58|€]8
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il 23| 6.87| 4.58| 9| 7.38| 1.79| 0| 000|000 3| 7.69|0.60| 35| 6.98
1 312(93.13(62.15| 113[92.62|2251|  6[100.00| 1.20| 36|92.31|7.17| 467(93.02
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aunsadoudedumesiinvesneuiianes nsdfivndnwiineuiuneidmiuldnuiuvemues
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wuh eeuimesvesindnwdulngaunsaieusedumesiials lnsdnludesay 89.46 unll
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Wiesreuimesitesddesildannsaousedumesidals FsAnduiovas 6.98
12. msflansalrludgmsuldnuewasindnw
m319 53 msilaunsaliudmsuldauewesindnw
nsflauninliy ngu 1 ngu 2 ngu 3 nau 4 ket
dmduldaues a2 | = = R = N = N N
2| &8 |2 |E |2 |€ lz € EERS
S| 2 S| = » S| 5 25| % 2 S| 2
sla2 e |22 |2 |28 |2|2|2 |&2|2]|2
ElS|S|E|S |S|E|S |s|le|s |S|e|s
@ @ @ > @ @ L @ @ ks @ @ @ @
B 2[R 2[R 2R R

.00| 0.00 1] 0.19

o
S
=3
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9] 0| 0.00| 0.00] 0 0.00]0.

lifi 1| 0.28| o.
352(99.72|67.43| 124|100.00|123.75|  6[100.00| 1.15 39[100.00 7.47| 521|99.81
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mstiaunsalnudgmsulinuesmesindnu wui dhanufineuwuvasuauadlngil

aunsalrludmsuldaues InsAnduiesas 99.81 uathilsunsduiliiiauialvuldony Fedadu

dovaz 0.19 lnouulini Tdnwuedentu mafinsawenaunguuesvinends

13. Arwansadeurodumesiin nsaiidndnuilannsaliudmiuldnuiuromues

M50 54 ArwaEnsadeusdumnesiin nsdiidhAnuilannsaliudmiuldnuiuvemues

maidousio naa 1 nga 2 ngs 3 nau 4 ket
Bumesiinves
= = 2. = = 2 3, = =2
aunsmlny 2lE e |g|l€ | |8¢€ -lz|E Cla|k
2le |2 |z|2 |8 |28 gl=|e glz|e
R = IR I =T = R I 2|« |8 2w |8
Rea N RN N B[R B[R 2
laildt 1| 0.28/ 0.19| 1| 0.81| 0.19| 0| 000[0.00{ ©0f 000|000 2| 038
\a 351[99.72|66.60| 123(99.19(23.34|  6|100.00| 1.14| 45|100.00| 8.54| 525|99.62
kel 352 124 6 45 527

dwdutindnwnidandelnuldauwes wui andelviudulnganunsnieusedumefidals

TnwAnufevay 99.62 wiliilesdrudosiliannsodeudedumesidnld eiliiesiovar 0.38
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14. msiluivdadmsuldnuewesindnw

71519 55 msiiufividndmduldanuesvesindnm

msiufiviadmiuld gy 1 ndu 2 ndy 3 ndu 4 s

B[R 2[R SRR 2| R s
aidi 80|22.73|15.36| 71|57.26(13.63 5(83.3310.96| 26|66.67(4.99| 182|34.87
i 272|77.27(52.21| 53|42.74|10.17 1(16.67|0.19| 13(33.33] 2.50| 339(64.94
kel 352 124 6 39 521

S oe g o uawy o s o " =
msfiuividadmsuldnueweninfnwiineunuuasuaim wui mueryiaﬂas 64.94 1

G2 e oy au o e o aw oA
wiuidadmsuldaues wazdiuos Sevar 34.87 Lifiuiudndmsuldau usmnfinrsauenaiu
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15. mmansnidousedumesiin nsdlfidndnviuividadmsuldnuiuvesnuies

A a €& SdY = A g g oy oaw &
M5 56 ANuANIadeNsedumesin nsdildinAnwiluividedmsuldnuduvemues

ewansadouso ngu 1 ngu 2 ngu 3 ngu 4 kel
Bumeiidnvauiivién = | a = | a = | 2 = | 2 N
sl |2 || & |8 || |8|s|® |88
ER =T - = = O~ = I - = I < I = I
Sls |2 |85 |5 || |2|8|5|2|&]|2
2|8 & |z2|2 | |22 |2|=z|28|&|=z|8&
ElS|s|E|S |3 |E|S|s|E|sS|3|&]2
R |aR Bk Bk B |aR R
ailet 48(15.00/10.37| 60(58.25|12.96 4180.00(0.86 20(57.144.32| 132|25.29
1 272(85.00(58.75| 43(41.75| 9.29 1{20.00{0.22| 15(42.86(3.24| 331(63.41
keY 320 103 5 35 463

o o e @ g av . el = 41 I I
tnAnwifiufividaldanues ﬁ’Ju‘nyWUﬁ wiudpannsadesodumesidald JeAnlu

$ovaz 63.41 udifundiu Jeva 25.29 lianunsafeuredumesdidald
16. UszAnanmvesgunsaifililunisiieuseuladvesindnw

msu 57 Uszansnmuesgunsaliillumsiseuseulaivesindnu

gunanifildlumsFen Anadsyaulszdnsam

nau 1 |ndu2  |ndu 3 [ngud [

1) AevitaneiRlfy (PO) 2.34 2.09 117 2.56| 2.04

2) peufiamosnnm (Laptop) 387 3.08 3.83 3.28| 3.52

3) au3mln (Smartphone) 3.90 3.75 3.83 3.69| 3.79

3.48 2.09 0.67 2.13| 2.09

4) uiiidn (Tablet) / lounn (iPad)

wan1srsiai eatudszdnsamuesgunsalinldlunisissuseuladvenindnw wuin
UszAnSnmvesauninliu (Smartphone) frafsgean 3.79 Feeyluseduiivuszansnmuin
sesaandulssAnsnmussneufiumasnnm (Laptop) deiiA1iade 3.52 wazuszAnSamudividn

(Tablet) / Tounn (Pad) firiads 2.09 uavpeufunoifilfy (PC) fdnads 2,04 pudity




84

17. anuiitlunisiseussuladvesindny)

a3 58 wadmafgivanuiilunsligunsallunisGeuivesindnwm

anuiidldqunsaiiildlunisideus Anadeanuilunsly

Nl |nguw2  [ndu3 |ndud
1) it 406| 391 383  4.03| 3.9¢
2) fiaontumsiinun 364 358 350  3.38| 3.53
3) thuitou 158]  185] 267|195 201
a) ihaudunases 064/ 108/ 050/ 115/ 0.84
5) fiviosdyn 259| 209 067|215 188
6) Bumesidanuil/feassndud 268 212|083  228| 1.98
7) fithugd 081 123 050  167| 1.05

o, o o o 3 = v . i ¥4 v v = )
uadsrafeaivamuiilunsldgunsallunisGou wui vesadsiagldndnasaniudn daw

druiteu Hesayn uazdumesidaai/fassndud unuazhineld luvasaivhauesiunaseuay
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18. Aldedmsunsldobunedidnvosindnm

a5 59 Aldswdmsunisldanudunesidavesindnw

Aldiedmiunsly nau 1 nau 2 nau 3 nau 4 ket
nuduesiin
I I = = I S =T O O =20 I A B
Sle|E(5|le |8 (5|2 |&|5|z|e|5)|¢
S|S (S |E&|S|S|E|S|s|E|S|28|&|8
2|k &R B aR B aR R
linsu 0| 0.00{ 0.00 0| 0.00{ 0.00 0| 0.00{0.00 0| 0.00{0.00 0| 0.00
Lifienl49elaelaiu 7| 198 132| 0| 0.00| 0.00| 0| 0.00{0.00| 0| 0.00[0.00[ 7| 1.32
nuaifuayuiivn
Ts'v'i"wuaﬁuayu 1] 0.28| 0.19 0| 0.00{ 0.00 0] 0.00{0.00 0[ 0.00{0.00 1| 0.19
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nudumesida delzlolzlzl.lelalle]a].]z
Els |2 |g8|ls |2 || |a|C|s |n|&|%n
sl e || |2 |z|e|&|z|2 |2|2|¢28
c | 2 R I -~ B g | B 2 & | 3 3 |.& | 2
R |aR B |aR B[R B[R =
ﬁ‘ﬁﬂﬁ‘? 100 vsie 3| 0.85[ 0.57 0| 0.00( 0.00 0 0.00{0.00 0| 0.00{0.00 3| 057
Wiy

100-300 U wistBLHiau 71|20.11{13.40| 32(25.81| 6.04|  3|50.00| 0.57| 12|25.53|2.26| 118(22.26

301-600 UWidaiion | 139|39.38(26.23| 56|45.16]10.57 1/16.67|0.19| 11]23.40 2.08| 207(39.06

601-900 UWHaLFOU 69|19.55(13.02| 27[21.77| 5.09| 2|33.33|0.38| 6]12.77|1.13| 104(19.62

901-1200 Uvsieiion | 46|13.03| 8.68| 6| 4.84| 1.13| 0| 0.00]0.00| 8[17.02|1.51| 60[11.32

1nN91 1200 Unee 17| 4.82| 3.21| 3| 2.42| 0.57| 0| 0.00|0.00| 10(21.28|1.89| 30| 5.66

o
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19. mamsdmaieiumsilensiedumesidavosindne

71519 60 HamsETIiEIfuNsWeNsedumesidnvosindne

nsleusedumesiia nau 1 ndu 2 g 3 neal 4 Ee
2 | a =2 | a 2 | a 2 | a 2
2ls |5 2|5 |5 815|585 (5185
= g |2 cl=|2 ||z |8|z2|¢&
SlS|S|E|S|S|E|S|S|€|S|[3[E]|3
B |aR B[R B[R B[R R
Buwesillntuuuuil | 104| 9.45| 6.78| 23| 735150 0| 0.00{0.00| 7| 6.36]0.46| 134| 8.74

@1e (LAN)

Sumesilintuuuuly | 274|24.91(17.87| 85(27.16|5.54|  1|10.00{0.07| 31|28.18]2.02| 391|25.51

@ (WIFI)

Sumesifinuuuiiany 47| 4.27| 3.07| 5| 1.60[0.33| 0f 0.00|0.00{ 6| 5.45|0.39 58| 3.78

vesanANY (LAN)

Bumesidauuuliane | 246(22.36(16.05| 70|22.36|4.57|  1]10.00{0.07| 20|18.18|1.30| 337(21.98

Ypsan AN (WIFI)

Bumesidin 36 91 44| 4.00{ 2.87| 20| 6.39(1.30| 2(20.00|0.13| 10| 9.09|0.65| 76| 4.96

ausnlviy

Bumesiiin 4G 91n 277(25.18|18.07| 93|29.71| 6.07|  6]60.00(0.39| 22(20.00| 1.44| 398|25.96

ausnlviy

Bumesiiin 56 91n 108| 9.82| 7.05| 17| 5.43|1.11 0] 0.00(0.00| 14[12.73|0.91| 139| 9.07

ausnlviy

ket 1100 313 10 110 1533

wansdsRsiumsidousdedumesidn wui dwlwglddumesidn 46 9naunialiu Andu

Sevay 25.96 sewanldldBumesidatuuuulians (WIF) Andudosar 2551 uaglddumesidauuuly

aevosanudng (WIF) Andudesas 21.98 muddu
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20. mansaeuaLALARuRITUUsEAMB A e sBumesidiniitnd@nwildlumsiSeuseulal
M3 61 HamsasuauAIARIUAITUUsE VB A mesdumeslndiinAnwldlunisiBeu
oavlatl
Uszavsnmues nga 1 nasl 2 ngu 3 nau 4 ket
A ed
Bumesidaivinilily 2 | 2 5 | = = | = 5 |2 -
nsiSeusaulal C - - - I - - I - S =
2le e |zl | |z2|2|8|z|2|&|z2]|8
El2 35|23 |52 |23|F|2|8|F]|2
RR R R RN R R 2
nn 68[19.2612.88| 9| 7.26| 1.70| 0| 0.00{0.00| 6[13.33|1.14| 83|15.72
5 200(56.66|37.88| 61[d9.19|11.55|  4|66.67|0.76| 20|d4.44|3.79| 285|53.98
Yunan 71(20.11[13.45| 47|37.90| 8.90| 2(33.33038| 16[35.56|3.03| 136|25.76
viey 13| 3.68| 246| 6| a.8a| 1.14| 0| 0.00[000| 3| 667|057 22| 417
tfounn 1| 0.28] 0.19] 1| 081] 0.19] 0| 0.00|0.00] 0| 0.00{0.00 2| 0.38
52 353 124 6 45 528

a < 4 v a. a = £ & oo - “ .
nan1sEeUnALAniuieITuUsEAVS e dumesilafidnAnwldlunmsiSeuseulad wuih
dlnaFsinduiosas 53.98 drrmiuidumesidaivinldlunisiSouseuladiiussdnsnmly
s9AUR s9380N Sovay 25.76 fimmiiiuiszansnmeglusyduliunans wasfesay 15.72 wiui
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21. madmaisiuanuamsalunsliesesdlossuunsdnnisiseunsaeuseuladvesindnwm

M9 62 wnsedilosyuudnnismsiseunisaeuseulat (Learning Management System: LMS) #il4f

Tunsaeunuszuvesuladuazauausalunisliedeaiionuy

> o « o F )
szuudnnisnisiseunisaeusaulal anuduazanaEsatumsidinsecie
(Learning Management System: LMS) lai weldf ﬂ‘?m?i‘il D | uia
= '
Aldlunisaousinuszuvasulad T o
W8 ey |doe [V | @ | @ wa
W |y naN un
1) Google Classroom U |1 521 (99.81%) 4.14 092 #

8 |12| 96 |185‘220
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szuudnnisnisiseunisdeusaulal arwiuazanuasnsalunsldieiasiio
(Learning Management System: LMS) i weld m‘wmﬁh 0 | wia
= ' o «
dlunsaeurituszuusaulay 8 [ [5on o | 3 | 3 "
W |y nana an
Zopay (019 | 153|230 [ 18.39 35.44[42.15
2) Microsoft Teams U |96 423 (81.50%) 2.70 1.66| Uy
37 | 58 | 136 | 119 | 73 na1
Zopay  |18.50 | 7.13 [11.18] 2620 |22.93|14.07
3) Blackboard . [27e 243 (47%) 126 |1.56| tjay
51|51 | 75 | 55 | 11
Youay  [53.00 | 9.86 | 9.86 | 14.51 [1064] 213
4) Moodle Swau |207 311 (60.04%) 175 |1.67| Yon
4 | 64 | 117 | 6a | 26
Yovar  [39.96 | 7.72 1236 22.59 [12.36| 5.02
5) syuudiasuiiwes u |45 475 (91.35%) 328|145 Y
wnIne sy 21 | 46 | 154 | 137 | 117 nas
Sopay 865 |4.04 | 8852962 26.35(22.50

puduazauaunsalunisidieiesdessuudanisnisdsunisaeuseulay (Leaming
Management System: LMS) fil#lumsapuriusruvosulativeain@inu wuin Google Classroom i
mﬂiqwumnﬁqm Sovaz 99.81 sﬁqﬁmmmminlumi'l%mw,a?iaag‘luizﬁuﬁ sosaanuszuudias
uilawewminends Anduiesas 9135 farwanunsalunisldaussiudiunans uaz Micosoft

Teams MltAnwAsldnuSesas 81.50 uariinuanunsalunisldnuszuuiiunais auddu
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g 63 madmafeafumsasnsalumsliiedesfioszuunsiansSounsaoussulatives
dndnw
inSasflosruuianisnisidsunsaeusaulatl Auadeauannsalunslfiedasio
(Learning Management System: LMS) ildlumsiSeuinu nau 1 |nau 2 |nau 3 |nau 4 5w
szuvesulal ' ' ' '
1) Google Classroom 4.26| 3.95| 3.83| 3.67| 3.93
2) Microsoft Teams 274| 2.67| 3.67| 2.33| 2.85
3) Blackboard 1.24| 1.19| 1.00{ 1.77( 1.30|
4) Moodle 1.7) 1.78| 1.00| 2.13| 1.65
5) syuudiasuilwewminends 366| 252 3.17| 2.33| 2.92)

wad1srafeatuauasatunisldinsdioszuunisdanisissunisaeuseulatives
dnAnw wudn Teedrulngaunsaldaiu Google Classroom Talusesuann (Aadedu 3.93)
sesanfe awnsaldauszuudiasuiwesmineds (Aedes 2.92) uay Microsoft Teams

(Auade 2.85) nudiy

ry o o v o a < - =
22. wadhsrdetuauasalunisldinsedioiflonsuneisud (Video Conference) filtluns

Bourhusyuvssuladvesdndnwm

M50 64 iAseslodnlenoulalsud (Video Conference) ldlunsiseuriussuuesulaiuay

puanusalunsldiesesiiotiu

o a. o P
w3nsdindnlonaumaisud (vVideo uduazauansalunsldindeddio
Conference) fildlunssouUAIUTZUY |{3)0g i f | so| wla
oaulal ¥ (o e o
W | you |vou| v | & | & [wdg wa
n nana wn
Google Meet |7 513 (98.65%) 410 [1.04| @

6 23| 83 | 173|228

Souay  [1.35 1.15 |4.42| 15.96 |33.27|43.85

Microsoft Teams - [128 391 (75.34%) 249 [1.81] iy

50|49‘106‘105‘81
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\n3asiiailanauiraisud (video eufuazaruansolunsldieiasiio
Conference)m'ﬁuﬂ'ﬁﬁﬂuﬁ‘mizuu il wneld a1 | S| wia
p )
omilond W |y |vee| v | & | & [wdy wa
wn naa wn
Soway  |24.66 | 9.63 [9.44| 2042 20.23|15.61
Z00M S |14 508 (97.32%) 413 [108| @
5 | 6| 8 |176| 235
Yopay 268 | 096 [1.15] 1648 |33.72|45.02
Facebook Live %138 YouTube |91uau  |110 410 (78.85%) 3.03 |1.87| U
Live 235 [30| 78 | 135 144 nana
Yoy 2115 | 4.42 (577 15.00 25.96|27.69
WebEx Meet Shuay |230 289 (55.68%) 190 |1.93| tou
29 | 31| 88 | 74 | 67
Youay (4432 | 559 [5.97| 16.96 [14.26[12.91

eufuavaruannsalunsldnueiesiieiflonsuinlaisud (Video Conference)
#lunsizeuiuszuvesulaivesindny wui funAnwiagldan Google Meet uniign Anidu
$ovar 9865 Inoflanuanunsniadosedud sesasundu zoom Aadufesay 9752 fdiads
Auaunsalunisldeusedudl uay Facebook Live w38 YouTube Live Antusovay 78.85 uazil

AnadsauansalunsldnussiuUunas auay

M5 65 HadsAEITuALansalunsliaiadiodilensunaisud (Video Conference) ild

TunmsiBeuruszuvosulaivesindnw

wdosiioifonaumlaisud (Video Conference) Ml#lums | Anademuannsalunisliiedosile
Seousisyuueeulal ndu 1 [ ndu 2| ndu 3| ndu 4 | s

1) Google Meet 4.25 | 391 | 2.17 | 3.64 | 3.49
2) Microsoft Teams 259 | 228 | 1.83 | 236 | 2.27
3) ZOOM 435 | 383 | 1.83 | 3.41 | 336
4) Facebook Live 38 YouTube Live 303 | 297 | 1.33 | 356 | 2.72
5) Webex Meet 202 | 1.52 | 1.17 | 213 | 1.71
91

wedmaRetuanuansalumsliedesioifloneumeisud (Video Conference) fil#lu
maSsurhuszuueaulavesiindne wut Tasdaulvgannsaldau Google Meet (Aiadn 3.49)
Zoom (A1ade 3.36) uaw Facebook Live %30 YouTube Live (Aiads 2.72) I#lussdutiunans
daunnuannsalumsldan Microsoft Teams (Aiade 2.27) uay Webex Meet (Anady 1.17) 1

Tuszution

23. wamsdrnaisaniumuansalunisldinsesdedeaisueniianseu (Communication Tools)

Fdlunseudussuvssuladvesiindnwm

M5 66 Ln3Bsladasueniiaiuu (Communication Tools) Aldlunisasuriussuvosulal

uazamanansalunsldinsesiionu

\nSasfladamsuaniaanSeu dnfinw
(Communication Tools) dlunsaou aruansalunisldietesile
’ p
rsuuoaulad lalve weld f1 | SO |uia
W | oy |ddou| i | & | @ @l wa
un nana N
E-mail U 4 516 (99.23%) 3.93 [1.17|f

24 | 31 99 | 149 | 213

Sowaz 0.77 | 4.62 | 596 | 19.04 |28.65|40.96

Microsoft Teams U 117 401 (77.41%) 2.42 (1.75|vjpy

69 51 | 106 | 108 | 67

Sovay 2259 | 1332 | 9.85 | 20.46 {20.85|12.93

Discord U 209 308 (59.57%) 1.87 |1.83] jpg

38 60 90 62 | 58

Youay 40.43 | 7.35 [11.61| 17.41 {11.99(11.22

Facebook U 16 504 (96.92%) 4.18 [1.17| §
5 |17 | 73 | 127 | 282
Sovay 308 | 097 |3.28 | 14.09 [24.52|54.44

LINE U 13 507 (97.50%) 432 [1.09]3

5 |13| 53 ‘124‘312
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\n3asfiadeasuaniaanGeu dndne
(Communication Tools) Fdlunsaou ayannselumsldetesile
. p
rwszuveaulard e el 1 | SD | uia
W | dioe [tou| v | & | & @l wa
an nane w0
Sovay 250 | 0.96 | 250 | 10.19 |23.85(60.00

wansAnwuieiuauduazauaunsainiosiledoaisueniaanisuy (Communication
Tools) filflun1saeuiuszuvesulatvenindny wuh dhdnvieeliBuainiign Andusesas
99.23 fianmannsalumsldaussivi sesasndu LINE fooar 97.50 fanuanunsalunisldau

5¥AUR way Facebook Sawar 96.92 finuannsansldausydud augdu

M5 67 man1sarsraisanuanuansalunisldinsesiledeaisusniianieu (Communication

Tools) MldlunisiSeuiuszuvseuladveaindnw

i s . Awdeanuansalumsliieiesiie
wesilefioansusniianiFeu ‘ - ‘ ‘
nea 1 ngu2 | ngu3 | ndgud | s
1) Microsoft Teams 2.47 2.16 3.83 2.64 2.78
2) Discord 2 1.40 3.00 2 2.10
3) Email 4.09 353 383 3.74 3.80
4) Facebook 4.21 4.20 4.67 3.82 .23
5) LINE 4.34 4.38 4.83 3.87 4.36

nansdmaigItuammansolunsldiedesiledeansusninanisu (Communication
Tools) fil#lunsiSeuiuszuuesulativesindnw wud dndnwauannsalunsld LNE
(Awadle 4.36) Facebook (ALAAY 4.23) Az Email (Anads 3.80) egluszduun daunisliam
Microsoft Teams (fiade 2.78) agluszAviunans wazauaansalunsldau Discord (Auade

2.10) egluseiutios nudiy
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24. wadhmaiitumnuikarauausalunsidnuseundindusaruseundniulunsdsuriussuuesulat
mIn 68 weundnduuasiivueundniuiildlunsaeuriussuvesulat
Usznnueneundiatuuas nau | Usgkan auilumsly awannsolumsliiaiosie
Vidueundiady 08 |sine |uwnulal | weld [unseds|vesq| yn [luee| dey [dey | vu | & | @
4 | we | s afa | W | wmn naa 110
1) uwannasuN19FIANLazANSINLD (social & collaboration platforms)
1.1) unamesunsUsERnIeIAle (Zoom, Microsoft [Unfnwn| dmuau| 0 4 1] 68 |18 201 2 | 5 | 19| 79 | 177 | 239
Teams, Google Meet Luw) Zaway | 000 | 077 | 211 | 13.03 |28.35(55.75| 038 | 0.96 | 3.65 | 15.16 |33.97|a5.87
1.2) LoUdsdioAal (Line, Messenger, WhatsApp, nfnw | dwau | 6 5 8 65 | 1441293 | 3 | 4 |13 | 77 |160 | 264
[Telegram, Skype, Discord, WeChat L{'Juo?'u) Souay | 1.15 | 0.96 1.54 | 27.64 |56.24156.24| 0.58 | 0.77 | 2.50 | 14.78 |30.71|50.67
13) ipesiiensiidiusaluauEeu (kahoot, dnfnwr| Swau | 45 57 7 143 | 128 | 71 | 50 | 67 | 71| 138 |123| 70
Mentimeter, Gimkit, Socrative LTug) Yoway | 864 | 1094 | 14.78 | 27.45 |24.57 [13.63| 9.63 | 12.91 |13.68| 26.59 |23.70[13.49
1.4) unannlounsyinausiuiu (Fipgrd, Padlet,  |UnAnwn| dau | 161 | 76 1 95 | 81 | 36 | 160 | 80 | 74 | 93 | 76 | 36
lamboard, Trello, Lino t{us) Yoway | 30.96 | 14.62 | 13.65 | 18.27 |15.58| 6.92 | 30.83 | 15.41 |14.26] 17.92 |14.64| 6.94
1.5) nszaulavivesnaeulall (Goosle Jamboard, Ms [HNAnNEA| Fauau | 166 | 66 83 | 102 | 59 | 45 | 155 | 76 | T8 | 95 | 68 | 47
hiteboard, Collaboard L) Yoway | 31.86 | 1267 | 1593 | 19.58 |11.32| 8.64 | 29.87 | 14.64 |15.03| 1830 |13.10] 9.06
dnfnwn| s | 52 | a5 | 56 86 | 90 | 192 | a9 | s0 | 61 | 87 | 99 | 173
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Usznnveaueundintuuas ngu | Uszam AuRtunsly Anuasalunsldinsesde
2 a o aa =
VdueUwaAT 00 laivpe | unulal | weld |[uneess|vses| wn |liwe | dee [dee | U | & | @
T | we | e a5 | 1 | wn naa 10
1.6) lnUARInea (Goodnote, Notability, OneNote, oAy | 9.98 | 864 | 10.75 | 16.51 [17.27(36.85| 9.44 | 9.63 [11.75| 16.76 |19.08(33.33
&) 1
Google Keep, Evernote Lﬂumu)
2) 1A393l93AN51BNENS (Office suites & tools)
. - o = .
0.1) inspailatilaue (PowerPoint, Google Slides, nANYY| U | 1 6 23 79| 1621250 |1 4 | 19 ] 112 | 170 | 216
Apple Keynote, Prezi Lugi) Yoway | 019 | 115 | 441 | 15.16 |31.09[47.98| 0.19 | 0.77 | 3.64 | 21.46 |32.57|41.38
. o = .
2.2) 1A3D4ElBLENENT (Google Docs, Word, Apple Pages |UNANWY| 91U | 6 6 25 93 162 | 229 4 8 27 | 116 | 175 | 192
LDudu) Yoway | 115 | 115 | 4.80 | 17.85 |31.09[43.95| 0.77 | 1.53 | 5.17 | 22.22 |33.52|36.78
' dndnw| s | 9 10 | 3 | 129 | 159 | 177 | 8 8 | a2 | 141 | 184 | 138
2.3) 1AS04iiealUInTn (Google Sheets, Excel LTud)
Zoway | 173 | 1.92 | 692 | 24.81 |30.58|34.04| 150 | 1.54 | 8.06 | 27.06 |35.32|26.49
2.4) woUnAATuLY3LINE (Google Drive, Dropbox, nfnw| dwau | 10 | 11 29 | 10z 137 | 231 | 6 8 | 40 | 124 | 161 | 181
OneDrive tHugiu) Yoway | 192 | 212 | 558 | 19.62 |26.35|a4.42| 1.15 | 1.54 | 7.69 | 23.85 |30.96|34.81
dndnw| uau | 12 5 26 99 153 | 225 | 13 5 37 | 110 | 170 | 186
2.5) Bluia (Gmail, Outlook, Apple Mail LTugw)
Zoway | 231 | 096 | 5.00 | 19.08 |29.42|43.27| 250 | 0.96 | 7.10 | 21.11 |32.63|35.70

3) 1A3R9BNTTRAILY N158319 wazn1sudluiilan (Content development & editing tools)

5.1) PDF (Adobe Acrobat Pro, Foxit L) ‘ﬂ'ﬂﬁﬂw’l ﬁmu| 29 | a ‘ 34 ‘ 104 ‘141 ‘ 173| 28 ‘ a4 ‘35 | 130 ‘140|144
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Usznnveaueundiatuuas nau |Uszuan AR tunsly Anuasalunsldinsesde
< a o aa > > - -
VlueUnaIATY 00 e |unulal | weeld |unensa|dess | win |Liwee| dee e | U | A | @
14 | we | e asa | 1§ | wn nans 1A
Zaway | 556 | 785 | 651 | 19.92 |27.01|33.14| 537 | 8.45 |6.72 | 24.95 |26.87|27.64
3.2) n5717n/leEInTa (Canva, Adobe Spark, Adobe dInfinw| dhwau | 27 19 44 117|155 | 159 | 24 23 | 39 | 149 | 149 | 157
lllustrator tTuiu) Sougy | 5.18 | 3.65 | 845 | 2246 [29.75(30.52| 4.61 | 4.41 |7.49 | 28.60 [28.60(26.30
5.3) insasflotufinniiae (0BS, Camtasia, Loom Wy |UnAnwn| druaw | 135 | 78 | 61 | 98 | 87 | 61 | 141 | 81 | 56 | 92 | 87 | 63
) Zaway | 2596 | 15.00 | 11.73 | 18.85 |16.73|11.73| 27.12 | 15.58 |10.77| 17.69 |16.73]12.12
3.4) LAS9ilaRnABLAE (Audacity, Adobe Audition nfinw| d1uau | 164 88 66 95 67 | 40 | 169 | 84 | 58 86 83 | 40
LHud) Zaway | 3156 | 16.92 | 12.69 | 18.27 1288 7.69 | 32.50 | 16.15 |11.15| 16.54 |15.96| 7.69
5.5) Lrisesiieasnauauiiudi (Wond, Powtoon, nfinwn | dnau | 213 | 92 58 67 | 58 | 32 | 211 | 8 |51 | 74 |70 | 28
Doodly tHudu) Zaway | 40.96 | 17.69 | 11.15 | 12.88 |11.15| 6.15 | 40.58 | 16.54 | 9.81 | 14.23 |13.46| 5.38
3.6) WAs0silofinmeinle (Apple Clips, Adobe After  |Un@nw| d1uau | 89 | 80 69 | 108 | 101 | 74 | 97 | 79 | 71 | 110 | 96 | 67
Effects, Apple iMovie, Descript, Filmora, Adobe Zopay | 17.08 | 1536 | 13.24 | 20.73 |19.39 | 14.20 | 18.65 | 15.19 [13.65| 21.15 |18.46|12.88
Premiere Pro m’flucﬁu)
. ) Snfnwn| S| 239 | 81 53 70 | a7 | 30 | 225 | 81 |66 | 76 | 41| 31
= = = k% ) v

3.7) \n3esdlaillomuuulaneu (hihaho, H5P LWuAw) -
Zoway | 45.96 | 1558 | 10.19 | 13.46 | 9.04 | 5.77 | 43.27 | 15.58 |12.69| 14.62 | 7.88 | 5.96
Snfnwn| S| 28 | 32 | 64 | 120 | 123 | 153 | 39 | a5 | 62 | 128 | 116 | 130
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Uszanveaieundindunay Uszian Anudlunsly puaEnunsalunsidiasesile
2 a o aa =
VdueUwaAT 00 laivpe | unulal | weld |[uneess|vses| wn |liwe | dee [dee | U | & | @
14 | we | Una asa | 14 | wn nans 110
3.8) wuuladuLarRUUA15IA (Goosle Forms, MS Zaway | 538 | 6.15 | 1231 | 23.08 |23.65|29.42| 7.50 | 8.65 |11.92| 24.62 |22.31|25.00
Forms, Survey Monkey, Typeform Lﬂu&fu)
5.9) n3asiloadraion i (sway, Wordpress, nfnw | dwau | 150 | 78 68 93 | 81 | 50 | 149 | 82 | 67 | 92 | 83 | 47
Blogger, Google Sites, Medium, Wix {u#Aw) Zaway | 28.85 | 15.00 | 13.08 | 17.88 |15.58| 9.62 | 28.65 | 15.77 |12.88| 17.69 |15.96| 9.04
4) unannasunsEPULAZIASEIda (learning platforms & tools)
4.1) LMS (Google Classroom, Moodle, MS Teams, dndnw| dwau | 11 12 38 106 | 143 | 212 | 11 9 38 | 143 | 160 | 161
) v
Blackboard LTuu) Zaway | 211 | 230 | 7.28 | 2031 |27.39|40.61| 2.11 | 1.72 | 7.28 | 27.39 |30.65|30.84
42) 1na w3esilennadeunarlizuuy (Quizizz, Unfinw| d1uau | 64 | 55 74 | 138 | 1111 79 | 66 | 49 | 81 | 145 | 111 | 68
Quizlet, Nearpod, Wordwall 1Tuu) Zaway | 12.28 | 1056 | 14.20 | 26.49 |21.31|15.16 | 12.69 | 9.42 |15.58| 27.88 |21.35(13.08
4.3) unanvesundnansoeulatl (Thal MOOC, Udemy,|UnAnw| S1uau | 136 | 44 83 | 125 | 78 | 54 | 136 | 43 | 72 | 129 | 96 | 44
]
LinkedIn Learning, Coursera, edX, Skillshare Lﬂuﬁu) Zovay | 26.15| 8.46 | 1596 | 24.04 |15.00(10.38| 26.15 | 8.27 [13.85| 24.81 |18.46| 8.46
a4 & o« o
5) LAFDIUBLIULATNINEING (web tools & resources)
- - .
5.1) Bulusiwes (Goosle Chrome, Safari, Firefox, MS |UNANET | 91091 | 1 3 21 72 94 331 2 2 | 15| 81 | 119303
Edge L) Zaway | 019 | 057 | 402 | 13.79 |18.01|63.41| 0.38 | 0.38 | 2.87 | 15.52 |22.80{58.05
nfnwn| S| 67 | 2 36 97 | 133 | 16a | 75 | 17 | 35 | 105 | 149 | 140
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Ussanveaieundindunay Uszian Anudlunsly puanunsalunsidiasesile
< a o aa =
VlueUnaIATY 00 e |unulal | weeld |unensa|dess | win |Liwee| dee e | U | A | @
4 | we | Una asa | 1§ | wn nans 1A
5.2) ASessladunSy (Google, DuckDuckGo, Google oAy | 1286 | 461 | 691 | 18.62 [2553|31.48| 14.40 | 3.26 |6.72 | 20.15 |28.60(26.87
Scholar, Bring Wug)
' Sndnwn| S| 6 6 38 88 | 161 | 223 | 7 8 | 23| 104 | 152 227
5.3) LaSesiieuUaneulat] (Google Translate tHudv)
Zaway | 115 | 115 | 7.28 | 16.86 |30.84|42.72| 1.3 | 1.54 |4.41| 19.96 |29.17|a3.57
’n Swou| 86 | 53 48 90 | 98 | 144 | 8 | a3 | 52 | 83 | 103|153
5.0) WaAANEA (Spotify, Apple Podcasts LTuAL)
Zaway | 1657 | 1021 | 9.25 | 1734 |18.88|27.75| 16.54 | 8.27 |10.00| 15.96 |19.81|29.42
’n Swau| 10 5 24 83 | 108 | 202 | 12 | 5 |31 | 91 |120] 261
5.5) WAIALe (YouTube, Vimeo bTugw)
Zaway | 192 | 096 | 4.60 | 1590 |20.69|55.94| 2.31 | 0.96 |5.96 | 17.50 |23.08|50.19
’n Swou | 210 | 60 57 89 | 58 | a5 | 196 | 65 | 52 | 8 | 71| 46
5.6) Coding (Stack Overflow, Wud)
Zaway | 40.46 | 1156 | 1098 | 17.15 |11.18| 8.67 | 37.76 | 12.52 |10.02| 17.15 |13.68 8.86
5.7) §1udp8ad1984 (Scopus, Thaijo, Thailis, in duau | 117 | 52 85 | 102 | 90 | 75 | 114 | 60 | 76 | 111 | 91 | 68
ScienceDirect, PubMed LuAL) Zaway | 2246 | 9.98 | 1631 | 19.58 |17.27|14.40| 21.92 | 11.54 |14.62| 21.35 |17.50{13.08
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anudtunisld anuaunsalunsly
Uszinvanaundiadunaziivuaunaiadu w3esile
ml,af?i'a‘ D ’ wawa | Anade ’ SD ’ wlama
1) unannosuN 9 IANLAEAUTINED (social & collaboration platforms)
1.1) unanneun13UszgunIeIale (Zoom, Microsoft Teams, Google Meet tTusiw) 436 (084 ypy g | 419 |093| vy g
1.2) LaUdsoAIY (Line, Messenger, WhatsApp, Telegram, Skype, Discord, WeChat s 4.33 095 Usy 9 4.26 0.92 Uay 9
1.3) w3esilensiidiusanlunuideu (Kahoot, Mentimeter, Gimkit, Socrative LHufiu) 289 |146| vnnds | 282 [151| ynands
1.4) UNaAN@SUN1SYIN9UIINAY (Fliperid, Padlet, Jamboard, Trello, Lino t{us) 1.94 |1.68| unuly 191 | 167 | unvldine
LA
1.5) nszaubiivesneeaulay (Google Jamboard, MS Whiteboard, Collaboard L{udu) 1.92 |1.68| unuld 197 | 1.69 | unuldimg
LA
1.6) Iﬁm{]ﬂa%maa (Goodnote, Notability, OneNote, Google Keep, Evernote WJudu) 333 |1.70 ‘UNW%’/Q 3.26 1.68 ‘UNﬂ%ﬂ
2) Lﬂémﬁaﬁﬂmimﬂmi (Office suites & tools)
2.1) wiaslothiaue (PowerPoint, Google Slides, Apple Keynote, Prezi () 4.20 095 yay g 4.10 093 Uae 9
2.2) \3035la1ena1s (Google Docs, Word, Apple Pages Husu) 408 [105| ysw 9 | 397 |103| oy q
2.3) ipdealoalUsnTn (Google Sheets, Excel 1) 383 |113| Vow 9 373 | 108 | 4oy 9
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andtunisld anuaunsalunsld
Uszinvauaunatatunaziivuaunaindu w3sile
Aade| SO | uwlawa | Anade | SO | ulawa
2.6) upUNALATULTSING (Google Drive, Dropbox, OneDrive LUAL) 400 [1L17| Ypp g | 386 |L10| ey q
2.5) 811@ (Grail, Outlook, Apple Mail LTug) 402 [1.13| vgy q 388 | 115| g q
3) indesiienswan msade uarnsudluviom (Content development & editing tools)
3.1) PDF (Adobe Acrobat Pro, Foxit L) 354 |1.48] g 9 342|144 | yueds
3.2) n51Wn/lAB¥nsH (Canva, Adobe Spark, Adobe Illustrator LUWH) 3.60 |137| vas g 351 | 132 sy g
3.3) insoiievuiinuiinge (08BS, Camtasia, Loom tHugiu) 221 (175 unuly 218 | 178 | unuliiae
LAY
3.4) ip3psiiafnroides (Audacity, Adobe Audition 1) 1.87 |1.68| unuld 190 | 172 | unulilime
LA
3.5) inSosiioasraueuiliudu (vond, Powtoon, Doodly 1udw) 154 [1.65| unyly 160 | 167 | unuliing
LA
3.6) w3nadlesnroiile (Apple Clips, Adobe After Effects, Apple iMovie, Descript, Filmora, Adobe 253 |1.68 ‘U’Nﬂ%’jﬂ 244 | 168 | unuliiae
Premiere Pro Lf]uc?fu)
3.7) wdesdiowtievuuuliney (nihaho, Hsp Wudu) 141 |1.63| laiipe 146 | 161 | lsliae
3.8) WUUNBSULAZLUUANTIY (Google Forms, MS Forms, Survey Monkey, Typeform Q) 3.42 |1.45 mm%ﬁq 3.21 1.52 mm%zq
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andtunisld anuaunsalunsld
Uszinvanaunatatunaziivuaunainduy w3sile
Aade| SO | uwlawa | Awade | SO | ulawa
3.9) pdpailoadaiiomiIu (Sway, Wordpress, Blogger, Google Sites, Medium, Wix t{u#1) 205 (172 unulyl 204 | 171 unulidiae
LA
) unanrlosun1sEeULazAI ol (leamning platforms & tools)
4.1) LMS (Google Classroom, Moodle, MS Teams, Blackboard wudu) 390 [1.20| laivme 3.75 1.14 ‘UNﬂ%\‘l
4.2) LNy idaslonnaaunazlvinsuuy (Quizizz, Quizlet, Nearpod, Wordwall tu#w) 279|157 m&ﬂ%"’a 2.75 1.53 mm%y’q
4.3) unanlosundngnsooula (Thal MOOC, Udemy, Linkedin Learning, Coursera, edX, Skillshare 8w | 224 |169| unulyd | 227 | 168 | unuliiae
) LAg
5) Lﬂ%‘énim’?mmm%’mmm (web tools & resources)
5.1) Juwsiwes (Google Chrome, Safari, Firefox, MS Edge Lﬁué’u) 4.39 10.93| Usy 9 4.34 0.91 Uay 9
5.2) 13asilafuniiu (Google, DuckDuckGo, Google Scholar, Bring ugiu) 330|168 s | 326 |167| et
5.3) idasloutaseular] (Google Translate LHuGw) 4.03 |1.08| yay 405 | 1.08| Uy 9
5.0) WOAANERA (Spotify, Apple Podcasts LTudw) 295 |182| ynndy | 303 [182| vnnd
5.5) WNAIIALE (YouTube, Vimeo Lufu) 420 [1.12| vgy q 409 | 117] 4y q
5.6) Coding (Stack Overflow, LTugi) 173 [175) unuly 183 | 177 | unuliime
LA
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Uszinvauaunatatunaziivuaunaindu w3sile
Aade| SO | uwlawa | Anade | SO | ulawa
5.7) grudayasn989 (Scopus, Thaijo, Thailis, ScienceDirect, PubMed tJufiu) 242 (173 unulyl 240 | 171 unuliiae
LA
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g a v
AadsAmansalunsly

Anadaulunisld i
[LERRHG)
wieddlefeasuenianSeu
~N o < ~— ~N o <

al|l=z|l=|=2|8|. = = = 3

(" (" (" [ ad [ [ (g @ ad

« « < < < «
1) unanwasundIANLAzAIINSAUED (social & collaboration platforms)
1.1) LLWﬁmWa%MmiUi:‘qumﬁma (Zoom, Microsoft Teams, Google Meet (D) 4.48|4.263.83|3.74 4.08| 4.33 | 3.99 | 3.83 | 3.59 |4.01
1.2) wedadionu (Line, Messenger, WhatsApp, Telegram, Skype, Discord, WeChat 1Tus) 4.4914.06|4.17(3.79(4.13 4.43 | 398 | 4.17 | 3.67 |4.10
1.3) w3esilonsiidausniluniuiBen (Kahoot, Mentimeter, Gimkit, Socrative {usw) 3.03|2.65(2.83|2.46 [2.74 3.02 | 2.42 | 2.17 | 2.46 |2.64
1.4) unanwesunsvieusaniu (Flipgrid, Padlet, Jamboard, Trello, Lino \usiu) 1.94]1.78(1.83|2.38 (1.98 1.87 | 1.85 | 1.67 | 2.44 |1.97
1.5) nszauliveinesulatl (Google Jamboard, MS Whiteboard, Collaboard 1ugiu) 1.86(1.88(2.67|2.442.21] 1.89 | 2.04 | 2.83 | 2.38 |2.24
1.6) Iﬁmﬂ:ﬂﬁﬁmaa (Goodnote, Notability, OneNote, Google Keep, Evernote Wudu) 3.65(2.49(3.83| 3 |3.24| 355 | 2.44 | 4.33 | 3.15 |3.30
2) inSasfladanisianans (Office suites & tools)
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AnadsAuansolunsld

Anadearwilumsly i
LA30dlla
wiesdlefteansueniianSeu
~— ~N o < ~— N o <
alz|l=z|=a|8| = = = = 2
@ @ [ [ [ad [ [ (g @ ad
< < < [y <
2.1) i3esilotiaue (PowerPoint, Google Slides, Apple Keynote, Prezi Wudu) 4.37|3.93(4.00| 4 |4.08 4.25 | 3.84 | 4.00 | 3.00 |3.77
2.2) \eiesiioienans (Google Docs, Word, Apple Pages tHusi) 4.3 |3.64(4.00| 4 [3.99| 4.18 | 3.49 | 4.00 | 4.00 |3.92
2.3) wisesileaiusndn (Google Sheets, Excel 1ufi) 4.05|3.31(3.50| 4 [3.72| 3.90 | 3.32 | 3.50 | 3.00 |3.43
2.4) wounAtuusa (Google Drive, Dropbox, OneDrive ufiu) 4.26(3.42|4.00| 3 [3.67| 4.09 | 3.3¢ | 4.00 | 3.00 |3.61
2.5) 8ua (Gmail, Outlook, Apple Mail W) 4.25(3.52|4.17| 4 [3.99] 4.11 | 3.32 | 4.17 | 3.00 |3.65
3) wdesflomun a¥1e uazudluiiorn (Content development & editing tools)
3.1) PDF (Adobe Acrobat Pro, Foxit 1{ud) 3.75(3.03|4.00|3.28 [3.52| 3.58 | 3.06 | 3.33 | 3.23 |3.30
3.2) n5n/laerwnsu (Canva, Adobe Spark, Adobe Illustrator LTud) 3.84(2.98(3.33(3.36(3.38 3.69 | 3.12 | 3.33 | 3.18 |3.33
3.3) Lﬂ?aaﬁaﬁuﬁnmﬁmﬂ (OBS, Camtasia, Loom g 2.23(2.03(2.83(2.49(2.40] 2.23 | 1.94 | 2.33 | 2.44 |2.24
3.0) idosilodinsoides (Audacity, Adobe Audition LHugh) 1.81]1.96(1.17|2.23|1.79| 1.87 | 1.84 | 2.17 | 2.38 |2.07
3.5) indnsiloasawouiiiudiu (Vyond, Powtoon, Doodly tfugu) 1.44|1.67|1.17|2.13 [1.60| 1.52 | 1.66 | 2.17 | 1.95 | 1.83
3.6) inFesflednroifle (Apple Clips, Adobe After Effects, Apple iMovie, Descript, Filmora, Adobe 2.65[2.19|1.67|2.59(2.28 2.58 | 2.10 | 2.83 | 2.26 |2.44
Premiere Pro 1udiu)
3.7) wiesdlaifomuuuldneu (hihaho, HsP iud) 13 |1.57[1.17|1.97 [1.50| 1.36 | 1.57 | 2.17 | 1.95 |1.76
3.8) LUUNOTULATLUUA5Y (Google Forms, MS Forms, Survey Monkey, Typeform Wudu) 3.58(3.06(3.17(3.15(3.24] 3.38 | 290 | 3.17 | 2.64 |3.02
3.9) Lﬂ?aﬁiaﬁ%ﬁqLﬁaanﬁu (Sway, WordPress, Blogger, Google 2.05(1.94|2.50(2.31{2.20] 1.97 | 2.02 | 3.00 | 2.49 |2.37
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oL ) B Anadsauannsalumsld
Anaduauatunsly i
1A30dlla
wiesdlefteasuenianSeu
N al < ~— N [sal <
al=z|l=z|=a|8| = = = = 2
@ @ [ [ [ad [ [ (g @ ad
< < < < <
4) wnaawesuns3euiuaziaieaiie (learing platforms & tools)
4.1) LMS (Google Classroom, Moodle, MS Teams, Blackboard tHusiu) 4.0213.79|3.33|3.31 (3.61| 3.84 | 3.68 | 3.33 | 3.23 |3.52
4.2) 1 deaflavpasuuarifinzuuy (Quiziz, Quizlet, Nearpod, Wordwall iugi) 2.8 |2.80(3.33|2.64[2.89| 2.74 | 2.74 | 3.33 | 2.74 |2.89
4.3) LLWﬁmWa%mwﬁ'ﬂqmaaﬂaﬁ (Thai MOOC, Udemy, LinkedIn Learning, Coursera, edX, Skillshare Vud) [ 2.23[2.11(3.17 | 2.62 (2,53 2.21 | 2.23 | 3.17 | 2.69 |2.58
5) in3asiialiunazninens (web tools & resources)
5.1) 1iulusriies (Google Chrome, Safari, Firefox, MS Edge 1{usiu) 457(4.11|4.17(3.72(4.14) 452 | 4.02 | 4.17 | 3.79 |4.13
5.2) in3asfladumiiu (Google, DuckDuckGo, Google Scholar, Bring Liusi) 3.3113.32|4.00|3.56 [3.55| 3.21 | 3.25 | 4.00 | 3.59 |3.51
5.3) indasfloutlagaular] (Google Translate (ug) 4.21]3.60(4.33|3.74[3.97| 4.23 | 3.60 | 4.33 | 3.79 3.99
5.4) wonAas (Spotify, Apple Podcasts tusiu) 322(217(2.83| 3 [2.81] 332 | 219 | 2.83 | 3.08 |2.86
5.5) unasinle (YouTube, Vimeo {Hudu) 4.44|3.64|4.33(3.79(4.05 4.31 | 3.56 | 4.33 | 3.72 |3.98
5.6) Coding (Stack Overflow, \usiu) 1.68(1.59(1.83|2.59(1.92| 1.77 | 1.71 | 1.83 | 2.74 |2.01
5.7) gm“ﬁ'agaﬁwﬁﬂ (Scopus, Thaijo, Thailis, ScienceDirect, PubMed LTue) 2.492.2112.17|2.51(2.35] 2.38 | 2.30 | 3.17 | 2.85 |2.68

nadHAIFUANLEINTaRarANUdlunsldueUnAindunarSuleundinduildlunsSousiuseuuesulal Ussinnunanresunned snuuay

Amsanile (social & collaboration platforms) wua1 waUdsdionan (Line, Messenger, WhatsApp, Telegram, Skype, Discord, WeChat 1fusiu) (Aade

4.13) uazuwanrlasunisuszgunnednle (Zoom, Microsoft Teams, Google Meet 1usiu) (Anade 4.08) faaudlunisldlusziuinn dwlin

o

3

UnRInea
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(Goodnote, Notability, OneNote, Google Keep, Evernote t{udiu) (Aafis 3.24) innudlunmsldssiuiiunans Inensosidonisidiusluaiuifeu
(Kahoot, Mentimeter, Gimkit, Socrative {udu) (Anade 2.74) uarnszauliivesnesulay (Google Jamboard, MS Whiteboard, Collaboard t{ud)
(Fuade 2.21) Tanudlunisldeglusyduios Tunaziiunanrosunisvirenusiuiu (Flipgrid, Padlet, Jamboard, Trello, Lino tdwsi) (Aade 1.08)
l v YR o w g & o a o v a o 3 a ol a ' 5
anudlunsidanulussauiosann audisu sisll madrsafeatuauaunsalunsidweundindunazivueundinduildlunis Seunusyuveaulad
Uszunnumannlesuvnsdeaunazainusiude (social & collaboration platforms) wui1 Anedsmnuausavesnanesusdauuazausuioniogly
szeuf leun wedsdanau (Line, Messenger, WhatsApp, Telegram, Skype, Discord, WeChat tlusiu) (Anwade 4.10) uwaz uwamrlasunisuszgunaiale
(Zoom, Microsoft Teams, Google Meet Lud) (Auade 4.01) druaiosilondvanianadoauamnsaluszauiiunans laun lndafdnea (Goodnote,
Notability, OneNote, Google Keep, Evernote Wuduw) (Aade 3.30) waskasasilanisidiusauluauiseu (Kahoot, Mentimeter, Gimkit, Socrative v
f) (Aade 2.64) Inenszaulvivesneaulal (Google Jamboard, MS Whiteboard, Collaboard tdudiv) (ALads 2.24) uay unanesunisyiarusuiy
(Flipgrid, Padlet, Jamboard, Trello, Lino {uf) (Aade 1.97) fidnaisauauisalusziuiios
o a o e v a o < a o a ' 5 = A o ' B A
nadTafegIiuaudlunisidueundindunasivueundindunldlunisiseuriiuss uuseulal Ussinninsoslliadnnisiondans wuin ynnsesded
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PR ] PR v o &
1.2.4 fudnidemsasuiiensdiunldiauaenndesiuiionilu

Medvuagiuale

397

3.77

383 3.51| 3.77|

o oo = awe o 4 rae ow
125 auﬂmﬁLuawﬂuswmmmmiu‘lwaummmihﬂug UNNWEATUAN 9

uagliSumasaniunaidnug

39

333 3.51| 3.60|

1.3 fumsesnuuuianssunsisous (Learning Activity Design) vianegia

AuAiuasnginssuvesfiseuiiiiensaeulngldfanssumsaisou
Wagnluseden wunsldvalulagansaumefionnzauuaeiivszdnsam
mnsdpfanssumaiseuiluguuulssauna waswuulivszaunm

Tnefaouilunumlunsaiamubadugniuluniseu uadlinaloundu

diemungissuagnaainaue
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Usuifiu

ARAsA AR

nau 2

N 3 [ndu 4 (s

1.3.1 dufnhiduldiSeufhufanssumaioudiegn wu madeuiuuy
saudle maGeugrunsflnufoR maGeuslaslding uazmaiseufuvy

nsdifnu Wudu

3.61

3.00[ 3.46| 3.45

1.3.2 fufniufuldiSeueiBnsaounainvaty uagiiaumngauiu

demAniiGeu

376

3.67

3.17 3.46| 3.52

1.3.5 dufniulasunatoundu (feedback) 99nen97138kumesyuy

ooulavislunaniounazusniianGou

3.62

357

300 3.36| 3.39

1.4 funseenuuumsiauazuszidiung (Assessment and Evaluation)

el prmdadunaznginssuvesfifeuiildensussiunalusedni

1 Al d oy oo A dawya o -
ﬂiauﬂqummsﬂismumammauwa ﬂ'ﬁﬂiﬂLuuLWalM%LﬁﬂulﬂﬂﬂﬁﬁUuE

MNMIATIIABULALUTE wazmsUsuidlunaiielilddoya
Youndudmiuiunuiulgaisisnisaeuuarisniaioud laeduns

Usuidluseminaieu uazUsadundaiou

1.4.2 fufniiinsusadunaluneginiimnuvanvansuaziangay 1wy
nsUszduuau lassu msdssdiunsioungy msdsuidiunues

s oaaw
nouseu 1uau

333 3.46| 3.59

1.4.3 Juldi¥unanmisussiiu nalounduveduuninineasd e

hanldlunstannaues

378

3.61

350 3.36| 3.56|

1.4.5 fuferhnsUsvdiudiednduramaisouiluneiniinasinssudu

fifalau wangau wavaennaasiuiienilusieiv

350 3.54| 3.66|

1.5 gumsuseiugmnin (Quality Assurance) vinefls mnafniiuves
Jivuiiaviioufisuszansnmveamsdanisinueinuszuumalulad
ansauwma diedubuduimsiamsinvrhussuumeliladansaumail

UszivBnm wanfundnuseiuifiSouszussaiamadnsnisiioudnu

wasgitvualuseivld

1.5.4 duilanuitelasemsianmsinuiiiussuumeluladansaunea

283 3.28| 3.23|

1.5.5 fudndnsdansinuiiussuumaluladansaunaiivszdvsnm
uazasaiumaioug navimuinuy uazﬂWﬁﬂ\ﬁWﬁi\JWqUigﬁ:ﬁﬁﬁWW

lusein

3.38

337

317 |3.11 326

uan1sdrsauAaiuvesissuiiinensidenldjuuuunsdanisieus walulad

ansaumAnigenndosiuseivivesiaou lnewunsimudSou 3 47 loun I6

fung (K) da
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auinue (P) uazdAnunudnuazyaaa (A) wuid anudiudsivdensasuniemaluladi
omsiihuliasuiinrumnzauiuneivuarduasulifonaSoufniu (dueds 3.63) was
JUuvumsasuresonsddaasuliindnuiiauiuasdlaunseulunein (@iede 3.55) @
Anadsanudniiuluszduan daumsldfunisiausuinuniuasaadnuussuiisssasdly
wirEhunMsaouretsy fanadseuniivlussiutiunats (Aiade 3.49)
wanﬁﬁﬁnmwuﬁmﬁu‘uaa@ﬁauﬁiﬁammmmxam‘uauﬁamwﬁauﬁ Haouthunldly
msdanaseud weniomiianuaonndos duasudsyaninmnisseudtumaluladasaumail
Fonld uaznoulandwadnsnisieuivessiedn nuh 3 seduiidnedsmmanituagluseiu
wn Tnsaudnduieaiudenmsaeuiiowsiiurldimuaenadesiuionluneinuasiuads

frmnudaiiuade 3.77 msdademiluseinilnnudenandesivyausrarnisiteus deanu

Y
P Yo

Anuiuiade 3.62 ueniiiomluneinduasulitindnyiianadeu Sfnvedusg 4 wagldduns
fwudunnanuuy fenauAaiiuads 3.60 nud iy
nadmannuAniutasginssvesFeuiidnonsaoulngldfanssumsFeusidegnly
s1w3 Wunsldmaluladasaumaiimnzauuazivseansam ﬁgﬂmiﬁﬂﬁaﬂiiumﬂ?wﬂu
sUsUUUsEaunaT uwazuuuldussanuoa ImuQﬁauﬁuV\Um‘lumm%ammimﬁuaﬂﬁulumsﬁuu
waslinatounduiilemudiFousgrsminane wuin msldFeudaeisnsaounainuans uass
pmmnzauiuiieninideuiidiademuindiilussdun (fade 3.52) dunsldiFeusing

fanssunsiieuiidern Wy nsBsuiuuuiiude Madeudinnsinujin nsGeuilaglding uas
msseuiuvunsdline Wudu (Aiedy 3.45) uasnsliSunateundu (feedback) 91nenansdniu
' = a . a & a a a o

meszuvesulaidlunaniouwarueniianSeu (Auade 3.39) danafsanuAniuluseiuii
na

nadmvmuAniuiazngAnssuvesiseuiiiinenisusuiiunaluseiniinseunguianis
Yszuiadnduna n1susyiliudieligiSeuinnisifeudannisnsindeunarUsadunuies uagns
dszlunaiiolilddayatoundudmsuiunusulsmaisnsasuuazisninsons Taoduns

A, ' = A o o ' g o o = 4 o

Yssuszninedou uagdsudiundaiew wud yausaiudanadennuaiuluszivinn Tneau
Aniuigaiunisussiliudiedadunanisseuluseiviinasinsyssduii ey wanzau way
aanndesiuiioniluseivnilaede 3.66 daunrudafiufsfuisnsussfiunalusiedviinng
yanvABlazvINzal Wy Mivspiivguanu lassnu msvssdunsiinungy nsssduauies
Aewseu udu uazlesunanisuszdiu nadeundunsomuuziinnnenansd wWetunldlunis
o & o a &
finnues dAnedunufniu 3.56

uan1sdTIANAniuesiSsuilaviouivussansamveinisdanisfinviiussuy

) A @ oA W o = ' = = a. a

winlwlagansaune weidududuinnmsdanisfneviiiussuunaluladansaumaiiuszsdnsam way

WundnusziuidiSeuszussaiimadnsnisiseudnunasguimmualuseduld wud faaes
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UszifudianadvanuAaiulussiuliunans Tasanudadiuisafunisianis@nuiriussuy
walulaBasaumaiiuszaviamuasdiaiunsitous msianrinee wasaudnuusuiisUssasdil
fvunlusiedn feedoanudaiu 3.26 @unnuiimelasenisinnisdnwiiussuumealulad

ansaund Anadunnufniu 3.23
meuil 3 AnuAndiuieafumsiditaimsisou

319 81 anuAndiuvrenindnwuieatumsidnianisideus

183 AnadusEiungRnTs/

AvuAaiy

nau [nau [nau |ngu [sau

1 2 |3 |4

3.1 fudiGou wneds woAnssuvesfSeuiivansinslifuussaumsalluniaeu
vad o o . .
uwazmadfsdonmaSoumsaeuathaviniien uasanmdsuludunslinuesnis

fHgunsalmelulagluniseu

3.1.2 duanunsaFeuiihussuesulald 4.03(3.673.00| 3.36[3.52]
3.1.3 fuamnsaGeufiudensiBeumsaeuiuszuvesulat 3.99|3.53| 3.00{ 3.41[3.48
3.1.4 duilgunsaimaluladiindoudmsumaGou 3.92|3.48( 3.00| 3.23[3.41

3.2 fufaou wuneils ArwAndiuvesdSeuiilideongfnssuvesaeuiiuansisnis

sonuuuinmsBeusliGeudridfedainion fsuwlumsaeuiivanuany

demumnyauiugisou wesdenldmeluladiduasulifisoudiinaieuldie

3.2.1 fufnternsdesnuuuidnisdansiseuiiduasulmindnwannsaditionts | 3.74] 3.60{ 3.17| 3.46 3.49

Gowjldedharinieniu

3.2.3 fudntomsdindomnsGeuiimnzanfuindnuuarnein 3.81|3.69|3.17| 3.51[3.55

3.2.5 fudnhemssidenwaluladitelindnviddunGeuldegnsie 3.97(3.71|3.17| 3.51[3.59

- - P PR PP
3.3 fhumsaiuayuananiumsiinu wnefls woRnssuvesiSeuiiasiouting
suflunuvesdandnuilunsimuailovsuaiduunilunisSounisaeulay

ldweluladansaumaiidanuuaniiussuu fimsaluayudugunsaieniawasuay
gl .

gonduielifisouaansadndatemmaiouild waslimsdnnsanmaznin

lunslissuudaaiuniaSeuiinussuesuladliundisounasdaou

3.3.1 fuldsumsatuayumnansunsinunlunslénumaluladansaunadi 3.09| 3.26| 2.83| 3.23[3.2

a1y dugunsalmaiieu weundaduildluniaseu

33.4 fuldsunsadvayuananiumsnuliansadnissuumatoudiin. | 3.61]3.44]3.00( 3.413.37)

isetowmalulagidiogieaznin
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TR
T8I ANAAYILAUNGANTIL/

AwARIY

nau |ndu [naw [ngu [sau

1 2 3 a4

3.3.5 aondnuiiulovisuagszuumaGoudinumaluladansaumaogsinuas | 3.59(3.48| 3.17| 3.54[3.45
Wusvuy

sadmainfunginssuvesiSouiluandiansldtussaunsallumsGeunagnisidais
domsiFsunisaeusgnainiion uasarumderlusumslivuuasnisiigunsalmaluladlunisidey
wudh mmansadeudinussuveeuladldfisedungfnssunadegean Tofideds 3,52 sesman
Wummannsadoudinudenisdsunsaeuiuszuuseulad fissdudieds 3.48 uasnsiigunsal
welulaBindoudmiumsFou dsvdudnads 341 mudid

mwAniuresFeuiliidenginssuvesaeuiiuaniiinseenuuudnnis Souslidiseu

infisldegnavindiey figuuuulumsaeuiivannvate omunzautudiseu uazdenldmalulad

AdaasalifiFoudndamsFouldine wuir mAadiudsivenasdidenmaluladiivieli
dnAnvdrfunFeulsognuite daedsanudaiugen Taefireds 3.59 sesamduaiu
ﬁmLﬁwﬁmﬁummiﬁmﬁammn%uiﬁmmxauﬁuﬂnﬁnmu,azswsﬁ'm fiduady 3.5 uazmnu
AnuiniuennsdesnuuuismsiamsGeuiiidaaiuliindnumannsadifinsideus Isedis
windleufy dadoanuai 3.9 audiu
wainssuasiFeuiiasiauisnisdiuaumasaaudnuilunsimuaulousuas i
fuuzthlumsdeumsaoulaglimaluladansaumeaiidnouiasduszuy dnsatayusugunsel
grsausuazmenlisidaeliissuansaddadomnissousle vasiinssrunsauazeanly
msldssuvdaatunisiFoudsinuszuvesuladlsiunf3ouasdaou wuin muAniudsaiy
anudnuiiulovisuazszuunsFoufinumealuladasaumasgsdnauianiussuy Tnsfiduads
3.45 sesawndummAndiuietunsidsumsatvayuanantiunsinuliaunsadifessuy
nsFeufinueietiomaluladldednazain danadsaunuiu 337 uasnmsauayuain
anrdumsnulumsldeumelulaasaumaiivnnzan wu fMugunsainateu uoundiaduild

TunsiSeu fanadeanudnuiu 3.20 Ay
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fUN 4 m’mﬁﬁmummnumiudwiw‘lumﬂsﬂug (Learning Engagement)
e 82 muAndiuiigatumsiidausaslunsiieus (Learning Engagement)
98015 Auadesedunginssiy

Anugdn

nas gy [nau |ndy (s
1 2 3 4

4.1 msfidusuvmnanginsss vaneds nainssuvesdiFeuiiuanddsna

nssfietodu usegile wavmmiulunisGeunagshianssuillfsuneunne

4.1.1 fufianunssitetedulunisBeunaznmsiiinssshussuunalulad 3.2/ 3.48| 3.17| 3.363.3¢
ansaune
4.1.5 funumuenufuavAuairdeyaiufuanuvaamaiioudin 4 dw 3.46| 3.81| 3.17| 3.23[3.32]

wialulaBasaumaegiaue

4.16 a"u'nauua5iﬁﬂﬁun7iuammwuﬁmLﬁuﬁ'ummiéuamﬁau 9 M3dan1sEeu 3.2| 3.35| 3.17 3.23[3.24)

msaouuuvesulaveteasd

4.2 nafidusmensunl vaneils Arwidnvesfisouiidentsiioumsaouuay

msvifanssusne 9 Regieuliiufismnudesnsuiennunseiesodulumsidey

4.2.1 fudnaunuazdanugulumaSewiusyvumaluladansaumea 32| 3.36| 3.00| 3.26[3.21
4.2.2 Suihdlanduannsodeusasifansssussuumaluladansaumaldd 3.39] 3.40| 3.17| 3.38[3.34|
4.2.3 fuinhmaiieuruszuu Bansaumadieliduinnadeulan 3.18| 3.32| 2.83| 3.26[3.15

4.3 msfidusumelygn wneils wodinssuvesfiiuinansisauaunsalums
Anuidgm waznwdguihdulywiluden dennsadluganudladem

unieu Aeliiiiavinue wazviianssuvdenuildsuneuninedisa

4.3.1 dedulidladiomunieu Sulnavamamivensdviedioulutudeoy | 3,53 3.56| 3.50| 3.44[3.51
siuszuumaluladansauma

4.3.2 daindymlumsyinfanssurussuumeluladansaume fuaansa 3.63| 3.59| 3.00| 3.21[3.36|
uiiteymled

4.3.4 dofimsthumaeiunnmsBeuinuszuumalulaiansauma duaunsaws | 366 3.613.00| 3.183.3

nawazhmsthudsddviunm

msfinvmginssuverieuiivansisrunsgfoseiu usgdls wazanuvumlunisiieu
wazhianssufildsutoumne wud AnadevesarunseiieseiulumsSousaznisiianssuniu

szvumaluladansauvaiidnaiogugade 3.36 sesawnfe anunssfieiosulumaGeuuaznisvh
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Ranssuruszuumeluladansauma feniade 3.32 uazAIveULarSAnilun1TuansAL AR
fuensduaziiou q Mmsdanmadsunsaouwuuesulavuesenass aads 3.24 muddu

wanﬁﬁnmtﬁmﬁummiﬁn'ﬂmr{ﬁwﬁﬁdamiﬁﬂum‘;aauuazmw"wﬁanﬁum‘m i
agvioulifiufiamudosmsvionunssiedeiulumsiFou wuh Anedsvesmusiuladnindnw
annsniSeuuazyhianssuiusyvumalulafasaunaldd frgeaade 3.34 sesaundie anuidn
aunuazimmgalunsGeuhussuumeluladansauna Tnsfiduade 3.21 waseuidnaunuazi
pmgrlumsiFeurussuumaluladansauwe favade 3.15 mudiy

wqﬁnﬁu‘umsjﬁwﬁuamﬁﬂmma‘mwm‘lumiﬁmﬁ{]mﬂm uazmMswdnhiutgmiluds
wan fasseilugenadluifomunsou deliiminue uasidanssvienuilldsuseumne
duga wui erahidlademundeu dnAnvininerawmaivernsdviaeulutudeuni
ssuumalulaBasaumna fradenginssugean 7 3.51 sesawndiofadamilunisiifanssusiiu
svuumeluladansauwa dndnwannsauiamls wasdeimsthuvanstuanmsGouruszuy
welulafansauma TnAnwannsontanaiuasinistiudddiuna Seanedsanufndusiiui
3.36

& A Ao Vo _a oy .
ABUN 5 AMUAALAULNYINUHNAANINITLIBU] (Learning Outcome)

319 83 AnuAniuvenindnwuieatuadngnisiieuj (Leaming Outcome)

T8N13 ARALANARLTL/

WAnTIH

nay [ndy [ndu ndu s
1|2 3 |4

5.1 suAug (Knowledge) vanefia ngfnssuvesdiouiivanseanisnnudoimgy
Wiy ieanudifeaiudeianis winms nqufuazuuiufoivng q Aneates

funeiyrmiendngasiisouriussuumaluladansauma

5.1.1 Tunsdsurussuumeluladamsauma duiiaudnlsludoninilgey 3.47|3.34| 3.00| 3.31[3.2
5.1.2 duspafiumnuduiusveiniliGouihussuumalulaBaumaiuinsui 338 3.31| .00 3.31[3.25
et

513 laiiteuiifoasdaiiomlunsdeuiussuumaluleasaune dumansn | 3.45]3.27] 3.17| 3.28[3.29

efueliftouileld

5.2 dusinwe (Skills) vneils woRnssuvesffiSeuiavvioufamsuiifam ieldsu

weunmine lngannsadenldisnsianisuazuitamnisihaumerinuedu

107

TIN5 ARALANARLIL/

WAnTIH

nau |ndu [nau |ngu [1au

1 2 |3 |4

nszvrumsAnegradustuy nsAnegneifiansun i nsAnaiieassh uaviiinee

msujiRiidianuadeuaduaraudglunsuiinunseunandusaysyiu

5.2.1 Suldunsimuinuzdunisinegradussuuanmsieudussuumeluladl| 3.45] 3.34( 3.7 33.24)

ansaua

5.2.2 uldFumsimuinuedunisAndiuaiassdanmsdeurussuy 3.43(331|3.17| 3[3.2
wialulaBensauna

5.2.3 SuldsumsiWanniinuesunsfnegnaiinsagiannmsiseuiusyuy 3.44|3.27|3.17|  3[3.22
wialulaBansauna

5.2.4 fuldsumsiinduiinueiazasdanuiing 4 denstinufofriussuumelulad | 3.37| 334317 3[3.22]
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woinssuvesiSpuiiinannssurunseuinsldmmuiinuemeiuesualuay

#pu Usgnauluieauannsalunisieans msfiufduiusivgou auiuliaveu

wazanududasglumsauiiunsein q ldfenues

5.3.1 dufianuiviinveurenisouiuszuumaluladansaumne 3.77| 3.66| 3.50| 3.46[3.6

5.3.2 fuannsathanudilldannisdoushussuumalulagasaumaluvssgndld | 3.72] 3.52| 2.83] 3.31[3.35

5.3.3 lumsisuihussuumeluladasauna Suansodomsivonsduasifiou | 3.653.48|3.50 3.313.49)
ldogaiiuszansnm

winssuveiSeuiiuanseanisauierngamediu visnnufiisatudeiianis
wdnns noufuazuuaUfadag q fierdetueiviviondngasiiFeuinussuumalulad
asaume wud eiteuiiteasduifomluniafeuiuszuumaluladasauna dndnwanse
asueliiiouilald fdnadonginssugegafio 3.29 sesaunde lunisiFewiuszuumalulad
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pwduiusvesiniiFeuiussuumaluladaunatuinduiiiedes deedenginss 3.28
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winssuvesfFouitasiousnisufifenu weldfuueumne Tnsamnsadonl3snis
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m3fnaiiassd uazdvinuznisufindanuadesadiasaudnglumsuiifaunseunand

uiazsziu nudn TnAnwldsunisiaunineediunisanegradusyuuainnisiseunussuy
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walulaBansaumna fiddonginssngigaio 3.24 sesaanidunsithnwildsunsiamuiineg
frunsAiiauadsassfanmadouhussuumelulafasaume Senadowgins 3.23 dumsii
IFsumsiainegiunsinegsiinsunnannsSeuihussuumeluladansauna uaznnsii
I§sunsiinduiinuzuazesdaudiing q Fremsfinufuiriussuumalulafansaume fiduady
nRnssuwiniufe 3.22
wginssuvasSeuiinainnssurumseuimsldeuiinvemedinuosuaiuasdsnu

Usznauluomuannsalunisieans msiiufduiusiugau anusufiavey uasenududasslu
mssdunsing q idenues nud1 wofinssuiitnAnwanusuiisseudenisiseuruszuy
walulaarsauwne fiaedenginssugeaado 3.60 sosaunde lumsiFouinssuuimelulad
ansaune dnfnwannsadeansiuannsduasiioulfetisiusyavsnm denafenginssy 3.9
wazmsfiinAnwannsaiimmiildnnniseuiiussuumaluladmsaunaluvssgndld &

Anadewgingan 3.35 nuddu
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wnil 5 wwamemsdanisinendiemalulagasaumanaznisioanslussezudsnnuuniivai

Yamingnduiaietneiievauigaunuinians fusanideanianauuu

mstaueiLImInsiansinedemeluladmsaumauarnisdeaslusrogvdannuundlu
YpamInndueietieiierinungauinumaans usenidsanionsuuy
2.1 paNUU (319) wvemsdansAnwisewmaluladasaumnaaznsdeaslussosuds
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1) szorudannuunilal (Next Normal) fiussifuieaitu (1) msisumsasuuuy
wasnauiuTUsunsusng 4 unsfdausuiuanialiy () mssavihdenadsuilinndsdy
(3) msusudves] aouuaziTvuluduinuensldmalulagdmiuninioug lazdnig
Wasuwadluaniiy (@) InithideddvesufuinsindnviuisduveuFeunvuosulay fo
Buuaauaznunudaeinle winniwideuiiveseu uay (5) msfinrosu uagn1Inulzyany
Wldietu Wasudaslaghifosfumennuiu annsadsdoyaldsinga

2) nmsdanisiseunisaeuesuladluszezudsauunflug (Next Normal) 9¢dl
AnumruarJULUUHANNATY Immﬁmmﬁwﬁawﬁﬁu’a Online uay On-Site lunanfeiu o
mmsemnvesiteu finmswaunauiomunsdiussulay Aenssueouled Aanswiluessou
Fonhalauniunnniudidumsussens

3) an1funisfinwinisusuialaeiinseusuuavaiuauugunsal ICT Tunisiseuns
aou n1swiouenundoudndnuiluel flumdudiunisdanisSeunisaouseulad Wutndnw
msiainusyamnsfiieatesiumadsunisaeuliaunsaldnugunsaiivuaiolfed
fszavsam iesessunmstanisiFeunisasuseulailuszerudsanuunilyel (Next Normal)
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Advances in Network

Technology to Access
Virtual Classroom Systems
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Learning Trends

New Normal
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4 Waves of Telecom Evolution
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Learning how to learn
Competencies, Knowledge, Skills,
Mindset, Attitude

aussau:Aodu (upskill /7 reskill)
Digital/Technology Skills, New Skills
Creativity and Self-directed Skills

DVAUS:NDUUDVNISISYUNISADU
Learners: Remote, Virtual

Digital Content: microlearning
Learning environment
Online/Virtual/Blended Classroom
Digital Library

LeernDi

=TAIS ncademy

Digital Learning Transformation
Continuous / Life-long Learning
Learner-centered Experiences
Nano learning short-form VDO
New way of learning

Chat BOT, Al, 3D, loT, Simulation
Mixed Reality, AR/VR, METAVERSE

Digital Learning Platform
Competencies Assessment
Mobile Learning, LFX

MOOC, SPOC

Micro Credential/Badge
Hybrid Learning Model
Modular microservices design

New Normal
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THE NEW DIGITAL ECOSYSTEMS

loT 4% Edge 4

Cloud desktop

Cloud storage Thin client

, STB

[l
|#=| Phone
Cloud recognition e ‘

!+ Guiding
Al

helmet

Cloud gaming

Gloud VR

Robot
Cloud AR

—

Low cost, easy to deploy, easy to

manage, mobility

To sustain in business these days,
you need ...

DIGITALIZATION

.

Al

Cloud

Connectivity <

Big data
GPU rendering
Drone management
Cloud computing Guide cloud
Language processing Safe city

Machine vision Medical cloud

Not only serve Cloud Gaming, cloud PCs, Cloud Gaming

but also services car, health, drone, etc




THE COGNITIVE TELCO %>

Cognitive Telco
Digital Services

will emerge from today’s provider along Enabler (DSE) « Both DSP and DSE compatibilities

two primary axes : 8
p ry « Platform-based business Al Diotgtiolt
; model * Agile
. ; _ — - GSP capabilities open to « Digitally reinvented,
Digital Services Provider ( DSP ) . SUOSYSIRI patners 1ranzfor:13d

« Platform curators and
Digital Services Enabler

participant roles
Digital Services
This journey will take time and NOT happen overnight

Provider (DSP)

= Highly automated, rich
customer experience

= Digital channels with
customer-controlled
interaction / self-service

imications, [BMInaUIES

4 Waves of Telecom Evolution

Digital Service

Messaging DIGITALIZATION

Over-the-top players




ACROSS BUSINESS AREAS, THE LARGEST LEAP IN DIGITIZATION IS THE
SHARE OF OFFERINGS THAT ARE DIGITAL NATURE

Average share of products and/or services that are partially or fully digitized, %

Global Asia-Pacific Europe North America I »
Digital or digitally

Adoption acceleration Adoption acceleration Adoption acceleration Adoption acceleration enabled products
7 year 10+ year 7 year 6 year
accelerated by

1 z s I 7 Years

05/2018
05/2018

pPrecrisis [l cOVID-19 crisis Years ahead of the average rate of adoption from 2017 to 2019.

MASSIVE DIGITALIZATION ADOPTION

Work After The Pandamic Digital Money & Payment

82% 47%

of company leaders intend to Intend to allow employees to
Permit remote work at least Work remotely full time.

some of time.
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Digital Service

DIGITALIZATION

4 Waves of Telecom Evolution




WELCOME TO THE WORLD OF WEB3

Interface
Focus

Data
Communication
Information
Personal
Content
Interaction
Search
Metrics
Advertising

Technologies

Web 1.0
CONSUME

Browser
Organization
Servers
Broadcast
Static / Read-only
Home Pages
Ownership
Web Forms
Directories
Page Views
Banners

HTML/ FTP

Web 2.0
CREATE

Mobile

Web 3.0
OWN

AR/VR/loT

Community

Individual

Cloud
Interactive
Dynamic .
Blogs / Wikis
Sharing
Web Applications
Keywords / Tags
Cost Per Click
Interactive

Flash / Java / XML

Blockchain
Engaged/Invested
Portable & Personal
Lifestreams
Curation
Smart Applications
Context/Relevance
User Engagement
Behavioral

RDF / RDFS / OWL

WEB 3.0 FABRIC ON TOP OF

TELECOMMUNICATION
NETWORKS

.

Democratized

Telecom Nodes
Big Data&Al

Edge Computing Blockchain
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=~ PLATFORM CAPABILITIES

“LearnDi Digital Learning Platform”
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LEARNING REPORT  /
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DIGITAL BADGES

\  ONLINE COURSES
{ LeernDr}

MANAGEMENT

LEARNING
& CERTIFICATE COMMUNICATION
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"LearnDi Digital Learning Platform”
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p— Supoet
~ AIS Academy Home LearnDi- ReadDi- Badge AIS ACADEMY for THAIs - HK;NE,,,

o9
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Networking
& Partnering

s - 51.3
wan1sJIAS1:A © o

Complex i
Problem Solving Creativity

53.7 98.1
o

wamsahsavaussnuzdnsunisrinau foeipdaaliosAn1aIndnen

duAuAzuudussnuTlumsiwIuvadAru Ao
Digital Literacy

- -
DU Leadership .
Creativity @&
Networking & Partnering = _\_Lr‘hm » L|:1| o ; al
Complex Problem Solving 631 E[{ 0\.
Agility }
Lifelong Leamning

" AruawisneuwadinstrlumaFuwSouiunmsiu-tndngnsein AlS Lifelong Agility
Learning

Academy Tdgugwi 52.6 53.5

— duuanisiins:i

Share this assessment to Share

your friends

@,\ FEATURE DETAIL

"LearnDi Digital Learning Platform”

DIGITAL CREDENTIALS (BADGES & E-CERTIFICATE)
47 Gertify your skills with LearnDi e-Certificate Earn & Share:
Get your Digital Badges with

and earn “Digital Badge”, the new digital learning tool A B |1 owgysivegenni Monging

Pathway and share on your

to amplify your learning journey on social profile.
5G For Everyone social profile.

Academy

Prrson Frenited

49 /co i &
You've earned a badge from AlS Academy

Category

CERTIFICATE OF COMPLETION
5G For Everyone

OVERVIEW

Learner get their e-Certificate }
After finish their course.




Dr.Supoet Srinutapong

Head of Technical Knowledge Managment | AIS
Bangkok

hatpsiwww linkedincom/in/supoet!

¥ | 2 Send 3 Message

Allen White

New Braunfels, Texas
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Dr.Supoet Srinutapong

Head of Technical Knowledge Managment | AIS
Banghok
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Microsoft Education
~ Reimagined with
o0 Vl\he averse

1

i ¢

Sirinuch (Bie) Sararuch .
Education Transformation Lead
Microsoft Thailand ~ «-— -

e Education Transformation Leader -
Microsoft Thailand

¢ 25 Years of Experience in Information
Technology from Oracle, IBM, Microsoft




& Microsoft

Education
Reimagined

New Pedagogies for

.I Microso{t Global Education {_Od|l'[l-ol':l A Deep Learning'

AGLOBAL PARTNERSHIP

A unified experience for Education Reimagined

+ Anywhere access on desktop, mobile, or web » Student insights in intuitive data

Easy file access for rubrics, assignments, and
other course materials

Dedicated class channels generated according

to student rosters
Large virtual events for up to 20,000 users

Integrated calendars for simplified class
and meeting scheduling

External access for users from outside
your institution

Virtual class sessions with recording,
digital whiteboard, hand-raising, and
innovative class views

Breakout rooms during meetings

Real-time collaboration on documents
and files in a central place

1:1 and group chat with integrated apps,
polls, gifs, emojis, and more

Hands-on virtual labs hosted in the cloud

Mixed reality technology to bring
learning to life in innovative ways

dashboards

Integrated grades and tracking for
student engagement, attendance, and
other important metrics

Tailored, automated career guidance
to help students build skills and network

Custom apps, flows, and bots to
streamline teaching and respond to
students’ needs

Live captions and translation for
meetings and chats

Automatic accessibility checking for
presentations and documents

Social-emotional gauge to assess how
students are doing

Comprehensive, built-in accessibility
features to help include students of all
abilities




Metaverse
solutions

Immersion

Collaboration

Business process

Logic

Cognitive

Intelligence

Data

Location

Modeling

Connectivity

Physical world

Microsoft Mesh & HoloLens

Collaborate without boundaries

- Feel presence
- Experience together
+  Connect from anywhere

= Microsoft HoloLens gf:) Microsoft Mesh
. . [ 1 1]
TJ Microsoft Teams (@) Mesh for Teams

#1 Dynamics 365

» Power Platform

@ Dynamics 365

¥ Connected Spaces @ AR T

5 Azure Al @. Autonomous Systems
.| Azure Synapse Analytics
@ Azure \VETo
:8 Azure Digital Twins

“»Azure loT

Devices/equipment 3

Sensors




IMMERSIVE LEARNING EXPERIENCES

HoloAnatomy in the Time'of COVIB-19_
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Experience toget

Mixed reality brings learning to life
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How Metaverse improves learning outcomes

Elicits empathy for learners 1AL lauaz M IR FIUTIY
sivtzaunaal "aglusasriuasauan” duinalulad Immersive

Achieves experiential learning %ini3uua3NI0YTUNNT
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Dramatically increases ability to assess students
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Enables efficient assimilation and retention
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Significantly increases the rate of transfer anusa130ln
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Building an MR solution

Accessible @ 5 Skilling
through the A @ ] 6
platforms you Microsoft
know Microsoft Azure Microsoft Mesh Microsoft Teams Learn
Trusted | '
security and .ﬂ GitHub
management

Microsoft Endpoint Manager

Azure Active Directory

Best-in-class
devices

=

HoloLens 2

Virtual Reality

PCs and Mobile

Microsoft Viva
(for educators)

Rich first- and
third-party
applications

Guides + Remote Assist

’ Microsoft
Partner

Dynamics 365

ISVs and third-party apps

G

Career Coach
(for students)

Empower transformative learning capabilities

Interactive design

Improve user experience with interaction
models, hand and motion controllers,
voice input, and eye tracking data

HoloTour

Immerse students in history with a
combination of 360-degree video,
spatial sound, and holographic scenery

Social learning

Break through emotional barriers so
students can experience life from new
perspectives

VR Frog Dissection

Enjoy a harm-free lesson that engages
students without the risks and costs
associated with dissections

W =

o

Give educators and students easy-to-
use tools to create 3D illustrations

Galaxy Explorer

Navigate your science classroom
around the solar system and explore
new worlds




=) MR solutions for higher education

HOLOANATOMY ® Software Suite VimedixAR SurgicalAR

A new virtual “Living Anatomy” Accelerated learning platform Building a new breed of ultra-
curriculum without R for wide variety of oy precise surgeons and better
physical cadavers COMMONS ultrasound trainings CAE surgical outcomes MEDIVIS

Tentacle Dynamics HoloPatient Simulated Trainings

Affordable, low-risk MR Engaging medical students Create and distribute
teaching platform for ) to improve learning XR knowledge in mixed
higher education Chuliao outcomes glg reality at scale

The EdTech MOOC

Building a global EdTech reference course

Q SUPERCHARGER
\_ Ventures

Private & Confidential




About Us

SuperCharger Ventures is the world’s leading accelerator and ecosystem for edtech startups.
With offices in London and Singapore, we benefit from an unparalleled network and position in the edtech market.

e 7,000+ edtech solutions in our network

e 1,000+ startups applied to our accelerator in the past 1y

e 100+ Ecosystem Partners

e Created the world’s 1st Edtech MOOC on coursera

e Launched the 1st crowdsourced Edtech Book on @amazon
e Board Member of European EdTech Alliance

e Board Member of World Education EdTech Impact Group

Inside SuperCharger Ventures'
debut virtual edtech accelerator

Natasha Mascarenhas @nmasc_ / 6:20 PMGMT » January 11,2021 E] Commenl

- VR I

CREATION OF AN EDTECH MOOC: EDHEC AND SUPERCHARGER
ARE SHAPING THE FUTURE OF LEARNING

A
ASU evep  AwsEdstart
GSVSUMMIT  Judses

The Goal

MOOC
on EdTech

Learners
within 5 years

Global Experts

involved




Thank you

Introduction to
EdTech MOOC
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The Opportunity

% [

(DY s ‘
EdTech is one of the fastest As billions of students and teachers The online course will realistically
growing sectors. The MOOC will become familiar with digital learning, have learners from 100+ countries
promote our leadership in the the industry demands guidance and all around the world
space and act as catalyst for on how EdTech can be used the
partnership opportunities, internal improve education globally. The
innovation and media attention. course will create the foundational

knowledge to meet this need.




Reference Case

May 2018 Building upon the global success of the course, The University

of Hong Kong was able to position itself as a centre for

We worked with The University of Hong Kong (HKU) to launch excellence in Fintech and achieve impressive milestones

Asia's 1st FinTech MOOC that soon became the largest and most including but not limited to:

successful fintech course in the world with 100,000+ learners.

HKU and Standard Chartered Bank jointly established
the HKU-SCF FinTech Academy with support of HKD
60 million from Standard Chartered

The Qatar National Research Fund has awarded a team

"ASia’S - FinTeCh MOOC of international researchers from HKU, Qatar

(RIS Yo ongihong University, Curtin and New South Wales with over QR 2

Learn FinTechin 6 hours million to help develop Qatar's FinTech capacity
from leading academics & global industry leaders
HKU launched interdisciplinary Master and Bachelor in

Financial Technology

The Course

SUPERCHARGER

‘ , VENTURES
Private & Confidential




The Course

Objective

The EdTech MOOC is designed to explore EdTech fundamentals and build the foundational knowledge for
educators, institutions, entrepreneurs and governments to appreciate the impact and potential of new

tools, technologies, business models and learning methods in education.

Audience

e School's teachers and principals

e  University professors and deans/senior leaders

e |earning & development professionals

e Employees/leaders in government entities such as Department of Education and related
e Entrepreneurs and educators who want to launch their edtech startup

e |nvestors who wish to understand innovation in education

In Partnership with

EDHE

.BUSINESS SCHOOL

1st EdTech MOOC to be delivered on

coursera




Senior Experts

Deborah Quazzo Mayank Kumar

Managing Partner at GSV Ventures Co-Founder and MD of upGrad

Venture pGrad

2. 1,105 Learners
1 Course

2 1,105 Learners
1 Course

Maria Spies Pedro Vasconcellos

Co-CEO and Co-Founder of HolonIQ Q Vice President, Ventures & Strategic Investments at Pearson
1. 1,105 Learners 4 2. 1,105 Learners
¥ 1Course 1 Course

Nick Barniville
Director of EdTech Lab at ESMT Berlin

Attila Gadzag
President at Albert Whitman Media

hitry

2 1,105 Learners
1 Course

1. 1,105 Learners
1 Course

Beth Porter
President/COO & Co-Founder, Esme Learning

Neil Allison

Vice President, Strategy and Transformation at The Adecco
Group

{
:
) é/
‘ 2 1,105 Learners

b |
1. 1,105 Learners "y 1 Course

1 Course 10

The Course

’l Foundations of EdTech

@ 8 videos (Total 98 min), 2 readings, 1 quiz SeelLess

(») 8videos

Welcome to Introduction to EdTech MOOC 2m

What is EdTech? 5m

The drivers behind EdTech 5m

Interview with expert: Maria Spies, HolonlQ, Co-CEO and Co-Founder 18m

The ABCDE of EdTech 7m

Interview with expert: Pedro Vasconcellos, Pearson, Vice President Ventures & Strategic Investments 27m
Investment Trends in EdTech 8m

Interview with expert: Deborah Quazzo, GSV Ventures, Managing Partner 22m 11




The Course

2 Digital and Alternative Education

(Total 92 min), 2 readings, 1 quiz SeeLess

») 7videos

What is digital and alternative education? 5m

Early childhood and K-12 6m

Interview with expert: Attila Gazdag, Albert Whitman Media, President 13m
The rise of challenger universities 7m

Interview with expert: Mayank Kumar, upGrad, Co-Founder and MD 20m
Interview with expert: Will Fan, NewCampus, CEO and Head of School 16m

Interview with expert: Neil Allison, The Adecco Group, Vice President Strategy and Transformation 21m 12

The Course

3 EdTech for Institutions

. 12vigeosQ

See Less

al 86 min), 20

(») 19videos

How Education Institutions are evolving in the post-covid era 5m
How is the traditional classroom changing? 7m

What improvements does technology bring to the classroom? 4m
Introduction from David Wood - IVEY BUSINESS SCHOOL 1m
Welcome 2m

Designing for Online Learning 3m

Teaching and Learning Online 3m

Value of Online Learning for Educators 3m 13




The Course

4 Al in Education
7 videos (Total 85 min), 3 r

dings, 1 quiz Seeless

> 7 videos

What is AlI? 6m

How to apply Al in education 5m

Interview with expert: Beth Porter, Riff Analytics, Co-Founder 17m

Ethics of Al 5m

Interview with expert: Douglas Arner, University of Hong Kong (HKU), , Kerry Holdings Professor in Law 22m

AR/VR in Education 5m

Interview with expert: Kai Liang, MEL Science, Director of Business Development 21m

14

Contact Us:

Alessandro Di Lullo

L @superchargerve

Private & Confidential

Follow SuperCharger:

suercharerve es.com

~ Featured in
Eﬂl TechCrunch!

SUPERCHARGER
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Distributed Cloud Architecture on Digital Repository
for Digital Transformation
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Abstract:

The purpose of this study is to study distributed cloud architecture on digital repository for digital transformation resulting from
technological progress, given that efforts should be made to improve the efficiency of the modem education system in terms of the process
of teaching and learning and provide accessibility services. Cloud computing services fransform the current education system info a more
advanced one. There are many tools and services available to make teaching and learning more interesfing. In the education system,
dota flow and basic operations are almost the same. These systems need to be improved fo achieve progress and flexibility in what they do.
Building the right distributed cloud architecture on digital repository for digital transformation provides all the benefits of the cloud to the user.
At the same time, educational institutions also want more secure and defailed information. Therefore, there is a need for securing
an on-premises data center along with the cloud infrastructure. This paper proposes distributed cloud architecture on digital repository

for digital transformation a flexible and secure fo meet the growing demand for education.
Keywords: distributed cloud, cloud services, digital repository, digital fransformation

1. Introduction

Current technology has changed people's way of life by using new information and technology to compete for knowledge.
With the passage of time during the information age, there has been a rapid change in that modem leaming management has increasingly
seen the impact of knowledge. Therefore, leamers need to seek how to access such knowledge and skills in accordance with such changes.
ICT literacy cooperation organization networks develop the ability to use digital technology. Communication and networking tools that
are available include access management, integration, evaluation, and data generation. These allow users to be able to work
in a knowledge society. The level of ICT literacy are users being able to Define, Access, Manage, Infegrate, Evaluate, and Communicate
(Unesco, 2008).

Data warehouse system development involves improving a compilation of databases from many sources and periods of fime
in terms of developing information to make it complete in all forms and recorded as a system. This would consist of a database that is easy
to both access and use. Information is stored in a system that ensures efficient use have a management system Data warehousing
in the field of data collection, screening, development and ufilization. This involves having a management system incorporating data
warehousing fo allow data collection, screening, development and utilization. Digital data collection has the advantage of being able
to access such data quickly and efficiently, which helps to promote the leaming process (Digitized Thailand, 2015).
The technology that has evolved to date is in the form of cloud computing technology. This has the unique feature that it is highly flexible
in ferms of increasing and decreasing the amount of system resources according to actual needs, while also reducing costs associated
with user resource management. It is a technology that uses a computing method based on user needs. The system will allocate resources
and services in such a way as to meet the needs of users. The system can be flexible in terms of being able fo increase or decrease
the number of resources fo suit the needs of users at any time (Cheng e al., 2012). Digital storage plays an important role in the use of
records in research. This requires the need for the recondiliation of archival documents because long term content is valuable (Kutay, 2014),

Based on the information discussed above, the researchers created the design of a distributed cloud architecture on digital

repository for digital transformation which will help the system to ensure a more systematic organization of data storage.

2. Literature review
2.1 Distributed cloud

The distributed cloud refers to the cloud spread across multiple geographic locations, most of which are needed by companies
with branches all over the world. The spread in cloud computing means spreading fo different systems placed in multiple locations.
It also works for customers who operate and access the cloud using a variety of devices and interfaces (Al_barazanchi et al., 2020).
Systemn components have access control and access priorities so that parts of the system will not have access to specific components
within the system. However, these components can access other points within the cloud space based on the priority and accessibility
features provided. Most distributed clouds are used infernally connected via the internet. This sometimes also happens infrequently

through third-party cloud sources. Most distributed cloud aftacks occur through infemal system sources o directly via the Infernet.

2.2 Cloud services

Cloud hosting offers many types of services. The cloud is organized, and the architecture built, according to the services
available, each with its own usage patterns. Such service formats are described below with priorities in mind. Cloud architectures
must be built based on the type of services they provide and the overall system must be sufficient to support the service. (Ghorbel ef al., 2021)

Infrastructure as a Service

This model provides infrastructure as a service to customers. Infrasfructures may contain high-level APls for consuming a range
of resources within that infrastructure such as hardware resources, data partitioning, storage, computing resources, security and backup
services. With this model, part of the cloud infrastructure can be shared (Narantuya et al., 2018).

Platform as a Service

The model provides a platform for customers for providing data processing, storage, backup, security and for all types of
computers. It supports resources and provides sforage space to enable customers fo use software and remote data from anywhere
in the world. (Amit Garg & Rakesh Rathi, 2019).

Software as a Service

This service model contains (Venkateswaran et al,, 2019) software as a product or service. This works on a subscription basis,
where customers can upload their projecs to the cloud and use cloud resources fo run the software and work online. Common examples
of these include Google Play apps, Rebus Farm, and G suite.

Function as a Service

This service model benefits customers by allowing them 1o develop, debug, and run application functions without a complex

hardware architecture and superior infrasfructure (Qiu et al., 2022).




| 2.3 Digital fransformation

| Digital transformation (DT) is characterized by planned changes created on the basis of advanced technologies.
Digital transformation can be described as an organization's shift towards big data, analytics, the cloud, and mobile communications
technology. Digital transformation includes the sum of many innovations and digital technologies. It introduce actors, structures, practices,
values, management and beliefs that alter, desfroy, replace or complement existing rules of the game within an organization, ecosystem,
indusiry or field (AlNuaimi et al., 2022).

2.4 Digital repository

A digital repository is involved in efforts to digitize the collection of intellectual works and scientific materials. Accessible online,
digital repository also plays a role in giving users access to all their data online in one form or another. Digital format to make communities
more facilitated with easy access and esfablishment of venues (Rismanto et al., 2021),

With the use of a low-resource digital repository design, it is clearly easier to migrate to other software systems. It is not necessarily
designed for low-resource environments. However, using such a design might be the bad step. This is because it requires collections
that are easily preserved and destroys the aftributes of simplicity that allow collections to be preserved (Frank, 2022).

3. Proposed Cloud Based Education Architecture
3.1 System analysis and design

Designing distributed cloud architecture on digital repository for digital transformation shows commitment on the part of
the organization with regard fo corporate execufive use. An overview of the proposed architecture is shown in Figure
1. It is a distributed cloud environment that includes both an enterprise data center and cloud infrastructure. Distributed cloud is built
info the cloud infrastructure fo maintain the resources needed to manage the education system. Creating such a distributed cloud provides
better confrol over resources in a nefwork environment. Institutional data centers in the same education domain are connected via
the distributed cloud, or through direct connection. Thus, insfitufional data centers in the cloud can act as a single network,

which means that resources in the data center can communicate over private IP addresses.

Public Cloud

B =

Figure 1. Overview of distributed cloud architecture on digital repasitory for digital transformation
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| The defailed functionality of the architecture is shown in Figure 2. An organization's existing on-premises data center is used 1o
| manage data and operations on premises. Therefore, workloads that are closely related to the organization are shared by the intemal
data center. On the other hand, some sensitive data and actions, such as dealing with student assessment details, should be managed
within the corporate data center. Cloud infrastructure is managed using resources from cloud service providers. Such an infrastructure can be
dynamically scalable by adding resources as needed. First, a distributed cloud was created to mainfain the resources of the education
system. To control access fo the resources used in the distributed cloud which are mainiained in a subnet, the web and database servers
are in separate subnets. Different access rights are assigned to subnets so that resources have different access levels. Instead of connecting
individual resources in the cloud, the distributed cloud allows data center connections to the cloud network. Routers in on-premises data
centers connect fo the distributed cloud through direct connections. The main elements and functions of the architecture are discussed as

follows.
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Table 1. Synthetic distributed cloud architecture on digital repository for digital transformation

Concepts

Example of Activities/

/Process/Phase

Reviews

Distributed Cloud

Cloud Services

Digital Repository

Digital Transformation

Distributed Cloud is a cloud service
distributed in various locations. It will
be seen as providing logic, supervision,
management services, governance,
system development, and supervision,
and will be the responsibility of the
service provider in ferms of solving the

lotency problem.

Cloud services facilitate the flow of user
data over the Internet from front-end
clients (such as user servers, tablets,
deskiops, laptops-everything at the
end-user) fo the service provider's
system. Users can access cloud services
without @ computer operating system
and Internet connection or a virtual
private network (VPN)

The institution’s repository is provided to
members in order to manage and
distribute the digital media created.
Fundamentally, it is the commitment
responsibility of the organization to
take care of these digital media,
including long-term storage as appro-
priate, as well as accessing or dissemi-

nating information.

Changes in organizational activities,
scope, and goals fo take advantage of
the opportunities afforded by digital
technology.

- Public-resource Computing

- Volunteer Cloud

- Infrastructure as a Service
(laas$)

- Platform as a Service
(Paas)

- Software as a Service
(Saas)

- Function as a Service
(Foas)

- Collecting

- Classifying

- Cafaloging

- Curating

- Preserving

- Providing access to

digital contert

- Process

- Preparation

- Price

- Potential Risks

- Project Timeline

- People

(Amin et al,, 2018;
Fitzgerald et al., 2009; Pal
ef al., 2022; Sheng & Qi,
2022; Yan et al., 2021)

(Ghorbel et al., 2021;
Jensen & Lundstr&m,2021;
Li ef al., 2021; Marimuthu
et al., 2022; Priya &
Bhuvaneswaran, 2020;
Ramamoorthy ef al., 2021;
Wang et al., 2021; Ye &
Sun, 2021)

(Ghorbel et al., 2021;
Jensen & Lundsir®m,2021;
i ef al., 2021; Marimuthy
et al,, 2022; Priya &
Bhuvaneswaran, 2020;
Ramamoorthy et al., 2021;
Wang et al,, 2021; Ye &
Sun, 2021)

(Chen et al., 2021; Feroz et
al., 2021; Garcla-Pefialvo,
2021; Hai et al, 2021;
Hanelt ef al., 2021;
Holmsir&m, 2021; Kraus ef
al., 2021; lopis-Albert et
al., 2021; Nadkami &
Priligl, 2021; Rijswijk et al.,
2021; Vaska et al., 2021)
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From Table 1, it can be concluded that Distributed Cloud consists of 1) Public-resource Computing 2) Volunteer Cloud. Cloud
Senvices consists of 1) Infrastructure as a Service (laasS) 2) Platform as a Service (PaaS) 3) Software as a Service (Saas) 4) Function as
a Service (Faa$). Digital Repository consists of 1) Collecting 2) Classifying 3) Cataloging 4) Curating 5) Preserving 6) Providing access to
digital content, and Digital Transformation consists of 1) Process 2) Preparation 3) Price 4) Potential Risks 5) Project Timeline 6) People

In terms of document synthesis and related research, distributed cloud, cloud services, digital repository, digital transformation,

the relationship nefwork can be shown in Figure 3.
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Figure 3: Data association distributed cloud architecture on digital repostiory for digital transformation

Figure 3 shows that the distributed cloud architecture on digital repository for digital fransformation relationship network consists
of Distributed Cloud, Cloud Services, Digital Repository, and Digital Transformation. The cloud group is the main component, and there

are also subgroups associated with each main group that are related fo each ofher.

5. Discussion

Distributed cloud architecture on digital repository for digital transformation is designed to facilitate the storage needs of various
departments. This corresponds fo the job (Nookhong & Nilsook, 2017) research on system architecture for green university resource planning
(GURP) in terms of cloud computing which found that the working principle of using the cloud takes the form of software-as-a-service.
The system architecture represents the sub-modules that work together within the university context and results (Almotiry et al., 2021)
from research into hybrid cloud architecture for higher education systems. It has been found that adopting the cloud infrasfructure for
educational purposes will improve accessibility for users. The adoption of hybrid cloud architecture enables the provision of efficient
and reliable services for higher education systems. In addition, educational organizations will be able to control information,
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6. Conclusion

This review paper covers many concepts in distributed cloud computing. The main goal of this article is related fo preserving
the resources needed to manage the education system. Building such a Distributed Cloud in the cloud provides better control over the
resources in the nefwork environment.

However, the arficle mentioned that choosing the right service, the education system is safe and reliable. leading cloud service
providers are always introducing new and advanced services to improve cloud performance, improvements which can meet educational
needs. Based on the above information Services can be improved to improve how cloud resources are allocated with more limitations
on distributed cloud platforms in the future.
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Abstract:

This paper proposes a theoretical model that links organizational intelligence with big data adoption faciors and knowledge
management sharing factors in an organizational environment and applies the Technology-Organization-Environment Framework: TOE.
The model consists of three dimensions which are (1) the technological dimension: relative advantage, complexity. and compatibility,
(2) the organizational dimension: fop management support, organizational data environment, and organizational readiness, and
(3) the environmental dimension: government regulation and policy and extemal pressure. Besides, the knowledge management sharing
factor emphasizes age diversity, cultural diversity, and organizational sharing culture. This study focuses on the relationship between
big data adoption factors and knowledge management sharing factors influencing organizational intelligence. This theorefical model
is appropriate for conducting survey research to analyze data and plan strategies af the organizational level for organizational intelligence.

Keywords: big data, big data adoption, knowledge management sharing, organizational intelligence

1. Introduction
Nowadays, many organizations apply digital transformation to all sectors of the organization. Therefore, this may cause changes
in foundations, goals, work processes, and organizational culture, which is a strategic transformation of an organizational model to
increase efficient operation (Abad-Segura, Gonzalez-Zamar, & Infante-Moro, 2020). With these changes, data plays a significant role
in the organization's decision-making. Because it will increase operational efficiency, better business decision-making, improve customer
experience and engagement, and reduce costs and expenses of the organization. (Poshyanonda, n.d.). Each organization attempts fo
collect data in various forms, causing the amount of increasing data enormously. The increasing amount of big data has features of
enormous volume, velocity, variety, veracity, and value. It is structured, unstructured, and semi-structured data that come from various
sources (Pratsri & Nilsook, 2020). As a result, fraditional data architectures cannot handle big new data effectively. Therefore, big data
technologies and scalable architectures for efficient storage, management, and analysis are necessary (Dahdouh et al., 2018) in supporting
organizations. The application of big data technology in an organization will change the operation and sharing of information across
the organization. This is a challenge for organizations to support and encourage employees to accept big data adoption and knowledge
sharing within the organization (Khurshid et al., 2019). This is because the organization's ability to accept big data adoption and
knowledge sharing has great potential to reduce costs, promote competfitive advantage, and susfainable development (Al-Rahmi et
al., 2019) for the transformation of organizational infelligence. For effective knowledge sharing, personnel should be encouraged to
share their knowledge with their colleagues. Knowledge sharing and organizational expertise increase the efficiency and effectiveness
of the organization and achieve a competitive advantage (Mirzaee & Ghaffari, 2018). Furthermore, intelligence is important in every
organization. It shows the ability to solve organizational problems, which is an emphasis on the integration of technical ability, technology,
and human ability to solve problems. In addition, it includes integrating information, experiences, and knowledge to understand
organizational problems and find a new way of technology adoption that contributes to the development and strengthening of the

organization (Awamleh & Ertugan, 2021)

soca. CHANG

AND FUTURE or moocs




From the importance mentioned above, it is challenging to study the relationship between big data adoption factors and
knowledge management sharing factors influencing organizational intelligence to drive an organization effectively. Furthermore, the
paper is also developing a theorefical model based on TOE framework that links organizational intelligence with big data adoption

factors and knowledge management sharing factors in the organizational environment.

2. literature Review
Big Data

Big data is a large amount of data existing in the organization, whether from internal or external sources. It is an important innovation
that has aftracted the aftention of academics and praciitioners (Baig, Shuib, & Yadegarudehkorde, 2020). The data comes from various sources,
such as social media messages, weather information, GPS signals, purchase transaction records, and acivities on the internet. This is consistent
with (Rafra & Gulia, 2019) stated that big data is a sef of techniques that enable the infegration to expose many unknown values. These
values are very complex and gigantic that may be structured and unstructured. If's hard to manage this data with the basic tools and
techniques. So excellent processing with analytical capabilities is required (Attaran et al., 2018). Many researchers define the characteristics
of big data (Pratsii & Nilsook, 2020), (Dahdouh et al., 2018), (Hanapiyah, Wan Handfi, & Daud, 2018), (Songsangyos & Nilsook, 2015),
(Saggi & Jain, 2018) consisting of five characteristics, also known as 5 V: Volume, Variely, Velocity, Veracity, and Value. Volume refers to
a large amount of data or the increasing size of the dala, so it cannot be stored in the database system. This is due to the collection
and analysis of large amounts of structured and unstructured data from various sources in the organization. Variety refers to various data
formaits, types, sources, or different data made by people or machines. It concludes structured, semi-structure, and unstructured type.
Velocity refers to the speed of data from databases and data processing, which is fasf, continuous, and up fo date. It can analyze the results
of decision-making and fimely response. In addition, many researchers further identify the characteristics of big data (Khan & Algahtani,
2020), (Marin-Marin ef al., 2019), (Baig, Shuib, & Yadegarudehkorde, 2021), (Haijaii et al., 2021). Veracily refers to the accuracy and clarity
of data. The accuracy of the data should include the reliability of dota sources. The data gathered in the organization must meet the quality
standards and provide accurate results that lead to appropriate operation, especially in key decision making. Value is an important
characteristic because it creates an advantage in business data and business decision-making. It includes the value of data advantage
for organizational operation such as data analysis for summary and data analysis for planning and developing strategies or increasing

compelitiveness.

Table 1. Synihesis of big dota

Concepts Example of Characteristics Reviews

Big Dala A large amount of data, large volume - Volume (Anil, 2018), (Attaran, Stark,
or high speed and variety, which may - Velocity & Stofler, 2018), (Baig,
be structured or semi-structured or - Variety Shuib, & Yadegarudeh-
unstructured data. These data are foo - Value korde, 2021), (Chinsook et
large to be easily manipuloted and - Veracity al., 2022), (Dohdouh et l.,
flow in and out at too much speed. 2018), (Haijaiji et al., 2021),
This makes it difficult fo analyze and (Hanapiyah, Wan Hanafi,
process. New architectures, techniques, & Daud, 2018), (Hwang,
algorithms, and analyses are required 2019), (Khan & Algahtani,
to manage and extract hidden values 2020), (Marin-Marin et al.,
and knowledge. 2019), (Ratra & Gulia,

2019)

Table 1 shows that the characterisfics of big data consist of five components: Volume, Velocity, Variety, Value, and Veracity.

From such characteristics, big data can be applied to an organization or various missions. The use of big data s divided
info two reasons: (1) analytical applications: analyzing enormous data to obtain hidden knowledge; and (2) enabling new products:
big data can be used fo create products or improve services (Songsangyos & Nilsook, 2015). Additionally, organizations can use
big data to improve their works and services and organizational operations, leading them to an advantage, helping personnel
and organizations to identify their successes and weaknesses, and comparing with other organizations for a competitive advantage.
In accordance with (Hanapiyah, Wan Handfi, & Daud, 2018) indicates that for educational organizations, big data provides an
opportunity for strategic use of information technology resources 1o improve the quality of education and help students achieve higher
success rates. Moreover, the concepts of big data and its potential applications can be used to develop educational technology
and innovation. Digital leaming platforms and e-leaming platform that apply aspects of big data is a powerful online instruction tools
(Pratsri & Nilsook, 2020). In accordance with (Khan & Algahtani, 2020) indicates that using big data and its pofential characterisfics
to create different types of applications for educational data mining may provide educational sectors to be smarter.

Big Data Adoption

Big data adoption is a process that enables innovation fo transform an organizational infrasfructure, brings multiple benefits,
and increases the overall efficiency of the organizational infrastructure and technology (Baig, Shuib, & Yadegaridehkordi, 2021).
Big data adoption supports a data-driven decision-making culture. This is useful in enhancing the ability of personnel. The organizational
personnel will be active while making decisions, resulting in effective decision-making and satisfaction for the organization (Nisar
et al., 2020). Competitive pressure affects the organizational motivation to produce or invent innovation. Big data adoption decreases
such competitive pressures by creating a pricing strategy and immediate results (Baig, Shuib, & Yadegaridehkordi, 2019). Big data
adoption is essential for the education sector as it creates competitive advantages, for example increasing an educational management's
ability to meet future needs (Mukred et al., 2021). In summary, big data adoption is a process that enables innovation to transform
the organizational infrastructure. It includes advanced data processing techniques and technologies that improve decision-making
processes. Furthermore, it creates opportunities for organizations to leverage data and gain a compefitive advantage. Innovation
acceptance research, which is mainly related fo the adoption of technology and information systems, has formed various models
to study adoption.
(1) Technology Acceptance Model: TAM

Technology Acceptance Model originated from the Theory of Reasoned Action: TRA, used in the study of technology acceptance,
which consisted of two main parameters: perceived usefulness and perceived ease of use (Mustafa & Garcia, 2021). Both parameters
affect attitude toward using and behavior infention to use. The perceived usefulness refers to beliefs by individuals that using technology
will improve their performance efficiency. Besides, perceived ease of use refers to the way that individuals believe that using a particular
system would be easy and uncomplicated (Mohamad, Amran, & Md Noh, 2021). Technology Acceptance Model represents the
relationship beftween external variables that affect user acceptance of technology and factors that affect actual behavior. The theory
hypothesizes the relationship between external variables and both perceived usefulness and perceived ease of use and can also
predict factors affecting technology adoption (Hong & Yu, 2018).
(2) Diffusion of Innovations: DOI

Diffusion of Innovations is a theory that is widely used to describe the diffusion process of innovation (Khurshid et al., 2019), which
was proposed by Rogers in 1962 and developed later. This theory explains the concept of the innovation process. It states that innovation
adoption decision is influenced by five elements: relative advantage, compatibility, complexity, trialability, and observation (Baig, Shuib, &
Yadegaridehkordi, 2021). The process of diffusion fechnology is therefore associated with a specific ability o solve technical problems, intemal
organizational structure, external organization characteristics, and leaders' aftitudes towards change. Therefore, innovation and organizational

characteristics contribute to the new technology adoption (Sun ef al,, 2018)




(3) Technology-Organizati i F k: TOE
Technology-Organization-Environment Framework is a multidisciplinary conceptual framework. It provides an in-depth analysis of

the facfors and components that affect big data adoption. It consists of three main factors: the technological factor, which covers all infermal
and extemal technologies; organizational factor, and environmental factor Baig, Shuib, & Yadegaridehkordi, 2021). Technological factor
includes equipment, necessary process, internal and external technological innovation, and support of organizational resources (Cruz-Jesus,
Pinheiro, & Oliveira, 2019). Organizational factor refers fo the resources and other charadteristics of the organization, such as organizational
size and structure, human resource management structure, and employee skills and experiences (Luffi et al., 2022), while the environmental
factor covers business pariners and competitors of the organization, macroeconomic context, and elements of market (Saetang, Tangwannawit,
& Jensuttiwetchakul, 2020). The three factors of the organization will stimulate and influence decision-making to adopt technological innovation
(Petersen & Nguyen, 2017). Technology-Organization-Environment Framework is a part of the innovation process. The context of the framework
influences the adoption and implementation of innovations. It is a clear framework for evaluating the adoption of technological innovations
within different types of organizations. It differs fom other theories and presents only different sources of influence without specifying varicbles
in each context (Sam & Chatwin, 2019). As a result, this paper applies the Technology-Organization-Environment Framework to explain big
data adoption.

Technological factors
(1) Relafive advantage

Relative advantage is the level to which organizations benefit from big data adoption. Moreover, it is the level where technology
adoption is essential to other fechnologies in the organization (Luffi et al., 2022), such as competition and good business solutions. Relative
advaniageis a key factor positively influencing the adoption of innovative services in an organization (Baig, Shuib, & Yadegaridehkordi, 2019).
In addition, it is also the level fo which big data technologies are seen as providing greater benefits o organizations than previous technologies.
Big dota technology can help organizations in many aspects, such as collecting large volumes of data, high speed data, and flexible data
processing (Saefang, Tangwannawit, & Jensuttiwetchakul, 2020).
(2) Complexity

Complexity is the characteristic of big daia that is difficult to undersiand and use (Baig, Shuib, & Yadegaridehkordi, 2021). New
technology or a new system application may fail if they are too complex and difficult fo use. Complexity will negatively affect the adoption
of technology. Due to the uncertainty brought by complex technology, complexity is important for personnel to understand innovation at
an appropriate time (Lulfi ef al., 2022). Therefore, complexity is an inevitable obstacle to big data adopfion.
(3) Compatibility

Compatibility is the characteristic of big data that is consistent with the existing technology architecture in an organization. It is
a level of recognition that the technology s reliable and mests the users” needs, such as scalability and integration with existing information
systems (Sun ef al., 2018). Compatibility can be considered in two dimensions. The first dimension is normative compatibility or understanding,

such as what the user accepts, feels, or thinks about innovation. Another dimension is operatfional compatibility (Pefersen & Nguyen, 2017).

Compatibility plays an important role in increasing innovative technology adoption (Baig, Shuib, & Yadegaridehkordi, 2021), (Pivar, 2020).

Organizational factors
(1) Top management support

Top management support is a basic factor to create an environment, support, and providing sufficient resources for new technology
adoption (Sekli & De La Vega, 2021), (Mukred ef al,, 2021). It is the level at which top management understands the importance, relevance,
and benefits of innovation adoption (Saetang, Tangwannawit, & Jensuttiwetchakul, 2020), allocates sufficient resources, and supports big data
adoption within the organization (Baig, Shuib, & Yadegaridehkordi, 2021). Top management support is used to study the acceptance of
various technological innovations. Especially in terms of technology are positive changes in the organizational processes. This is because top
management support is an internal factor that can control the enfire strategic planning and decision-making process under innovative technologies
(Cruz-Jesus, Pinheiro, & Oliveira, 2019).
(2) Organizational data environment

An organizational data environment is the ability to access data and reduce errors when accessing data. This is because big
data is unique from various sources and formats (Sekli & De La Vega, 2021), including information resources controlled by the organization.
It should be secured to minimize the risk factors and protect the environment from cybercrime. Organizations should pay aftention fo
appropriate security confrols for personal access 1o information. The definition of sensitive data should be defined in the planning process
before big data is implemented (Baig, Shuib, & Yadegaridehkordi, 2019).
(3) Organizational readiness

Organizational readiness refers to the organizational ability to manage and invest in new fechnology adoption, including
information technology capabilities and technical expertise (Sekli & De La Vega, 2021). In accordance with (Lutfi et al, 2022) indicates
that the readiness of the organization is the ability and organizational tendency fo accept new technology. Many agencies agree that
an organization’s preparation is necessary for big data adoption.

Environmental factors
(1) Govemment regulation and policy

Govemnment regulation and policy can be a barrier for organizations to encourage new technologies adoption. With the support
and encouragement of government regulations and policies, an organization’s adoption may increase (Lufi et al. 2022), (Lai, Sun, & Ren, 2018).
Govemment regulation and policy are designed to mitigate some issues, such as privacy profection. Organizations can access data without
interfering with privacy fo get significant benefits from the data. However, it should be clarified about the use of data before it is used (Baig,
Shuib, & Yadegaridehkordi, 2021),
(2) External pressure

External pressure refers to compefitive pressure or any influence caused by competitors, industry, or organizational partners on the
decision on organizational technology adoption (Pefersen & Nguyen, 2017). Extemal pressure is the infensity level of competition in the industrial
environment in which the organization operates. Compefitive pressure motivates organizations to find competitive advantages by adopling

new technologies (Saefang, Tangwannawit, & Jensuttiwetchakul, 2020). In the context of innovative technology. extemnal pressure is related

to the pressure level of competitors, which is a key driving force in innovation adoption (Cruz-Jesus, Pinheiro, & Oliveira, 2019), (Mukred et
al., 2021), (Baig, Shuib, & Yadegaridehkordi, 2021).




Table 2. Synthesis of big data adoption

Concepts Example of Models Reviews

Big Data Adoption A process that enables innovation to - Technology Acceptance (Baig, Shuib, & Yadegari-
transform an organization's infrastructure. Model: TAM dehkordi, 2019), (Lai, Sun,
It covers advanced data processing - Diffusion of Innovations: & Ren, 2018), (lazozzara
techniques and technologies that DOl & Za, 2020), (Luffi et al.,
improve decision-making processes. It - Technology-Organization-  2022), (Saetang, Tang-
creates opportunities for organizations fo Environment Framework: wannawit, & Jensutti-
leverage data and gain a compefitive TOE wetchakul, 2020), (Sam &
advaniage. Chatwin, 2019), (Sun ef al.,

2018), (Pivar, 2020),
(Verma & Bhattacharyya,
2017)

Table 2 indicates that the conceptual framework and theories of big data adoption consist of three theories: (1) Technology Acceptance

Model, (2) Diffusion of Innovations, and (3) Technology-Organization-Environment Framework.

Table 3. Summary of factors according to TOE Framework affecting big data adoption

Category Factors References

Technology (1) Relative advantage (Baig, Shuib, & Yadegaridehkordi, 2019), (Baig. Shuib, & Yadegarideh-
kordi, 2021), (Lai, Sun, & Ren, 2018), (Luffi ef al., 2022), (Petersen &
Nguyen, 2017), (Saetang, Tangwannawit, & Jensuttiwetchakul, 2020),
(Sam & Chatwin, 2019), (Sun et al., 2018), (Wessels & Jokonya, 2021),
(Yin, 2015)

(2) Complexity (Baig, Shuib, & Yadegaridehkordi, 2019), (Baig. Shuib, & Yadegarideh-
kordi, 2021), (Lai, Sun, & Ren, 2018), (Luffi ef al., 2022), (Petersen &
Nguyen, 2017), (Saefang, Tangwannawit, & Jensuttiwetchakul, 2020),
(Sam & Chatwin, 2019), (Sekli & De la Vega, 2021), (Sun et al., 2018),
(Wessels & Jokonya, 2021), (Yin, 2015))

(3) Compaibility (Baig, Shuib, & Yadegaridehkordi, 2019), (Baig, Shuib, & Yadegarideh-
kordi, 2021), (Luffi ef al., 2022), (Petersen & Nguyen, 2017), (Pivar, 2020),
(Saetang et al., 2020), (Sam & Chatwin, 2019), (Sekli & De La Vega,
2021), (Sun et al., 2018), (Wessels & Jokonya, 2021), (Yin, 2015)
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Category Factors References

Organization (1) Top management (Baig, Shuib, & Yadegaridehkordi, 2019), (Baig, Shuib, & Yadegarideh-
support kordi, 2021), (Cruz-Jesus, Pinheiro, & Oliveira, 2019), (Lai, Sun, & Ren,
2018), (Luffi et al., 2022), (Mukred et al., 2021), (Petersen & Nguyen,
2017), (Pivar, 2020), (Saetang, Tangwannawit, & Jensutiiwetchakul,

).
).
2020),
).

(
(Sam & Chatwin, 2019), (Sekli & De La Vega, 2021), (Sun ef al.,
(

2018), (Surbaki ef al., 2020), (Wessels & Jokonya, 2021), (Yin, 2015)
(2) Organizational data (Baig, Shuib, & Yadegaridehkordi, 2021), (Petersen & Nguyen, 2017),
environment (Sekli & De La Vega, 2021)
(3) Organizational (Luffi ef al., 2022), (Sam & Chatwin, 2019), (Sekli & De la Vega, 2021),
readiness (Wessels & Jokonya, 2021)
Environment (1) Government regulation (Baig, Shuib, & Yadegaridehkordi, 2019), (Baig. Shuib, & Yadegarideh-
and policy kordi, 2021), (Lai, Sun, & Ren, 2018), (Luffi ef al., 2022), (Mukred et al.,

2021), (Sam & Chatwin, 2019)

(2) External pressure (Baig, Shuib, & Yadegaridehkordi, 2019), (Baig, Shuib, & Yadegarideh-
kordi, 2021), (Cruz-Jesus, Pinheiro, & Oliveira, 2019), (Lai, Sun, & Ren,
2018), (Luffi et al., 2022), (Mukred et al., 2021), (Petersen & Nguyen,
2017), (Scefang, (Saetang, Tangwannawit, & Jensuttiwetchakul, 2020),
(Sam & Chatwin, 2019), (Sekli & De La Vega, 2021), (Sun et al., 2018),
(Wessels & Jokonya, 2021), (Yin, 2015)

Table 3 shows that the factors according to the TOE Framework affecting big data adoption presented in this paper are divided into three
contexts: (1) Technology: relative advantage, complexity, and compaitibility, (2) Organization: top management support, organizational

data environment, and organizational readiness, and (3) environment: government regulation and policy and external pressure.

Knowledge Management Sharing

Knowledge management sharing is the creation and transfer of knowledge fo transform personal knowledge into organizational
knowledge and inferact with undersianding or knowledge fo get a deeper understanding (Murtaza Rafique, Khalid, & Idrees, 2020).
Knowledge management relies on the motivation of knowledge sharing. It is necessary o know what motivates feam members to share
skills or knowledge (Halisah et al., 2020). For effective knowledge sharing, personnel should be encouraged to share their knowledge
with their colleagues. Knowledge sharing and organizational experise increase the efficiency and effectiveness of the organization and
achieve a competitive advantage (Mirzaee & Ghaffari, 2018) such as suggesfions, skills, expertise, and experience from an individual,
group. depariment, or organization to another (ChiGn, Charles, & Morales, 2020). Therefore, knowledge management sharing focuses
on collecting and disseminating knowledge processes and enabling organizations to leam new problem-solving techniques, create a
professional work process, and build core competencies (Muhammed & Zaim, 2020), (Igbal, 2021).
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Table 3 shows that the factors according fo the TOE Framework affecting big data adoption presented in this paper are divided info three
contexis: (1) Technology: relative advantage, complexity, and compaitibility, (2) Organization: top management support, organizational

data environment, and organizational readiness, and (3) environment: government regulation and policy and external pressure.

Knowledge Management Sharing

Knowledge management sharing is the creation and transfer of knowledge to transform personal knowledge into organizational
knowledge and interact with understanding or knowledge fo gef a deeper understanding (Murtaza Rafique, Khalid, & Idrees, 2020).
Knowledge management relies on the motivation of knowledge sharing. It is necessary to know what motivates team members to share
skills or knowledge (Halisah et al., 2020). For effective knowledge sharing, personnel should be encouraged to share their knowledge
with their colleagues. Knowledge sharing and organizational experise increase the efficiency and effectiveness of the organization and
achieve a competiive advantage (Mirzaee & Ghaffari, 2018) such as suggestions, skills, expertise, and experience from an individual,
group, department, or organization to another (Chi6n, Charles, & Morales, 2020). Therefore, knowledge management sharing focuses
on collecting and disseminating knowledge processes and enabling organizations to leam new problem-solving techniques, create a
professional work process, and build core competencies (Muhammed & Zaim, 2020), (Igbal, 2021).
(1) Age diversity

The problem of age diversity in organizations is becoming more important, especially for the elderly. Therefore, knowledge
sharing among different age groups should be encouraged. This is consistent with (Murtaza Rafique, Khalid, & Idrees, 2020) state that
age-differentiated teams result in more diverse problem-solving abilities. Infegrating and exchanging different perspectives and knowledge
leads fo more creative problem-solving. Young and middle-aged are courageous and enthusiastic. They have a strong body and wisdom,
willing to accept changes fo seek new knowledge by sharing ideas and knowledge with colleagues for self-improvement. This leads
fo effective individual and organizational performance (Murtaza Rafique, Khalid, & Idrees, 2020). On the contrary, experienced seniors
are eager 1o learn and share knowledge and willing fo increase their knowledge sharing level: The older the employee, the more
dedicated to knowledge sharing (Grzeslo & Gundlach, 2020).
(2) Cultural diversity

Cultural diversity is the difference between groups with explicit cultural backgrounds. Different cultural backgrounds of members
can create a framework of a complex culture. These may lead negatively affect knowledge sharing. In addition, cultural differences
increase the difficulty of conveying the knowledge (Al-Rahmi et al., 2019). Cultural diversity has a significant impact on knowledge
sharing and the long-ferm success of organizational knowledge management acfivities (Li, Wu, & Xiong, 2021). Consistent with (Musbah
& Adi, 2019), culiural diversity has a negative influence on knowledge sharing processes in multicultural organizations. As a result, the
personnel’s learning ability is decreased. However, the study (Tomeo & Wang, 2021) implied that there are no barriers and links
between cultural diversity and knowledge sharing
(3) Organizational culture

Organizational culiure can be the values and norms in an organization. These include beliefs, feelings, and the process of
transferring those values and norms among all members of an organization (Chi6n, Charles, & Morales, 2020). Organizational culture
affects knowledge sharing through three dimensions: collaboration between operators, leaming and development, and fop management
support (Islam, Jasimuddin, & Hassan, 2015). The organizational culture, such as trust, information systems, communication, awards, and

organizational structure has a positive influence on knowledge sharing in the academic environment (le & Tuamsuk, 2021).

Table 4. Synthesis of knowledge management sharing

Concepts Example of Factors Reviews
Knowledge Management - Creating knowledge, transfer, and - Age diversity (Cruz-Jesus, Pinheiro, &
Sharing organizational understanding and skills - Cultural diversity Oliveira,2021), (Fayyaz,
to transform personal knowledge into - Motivators Chaudhry, & Fiaz, 2021),
organizational knowledge. It plays an - Top management support  (Feili, Dashtipour, &
important role in knowledge manage- - Organizational culture Mousavi, 2021), (Halisch
ment in the organization and requires - Technology et al,, 2020), (Herndn-
mofivation to operate and understand - Knowledge sharing dez-Sofo, Gutierrez-Orte-
what mofivates members to share their intention ga, & Rubia-Avi, 2021),
skills or knowledge. Effective knowledge (igbal, 2021), (Keshavarz,
management sharing drives organiza- 2021), (Lo, Tian, & Ng,
tional and individual learning. More- 2021), (Mirzaee &
over, it provides an opportunity for Ghaffari, 2018), (Murtaza
individuals, teams, and organizations fo Rafique, Khalid, & Idrees,
improve performance efficiency and 2020), (Sensuse, Lestari, &
generale new ideas and innovations. Hakim, 2021)

Table 4 indicates that factors affecting knowledge management sharing consist of seven factors: age diversity, cultural diversity, motivators,
top management suppor, orgcntwozroelr\ﬁqus\u%hure, technology, and knowledge sharing intention.
Organizational Intelligence

Organizational intelligence is a process that provides strategic information to an organization, intemal leaming process, knowledge
management, and a strategic application of technology 1o generate information and adapt to the workplace and environment (Daoudi et
al, 2020), (Alindag & Onge\, 2021). It links various processes such as adapiation, development, sharing, fransformation, leaming, and using
information appropriate to the purpose of the work. It enables organizations to make decisions about activities and unforeseen situations in
a dynamic global environment fo achieve the organizational mission (Dumbor Frank et al. 2022), (Sokhisaraei, 2019), (Kavosi et dl, 2021),
(Ahmad et al., 2019). An organizational intelligence consists of a sirategic perspeciive, same goal, the need for change, courage, unity and
consensus, application of knowledge and performance pressure, and technology application (Diana Andresa & Florica, 2022). Intelligence
is important in every organization. It shows the ability o solve organizational problems, which is an emphasis on the infegration of fechnical

ability, technology, and human abiliy 1o solve problems. Moreover, i includes infegrating information, experiences, and knowledge to

understand the organizational problem (Awamleh & Erugan, 2021).




Table 5. Synthesis of organizational intelligence

Concepts Example of Factors Reviews

Organizational A process provides sirategic information - Strategic vision (Ahmad et al, 2019).

Infelligence to an organization, infernal leaming - Shared vision (Allindog & Onge\‘ 2021),
process, knowledge management, and - Tend fo change (Awamleh & Ertugan,
a strategic application of fechnology to - Passion 2021), (Daoudi et al.,
generate information and adapt fo the - Unity and consensus 2020), (Diana Andreea &
workplace and environment. It links - Knowledge application Florica, 2022), (Dumbor
various processes such as adaptation, - Performance pressure Frank e al., 2022),
development, sharing, transformation, - Technology application Habibzade et al., 2021),
learning, and using information appro- - Knowledge management Kavosi et al., 2021),

Tahereh et al., 2021),
Tura & Akbasli, 2022)

(
(
priate fo the purpose of the work. It - Competence management  (Sokhtsaraei, 2019),
enables organizations to make decisions (
about activiies and unforeseen situations (
in a dynamic global environment to

achieve the mission of the organization

Table 5 shows that the organizational intelligence consists of ten components: shared vision, tend to change, passion, unity and consensus,

knowledge application, performance pressure, technology application, knowledge management, and competence management.

From document, synthesis and research related to big data, big data adoption, knowledge management sharing, and organizational

intelligence, the network clusters are shown in Figure 1.
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Figure 1 shows that the Organizational Intelligence network clusters consists of three main clusters: Knowledge Management Sharing,
Big Data, and Big Dala Adoption. Knowledge Management clusters are the core component, followed by Big Data clusters, and
Big Data Adoption clusters, respectively. Moreover, there are small clusters formed by the subsets of each component that are related
to each other. This network clusters use an organizational intelligence driver with harmonic closeness centrality, 0.420; organizational
intelligence, 0.732; knowledge management sharing, 0.595; big data, 0.547; and big data adoption, 0.500.

3. Theoretical Model
From the study, analysis, and synthesis of big data, big data adoption, knowledge management sharing, and organizational intelligence,
can be applied fo develop o theoretical model and examine the factors thot afect the arganization’s drives foward the organizofional nfellgence,

as shown in Figure 2.
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Figure 2. Theoreical Model




Figure 2 shows that the theoretical model of big data adoption factors and knowledge management sharing in an organizational
environment influence organizational intelligence applies the Technology-Organization-Environment Framework. The model consists
of fechnological factors: relative advantage, complexity, compatibility, organizational factors: top management support, organizational
data environment, organizational readiness, and environmental factors: government regulation and policy and external pressure, while

the knowledge management sharing factor consists of age diversity, culiural diversity, and organizational culture.

4. Discussion

The theoretical model of big data adoption factors and knowledge management sharing in an organizational environment
influence organizational intelligence applies the Technology-Organization-Environment Framework. The model consists of three main factors:
first, the technology factor, divided into three components; second, the organizational factor, divided info three components; third, the environmental
factor, divided info two components, all of which influence and confribute o big data adoption. The knowledge management sharing is
divided into three components which influence knowledge management sharing in the organization. In line with (Hashim et ol 2021) developed
conceptual framework of the relationship between big data adoption factors and organizational impact that emphasizes produciivity, cost
savings, and innovation using a Technology-Organization-Environment Framework. The results showed that the conceptual framework was
suitable for conducting survey research at the organizational level. In addition, the research of (Hiran & Henten, 2020) researched an infegrated
TOE-DOI framework for cloud computing adoption in the higher education sector: a case study of Sub-Saharan Africa, Ethiopia. The results
revealed that all four factors: technology, organization, environment, and social culture, influenced cloud computing adopfion in higher education.
Accordance with (Wessels & Jokonya, 2021) studied factors affecting the adoption of big data as a Service in SMEs using the Technology-
Organization-Environment Framewaork. The results indicated that organizational factors: organizational readiness, personnel knowledge,
financial cost, and infrastructure, and environmental factors: legal, vendor competency, and competition, affected SMEs' big data adoption.
While (Luffi ef al., 2022) researched the factors Influencing the adoption of big data analytics in the digital fransformation era: a case
study of Jordanian SMEs. The results discovered that relative advantage, complexity, security, top management support, organizational
readiness, and govemment support influenced the adoption of big data, while competitive pressures and compatibility are not significant.
A study by (Cruz-Jesus, Pinheiro, & Oliveira, 2019) on understanding CRM adoption stages: empirical analysis building on the TOE framework
revealed that technology capability, data quality and integration, top management support, and customer relationship management
positively affected the adoption of customer relationship management. Additionally, the research (Baig, Shuib, & Yadegaridehkordi, 2021)
researched a model for decision-makers' adoption of big data in the education sector by applying the Technology-Organization-Environment
Framework and Diffusion of Innovations. The results stated that relative advantage, complexity, compatibility, fop management support,
financial resources, personnel expertise and skills, compiitive pressure, security and privacy, and govemment policies were key factors
in the adoption of big data. But the technological infrastructure did not affect the adoption of big data.

5. Conclusion

The theorefical model proposed in this paper provides an opportunity o improve and consider the key factors of big data adoption
and knowledge management sharing, including the impact on the organization. It may also provide information and guidance for
organizations fo formulate strategies and action plans fo achieve competitive advantages and ultimately drive organizational intelligence.
However, to validate this theoretical model, further survey research is required.
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Abstract:

We have entered an era of digital technology where individuals or organizations are obliged to fully embrace digital technology
with ever-increasing change and improvement. Leaders must have skills and capabilities to use digital technology and apply these
throughout the organization, fo create a continuous improvement sirategy that drives every data in their organization to change. This
research focusses on developing a conceptual framework of such digital culture leadership for Elementary Education. It is proposed as
a model for the affributes of the leaders of educational management in the digital age, encompassing: (1) Digital leadership, (2) Digital
culture, (3) Change management, (4) Digital innovation and (5) Digital transformation. The factors within each of these categories are
defined as follows; Digital leadership consists of five elements, which are vision, collaboration, management skills, digital literacy and
innovation/cretivity. Digital culture consists of four elements, which are collaboration, data-driven, customer centric, and innovation.
Change management process consists of seven components, which are organizational structure, organization culture, strategy, decision
making, process, technology and people. Digital innovation consists of three elements, which are digital application, change management
and digital infrastructure. Through the proposed digital fransformation processes applied fo six organizational elements of strategy, staff,
technology. data analytics, process and organizational culture, this research framework can be used as a way to enhance digital culture
leadership with a vision for digital transformation. It provides a review methodology for the education administrator's current leadership

practices, fo suggest holistic improvements fo management efficiency.
Keywords: Digital Transformation, Digital leadership, Digital Innovation, Digital Culture, Change Management

1. Introduction

In the digital transition era, technology has been infroduced fo transform non-fechnological or traditional workflows into digital
processes, replacing old technologies with new technologies. This applies equally o educational authorities as with business organizations,
Schools were slowly adjusling to the use of technology, but were subjected to sudden disuption during the COVID-19 ciisis. In the management
of education, executives reacted and have played a very important role in this change in order fo implement digitalization and remote learning.
There is already a large volume of research related to the digital transition in the education system. Digital leadership in education is a challenge
for executives to lead the education system (Ehlers, 2020) to be transformed in all its forms fo survive in the digital age Bygstad et al., 2022).
However comparatively litile research has been applied fo digital leadership at Primary School level. Leadership is critical in making changes
and developing the education management infrastructure. To adopt digital technology in management services, execufives need fo understand
digital transformation as applied to their role as digital leaders. In essence, having the right vision and digital skills (Pata et al., 2021), keeping
pace with new technologies that are changing frequently according to the Principle of Requesting Digital Transformation (Mohamed Hashim
etal, 2021), used fo solve problems to improve the efficiency of the workplace. Reshape the work patiem in the organization to create a new

cultre of aperations that uses information fechnology fo help with management digital Innovation.
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For this reason, additional research is needed on the subject of digital culture leadership in primary education as a way to
support executives fo create education management strategies in the digital age. This should assist change and development in all areas

of digital leadership roles. by defining a model of work in an organization that contributes fo educational innovation in digital ransformaion.

2. Objective

(2.1) Synthesis of digital transformation factors for elementary education.

(2.2) Synthesis of digital culture leadership.

(2.3) To develop a conceptual framework of digital culture leadership for elementary education.

3. Literature Review
(3.1) Digital Transformation

Digital ransformation is the unifying impact of many digital innovations that apply to practiioners. Change of structure applying new
practices, values and beliefs that replace or reinforce existing rules within the organization, ecosystems, industries or fields (de Bem Machado
et al. 2022). Digital transformation means changing use of digital tools, not just changing devices, but changing the entire management process.
Therefore, it is a review of the global management model that affects all areas. It affects teaching, it affects learning, it affects everything
(Mohamed Hashim et al., 2021).

(3.2) Digital leadership

Is defined as electronic leadership or virtual leadership, involving virtual or ICT intermediate abiliies, causing changes in behavioral
performance, thoughts, feelings, and affitudes. At primary and middle school level Leaders are the ones who effectively contribute to students'
digital collaboration skills (Saputra & Saputra, 2020). It is equally important for leaders at all levels in internal and external organizations,
Digital leadership includes: electronic reliability, electronic technology skills, electronic fransformation management, team building, e-social skills

and communications (van Wart ef al., 2019).

(3.3) Digital Culture

Corporate culture is a value system with unique standards in each organization and can result in congruent understanding and
cooperdiive existence of people in the organization. Digital culture is an organizational culture that supports and endorses the use of digital
technology to achieve sustainable business success (Saputra & Saputra, 2020). This culture influences skills or abilities and talent development.
Cultural intelligence is important for digital leadership. This is especially frue in managing employees with a wide range of perspectives and
cultural diversity. Within an organizational framework this is an imporiant fool for leadership success in the digital world (RUith & Nefzer, 2020).

(3.4) Change Management

Is a confinuous process of implementing changes in an operational environment. Change management is about innovative strategies
and adiivities fo deal with sudden changes. Change management can apply fo most organizations, from planning to control, such as: Changing
organizations and changing work structures, product development for user safisfaction (Kaur, 2018). In terms of educational management, it is
a both a science and an art of human resource management. The objeciive being training of all employees with recognition of performing their
dufies in accordance with management standards and methods to achieve the objectives of the education system with the highest quality and
efﬁc\ency (Ungureanu, 2014).

(3.5) Digital Innovation

A product, process, or business model that is seen as a new model. There must be some significant changes on the part of the adopter
and be personalized or enabled by IT (Fichman et al., 2014). Digital innovations typically follow a roadmap that starts with digital technology
combined with changing corporate requirements and environmental influences which necessitates digital improvements. In some cases, this
process of digital innovation has become one that transforms the way teaching and tools are used and confirms the university's role as a sfimulant

of digital innovation in the wider ecosystem.
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3. Literature Review
(3.1) Digital Transformation

Digital fransformation is the unifying impact of many digital innovations that apply to practiioners. Change of structure applying new
practices, values and beliefs that replace or reinforce existing rules within the organization, ecosystems, industries or fields (de Bem Machado
et al., 2022). Digital transformation means changing use of digital tools, not just changing devices, but changing the entire management process.
Therefore, it is a review of the global management model that affects all areas. It affects teaching, it affects learning, it affects everything
(Mohamed Hashim et al., 2021).

(3.2) Digital leadership

Is defined as electronic leadership or virtual leadership, involving virtual or ICT intermediate abiliies, causing changes in behavioral
performance, thoughts, feelings, and affitudes. At primary and middle school level Leaders are the ones who effectively contribute to students'
digital collaboration skills (Saputra & Saputra, 2020). It is equally important for leaders at all levels in intemal and external organizations.
Digital leadership includes: electronic reliability, electronic technology skills, electronic fransformation management, team building, e-social skills

and communications (van Wart et al., 2019).

(3.3) Digital Culture

Corporate culture is a value system with unique standards in each organization and can result in congruent understanding and
cooperdiive existence of people in the organization. Digital culture is an organizational culture that supports and endorses the use of digital
technology to achieve sustainable business success (Saputra & Saputra, 2020). This culture influences skills or abilities and talent development.
Cultural intelligence is important for digital leadership. This is especially frue in managing employees with a wide range of perspectives and
cultural diversity. Within an organizational framework this is an important tool for leadership success in the digital world (RUth & Netzer, 2020).

(3.4) Change Management

Is a confinuous process of implementing changes in an operational environment. Change management is about innovative strategies
and adiivities fo deal with sudden changes. Change management can apply fo most organizations, from planning to control, such as: Changing
organizations and changing work structures, product development for user safisfaction (Kaur, 2018). In terms of educational management, it is
a both a science and an art of human resource management. The objeciive being training of all employees with recognition of performing their
dufies in accordance with management standards and methods to achieve the objectives of the education system with the highest quality and

efﬁc\ency (Ungureanu, 2014).

(3.5) Digital Innovation

A produdt, process, or business model that is seen as a new model. There must be some significant changes on the part of the adopter
and be personalized or enabled by IT (Fichman et al., 2014). Digital innovations typically follow a roadmap that starts with digital technology
combined with changing corporate requirements and environmental influences which necessitates digital improvements. In some cases, this
process of digital innovation has become one that transforms the way teaching and tools are used and confirms the university's role as a sfimulant

of digital innovation in the wider ecosystem.
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| 4. Research Methodology

| This study aims fo develop a conceptual framework of elementary education digital culture leadership incorporating three steps as
follows; Step (1) The analysis stage analyzes and synthesizes documents and research of digital transformation for elementary education, Step
(2) Synthesis of results as follows: digital leadership, digital culiure, change management and digital innovation are digital culture leadership

and Step (3) Develop a conceptual framework of digital culture leadership for elementary education.

5. Results
(5.1) Synthesis of digital transformation faciors for elementary education.

The synthesis of digital transformation factors for elementary education from relevant documents, theories and related research as

shown in Table 1

Topic

Process/component/element Eorespl Reference

Digital transformation This means having an organization's (Abad-Segura et al., 2020;

Strategy/vision digital asset product channel or changing Aggasisti et al., 2020; Appio

Staff people it by using digital at the heart of its et al, 2021; Bygstad et al.,

Technology operations, which requires aligning the 2022; de Bem Machado et

Data & Analytics entire organization, flom executives to al., 2022; Ghavifekr &

Process operating employees in the bottom tier. Wong, 2022; Kaputa et al.,

Culture Resulting in an organization that perpetu- 2022; Mohamed Hashim et

afes digital fransformation. al., 2021; Pata et al., 2021;

Rof ef al., 2020; Tungpan-
tong et al., 2021)

Table 1. Synthesis of component digital ransformation for elementary educaion

From Table 1, Synthesis of component digital transformation for elementary education applies 1o six elements, which are (1) Strategy/vision,
(2) Staff/people, (3) Technology, (4) Data & Analytics, (5) Process and (6) Culture.

(5.2) The resuls of synthesis as follows: digital leadership, digital culure, digital innovation and change management are factors for digtal

culture leadership as shown in Table 2.
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Table 2. Synthesis of digital leadership, digital culture, digital innovation and change management as factors for digital culture leadership.

Topic
Concepts

Process/component/element

Reference

Digital leadership Principals who embrace digital skills and
Vision technology acceptance to create and

Collaboration implement sfrategies that align the digital
Management skill transformation process and have partici-

Digital lieracy patory management which wil lead

Digital culture Digital culture is an organizational culture

Collaborative that supports the use of digital fechnology
Data-driven to collaborate throughout the organization.

Customer centric It is a process that is constantly adapted to

(AlAjmi, 2022; ANuaimi ef al,
2022; Basu, 2022; Ehlers, 2020;
Karippur & Balaramachandran,
2022; Neumeyer & Liu, 2021;
RUth & Netzer, 2020; Sagbag &
Alp ERDOGAN, 2022; Saraih ef
al., 2022; Totwifiska, 2021; van
Wart et al., 2019)

(Cruz et al., 2021; Cultri & Bazilio,
2021; Hemerling et al., 2018;
Kalimullina et al., 2021; Kvitka,
2020; Mohebi & Professor, 2019;

Innovative the operation. Shifting from a fraditional Ou-Sekou et al., 2021; Paniago et
work culture to innovation is fundamental al,, 2021; Soputra & Saputra,
to achieving sustainable success. 2020)
Table 2. Cont.

Topic
Concepts

Process/component/element

Reference

Change management Change management is a systematic

Organization sfructure adivity or structure fo prepare the organi-

Organization culture zation to continue fo make effective

Strategy changes. From planning to control in an
Decision operational environment, it's about
Process innovative sfrategies.

Technology

People

Digital innovation A product, process, or business model that

Digital practice is seen as a new model. There must be
Change management some significant changes on the part of
Digital infrasfructure adopters in the digital process or enabled

by IT

(Algatawenh, 2018; Erofeeva et
al., 2020; Gallastegui & Forradel-
las, 2021; Gulden et al., 2020;
Kaur, 2018; Lazdr & lixandru,
2020; Rousseau & ten Have,
2022; Saleem et al., 2020;
Somadi & Salendu, 2022)

(Aditya et al., 2021; Agasisti et al.,
2020; Agélii Genloft ef al., 2019:
Ciriello ef al., 2018; Hinings ef al.,
2018; Kéhkipuro, 2021; Nambisan
et al,, 2017; Pata ef al., 2021;
Planes-Satorra & Paunov, 2019;
WiesbOck & Hess, 2020)
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Organization structure

Vision Collaborative Organization culture
Collaboration Dt driven Strategy
Management skill b —» Decision
s Customer centric T
Digital literacy Process
gy Pl o Innovative I

Innovation/Creativity A ' Technology

L] ] i " Penple

Digital
+ Management

Leadership

¥
Strategy/vision Digital
staff people 4
Technalogy Transformation
Data & Analytics
Process

Culture l

igital Culture Leadership

Digital practice
Change management
Digital infrastructure

Digital
Innovation

From Table 2, the synthesis of digital leadership, digital culture, digital innovation and change management are factors for digital culture
leadership as follows; Digital leadership consists of five elements, which are (1) Vision, (2) Collaboration, (3) Management skill, (4) Digital
literacy and (5) Innovation/Creaivity. Digital Culture consists of four elements, which are (1) Collaborative, (2) Data-dfiven, (3) Customer centric,
and (4) Innovative. Change Management process consists of seven components, which are (1) Organization struciure, (2) Organization culiure,
(3) Strategy, (4) Decision, (5) Process, (6) Technology and (7) People and Digital Innovation consists of three elements, which are (1) Digital

practice, (2) Change management and (3) Digital infrastructure
(5.3) Develop a conceptual framework of digital culture leadership factors for elementary education as shown in Figure 1.
Figure 1. Concepiual framework factors of digital culture leadership for elementary education
From Figure 1, this shows the conceptual framework factors of digital culture leadership for elementary education. The research concept
consists of these primary elements and processes (1) Digital leadership, (2) Digital Culture (3) Change management and (4) Digital Innovation.

All of which school administrators should apply to achieve a digital fransformation process that leads to digital culture leadership in a capacity
to manage primary education in the digital age.
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Figure 2. Evaluation of the network of keywords based on co-occurrence

From Figure 2 this represents the evolution of each keyword cluster. This graphic demonstrates the importance the main keywords according
to the timeline in which they have occurred. The persistence of each group of words is observed when differentiating the period in which
they have been studied from 2019-2022.
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Figure 3. Network of keywords based on co-occurrence
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Figure 3 shows the relationship of keywords for digital culture leadership for elementary education, based on co-occurrence. Synthesis of
keywords from documents, articles, theories as classified is one of the main contributors of the bibliomelric analysis (Abad-Segura ef al., 2020).
The main keywords used in the articles of the research area are digital leadership, digital culture, change management, digital innovation and
digital transformation which are primary factors for digital culture leadership.

6. Conclusion

This research aftempts to identify the copabilities that educational leaders need to develop in managing education in the digital age.
Necessitated by an era of digital technology where individuals or organizations require the ability for effective change management
(Organizational structure, Organization culiure, Strategy, Decision, Process, Technology and People), fully embrace digital innovation (Digital
practice, Change management and Digital infrastructure), digital leadership (elements of which are Vision, Collaboration, Management skill,
Digital literacy and Innovation/Creativity) have the skills and capabilities to use technology and adoption in the organization fo create a digital
culture (Collaborative, Data-driven, Customer centric, and Innovative) to achieve goals related to communicating information in line with human
resources and information technology fo stimulate behavioral and technological change, leading fo innovation. Digital fransformation (Strategy
vision, Staff/ people, Technology, Data & Analytics, Process and Culture) is a driving process in the digital context, in which it is possible to

leverage digital capabilties within digital organizations.
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STUDENTS’ PREPAREDNESS FOR ONLINE LEARNING AND ITS EFFECTIVENESS:
A REGRESSION ANALYSIS AMONG STUDENTS OF A PUBLIC UNIVERSITY
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Don Honorio Ventura State University, Philippines, jcponio@dhvsu.edu.ph

Abstract:

The pandemic COVID-19 undeniably caught off guard the education systems and the leamers. This situation exposed curriculum
differences. In the Philippines, as one of the countries that switly took the track of implementing online leaming to deliver lessons, used
Google Classrooms, WebQuest and other online sites. In this paper, the researcher investigated the preparedness of the students for
online leaming and its perceived effectiveness. Preparedness was assessed using the following sub variables - access to technology,
skills in technology. studying skills, mofivation, and time management. Findings revealed that students used smartphones and laptops
as their gadgets and have wired connection during online class. Moreover, students are very much prepared in terms of their access
and skills to technology and has favorable assessment towards effectiveness of online leaming. In addition, preparedness significantly
affects effectiveness of online learning. However, among the variables under preparedness, studying skills was found to have the most
influence based from correlation and regression values. The findings led the researcher in drafting recommendations addressing effectiveness

and preparedness for online learning in case faced with similar situation in the fulure.
Keywords: online education, effecliveness of online learning, preparedness for online learning

Introduction
Background of the Study

Different kinds of hands-on activities are being enjoyed by students every time they go to school personally. Various events
are being conducted which boosts their extra-curricular skills and abilities. However, most of these events that students enjoy have
become risky. The usual face fo face classes before is now conducted online. Extra-curricular activities are also being conducted through
various online platforms. The main reason for this change, is the existence of the virus called COVID-19.

COVID-19 is a pandemic caused by a novel coronavirus or the SARS-CoV-2 which began in China and infected almost every
country in the whole world. The sympioms include cough, fever, and shoriness of breath which can be transmitied by coughing, sneezing,
respiratory droplets or aerosols by close contact with an infected person (Shereen et al., 2020). According to WHO (2020), teenagers,
children, and people who currently have medical conditions are more vulnerable to this disease. Preventing contamination, self-isolation,
social distancing, face mask-wearing and enhanced health care services are some precautionary measures given by the World Health
Organization. Guo et al., (2020) stated that it has received enormous attention due fo the increasing number of infections and uncertain
ways on how fo eradicate and flatten its curve. As of August 24, 2020, there are 194,252 cases in the Philippines, and they are sfill
growing (DOH, 2020), with more than four million cases worldwide (Worldometer, 2020)

To control the spread of the infection brought by the COVID-19 pandemic, business establishments and educational insfitutions
worldwide temporarily closed (UNESCO, 2020). The result of this is that over 28 million teachers in the Philippines lost their jobs, and
1.2 billion leamers worldwide lost the opportunity to leam flom school. The govemment considered responses such as school lockdowns
and community quarantine which led to a boom in online leaming platforms (Crawford et al., 2020).

However, not all Filipinos agreed to the introduction of online leaming. Numerous threats, problems, and challenges for both
students and teachers have been found (Bao, 2020). This new normal situation presents a new kind of challenge to a nation’s leader
in education, customarily called the Secretary of Education for Basic Education and Chairperson of the Commission of Higher Education
for Tertiary Education. The Secrefary and the Chairperson will need to sustain the delivery of quality education and overcome the problems

and trends that might arise in the future due fo the pandemic. This will be a great challenge as students generally lack the suitable

learning materials and lack self-discipline while at home.

As part of the outlook, as Filipinos, the best thing to secure a better future is education. Such a perspective creates great
expectations to deliver an effective education system. As the 'new normal” takes place, e-leaming is the emerging option to the market
for the need for knowledge. Being the propound resolution, home school, and online leamning, remains a challenge, especially in
remote areas, to obtain technology and the intemet connection. Anticipated by bureaucrats, several citizens, especially students, are
not yet ready to embrace technological change in education, considering the lack of resources they will need to perform such pracice.
When combined, education and technology can build dynamic teaching and leaming experiences that are tailored to developing
and transforming the educators and leamers needed to power the digital economy (Garcia, 2017).

Even though some universities offer online courses, the government still needs to adjust until it fully adopts the new-normal.
Policies need fo be revised and spending in the sector of education can’t be prevented. Also, there are some courses such as Accounting,
Vocational and Engineering are said to be more effective face to face, to measure the effectiveness among students. On the other hand,
students aren’t also prepared. Most of them are used fo the fraditional sef-up, which is the face-to-face learning process.

Students leam different practices through the face to face set-up. The level of motivation with the face 1o face inferaction than
the online learning is different. This study aims to perceive the amount of readiness the students has when it comes to online leaming
The physical and mental readiness of the students are looked upon in this research as well as its impact on the effectiveness of online

learning self.

New Normal Education

The pandemic COVID-19 undeniably caught off guard the education systems and the leamers. This situation exposed curriculum
differences. One move towards addressing this disparity is o establish a collection of preparedness skills that form a curriculum goal
(Cahapay, 2020). The pandemic has affected students' lives in a number of ways, depending not just on their level and study course
but also on the stage they reached in their programs. Challenges are faced by those who reach the end over one step of their
education and move on to another, such as those moving from school to tertiary education or from tertiary education fo jobs (Daniel,
2020). Students won't be able to complete their school curriculum and evaluation normally and have been almost immediately ripped
from their social community in many situations.

The new normal post-COVID-19 era opens an opportunity for rethinking the goals of education, to make the curriculum relevant,
appropriate, and responsive. Ushering educational systems to a new normal period in human history, there are challenges mostly
shifiing to online modality should be considered in the light of different factors (Cahapay, 2020). From traditional face-to-face teaching,
blended and modular leaming are now proposed as alternatives. Blended leamning refers fo a leaming environment that incorporates
diverse teaching styles, delivery means, media formats, etc. It can also be defined as integrating various leaming activities like online
and face-to-face leaming (Khan, 2012). Modular leaming arranges information in a way that intelligently presents points, and it can
be individualized according to leamers' needs. Modular courses tend fo use leaming objects that are more closely related to a holistic
approach to information, often including a problem-oriented system (Tseng et al., 2008)

Due to COVID-19, the Philippines is one of the countries that swiftly took the track of implementing online leaming fo deliver
lessons. The country’s higher educational institufions used Google Classrooms, WebQuest and other online sites. But there were problems
as teachers were not prepared for this, even the HEls. Many teachers and students clamored the Commission on Higher Education
for issuing a memorandum for implementing the altemative delivery of classes. Toquero (2020) presented opportunities for higher
education so that they could respond fo the educational problems that arose. One of which is incorporating an online mental health
and medical services. By giving virtual services like mental health teleconferencing and promoting public health measures especially
now that schools are becoming active in their social media pages. Second is the promotion of environmental and hygiene policies.
When started in school, responsiveness of the society follows. This would help prevent the further transmission of an outbreak and
infectious diseases. Third is the infegration of environment and health courses in the curriculum. This curriculum is just presently available
in science-related majors. But this environmental science education must be given fo all. It can produce cifizens who can be environmentally

literate and one that can exemplify environmental health concerns. Fourth is aligning curriculum competencies and scaling up of the

teachers training for online learning instruction. This shif to online leaming gave advantages that leamers will not need fo go to universities




| to have face to face interaction. Teachers can have innovative tools to promote learning even more. Thus, teachers need fo have
| a ramped-up fraining fo deliver the leaming effectively to their students.

Bao (2020) conducted a case study and have concluded five-high impact principles for online education. First is the principle
of appropriate relevance, where the difficulty, quantity and the length of teaching must match with the readiness of the academe
and behavior od students online. Second, the principle of effective delivery which stated that teaching speed must be adjusted to
ensure the effective delivery of the lesson. Third is the principle of sufficient support where students would need a timely feedback
like guidance dffer class from their teachers or professors. Fourth, the principle of high-quality participation fo have an increased
participation of students even online. And lastly the principle of planning a contingency plan.

The new normal is really new for us. It has made unprecedented impacts in our daily lives. A paper made by (Cahapay 2020)
gave insights about the curriculum impacts that this pandemic has made. Online learning is supported by the developed countries
as they already have blended learning for a while. But for under developed countries, they must carefully plan online instructions
and schools must carefully plan virtual leaming solutions. In online class, there are synchronous and asynchronous forms. Synchronous
form is where the students and the teacher have a specific time to inferact through video applications like zoom. While the asynchronous
one need not meet, they will only be given assessment tasks. While in the grading system, scales have been changed from quantitative
fo qualitative.

In Georgia, the shift fo online leaming has been the only way for its leamers to continue learning. A case study by Basilaia
and Kvavadze (2020) was conducted to analyze the capacity of the country and its population to cope up with the change of education
process. Nine hundred twenty (920) students from a private school were introduced in 47 virtual classroom and the classroom links
were sent through the EduPage system. There were skills that the teachers, students and school administration have acquired in this
online leaming system which can be used even after the pandemic period. They got a new perception regarding the distance leaming
and also the lessons were formatted in a new way.

In this paper, the researcher investigated the preparedness of the students to online leaming and its perceived effectiveness.
Results can be used as basis for the formulation of new regulations and platforms that universities and students can adapt fo become

more prepared in facing similar scenarios.

Statement of the Problem
This study was guided by the following research questions:
1. How may the profile of the respondents be described in terms of:
1. Gadgets used for online learning
2. Connectivity
2. How may the preparedness of the students in terms of the following be assessed:
3.1 Access to Technology
3.2 Skills in Technology
3.3 Studying Skills
3.4 Motivation
3.5 Time Management
3. How may the effectiveness of online learning be assessed?
4. How may the effect of preparedness for online leaming on ifs effectiveness be measured in terms of:
5.1 Access fo Technology
5.2 Skills in Technology
5.3 Studying Skills
5.4 Motivation
.5 Time Management
5. Based from the findings, what recommendations may be proposed?
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| Hypothesis of the Study

| The hypothesis of the study is as follow:
Ha: Preparedness for online leaming (access to technology, skills in technology, studying skills, mofivation and time management)
significantly affect effectiveness of online learning.

Conceptual Framework

Preparedness for Online Learning
. Access to Technology
] Skills in Technology

) Studying Skills :> Effectiveness of Online
. Motivation Leaming

Time Management

Figure 1: Schematic framework of the study

There are two variables in this study. The first variable is the independent variable, which is the preparedness for online learning
composed of five (5) sub variables. The ofher variable is the dependent one, which is the effectiveness of online leaming.

In an online learning environment, technically, the main focus in the preparedness on implementation maiter are the leamers
and instructors. E-leamning, often known as online leaming is regarded as a web-enabled system which provides learming, as well
as feaching confents via web-browser of electronic devices which are interet connected. Such newly implemented systems change
how teaching, especially learning is being conducted. By means of preparedness for online learning, number of factors should be
taken into consideration. This covers access to technology; possessing certain devices and ingress on specific software’s, skills in
technology; the prowess to identify problems and mediums to perform tasks, studying; convey thoughts and willingness to exert effort
for leaming, motivation; relish new system of leaming, time management; discipline to perform on schedule, as to effectiveness of
online learming.

Highlighting the definition of effectiveness can lead to reflection and inspiration for appropriately ufilizing the concept of
effectiveness, thus enabling learning professionals to befter align their expectations and target their measuring efforts towards what is
important. As preparedness for such system undertake, will eventually lead to conclude the effectiveness of online leaming. Being able
to have great understanding on the preparedness for online learning will allow the researcher in defining, measuring and determining

the effectiveness of online learning.

Scope and Delimitation
The general intent of this is to know how readly is the education to adapt the new normal leaming. This study mainly identified
and assessed the different kinds of factors that affect the students” preparedness and its influence on the effectiveness of online leaming.
The scope of this study was limited to the students in all year levels across all business programs of the state universities in
Pampanga who experienced online education.

Method
Research Design
The study was quantitative research where effect of independent variable (preparedness to online learning) on the dependent

variable (effectiveness of online learning) was assessed. Moreover, descriptive correlational was ufilized in this study
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Population of the Study

The study was conducted among business students of a state university located in Pampanga. Enrolled students for the academic
year 2020-2021 were included in the study. There were a total of 31,077 students for the second semester of 2021-2022. Of these total
number of students, 4498 are under the College of Business.

Sampling

Raosoft sample size calculator was ufilized to determine the minimum number of samples. Using 95 % confidence level and
5 % margin of error, 354 respondents was the minimum number. However, for this particular study, a tofal of 413 responses were
refrieved and became part of the study.

Data Gathering Procedure
Required permission from the university was secured prior to the distribution of the survey instrument. The survey instrument was

distributed using Google form. All responses were recorded, tabulated and tallied in excel file.

Research Instrument

The researcher adapted the instruments from other research output in assessing the preparedness and effectiveness of online
learning, few of which are fiom the creation of Ullah, et al. (2017) from their study entitled *Students” aftitude towards online leaming ot
tertiary level.” While the majority of the questions were from the study of Tuntirojanawong entitled Students” Readiness for E-leaming: A Case
Study of Sukhothai Thammathirat Open University, Thailand.

The instrument was composed of four (4) parts. First part was intended for the demographic profile of the students. The second
part was for the preparedness of students to online learning which is comprised of 24 items grouped 5 sub variables. The third part was

for the effectiveness of online leaming and the last part was for the interest to fechnology and adoption to online leaming.

Statistical Treatment

In describing profile of the students, frequency and percentage distribution were used. Mean and standard deviation were utilized
in assessing each variable. Moreover, multiple regression was used in assessing the effect of each sub variables of the independent variable
on the dependent variable.

RESULTS AND DISCUSSION
Profile of students

It can be nofed (Table 1) that huge percentage (46.5%) are using laptops and smariphones in their online class. The results also
show that most students are reliant fo their smariphone. This is because smariphones are generally much cheaper than other technological
devices which you can be used for online class. Also, smarphones, nowadays, is already viewed a necessity (Adjei, 2019). Looking closely.
almost half of the respondents have the combination of a laptop and a smarphone as compared to smartphone and desktop. This is not
surprising as laptops are more useful for students because of its mobility than deskiops which are generally for ofiices and high-intensive
usage that most students do not need (Gamage & Perera, 2021).
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Table 1. Gadgets used by students

Gadgets Percentage

Smartphone 4 9.9%
Tablet/Ipad 9 2.2%
Laptop 52 12.6%
Deskiop 3 0.7%
Smartphone, Tablet/lpad 8 1.9%
Smartphone, Tablet/Ipad, Laptop 16 39%
Smartphone, Tablet/Ipad, Lapiop, Deskiop 5 12%
Smartphone, Tablet/Ipad, Deskiop 2 05%
Smartphone, Laptop 191 46.2%
Smartphone, Laptop, Deskiop 39 9.4%
Smartphone, Deskiop 46 11.1%
Smartphone, Others 1 0.2%
Total 413 100%

In terms of internet connection, majority (83%) have wired connection. Data can be found in Table 2. Wired connection includes
those digital subscriber line (DSL) and fiver optics. This data is inconsistent with the Department of Education’s survey which states that 5.7 million
or 75% of the said surveys’ respondents answered that they will use mobile data for their online learning.

Table 2. Internet connection

Internet Connection Percentage

Mobile Data 21 5%

Wired Connection (e.g. DSL fiber optics) 341 83%

Postpaid wireless connection (e.g. cable, satellite) 14 3%

Prepaid wireless connection (e.g. pocket wifi, prepaid home wifi) 37 9%

Total 413 100%
ASSESSMENT OF VARIABLES

Preparedness to Online Learning

The sfudents’ preparedness to online leaming was assessed using technology access, skills in technology, studying skills, motivation
and fime management as variables. In terms of technology access, students strongly agreed in all of the items as evidenced by the overall
mean of 3.50. This means that most of the students have good access to technology which includes computer and internet connection which
are vital in online seffing of education. Results are shown in Table 3.

Results found are in harmony with the study of Newman (2008), and Selim Ahmed (2010) sfafing that having a computer with
access to internet and other necessary equipment is necessary for online education. Appropriate technology including the correct software
needed are required for students enrolled in online education.
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Table 3. Technology Access

Indicatol SA SD Mean Std Dev Interpretation
I h [ f f 308 60 31 14
ave access fo a computer 360 077 Srongly Agree
on a daily basis % 75 14 8 3
I have access fo a computer with 334 38 26 15
367 075 Srongly Agree
an infemnet connection at home % 81 9 6 4
I have virus profection f 249 61 65 38
326 103 Strongly Agree
on my computer % 60 15 16 9
I have access fo a computer with 284 61 51 17 348 086 Stongly Agree
necessary software install. % 69 15 12 4
Overall 350 085 Strongly Agree

The second variable under preparedness is skills of students in technology and can be found in table 4. This variable includes

indicators which assess the student’s ability 1o save, open documenting the hard disks and other sources, navigating webpages, sending

and receiving emails, resolving common erfors while infernet surfing and having advanced interet skills which includes the use of various

search engines, downloading files and updating and installing software. In all of the items, the respondents strongly agreed (Mean = 3.68)

fhat they possessed the necessary skills in technology that are deemed essential in online education. The results described the assessed

students” confidence when it comes to using computers, working with files, and navigating the intemet. Newman (2008) and Selim Ahmed

(2010) cited the basic computer skils needed in online learning as having enough level of skills and knowledge on how fo use the computer

Table 4. Skills in Technology

SD Mean Std Dev Interpreta
1.1 can save/open documents
f 314 53 13 6
to/from a hard disk or other 377 058 Strongly Agree
. % 83 13 3 3
removable storage device.
2. | can navigate the webpages — f 324 66 18 5
o g 372 060 Strongly Agree
% 78 16 4 1
3.1 can send and receive email f 363 35 7 8
382 054 Srongly Agree
aftachments % 88 8 2 2
4.1 can resolve common errors while
269 101
surfing the infemet such as page not o o £ 5 353 073 Strongly Agree
65 24 8 2
found or connection time out.
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Indicatol

5. | can use the advanced
internet skills, such as using a
search engine, identifying and
downloading appropriate files,
and installing or updating

sofiware

SA

Mean

365

Std Dev

081

Interpretation

Strongly Agee

Overall

368

065

Strongly Agree

More s, in ferms of studying skills in the online set up of education, most of the responses in the indicators fall under “Agree”

category with a mean of 2.44. Results are displayed in Table 5. Although students can follow structured approach in problem solving,

can communicate effectively with their classmates, can express their thoughts and ideas well, and can comfortably do class works

independently and without regular face-fo-face inferaction with the instructor, there are still some rooms for improving their capacities.

Although, respondents srongly agreed that they are willing fo learn new technologies related fo education.

Table 5. Studying skills

Indicators N A Mean Std Dev

1. I can follow a structured ‘ o ,

approach fo find solutions to 2 216 8 1° 292 078 Agree
% 22 52 21 5

problems related fo leaming.

2.1 can commuricate efectively e o

with my classmates using online 304 099 Agree
% 43 27 22 8

technologies.

3.1 can express my thoughts and ~ f 82 130 159 42

press myhoug 261 092 Agree
ideas well using online technologies. % 20 31 38 10
4.1 am willing fo leamn new f 234 132 35 12
o 342 077 Strongly Agree

technologies related to education. % 57 32 8 3

5.1 am comfortable doing class
f 75 165 90 3

works independently and without 8 256 o Agree

regular face-to-face inferaction % 18 40 22 20

with the instructor.

Overall 244 0.89 Agree
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| The next varioble under preparedness is the mofivation of students and data can be found in Table 6. In most of the indicators,
| the respondents agreed as reflected in the overall mean of 3.04. This indicates that students remain motivated in studying even though
instructors are not online at all time, enjoy leaming various lessons that is both interesting and challenging, consider flexibility in fime as
an important mofivating factor in pursuing their study through online class and are able to complefe their studies even if there are
distractions. Moreover, respondents strongly agreed that with the current sef up, they can set goals and objectives for learning. Selim
Ahmed (2010) described that motivation is a crucial ingredient with online learning. It is vital for students to be highly mofivated and

have a positive attitude when attending online courses.

Table 6. Motivation

SA SD Mean Std Dev Interpretation
1.1 can remain motivated in ‘
1 1
studying even though the instructor o8 6 8 = 279 09 Agree
% 26 40 21 13
is not online at all fimes
2. | enjoy leaming various lessons s o %
that is both inferesting and 295 09 Agree
% 35 34 21 9
challenging
3.1 consider flexibility in time as an
f 192 130 71 20
important mofivating factor in 220 089 Agee
pursuing my study through online % 46 31 17 5
class
4.1 can set goals and objectives  f 191 157 49 16
327 082 Strongly Agree
for leaming % 6 38 12
5. 1 would be able to complefe
" e 155 147 70 41
my studies even if there are 301 097 Agree
% 36 36 18 10
distractions.
Overall 304 093 Agree

The last variable under preparedness is fime management. Table 7 reflects the finding sin this sub variable. It can be noted that
with an overall mean of 3.19, respondents agreed that they are able to manage well their fime given the current set up of education
Specifically, they agreed that they are able to schedule their time in providing responses with online learning, are able to control their
desire in postponing important task, they are able o get their assignments done ahead of time. Noticeably, strong agreement has been

recorded over sacrificing their personal time in completing their lessons and having self- discipline in logging in to participate in online class.
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| Table 7. Time Management

Indicators N Mean Std Dev
1.1 can schedule my time to ¢ : . ;
provide fimely responses with N i % 2 319 0.80 Agree
% 38 48 9 5
online learning
2.1 can control my desire in
. f 162 166 63 22
postponing important task due fo 313 0.86 Agree
% 39 40 15 5
online learning
3.1 can gef my assignments done ~ f 142 151 94 26
29 091 Agree
ahead of time % 34 37 23 6
4.1 can sacrifice personal fime to f 219 122 53 19
331 087 Strongly Agree
complete my lesson % 53 30 13
5. I have self-discipline fo log in
d participai li f 204 155 % 18 332 081 Strongly Ag
an icipating in our online ron ree
paniepatng % 49 38 9 4 g
course
Overall 319 0.85 Agree

The dependent variable in this study is the effectiveness of online class as perceived by students and results are in Table 8. An
overall mean of 2.87 with a verbal interprefation of “agree” has been figured given the responses. Respondents agreed on the seven (7)
out of the eight (8) indicators. These include productivity of students are enhanced through online leaming that strengthen educational
concepts, missed lectures can be coped up through online learning, maximum engagement is offered, quality of teaching and leaming
increased through online leaming through the integration of various types of media and online learming is viewed more of a solution rather
than a problem. However, interaction between students and instructors is found to be weak as respondents strongly agreed on the first
indicator. Although students generally agreed on the items, reservations on its effectiveness can still be observed and are considered for
improvement.

In the inferview made by The Manila Times to the Filipino students last June of 2020, students have differing opinions and views
on the implementation of the online learning in the country (Kritz, 2020). According to them, they find online learing effective because
they have the liberty o leam on their own because online leaming is self-paced. While some see it ineffective because for them it is like
“you're just submitiing” school works for compliance purposes. Also, the professors just send the modules and include them in the exam

even if they were not discussed (Cua, 2020).
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Table 8. Effectiveness of Online learning

Indicators N Mean Std Dev Interpretation
1. Students and teacher interaction  f 188 193 24 8
336 068 Strongly Agree
is weak through online leaming. % 46 47 b6 2
2. Productivity of students can be
enhanced through online leaming ~ f 0 1 44 29
N 9 8 0 270 086 Agree
to strengthen educational % 19 39 35 7
concepts.
3. Online leaming ensures effec-
) y f m 125 153 24
tiveness in terms of coping up with 278 091 Agree
% 27 30 37 6
missed lectures.
4. Online learning offers maximum ~ f 68 179 133 33
268 0.84 Agree
engagement of student. % 16 43 32 8
5. Quality of teaching and
learning can be increased through 67 152 158 36
g ! V9 261 086 Agree
Online leaming because it % 16 37 38 9
integrates various types of media
6. Online learning ensures the
. . f 76 157 147 33
effectiveness for presenting the 267 0.87 Agree
% 18 38 36 8
work in class.
7. Online leaming is more pf a f 154 1
! "9 P % 1% 0 3 321 071 Agree
solution rather than a problem. % 37 47 15 1
8. Maximum amount of fime is
f 102 213 74 24
consumed while leaming through 295 0381 Agree
% 25 52 18 6
online learning
Overall 2.87 0.82 Agree
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EFFECT OF PREPAREDNESS TO EFFECTIVENESS

The relationship of the independent variables and dependent variables are measured using Pearson correlation analysis. It can be
nofed that access to technology and effectiveness of online leaming has negligible correlation with r value of 0.103* at 0.05 level of significance.
The next sub-variable - skills to technology is found to have negligible correlation also with effectiveness of online leaming with r value of
0.131** at 001 level of significance. Studying skills which is the third sub variable has been found to be moderate positively correlated with
effectiveness of online leaming with r value of 0.524*** at 001 level of significance. Moreover, with r values of 0.460** and 0.430**, motivation
and time management are found to have low positive correlation with effectiveness of online leaming at 0.01 significant level

Moreover, looking at the 2 values, variations on effectiveness of online learning can be accounted to the sub variables of
preparedness fo online leaming. The variations are as follows: 1.1% can be accounted fo access to technology: 1.7 % to skills to technology;
275 % fo studying skills; 21.2 % to motivation and 185 % fo fime management. The correlation values suggest that studying skills has the
most influence on the effectiveness of online learning. This result is consistent with the findings of Tuntirojanawong (2013) which states students

were ready fo join an e-learing program and succeed due fo their effective study habits.

Table 9. Correlation Between Preparedness of Students and Effectiveness of Online Leaming

Correlations

5 Access to Skills : ; Ry Time
Effectiveness Technology Technology Studying Skills ~ Motivation [rincm—
Pearson 1 .103* 31 524* A60** A430**
Correlation (r)
” on 017 275 212 185
Sig. (2-tailed) 037 008 000 000 000
N M3 413 413 413 413

Using Multiple Regression Analysis, it can be nofed that with the p-values of 0.004, 0.000 and 0.003, skills in technology, studying
skills and fime management, respectively significantly affect effectiveness of online learming. In this particular, the effect of access fo technology
and motivation are found to be insignificant. Moreover, looking af the bet coefficient, studying skills was found to be the best predictor of
effectiveness of online learing. But overall, preparedness significantly affects effectiveness of online learning. Findings are displayed in
Table 9.

Gunawardena and Duphorme (2001) noted that preparedness relates to the various personal factors a student participating in
distance learning brings to the experience that influence its success. Further, the results can be supported by Lundberg et al. (2008) stating
that students may prefer o fake an online course or a complete online-based degree program as online courses offer more flexible study
hours. The flexible schedule also means lecturers can teach from the comfort of their own homes, allowing moderate freedom fo pursue
ofher interests. In addition to flexibility and access, multiple other face value benefits, including program choice and time efficiency, have
increased the attractiveness of distance learning (Paul & Jefferson, 2019).

The challenge of learning in a technology-based environment is the student’s level of personal discipline. The online setting for
leaming and its confidence in the medium as an effective means of leaming wil likely be dependent on an individual’s experience with
it. It comresponds fo individuals” atfitudes toward the medium, the experience with the technology and Intemet-related components of the
online course creating weak relationship of skills and access to technology on effectivity of online learning
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Table 1. Gadgets used by students

Independent Variable/s Beta Coeff. Std.Error Significance
Access to Technology 0019 0.039 0.361 0719 Insignificant
Skills in Technology 0113 0055 2018 0.004 Significant
Studying Skills 0.390 0.046 6622 0.000 Significant
Motivation 0116 0.048 1.739 0.083 Insignificant
Time Management 0.170 0.040 3009 0,003 Significant
Overall 0.467 0.046 10.701 0.000 Significant

Dependent: Effectiveness of Online learning

CONCLUSIONS AND RECOMMENDATIONS
Based from the findings, the following can be concluded:
1. Students used smarphones and laptops as their gadgets during online class. Also, most of the students have wired infernet connection.
2. In terms of preparedness to online leaming, students are very much prepared in terms of their access and skills to technology. Moreover,
mid-range preparedness can be concluded in terms of studying skills, motivation and time management.

@

Favorable assessment was derived on the effectiveness of online leaming as perceived by students

~

Preparedness significantly affects effectiveness of online learming. However, among the variables under preparedness, studying skills was
found to have the most influence based from correlation and regression values. Favorable assessment in terms of the effectiveness of online
leaming has been derived also in this study. Although analysis of the results will lead to the reservations of the students in assessing the

effectiveness of online learning

o

Findings of this study may be limited 1o the situations of state university in the Philippines, specifically the business students.

o

Recommendations are provided based fiom the findings.

The conclusions have led the researcher on the following recommendations:

Assessing the students” readiness in different areas is a must in order for online learning fo be effective.
2.1t is @ must that students must have a computer with infemet access and other equipment that may be aftached fo the computer such as
speakers and printers. Installation of appropriate software, Infemet browsers versions and multimedia plug-ins to address issues on technology

access.

w

. Skills in technology can be improved by sufficient orientations and seminars on the use of the online platform and some modemn ICT and
computers. Orientations must include discussion on web navigation, emailing, downloading and uploading of files and posting of messages
in the discussion board. Various online platforms can be used and appropriately infroduced to stimulate sfudents to present and express
their ideas and views. Moreover, having a designated technical support team during school hours will be beneficial for students who
experienced technical problems that may cause class interrupfion or more so, hinder their leaming

~

Students must know their effective study habits whether it be on a face to face interactions or online set up.

o

Time management is important for every student to understand the need fo arrange their ime within their daily schedule. Having self-discipline
is very important fo have a successful online program. Moreover, universities may consider allowing students to have combination of

synchronous and asynchronous classes

o

It is important that all students feel will comfortable with the process and technology of the online platform as the willingness of learners is
a key facior of a successful online education program. Keeping their mofivation upbeat is a challenge among instructor. Various acivities
online may be considered by teachers such as online gomes, etc. may be explored. Also, multiple learning materials should be uploaded
to help the students in completing their requirements
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7. Future researches may be conducted using this research as stepping stone. Researches expanding the respondents fo other courses is
advised, as well as fo private universities. Also, adding more variables may be considered and evaluation of the effectiveness of online

learning through oufput or outcome as basis is highly recommended.
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Abstract:

This paper presents a course transfer architecture for transferring students” credits and experience fo courses at a terfiary education
institufion with smart contracts stored in a blockchain network. The factors used in the transfer comparison process are divided info three
parts: (1) the qualifications of the applicant for the fransfer; (2) the conditions of a course transfer; and (3) the criteria for a course transfer.
The result is a credit transfer equivalency architecture for transferring experience and credits fo courses in higher education insfitutions.
The work of the credit transfer architecture for transferring experiences into courses in higher education insfitutions consists of two parts
as follows: (1) import data such as portfolio, qualifications, and knowledge; (2) process, which is a smart contract in Blockchain. If the
conditions are correct, credits will be transferred to equip the transfer of experience to courses at tertiary education institutions, between

disciplines or universities.
Keywords: Blockchain, Smart contract, Higher education institutions, Credit transfer, Data sharing

1. Introduction

The transfer of experience fo courses at institutions of higher education can be transferred between universities and between
disciplines or students who have not graduated but want fo come back fo study. At present, technology is used fo help compare the transfer
of a large number of credits, such as artificial infelligence technology (Kittiviriyakarn, Nilsook, & Wannapiroon, 2020)and blockchain
technology (Turkanovi€ ef al., 2018) (Muneeb et al., 2022). Blockchain technology plays a wide variety of roles today in all areas including
business and economics, medicine, education, agriculture, efc. Blockchain is seen as a revolutionary solution, dealing with modern
technological issues such as decentralization, credibility, identity data ownership and making informed decisions (Karafiloski & Mishev,
2017). In particular, in education, Blockchain has been used in issuing franscripts, certificates and benchmarking experiences, such as
a review of the use of blockchain in higher education and experimental implementation of blockchain-based university franscripts. To
empower students and fit info foday's more dynamic society (Amdt & Guercio, 2020). It offers a profotype implementation of an environment
based on the open-source Ark Blockchain platform. Based on the peer-fo-peer network, it represents the credits that students earn from
successfully completed courses (Turkanovi€ ef al., 2018). It examines eligibility requirements and identifies potential directional percepfion
gaps for future functionality with smart contract models and formal requirements (Tolmach et al., 2022). It also offers a framework to verify

academic certificates and credits of students enrolled in universities that can be digitally transferred between stakeholders (Srivastava et

al, 2019). From the study of documents and related research, his paper proposes fhe concept of ransferring experience fo courses in higher
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education insfitufions using blockchain technology with the correlation conditions made on smart contracts. This paper is structured as follows:
first, the Infroduction, and then the Related Work; this is followed by a discussion of transfers for exemption from studying courses, and the
Proposed Architecture. The studly closes with the Conclusion.

2. Related Work

The study considered papers and research on the theory involved in this article from various sources such as SCOPUS, IEEE, Science
Direct, efc.
2.1 Blockchain

Blockchain is a combination of techniques, cryptography, mathematics, algorithms and distributed consensus algorithms. It consists
of six main components: decentralized, transparent, anonymous, consensus base immutable open source (Saleh, Ghazali, & Rana, 2020).
Blockchain is a distributed database technology consisting of a transactional database of different users. It is designed to deal with databases
in the form of shared data in a distributed manner. The blockchain represents distributed ledger technologies (DITs), allowing the sharing of
ledgers of transactions that are read, validated and sfored in clusters (Belofti et al., 2019). Shared database storage technology, also known
as DIT, is a form of dota recording that ensures security. The previously recorded data cannot be changed or edited, and all users see the
same set of information. It uses cryptography principles and distributed computing capabilities o create a reliable mechanism (Services, 1924).

It can be concluded that blockchain is a shared database or DIT dota storage technology. Data previously recorded cannot be
changed or edited and all users see the same set of information using encryption principles (cryptography) and the ability of distributed

computing o create a reliable mechanism. The charadleristcs of blockchain are shown in Figure 1.

Figure 1. The sfructure of the blockchain.

The documents and related research were synthesized using content analysis. The issues, components and processes of blockchain
are summarized in Table 1.

Table 1. The components and processes of blockchain

Concept/Component Example of Factors Reviews

Blockchain Blockchain technology consists (1) Create: Create @ block contain-  (Belotfi et al., 2019;

of 2 components: ing fransaction request instructions. Muneeb ef al, 2022;

(1) Block (2) Broadcast: Distibute this new Niranjonamurthy ef al,

(2) Chain, block o all nodes in the system to 2019; Rahman et al., 2022;
update new blocks and record Services, 1924; Yermack,
transactions to the account. 2017; Bucea-Manea-fonig
(3) Validation: Validation using the et al., 2021; Andrian,
consensus algorithm Kurniawan, & Suhardi,

(4) Confirmation: Confirmation of 2018; Ko et al., 2018)

the transaction,
(5) Add fo the chain: Put the block
in line with the previous block.

The results of the synthesis of blockchain components and processes are described as follows. Blockchain has three main
components: (1) a block is divided into two parts: a block header secfion and a block data chain section, which remember every
transaction of every part of the system; (2) consensus is the formulation of agreements and consensus among the members of the Blockchain
network; and (3) validation is a review of the validity of the system and every node in the system.

Blockchain has a five-step process: (1) Create: it creates a block containing transaction request; (2) Broadcast: it distributes this new
block fo all nodes in the system to update new blocks and record transactions fo the account; (3) Validation: Algorithm-based validation;

(4) Confirmation: Confirmation of the transaction and (5) Add to the chain: Bring the block in line with the previous block

2.2 Smart Contract

A smart confract takes place in blockchain technology. It is a contract written in @ computer program that is automatically executed
when pre-defined conditions are met. A smart contract contains transactions to be stored. It is primarily replicated and updated in distributed
blockchain and is a blockchain-based computer program (Zheng et al., 2020). Smart contracts store the terms or agreements of contracts
in the form of computer code, which is stored on the network blockchain (Services, 1924). Smart contracts are used as computer programs
that run on blockchain networks. It can display triggers, conditions and business logic fo enable complex programmable fransactions
(Xu et al., 2016) and the terms of a specific agreement or confract using software code and computer infiastructure (Munesb ef ol., 2022),

Therefore, it can be concluded that a smart contract is used to write computer programs to verify the terms of various agreements.

It s a self-regulating execution according fo the terms and conditions specified. An example of a smart coniractis shown in Figure 2.




State Variables
address....

Functions

Modifiers
onlyContract......

Events
paid

Smart contract

Figure 2. Smart contract

Again the relevant documents and research were synthesized using content analysis. The composition and process of smart

contract work is summarized in Table 2

Table 2. The concept and processes of smart contract

Concept/Component

Example of Factors

Reviews

Smart Confract

A smart contract is a code on
the terms of a transaction that
can be executed manually. It
stores the terms or agreements
of the contracts in a computer
code with a decentralized
consensus that is secure and

(1) Create an agreement.

(2) Triggering events identifies
events/purposes.

(3) Publish a disfribution to users
who have signed up to purchase
according fo the terms specified
(4) Termination of the agreement

(Belotti et al., 2019; Hewa,
lianttla,& liyonage, 2021;
Image, 2021; Mishra et al.,
2021; Sergey & Hobor,
017; Services, 1924;
Tolmach et al., 2022; Zhao
ef al., 2019; Abbas, 2020;

standardized, which allows when there is a buyer Alshahrani, 2022)

users to automate actions on (5) Report run when the user
blockchain platforms. reports a violation, after the user
transfers the deposit to confract

publish.
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| The composition and process results of the smart contract are as follows. Smart contracts are computer codes and decentralized
| consensus models that are secure, automated and standardized. Standardization allows users to automate acfions on blockchain platforms.

The work process has five steps: (1) create an agreement (2) triggering events identifies events/purposes; (3) publish a distributi
on to users who have signed up fo purchase according fo the ferms specified; (4) termination of the agreement when there is a buyer,
and (5) report run when the user reports a violation, after the user transfers the deposit to contract publish.

2.3 Credit transfer

Credit fransfer refers to the receipt of credits for courses completed at one insfitution or program upon transfer fo another or courses
taken in one program that can be transferred to the same program at another institution or another program at the same or new insfitution
(Haiden Heath, 2021). Credit transfer refers to the process by which students learn in one organization and become officially recognized
by another (Milian & Munro, 2020). Students who complefe courses and programs from equivalent institutions or agencies will receive
transfer credit. Courses or programs undertaken af the post-secondary or other institutional levels will be considered through credit transfer
(Senate & Provost, 2014).

Processes of credit transfers are as follows: (1) The process of considering the student's work. It is suggested that failures on the
part of the program do not need to be redeemed for the student to progress or be rewarded based on their performance. They are
registered, however, usually, no credit is given for failed parts of the program; (2) remuneration, which is a process for determining the
overall performance of students and that can recommend credits for the part of the program that the student does not meet (Pollard,
Hadjivassiliou, & Swift, 2017). The credit fransfer process consists of the following factors. First, the evaluation of the subjects requested for
assessment from hours; fraining for not less than the number of hours of coursework required or content consistent with the course group
subjects at the vocational level, at least 60%; a vocational certificate and at least 75% bachelor’s degree in technology, considering the
information from the preliminary interview, job characteristics, workplace, and experience. Second, the assessment, transfer of knowledge.
and experience using a variety of methods that cover the objectives of the curriculum, course performance and course content. This will
be af the discretion of the assigned committee (Kittiviriyakarn, Nilsook, & Wannapiroon, 2020).

In conclusion, credit transfer is the process by which student leaming is completed in one organization and accepted by another
organization or a different program at the same insfitution.

The documents and related research were synthesized using content analysis . The issues, components and processes of credit
transfer work are summarized in Table 3.

Table 3. Results of the synthesis of credit transfer constituents and processes

Concept/Component Reviews

Example of Factors

Credit transfer The process by which student (1) Consider the student’s perfor- (About learn.org,2022;
LISBDNETWORK, 2022
Al-Kurdi, El-Hoddadeh, &
Eldabi, 2018; Bucea-Ma-
nea-tonig et al,, 2021;
Miranda et al., 2021;
Abbas, 2020; Turkanovi€
et al, 2018; Milian &
Munro, 2020; Senate &

Provost, 2014))

learning is completed in one mance/level of academic perfor-

organization and accepted by mance by the assessment commit-
another organization or a tee.
different program in the same (2) Evaluate students” grades.

insfitution.
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The process is as follows: (1) to consider students’ performance/grades by the assessment committee; (2) 1o assess students’ grades.
2.3.1 Course fransfer comparison factors

There are five factors for transfer comparison criteria: (1) the applicant’s qualifications for the transfer; (2) the conditions for the transfer
comparison; (3) the knowledge of the applicant for the fransfer; (4) the experience of the applicant for the transfer, and (5) the professional
standard (Kittviriyakarn, Nilsook, & Wannapiroon, 2020). The European Credit Transfer and Accumulation System (ECTS) is a framework for
a higher education grading system developed by the European Commission and agreed by EU member states; it is student-centered. Factors
used in the transfer comparison were as follows: (1) previous academic achievement; (2) qualifications; (3) experience; and (4) leaming curve
(Guide, nd.).

The transfer student’s factors include the following: (1) knowledge; (2) skills; and (3) sufficient specific competence prior to joining any
program or course at the transfer insfitution.

The four factors of transfer comparison can be summarized as follows: (1) the applicant’s qualifications; (2) the conditions of the transfer;
(3) the applicant’s knowledge of the transferor; and (4) the experience of the transfer applicant.
2.4 Data sharing

Data sharing is performed by uploading raw data or mefadata so data can be published. A central server collects uploaded data
and displays them in a private network which requires very low latency for best performance. Collaborate by experimental and observational
data available. Sharing information between organizations, especially corporate ecosystems or dffiliates. This is the result of new privacy
technologies that revolutionize the way we think about encryption, which makes it possible to share information securely (Kowalczyk & Shankar,

017). Data sharing refers to the collection of practices, technologies and cultural elements and the legal framework related to transactions in

all types of digital dota between different types of organizations (Wilbanks & Friend, 2016). Data sharing is a practice of giving parners access
fo information they do not have access fo in their data systems. Sharing information enables stakeholders to leam from each other and work
together on shared priorities (To, 2020). Therefore, data sharing is the process of sharing information with partners so that they can share
information securely. The documents and related research were synthesized using confent analysis. The issues, components and processes of

data sharing work are summarized in Table 4.

Table 4. Results of the synthesis of data sharing consfituents and processes

Reviews

Concept/Component Example of Factors

Data sharing The process of sharing informa- (1) Input (Fan et al., 2018; Hoang,
tion with partners for safe (2) Upload Lehtihet, & Gharnri-Dou-
sharing of information includes (3) Sharing dane, 2020; Kang et al.,
the following elements: (4) Reuse 2019; Kowalczyk &

(1) Mefadata Shankar, 2017; Naz et al.,
(2) Content 2019; Wilbanks & Friend,
(3) Server/Storage 2016; Shrestha et al.,

(4) Security 2020; M Report, 2017; To,
(5) Information. 2020)

The process is as follows: (1) input; (2) upload; (3) sharing; (4) Reuse.

The relationship of the theory involved in this article is shown in Figure 3.

Figure 3. Blockchain data relationship

3. Transfers for exemption from studying subjects at Rajabhat Universities in the south

Rajabhat Universities in the South consist of five universities, namely, Surat Thani Rajabhat University. Phuket Rajabhat University
Nakhon Si Thammarat Rajabhat University Songkhla Rajabhat University and Yala Rajabhat University. Studies have shown that all Rajabhat
Universities fransfer course credis fo fransfer experience across the five courses in higher education insfitutions. According fo Rajabhat Universty,
an equivalency transfer for exemption from studying subjects means taking a course that has already been studied or bringing training results
or results of non-formal education or formal education to request exemption from repeating a course (Uailu, n.d). Phuket Rajabhat University
also include taking the course content from Rajabhat Institutes, and other higher education institufions, that have been studied, including
informal education, without having to study that course again (Rule-Credit-Bank-64.Pdf, n.d.). The transfer for exemption from coursework
brings the grades of courses in university courses or courses of other higher education insfitutions for students who have previously studied
informal education, training, or work experience to consider, compare, fransfer and assess according to the university's curriculum without
having to study that course again (Announcement-on-Criteria-and-Methods-for-Evaluating-Transfer-of-Grades-Bachelors-Degree-2019.Pdf, nd)
It can be concluded that comparing course credits for transferring experience to courses in higher education insfitutions means bringing
the results of courses in university courses or courses of other higher education institufions of students who have previously studied informally
or have fraining or work experience, fo request an exempion fom repedting a course.
3.1 Criteria for transfer of courses

The Ministry of Universities regarding the criteria for the transfer of bachelor's degree results Entering the system of education in
2002 consists of the qualifications of those who have the right o request for iransfer of academic results. and criteria for equipping courses
and transferring credits during formal education and non-formal and/or informal education info the formal education system. The documents
and related research on criteria for fransferring academic results of Rajabhat Universities in the south were synthesized using content analysis.
It is divided info issues regarding the qualifications of the applicant to fransfer conditions for comparing the transfer and the criteria for
comparing the fransfer. According to the 2015 Undergraduate Program Standard Criteria, the curriculum consists of the following: (1) curriculum
consisting of fields of study, (2) curriculum structure consisting of general education courses, specific courses and free elective courses; and
(3) courses consisting of course codes, subject names, number of theoretical sessions, practical sessions, credits and course descripfions

This is explained in Tables 5, 6 and 7.




| Table 6. Ciiteria for bachelor's degree transferees of Rajabhat Universities in the south

Nakhon Si Surat Thani Phuket Songkhla Yala Synthesis
Thammarat Rajabhat Rajabhat Rajabhat Rajabhat
Rajabhat University University Unwersi? University
iversity (Announc: (Rule-Cred-  (2020-07-0 (Exemption
ilu,nd)  ment-on-Cri- Bank-64P  1_590PDF,  from the
fe- df, n.d) nd) Department
ria-and-Meth of Education

ods-for-Eval- Standards,
vating-Trans- Department
fer-of-Grades of Education

Bachelors-De
?vee-2562.l’d

, n.d.) Universlgy
Yala,

Itis o course or a group of courses
thl recpest xempion o e

results of a higher education

Frogram or 1 saunalort. e v v v v v v
Ofice o the Higher Education

Commission or a government

agency authorized under the law.

The total number of exempled
credls must not exceed
Iwodhirds of the minimum total v v v v v

credis for the course being

Upon exemption, the student

must have spent af least one

academic year of the v v v v v
university.

Itis a course or a group of

courses wih a course
description covering not less v v v v
thn three-fourhs of the
course, excluding grades.

The transfer credit of course

is 1o be compleled in the first v v v v v

semesler

Those who siudied informally.
The knowledge must be
comparable fo the courses in
the University course.

Those who have completed
both short-term and long-term

m;wmng (ou‘rses from ,

educafional institufions/uni-

versity courses/public ond v v v v v
‘)r ivate agencies must have at

least the fime spent training in

the course and

level bosic score.

&
8

In the c the
rmber o o v
fraining is not less than 80
crcen of e numbet of v v v v v
ours laught in the system of
ihe subjeds recuesing e
exempfion.
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| The criteria for bachelor’s degree transferees of Rajabhat Universities in the south are as follows: (1) It is a course or a group of subjects
requesting an exempfion from the results of a higher education program or its equivalent, the Office of the Higher Education Commission or
a govemment agency with legal authority o certify. (2) The fotal number of exempled credits must not exceed two-thirds of the minimum tofal
credits for the course being studied. (3) Upon exemption, they must spend af least one academic year at the university. (4) It is a course or
a group of courses with a course description covering not less than three-fourths of the course that excludes academic results. (5) The transfer
credit of course is to be completed in the first semester. (6) Those who studied informally must have knowledge comparable fo the courses in
the university course. (7) Those who have completed both short-term and long-term fraining courses from educational institutions/university
courses/public and private agencies must have at least the fime spent training in the course and assessed as a point value. (8) In the case of
training, the number of hours arranged in training is not less than 80 percent of the number of hours taught in the system of the subjects

requesting the exemption.

Table 7. Conditions for transfer of bachelor’s degree af Rajabhat Universities in the south

Nakhon Si Surat Thani Phuket Songkhla Yala Synthesis
Thammarat Rajabhat Rajabhat Rajabhat
Rajabhat University University y
University (Announce- (Rule-Cred- 0 (Exemption
Joilu, n.d.) ment-on-Cri- i . from lﬁe
, nd) d) Department
ria-and-Meth of Education

Standards,
Department
of Education
Services,
Office of the
University
Yala, nd)

Students who wish to fransfer

Credlts must have completed no v v v v

more than 10 years of study.

Those who have been transferred

to waive grades will not be \/ \/ \/ v \/

Sligible for an honors degree.

Coursed with a score of not

fess than °C" or “F" of olher

equivalent scores and an v v v v v
assessment of notless than

2,00 or “Pass”.

Credits must be greater than
or equivalent 1o The subjects
for which the acaderic v v v v

results are to be waived,

Recording the results of the

exempion of acadermic

resuls, the lefter P/Tis v v v v v v
disployed wihout consider-

ing the cumulative mean,

The fransfer of academic

lts and the exemption of

cousowork unde s v v v v v
regulation fee must be paid

according to the announce-
ment of the universily.
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Nakhon Si Surat Thani
Thammarat Rajabhat
bhat University
(Announce-
ment-on-Cri-

b
ria-and-Meth
ods-for-Eval-
vating-Trans-
fer-of-Grades

Phuket

Rajabhat

University

(Rule-Cred-

it-Bank-64.P
, n.d)

Songkhla
Rajabhat
University
(2020-07-0
1_590.PDF,
nd)

Yala Synthesis
Rajabhat

University

(Exemﬁiion

from the

Department

of Education

Standards,

Department

of Education

-Bachelors-De
?ree-ZSEZ.Pd
. n.d)

Universih
Yalo, nd)

he assessment method must be
rded s follows:

“P"(Pass) refers to courses that can
be transferred without calculating
he cumulalive averag

“CS” (Credits from Standardized)
refers fo credlis eamed by
evaluafing the wiitien fest
experience using fhe siondardized

fesl.

“CE" (Credils fiom Examintion) v v v v v
means credits from the writien
examination assessment.

“CT” (Credis from Training) means
credits from the assessment of
raining experience according fo
the specified course.

“CP" (Credits from Portfolio) means
credits from the porfolio
assessment experience and wrien
exam.

The conditions for transfer of bachelor’s degree at Rajabhat Universities in the south are as follows: (1) Students who wish o
transfer credits must have completed no more than 10 years of study. (2) Those who have been transferred for exemption of grades
will not be eligible for an honors degree. (3) Coursed with a score of not less than “C” or “P" or other equivalent scores and an assessment
of not less than 2.00 or “Pass”. (4) Credits must be greater than or equivalent fo the subjects for which the academic results are to be
waived. (5) Recording the results of the exemption of academic results, the letter P/T is displayed without taking info account the cumulative
mean. (6) The transfer of academic results and exemption from studying subjects under this regulation fee must be paid according to the

university announcement. (7) The assessment method is recorded as follows: “P” (Pass) refers to courses that can be transferred without
calculating the cumulative average; “CS” (Credits from Standardized) refers to credits from the written test experience assessment using
the Standardized test; “CE” (Credits from Examination) means credits from the written exam assessment; “CT” (Credits from Training) means
credits from the assessment of fraining experience according to the specified course and “CP” (Credits from Portfolio) means credits from

the portfolio presentafion experience assessment and wiiten exam.
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4. The Proposed Architecture
Alter consulfing the relevant literature, this study proposes an architecture of transfer comparison systems in higher education
insfitutions using smart contracts in blockchain as shown in Figure 4.

Vser
Itertace

edents

- gm | | ratcnn ix-l-«.

mpart Dats | __

Process of Credins Tramfes

Figure 4. the architecture of a course transfer

Figure 4 the architecture of a course transfer architecture for fransferring experience to courses at a tertiary education institution,
it was found that the people involved in the system were students are described as follows: (1) The porifolio is the personal information
of the transferee. (2) Qualifications are the characteristics of the learners. (3) Knowledge is a transcript showing academic results and
various certificates of the transfer applicant. Then, the data from all three aspects is brought info the transfer comparison process as
follows: (1) Check the rules for transfer comparisons (Rules). (2) Check the conditions of the transfer (Conditions). (3) Check with the course
to which you wish to transfer (Curriculum). If correct, then compare the transfer by checking the conditions of the smart contract in the
blockchain. If the transfer comparison conditions are met, the transfer will be compared and transfer the cost of the transfer. If it is by
consensus, the result of the course transfer will be sent to the leamer as well as the grade report.

5. Conclusion

This paper presented the architecture for transferring students™ credits and experience on courses in higher education institufions
with smart contract. The architecture consists of two parts as follows: (1) import data is the receiving data such as portfolio, qualifications,
and knowledge; (2) process of credits transfer is the work of smart contract in Blockchain, which will check the conditions of the fransfer.
If the conditions are correct, the course credits will be transferred to the course at a higher education insfitution; then, transfer credits

will be tiansferred fo avoid having o repeat courses af he new insfitution.
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Abstract:

In this paper, the researchers were inferested in data-driven decision-making support systems in vocational education. The
conceptual framework of Business Intelligence (BI), when combined with academic processes, can be significantly improved. This paper
aims to explain Bl solufions to support the academic activities of vocational education. With B, we can leverage a suite of analytical
tools that support decision-making for different types of users (students, faculty, administrators, and decision-makers). Data-driven decisi
on-making (DDDM) processes with Bl solutions for proposed vocational education management include Data, Information and Knowledge.
The decision-making process is taken through the ELT process (Exiract, Transform, Load) and then sfored in a data warehouse (DW) for

he decision outcome. The decision outcome is then applied and refumed fo the classroom, building or disfict
Keywords: distributed cloud, cloud services, digital repository, digital transformation

1. Introduction

Nowadays, many educational insfitutions collect and produce information about educational insfitutions, such as student
information, faculty, academic process, courses, research and innovation, and collaborate with other organizations or establishments
to analyze and use it as a decision-making tool. The use of Business Infelligence (B), a business process, is used in education to anal
yze all data by developing a data warehouse and a data-driven decision-making system. Sources refrieved from different sources

are integrated info the infegration system (Yulianto & Kasahara, 2018).

Vocational education in Thailand, where vocational education management is the management of professional education to
produce and develop a workforce of three levels: skill level (professional diploma level), technical level (higher vocational certificate
level) and technology level (bachelor's degree in technology or operational line), which is the management of long-ferm education
and vocational training and the management of short-term studies. The objective is fo ensure that leamers and graduates are competent

in accordance with the needs of the establishment, community and self-employed,

Thai vocational education is not widespread in any system that can provide instant data analysis in the organization. Although
there are several online application services in the main educational management. At present, executives simply request conventional

data reports in a paper or document file.
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Therefore, the development of a multipurpose data warehouse system fo analyze and visualize data is essential for data-
driven decision-making. This archive provides solutions beyond independent online applications, such as teaching courses, admissions,
student enrollment, programme selection, and portal systems in vocational education that combine data from multiple sources into

one source (Yulianto & Kasahara, 2018).

2. Literature Review
1 Business Intelligence
Depending on who determines it, business intelligence does not yei have a clear definition (Krasic et al., 2021). Some consider
Bl as data reporting and visualisation, some define Bl as performance management. Database vendors highlight data extraction,

fransformation and integration. Analytics vendors emphasise statistical analysis and data mining (Azvine et al., 2006).

Business Intelligence (Bl) is an enterprise management system that describes applications and technologies used to collect
and change doata, and analyze information about a business to improve decision-making processes (Moss & Atre, 2003). The B
lifecycle is a step towards developing effective Business Infelligence (BI) decision support applications, such as Academic Dashboards,
with six steps in the Bl lifecycle, starting from the beginning to implementation. These include jusfification, planning, business analysis,
design, consfruction, and deployment, each of which has been developed to be more detailed according fo the needs of the Bl e
nvironment (Moss & Alre, 2003; Destiandi & Hermawan, 2018).

Business Intelligence (B) is an online and real-fime application that large and modern organizations require to increase their
competitive advantage in a globally competitive environment. Higher Education (HE) insfitufions can be organizations with excellent
resources, so it is necessary fo use an application that can be a tool to achieve the business goals of the group (Trisnawarman & Imam,
2020). Higher education can successfully implement and apply business intelligence because this wise decision-making mechanism
can improve student achievement. (Mutanga, 2014)

The researcher synthesized Bl elements from the review, which shows that Bl characteristics have two design groups. Most

researchers determined Bl consisted of four components: data source, data integration, data storage, and report and visualization, as
shown in Table 1.

Table 1. The synthesis of BI

Example of activities/

Concept Reviews

materials/equipment

® Dafa Source

Business Intelligence:

Business intelligence (BI)
Business processes that apply
to organizations in data
analysis to achieve results that
will help senior management
make effective business

decisions.

© Data Integration (ETL)
 Data Storage (DW, DM)

o Report & Visualization

(Krasic et al., 2021)

(Talaoui & Kohtamdki, 2020)
(Azvine et al., 2006)

(Eggert & Alberts, 2020)
(Muntean et al., 2021)
(Sierra et al,, nd.)
(Moscoso-Zea ef al., 2019)
(Boulila et al., 2018)
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Example of activities/

Concept Reviews

materials/equipment

© Data Source (Villegas-Ch et al., 2020)
® Selected Data (Scholiz et al., 2018)

o Preprocessed Data (ELT)

o Transformed Data

® Data Mining

® Knowledge

Table 1 shows a synthesis of Bl elements from the review and highlights that the characteristics of Bl have two design groups.
Most researchers defermined that Bl consisted of four components: data source, data integration, data storage, and report and visualization.
These different perspectives make it clear that Bl has many aspects to visualization (Azvine et al., 2006). Bl is the collection of raw data
from multiple sources. Next, data is extracted, transformed, and loaded info data storage for analysis and reporting through various
tools as shown in Figure 1

[Datn Source Diata Integration Data Storage Report & Visualization

Dulzhase « Extract Data
Cloud Database « Tranaform Data Drata Warehoise
Data Mart

Log file |

= L D
xlsx, esv eie. | Load Data

Figure 1. Business Intelligence Framework

Source : Self-Modeling Author

Figure 1 describes the framework of the Bl solution used in the present paper. The main components of the Bl solution are:
(1) data sources containing data for the academic process. This data comes from databases, cloud databases, log files, xlsx, csv efc.,
(2) data integration, several ETL operations are needed to load the data into the data warehouse, (3) data warehouse containing the

information needed for the Bl solution and, (4) the results of using BI tools are presented in reports and visualizations.

2.2 Data Driven Decision Making

Dota-driven decision-making (DDDM) is o term that refers to the systematic collection, evaluation, review and collection of results
to support decision-making and strategies in university education. DDDM is a common technique that may be used fo strengthen
commercial processes as well as operational frameworks and regulations in any business. At the same time, DDDM is an ideal method
to collect and understand concrete information to identify realistic solutions to complex problems and challenge stubborn behaviour that

does ot mest the requirements of key decision-makers (Awan ef al., 2021; Ashaari st al. 2021).
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The goal of data-driven decision-making (DDDM) is the same as encouraging stakeholders to make data-driven decisions.
Taking this goal info account, it is important to understand the historical and political context of information usage practices in schools,
although a wide range of data can affect educators' decisions and actions on a daily basis. Numerical dota that relies heavily upon
students' fest scores has received particular attention in policy and practice. For example, U.S. school funding and reputation are based
on fest results data (Dodman et al., 2021).

The researcher synthesized DDDM elements from the review, which shows that DDDM characteristics have two groups, and most

researchers determined that DDDM consisted of six components: data, information, knowledge, decision, implement, and impact, as shown
in Table 2.

Table 2. The synthesis of DDDM

Example of activities/

Concept Reviews

materials/equipment

Dota Driven Decision-making models for o Dafa (Mandinach, Rivas, et al., 2006)
Decision Making senior executives who are - Organize (Kavitha & Chinnasamy, 2021)
suitable for technological - College (Hwang & Chu, 2009)
change Decisions require a o Information (Gill et al., 2014)
wide range of information. - Summarize (Akanmu & Jamaludin, 2015)
- Analyze (Dodman et al., 2021)
© Knowledge
- Prioritize
- Synthesize
® Decision

o Implementation

® Impact
Data-driven decisions af the o Technological (DoGan & Demirbolat, 2021)
school level Infrastructure and

Hardware

 Data Usage Culiure
o Data Usage Purpose
 Dafa Literacy

Table 2 shows a synthesis of DDDM elements from the review, which shows that DDDM characteristics have two groups.

Most researchers determined DDDM consisted of six components: data, information, knowledge, decision, implement, and impact.

The conceptual framework for data-driven decision-making is shown in Figure 2. This framework was developed based on
the assumptions of educators on how to be driven by information without limiting particular areas in the educational system. There
are questions or problems that need to be collected, analyzed, and verified fo make informed decisions. As mentioned above, it is
imporiant fo note that the model presented here represents decision-making within the school district, focusing on classroom, building,
and district levels (Mandinach, Honey, et al., 20006).
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Knowledge

| Prioritize |-

Information ' - .?
‘. Summaize ] N 3\',\'n(||-ui(r
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| Collect l
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District

Figure 2. Framework for Data-Driven Decision Making
Source : Self-Modeling Author

In Figure 2, according to Ackoff (1989), data, information and knowledge contribute to a continuation in which raw data
is converted into data and ullimately into knowledge that can be used to make decisions.

Data does not have meaning in itself, which can be in any form, whether or not it becomes data depends on the understanding
of the data sefter.

Information is data used to understand and organize the environment by revealing an understanding of the relationship
between information and confext. However, that alone has no impact on future operations.

Knowledge is a collection of beneficial information before implementation the sequence of the establishment of knowledge
-based conceming information and fested teacher ability. The investigation of teacher ability is to consider students' performance
evaluation fo their skills in the classroom.
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2.3 Vocational Education

Vocafional education in Thailand is the management of professional education to produce and develop a workforce of three
levels: skill level (Vocational certificate), technical level (Diploma) and technology level (Bachelor's degree in Technology), which is the
management of long-term education and vocational fraining, and the management of short-term sfudies. The objective is to ensure that

learners and graduates are compefent in accordance with the neads of the establishment, community and self-employed.

Thai vocational education is not widespread in any system that can provide instant data analysis in the organization. Although
there are several online application services in the main educational management. At present, executives simply request conventional

data repors in a paper or document file.

The researcher synthesized VE elements fom the review, which shows that VE characteristics have two groups, and most researchers
defermined VE as shown in Table 3

Table 3. The synthesis of Vocational Education

Example of activities/

Concept Reviews

materials/equipment

Vocational Education Higher vocational education © Administration and (Chang & Hsu, 2010)
management
o Service and resource
obtaining
o Teaching and HR fostering
o Academic research

and development

Vocational qualification level o Vocational cerificate (OVEC, 2019)

 Diploma

o Bachelor's degree in

Technology
The digital transformation o Supenvision and Manage-  (Rujira et al., 2020) (Vocational
framework for Vocational ment Education Standard, 2017)
Education Colleges o Curriculum and learming (OEC, 2018)

management (APACC, 2016)

o Students and Graduates
o Teachers and educational
personnel

o Infrastructure

o Research

® Community service

o Bxcellence of college




3. Result
from document, synthesis and research related to business intelligence, data driven decision making, and vocational education,
the network clusters are shown in Figure 3.
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Figure 3. Network showing modularity

Figure 3 shows that the organizational network consists of three main clusters: Business Intelligence (BI), Data-Driven Decision
Making (DDDM), and Vocational Education Management (VEM).

From the study, synthesis and research related to business intelligence, data-driven decision making and vocational education
can be applied fo develop a conceptual framework and examine the factors affecting decision-making in vocational education, as shown
in Figure 4.

Knwwledge
Information

- T

Ly
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e
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Figure 4. Concepiual Framework of DDDM process with BI

Source : Self-Modeling Author
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Figure 4 describes the framework of the DDDM process with Bl solufions for proposed vocational education management
that include: Data, Information, and Knowledge. The decision-making process is faken through the ELT process (Extract, Transform, Load)
and then sfored in a data warehouse (DW) for the decision outcome. The decision outcome is then faken and refumed fo the Classroom,

Building, and District. This model applies to vocational education management

Data is what we perceive and store, without being processed. This may be true or false information. Take the simplest example,
such as photographs, sounds, efc.

Information is the use of raw data then organized fo use in decision making.
Knowledge is the bringing together of information, fo select and build new knowledge and decision making.
The Decision Outcome is the result of data, information and knowledge being brought info the data warehouse process

Data does not have meaning in itself, which can be in any form. Whether or not it becomes data depends on the understanding

of the data seffer.

4. Conclusion

In this paper, the authors propose a data-driven decision-making approach combined with Bl processes for vocational
management. In the proposed model, the driven data is related to vocational education. All data will be collected and organized in
order fo obtain information that can be used in decision making. A large amount of information is then synthesized and prioritized
as new knowledge. The data, information, and knowledge gained will go into the Bl process to achieve better results and used in
decision-making in vocational management

The development of a Bl system includes the fact that the system truly supports and helps users at various stages of the
decision-making process based on the observed research. The model is based on the management procedures used by the insfitution,
such as the financial management, the equality in education, and the professional excellence management, which include behavioral
assessment, research, curriculum and learning, dropout, and resource management. Applications have the power fo affect college that
are looking for innovation and results to those who need it to make decisions. It is obvious that the BI development process depends
on source data ingested into the data warehouse, which may be accomplished by the reporting process while taking info consideration
insights gathered from the past 1o the present from stakeholders across all sectors.

However, this concept is only a guide for presenting a decision-making model. There may be changes in the data format.

Methods for obtaining outcomes may be based on the context of educational institutions in each region.
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Abstract:

Vocational colleges present obstacles to the development of organizations and knowledge that can meet the needs of smart
campuses. At the same fime, smart campuses promote environmental sustainability and sfimulate the widespread use of new information
and communication technologies. That is why the smart campus of the College of Vocational Education has been developed. This is
a college where technology, equipment and applications create new experiences or services and facilitate them. The Vocational
College’s Smart Campus is conceptualized as a testing base for other smart campuses, and has been driven by the need to research
smart and sustainable approaches fo life, colleges, vocational education, higher education and other activities that have never been
thoroughly addressed. This research proposes the Vocational College's Smart Campus concept fo simulate data generation with an
10T-based network of wireless sensors in the field of environmental monitoring and mood deteciion fo provide insight into comfort
levels, in addition o exploring the university's ability to participate in sustainability projects. Preliminary results highlight the importance
of workspace monitoring, as performance has been proven to be directly influenced by the environment in vocational colleges to

increase energy efficiency.
Keywords: Digital twin, IOT, Environmental monitoring, Smart campus

1. Introduction
In educational research, laboratories using loT technology are designed, which are connected to fraditional network facilities
through the IoT of designed and used architecture.(Ferndndez-Macias et al., n.d) It shows that the smart campuses of vocational

colleges can effectively control classroom use and achieve low application latency with high throughput and good practice capabilifies

Internally, Academies are in the process of changing strategically to adapt to the challenges posed by the growing impact of
digitization and the continued development of insfitufional and labor market expectations. This global change is contextualized in a broader
story of profound social change.(Shea et al., 2020) Emerging technological trends require the creation and implementation of digital
strategies in education, with clarity of vision and the ability to make timely decisions. Responding to this change, (Fermdndez-Macias et al, nd)
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educational institutions are focused on managing schools. For example, they are addressing the need to teach in almost all conditions,
face-to-face or long distance, adopting technologies focused on digital management and leaming evaluation, and promoting communication
technology and collaboration. At the heart of this change to collaboration and environmental monitoring of schools is: convenient and
sustainable schools.(leal Filho et al., 2018)

Most schools approach digital transformation too (Uskov et al., 2018) cautiously, with the result that the rate of digital change in
higher education is lagging behind other sectors. The development of smart schools must be able to accommodate the growing demand
while promoting environmental sustainability. Recent years have seen the emergence of new information and communication fechnologies
such as the 10T Big Dota and Digital Twin. However, the use of such a number of fechnologies in a wide geographical area requires
experimentation ond testing. The goal of experimenting with the use of these ICT technologies is to support the effective management of
(Vasileva et al., 2018; Villegas-Ch et al., 2019) "small" smart schools. In the context of the smart campus, it is important fake info account
the needs of students and staff who are on campus while improving the sustainability of the environment

This study suggests that comfort in the educational environment is an important variable for the success of leaming and the evolution
of society. Comfort is often associated with personal and separate factors such as temperature, brightness and water content. (Zaballos
et al, 2020) The management of the device seamlessly is unoblrusive in order fo gef some reasonable conclusions. A lot of effort has been
made fo improve ICT-based solutions with the aim of a more accurate and complete system. However, these recurring solutions often fail
to quaniify the side effects of measuring comfort in the educational environment that continue to have a significant impact on related
problems. (Ricciardi & Buraiti, 2018)

In essence, current ICT-based proposals to monitor local comfort take @ qualitative view of comfort while emphasizing the importance
of maintaining the technological paradigm of value for money. Therefore, the existing developments are increasing in accordance with
processes of thinking and technologies that remain fundamentally unchanged. (Fortes ef al., 2021) Yet understanding, monitoring, predicting
and increasing comfort in an educational environment requires a holistic and cross-layered perspective that can frame and quantify the

Y
changing. This is why it is said that safety and comfort in the educational environment has remained sampling for many years, mainly

relationships of the users involved. Dealing with school comfort cannot be solved directly as many dependent variables are constant
due to the complexity of objective quantification and execution. (Uskov et al., 2018)

Qur research proposes a process change using IoT technology to monitor and opfimize comfort in the vocational college leaming
environment. It provides a framework for comprehensive analysis and modeling of infernal and external comforts that represents the social
and environmental interactions of three sfrategic stakeholders: (Vasileva et al., 2018) Teachers & Leamers, Facilities Management Officer,
and Energy Service Provider. If these dimensions have an impact on comfort, then that impact is defined, quantified and validated with
innovative scientific methods. This will drive the concept of new fechnologies that can transform comfort analysis in modem fimes in physical
and virual educational environments. This success will provide them with unconventional functionality to improve sustainability, while also

helping to understand, observe, design. and recognize a comforiable leaming environment. (Zaballos et al., 2020)

This research defines two objectives: convenience and energy savings. loT devices are responsible for defecting comfort and
energy efficiency levels in vocational science, and then carrying out corrective actions. Therefore, IoT systems involve a group of smart
devices that can be used to achieve these goals.(Liu et al., 2021a) For example, agents are responsible for improving energy efficiency
and comfort in a given classroom and recognizing and stimulating physical environments such as classrooms through loT sensors and
applications. In educational institutions (schools, vocational colleges, universities, etc) (Uskov et al., 2018) the maijority of these faciliies were
built a long fime ago o meet the educational needs of the rapidly increasing local population due fo social changes such as universal
education. Academies require a huge infrastructure to accommodate students, faculty, and staff. However, the overall comfort of these
environments receives litfle or no aftention. This is a measure that balances the well-being of all users, efficiency of related processes,

and the environmental impact of facilities. (Fialho ef al., 2022)
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This research proposes a smart campus concept for the Vocational College in order to examine the integration of building data
modeling tools with wireless sensor networks on the 10T in the field of environmental monitoring, and thereby produce insights into the
level of convenience. Digital Twin (Elayan ef al., 2021) is selected for this project because its performance has been proven to be directly
influenced by the parameters of the environment. The infrastructure for monitoring comfort can also be recycled to monitor physical

parameters from schools to increase energy efficiency.(Zaballos et al., 2020)

2. Literature Review
2.1 Smart campus

Ajriya City urges the widespread use of new information and communication technology. However, experimenting with these
technologies over vast geographical areas is not possible. That is why smart campuses, universities (Fialho et al., 2022) where technological
equipment and applications create new experiences or services and facilitate operations experiment on a smaller scale, are so useful
The concept of smart campuses as festing bases for smart cities is gaining momentum for research. Meanwhile universities acknowledge

the academic role of an intelligent and sustainable approach to vocational education. (Forfes ef al., 2021)

Smart cities must be large cities that can accommodate the growing needs of citizens while promoting environmental sustainability.
With the emergence of new information and communication technologies such as the IOT and Big Data, smart cities are getting closer
fo realization.(Vasileva et al., 2018; Villegas-Ch et al., 2019) However, the use of such a number of technologies over a wide geographical
area requires frials and tests. That is why our research proposes to build smart campuses. To experiment with the use of these ICT
technologies. The goal is to support the effective management of a “small’ smart campus, which takes info account the needs of students
and staff on campus while improving environmental sustainability. (Alvarez-Campana et al., 2017)

The term smart campus is used to refer to digital online platforms that manipulate university content and provide a set of techniques
aimed at increasing the intelligence of university students and the ease of knowledge transfer.(Chiandone et al., 2019) University campuses
typically consist of large buildings with high energy needs. The challenges associated with high energy costs and environmental impacts
are clear incentives to achieve efficiency and sustainability goals. University buildings are also important as demonsration sites for new
technologies and systems. (Omotayo et al., 2021) Smart campuses are receiving increased attention, primarily because they are an ideal

environment for developing, evaluating, and monitoring smart city and smart building solutions before applying them on a larger scale.

Based on the growing number of articles published on smart campuses, there is evidently @ lot of work that offers the implementation
of smart and sustainable options on university campuses from an energy and ICT perspective. Some studies focus on implementing energy
saving options. (Yang et al., 2018)

For example, (Fortes et al., 2019) a general framework of layers of smart campuses, including the core technological infrastructure
associated with applications, was applied at the University of Malaga in Spain. Analysis and design service discovery and perceived data
integration algorithms were applied to situational awareness on the smart campus, (Villegas-Ch et al., 2019)showing how multidimensional
scenario-based data fusion methods can be used to perform intelligent controls for energy savings on campus. focuses on cloud architecture
and big data to support university campuses.(Hannan et al., 2018) A review of different types of inemet systems of energy-based indoor
energy management systems (such as power routers storage and materials systems, as well as renewable energy sources) shows what
an loT platform looks like. It can be used at the college level to promote energy-saving behaviors supported by the data collected by
such platforms. (Liu ef al., 2021b)

The present research has taken an integrated perspective that includes energy options to achieve sustainable energy goals but
also the use of IoT platforms to ensure the necessary conditions for using smart energy services.(Moura et al., 2021)The platform not only

provides information about energy needs and production at the building level and vocational campuses, but it also ensures monitoring

and control of bright core loads to reduce energy consumption and associated costs. (Wu et al., 2020)
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2.2 Digital twin

Digital Twins are digital replicas of products. Especially in industry, 40 (Radanliev et al., 2022) digital twins are lifestyle technologies
that drive business outcomes. The idea is to simulate real physical elements, digitally to synchronize with it completely. This capability
increases the possibility of digital pair analysis in order to understand behavior in different situations and provide valuable information that

leads to improvements and corrective actions.(Gallastegui & Forradellas, 2021)

In education, Digital Twins is a new tool that helps o leamn simulated environments betier and faster. Instead of studying the real
thing, technologies such as virtual reality have new tools that expand the use of Digital Twins (Picone et al., 2021) The work will be able
to combine fragments of fragmented information info @ more complete and accurate representation of "identity.” A more precise image
of such a digital mirror will be achieved. (Sanglub et al., 2019)

Academies can model their students based on Digital Twins, modify and balance knowledge education and exchange interactions
and experiences based on the evolution of these digital presentations and the analysis conducted by intelligent models using artificial
intelligence. (Gallastegui & Forradellas, 2021)

2.3 Internet of Things (IOT)

IOT technology comprises an interconnected network that uses data detection devices such as radio frequency identification
devices, infrared sensors, laser and GPS scanning, and real-time data collection that requires monitoring connections, interactions, and
more.(Elayan et al., 2021) The main function of the IOT is to realize the whole process of acquisition, data transmission, storage processing,
and the application of real-fime interactive data perceptions between “human-human’, *human-obiject’, and “object-object’: the IOT can
connect the real and virtual worlds. In the real world it supports human-computer interaction.(Wu et al., 2020) The 10T can be divided into
three layers: perception layers, network layers, and application layers. The IOT defection and infrastructure layer is responsible for collecting
all kinds of data from classroom environment devices and consists of sensors and sensor gateways; it is the source of IOT data. (Liu ef al.,
2021b)

Improving the intelligence of the teaching environment and developing multimedia teaching equipment has become a major
concen for colleges and universities (Kuandee ef al, 2019) As a result, the design of 10T technology aftendance management is increasingly
important in educational research. Classrooms are the main structure of education. Smart classroom architectures using loT technology are

designed to connect to traditional network facilifies through 0T gateways. (Moura et al., 2021)

As stated earlier, the main principle of communication within the loT system indicates that each node must “speak” the same
language in the IOT. This is a big problem due to the large number of devices. (Moura et al., 2021) Each machine has its own language
that does not meet the common standard. However, this issue is solved through middleware. In related research, loT middleware solutions
are somefimes called loT platforms, or loT middleware platforms, as middleware is generally a platform. As proved in this project there are
other middleware fools such as building data modeling or computational simulation sofiware which can act as middleware. In general,
it can be divided info four categories. (Zaballos ef al., 2020)

1
2)
3)
4

Publicly traded IoT cloud platform
Open Source loT Cloud Platform

Developer-friendly loT cloud platform

(
(
(
(

End-fo-end loT cloud platforms connection

loT design systems and platforms ensure increased energy sustainability in colleges, (Villegas-Ch et al., 2020; Wu et al., 2020) at
the same time upgrading the intelligence of existing buildings through innovations for older equipment in a cost-effective and reliable way.
Overall, it allows for the evaluation of innovative technologies and services. The loT platform is designed for genius campuses but can also
be used in any large public or commercial building. (Wu et al., 2020)
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Based on a detailed siudy of the design of the genius campus, it was found that genius campuses are based on the development
of open or cloud computing data platforms, service architectures, and loT platforms.(Zaballos et al., 2020)

2.3 Environmental monitoring

The use of technology for environmental monitoring has become an important tool for public health management and plant
monitoring.(Chiandone et al., 2019) The tool also allows the study fo focus on climate and small climate analysis and weather forecasting.
These studies can provide the knowledge needed for better resource management and planning in specific regions. Areas that may benefit
from such knowledge include agriculture, livestock, fish farming, beekeeping, and more.(Dan Moi§ et al., 2018)

The monitoring and controlling of energy needs and building production has been discussed at various events (Fantozzi ef al.,
2019)presenting the adaptation of the physical power supply systems on university sites. Chalmers University of Technology (Sweden)
integrated communications and control seftings that provide technical requirements for smart grid collaboration. Jadavpur University Saltiake:
Campus (India) (leal Filho et al., 2018) utilized wireless sensor nodes and load monitoring. An effective web-based energy management
system was infroduced af the University of Crefe which manages buildings campuses and spaces for effective public use, monitors energy
consumption, and carries out energy operations. Analysis of each building and of the campus as a whole via technologies such as loT
blockchain or edge and fog computing is an enabler for smart campuses such as these. (Zaballos et al., 2020)

The research focuses on location-modeling case studies of co-build rooms in the medium-sized center of the laboratory. By combining
these bundles of data, you can use ihe Bundle, which enables the overall vision of the system to be achieved as follows: on one side an
loT agent measures environmental monitoring, (Filho et al., 2021) while information about the mood of residents is used by Middleware
intelligence for repeated impartial monitoring of perceived comfort. In addition, the Middleware layer is responsible for storing data in
a database and communicating with visualization platforms to perform predictive analysis of the comfort of the monitored area by displaying

information in a virtual classroom format and taking into account energy monitoring. (Malche et al., 2019)

loT architecture in intelligent environments and comparisons between technologies are used for environmental monitoring.
Technologies and sensors such as sensors and wireless fransmitters are offered. The study conducted by the authors on intelligent monitoring

using loT facilitates the development of future work. (Filho ef al., 2021)

Other articles have proposed using energy-saving altemnatives in conjunction with renewable energy infegration. In one study,
the cost-effectiveness of tumning the University of Dayton (Shea et al., 2020) info a fully renewable and renewable-based campus was
evaluated. In another, microgrids were evaluated for the University of California, San Diego that combines renewable production with
maximum load replacement. (Bracco et al., 2018)

Research studies have offered potential ICT platforms, but there is no confidence in taking any action. For example, a connection
between the sensor network and the energy management system integrated into the CAMPUS IT infrastructure was designed for (john et
al., 2018) Covenant University. A smart campus model has been introduced on the IoT for Rajshahi University (Bangladesh), but only infelligent
environmental monitoring and EV charging have been infroduced. Other work has developed an ICT platform but has not focused on
energy management. (Du et al., 2016) Shandong Normal University (China) (Alvarez-Campana et al., 2017) has adopted a platform for
authentication and data analysis to evaluate daily behaviors and habits. An 10T platform that operates throughout the Universidad Politécnica
de Madrid engineering school monitors the flow of people and environmental parameters. Other studies have highlighted the uses of these
platforms but focus on the distribution of energy between buildings.(Dan Moig et al., 2018)

Based on the above research, the researchers synthesized the design data of smart campus Vocational College. The relevant

technologies are studied as shown in Table 1.




Table 1. Synthesis Smart Campus with Digital Twin and 10T

Process/Phase

Authors

Description

1. digital twins
- Physical Twin
- Viual Twin

- Connections between the two products

(Radanliev et al., 2022)
(Zaballos et al., 2020)
(Picone ef al., 2021)
(Fialho et al., 2022)
(Songlub ef al., 2019)

Creating virtual impressions that work
as real-ime digital pairs of objects or
physical processes. From inferactive
approaches fo fable prediction, Digital
Twins incorporate arfficial intelligence.
loT and virtual reality data analysis

2. Infernef of Things (IOT)
- Things of Device
- Networks communications
- Dota Ingesfion
- Dafa Transmission
- Data Processing
- Data Visualization
- Data Analysis and Prediction
- Security
- User Interface
- Could Compuiing

(Moura ef al., 2021)
(Kuandee ef al., 2019)
(vilegas-Ch ef al., 2020)
(Liu et al., 2021b)

(Fialho et al., 2022)

(Wu et al,, 2020)

Internet technology used to connect
loT physical devices and objecs
requires new analyfical methods
related fo new tools and algorithms.
Interconnected networks that use
different data detection devices loT
solufions can opfimize senvice Create
an environment with proven safety
and maintenance.

3. Environmental Monitoring
- Facility Management
- Time Reduction Manogement
- Control Management
- Efficiency Management
- Temperature
- Humidity
~light
- indoors and outdoors

(Zaballos ef al., 2020)
(Alvarez-Compana ef dl., 2017)
(Forles ef al., 2019)

(Gallastegui & Forradellas,
2021)

(Malche ef al., 2019)

Combining dala obiained fom objects
in an environment with the data
contained in digital models of
buildings. Environmentol monitoring,
which enables analysis of many
environmental parameters such as
temperature, humidity, and environ-
mental conditions.  Light, volume or air

composiion boih indoors and

outdoors, efc.

4. Smort Campus (Omotayo et al., 2021) Smart campuses are wealthy. and the

- Bullding Consiruction Du el dl. 2016) division of space should be consistent
with the community Sustainabilty of
- infrostructure focilies (Yang ef dl. 2018) the universily's infiasiructure, adminis-

(
(
- Inclusive smart fechnology (Uskov ef al, 2018)
(
(

- Equipment Management (Zaballos et al., 2020) tration and duplication. Integrating

- T networks and applications feaching, science and management fo
credte a digital campus loT adapiing
existing campus buildings is what
makes buildings smart. Energy use
and sustainability management
approach smart gauge and data
control connections with smart campus

forward data application
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Smart campus synthesis with digital fwin and IoT has 4 elements. 1) Digital Twin is the creation of virtual reality shows that work in
pairs with real-time (Fialho et al., 2022) digital objects or physical processes. (Radanliev ef al., 2022) It can also combine data from past uses
with (Zaballos et al., 2020) digital factors, make virtual entities exist af the same time as physical entities, make virtual software copy objects
and physical systems, and it represents strategic technologies that facilitate the support of devices and systems. (Picone et al., 2021) IOT with
cloud work in facility management adopts an interactive approach.(Sanglub et al., 2019) 2) IOT deploying platforms and infrastructure monitor
and stimulate elements of inferet technology (Moura et al., 2021) used fo connect physical devices and obijects. (Kuandee et al., 2019) loT
requires a new analytical method involving novel tools and algorithms.(Villegas-Ch et l., 2020) Through connected networks that use different
data detection devices, (liu et al., 2021b) loT solutions can increase senvice efficiency, (Fialho ef al., 2022) create environments and performance
and improve safety and mainfenance. (Wu ef al., 2020) 3) Environmental Audit Combining data is obtained from objects in an environment
(Zaballos et al, 2020) with the data contained in digital models of buildings.(Zaballos ef al.,, 2020) Environmental monitoring allows the analysis
of many environmental (Fortes et al., 2019) parameters such as humidity in femperature, etc., (Gallastegui & Forradellas, 2021) as well as light
content or air elements both indoors and outdoors. (Malche et al., 2019) 4) Smart Campus Development, Campus Expansion for Community
Infrastructure, and Sustainability Management involve integrating and reusing the teaching, science and fechnology infrastructure to build
a genius campus, (Uskov et al.,, 2018) whether by constructing or refrofitiing existing campus buildings with loT. (Omotayo et al, 2021) What
makes buildings smart is energy consumption and management practices.(Du et al., 2016) Sustainability loTs intelligently measure water
management and connectivity fo control data and applications to present smart campuses.(Zaballos et al., 2020)

According to a study of published articles related to Smart Campus with Digital Twin in 2018-2022 in the Scopus  database, there
are articles published in each country as follows: China 47, United Kingdom 38, India and United States 28, Germany and Spain 27, Australia 19,
Italy 18, Hong Kong and Portugal 14, Brazil and Canada 9, France, Malaysia and Sweden 8, Finland, Greece, Singapore and - South Korea 7,
Indonesia and Nigeria 6, Austria, South Africa, Switzerland, Turkey and United Arab Emirates 5, New Zealand, Pakistan and Saudi Arabia 4,
Belgium, Hungary, Israel, Russian Federation, Thailand, Ukraine and  Viet Nam 3, Czech Republic, Estonia, Ireland, Japan, Macao, Mexico,
Netherlands and Taiwan 2, Bangladesh, Croatia, Denmark, Ecuador, Egypt, Irag, Kazakhstan, Nepal, Norway, Peru, Poland, Qaitar, Slovenia,
Tunisia 1 As shown in figure 1.

figure 1. Couniry in which fhe arficle was published about Smart Campus with Digital Twin
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According fo Figure 1, such remarkable studies were conducted by China, United Kingdom, India United States, Germany, Spain,
Australia, ftaly, Hong Kong and Portugal, published 47, 38, 28, 27, 19, 18 and 14 edjtions, respeciively. The inclusion of these counries accounts
for only 60 percent of all publications of Smart Campus research with Digital Twin and IOT. Other countries accounted for 40 percent of
publications. The focus of the print search is the identification of smart campus technology and digital twin indicators.

3. Methodology
3.1 Smart Campus vs. Digital Twin Structure with 10T and Environmental Monitoring

Gephi is a social networking analysis tool used to visualize the strength of connections between nodes. (Majeed et al., 2020) Shows
a combination of all 30 nodes , 40 edges. As shown in figure 2.
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Figure 2. Modular Display Network Smart Campus with Digital Twin with IOT and Environmental Monitoring

According to Figure 1, in this case the researchers considered it an important part of drafting a plan for a smart campus. Students
on smart campuses include campus faciliiies isolating and analyzing big data for education feaching and improving the environment such
as femperature brightness and water measurements. Research can promote the success of smart campuses. IOT through an application is
able to provide Smart Campus with sustainable convenience.(Zaballos et al., 2020)

3.2 The Digital Twin Deployment

Facility modeling of Smart Campus Vocational College with Digital Twin for Sustainable Comfort Monitoring is an R&D laboratory
where everything related fo people's inferactions with the social and technological changes of their environment is carried out. It focuses
on the Interet of Things, the digital connection of everyday objets to the infemet. In fact, it is a space for the development of innovation
initiatives. The laboratory is based on design, profolyping and scaling the products and services of the future for society and the business
world.(Zaballos e al., 2020) As shown in Figure 3 and Figure 4.
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Figure 3. Show location building modeling Smart Campus Vocational College
Origin: The author created the model manually.

Figure 4. Show laboratory modeling Smart Campus Vocational College
Origin: The author created the model manually.

Site modeling case studies focused on co-build rooms in the medium center of the laboratory. loT measuring environmental
monitoring in the case is used for repeated inspection of impartially perceived comfort. In addition, it is responsible for storing information
in the database and communicating with the visualization platform to perform predictive analysis of the comfort of the monitored area. By
displaying information in @ virtual classroom format and taking info account energy monitoring.(Fortes et al., 2019)
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3.3 The design links smart campus vocational college elements with environmental monitoring. As shown in Figure 5
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o

Figure 5. Element link Smart Campus Vocational College

The Smart Campus Vocational College element Link To coordinates fext communication between servers and sensors. The protocol
consists of a database that stores data and retrieves data from 10T safes: 10T works by controlling temperature brightness and water

through the screen with the application.
3.4 Design Smart Campus Vocational College App

In the Smart Campus Vocational College environmental monitoring application, a display shows the functions of temperature,

lighting, and water consumption. As shown in Figure 6.
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Figure 6. Smart Campus Vocational College App

Functional control with the Smart Campus Vocational College Consists of 1) checking the temperature of the room, 2) checking the
brightness, 3) monitoring the amount of water. In the functioning of the application is a monitoring of the facilities of smart campuses.

4. Results
The findings of the Smart Campus Vocational College with Digital Twin for Sustainable Comfort Monitoring demonsirated daia

processing operating according to architecture. Efficient components were able to monitor sustainable performance by adopting 10T and

Digital Twins technology fo create a convenient examinafion. There s a performance siatus in display fhrough mobile apps.

This study designed the Vocational College’s Smart Campus Application. Using 10T technology the platform recognizes the
function of attending classes. Intelligent classroom architectures use 10T technologies designed in smart classrooms which are sent to
the environmental device controllers of a given classroom. As a result of this we designed functional modules and cloud service layers
of infelligent education data deployed IOT and Digital Twins technology to create higher throughput and reduced application delays.
(Liu ef al., 2021a) This proposed study plans to be tested and implemented by adopting predictive models with digital twins based

on deep leaming leveraging data on loT data availability to monitor sustainable comfort.

Compliance with some other requirements such as data reliability is affected by inaccuracies in mobile application displays.
Data security and privacy protection is applied fo store data influenced by the resfrictions. In addition, requirements related fo the low
cost of use maintenance and operation of system profotypes and the possibility of management by their own colleges have only

been partially amended.(Fialho ef al., 2022)

5. Discussion

In this article, a discussion of the findings for the theory which is the final stage of the process of designing the Smart Campus
Vocational College with Digital Twin for Sustainable Comfort. Different IOT and Digital Twins link elements are created gradually and
flexibly for specific functions. Scalable sfructures also promote the development of real-time data display applications combined with

10T technology. Flexibility in selecting loT and Digital Twins components is important for existing systems.

In addition, the benefits of this approach also include flexibility in integration. Availability of a single data source reduced
human error However, the authors emphasize that this mechanism will not fit more complex models with many sensors. Therefore,
sensors are selected that can be optimized for the Smart Campus environment and can be used effectively. This is because it requires
the manual creation of virtual objects that replace physical sensors to detect emations. It is an ever-changing state, causing defection
discrepancies during operation regarding the fransition from conventional maintenance to automated infelligent processes. This can
affect service performance by eliminating the ongoing defection and reporting process by the user create

Results showed that the previously reported limitations of the IOT components used in the design influenced the reporting
accuracy with the Digital Twin, causing low accuracy and inaccuracies in the reporting position and the number of sensors to be
measured. However, advances in research and new technologies, such as remote exploration technology and processing power,
and distributed calculations can overcome these things. In addition, the cost of IoT components is gradually falling, allowing for mass
distribution.

6. Conclusion

The findings of this study relate to practice and research as they enhance understanding of complex issues related fo the Smart
Campus Vocational College. The proposed model points o the methodological direction of future studies focused on the management
of fire systems’ temperature control and indoor water control systems, but the principles used in the development of the prototype are
scalable fo other systems of buildings and laboratories,

Due to digital fransformation in the industry, it remains a developing field of investigation. Such advances can support researchers
and policymakers in developing tools, guidelines and standards for smart maintenance and smart campuses. Implementing the findings
also involves improving understanding of technology, procedures, and policies related to the implementation of loT Digital Twins and
environmental monitoring through the application for use in Smart Campus Vocational College. Knowing the most likely scenarios for
maintenance issues ot the enterprise level points to areas that may be improved through the application and loT within the Digital Twins

forecast guidelines fo create sustainable comfort.




In addition, understanding the requirements, challenges, and expected benefits of implementing intelligent systems will provide
a more realistic picture of the necessary procedures and resources for owners and staff of vocational colleges to use in planning the digital
transformation of services for smarter sourcing. The findings of this article coniribute to improving decision-making throughout the project's
lifecycle and driving the organization towards the Smart Campus Vocational College.
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Abstract:

The aim of this paper is to provide a model for developing and managing leaming spaces and for creating a digital educational
environment for promoting and supporting Digital Nomads. This relates to fostering a model of the digital economy that is driven by
information and communication technology involving basic online processes through data synthesis and the creation of connections. Another
aim is fo create a Digital Leaming Space (DLS) model, which could involve the use of digital technology to increase efficiency and create
added valuein terms of Thailand’s economic activities. This model can support decision-making on the part of executives or those who are
responsible for formulating policies that will develop and promote the expansion of Digital Nomad acivity and encourage digital transformation

in the economy, sociely, industry, fourism and politics.
Keywords: Blockchain, Smart contract, Higher education institutions, Credit transfer, Data sharing

1. Introduction

The development of information technology and communication makes the world seem smaller. Being smaller is not because
of size. Rather, it is about the ability to communicate with each ofher in a more accessible and easier manner. The world's population
has changed in appearance and new thought patterns have emerged (Carrasco-Sdez ef al., 2019). If you go back about 20 years,
the dream jobs for people in Thailand would be a soldier, a police officer, a civil servant or an employee of a large private organizati
on. However, it is different from before as newly-graduated young generations, or even people who used fo be full-time employees,
are increasingly interested in freslance careers. Nowadays, one mobile phone can do many tasks, such as taking photos, shooting
videos, printing reports, or uploading or sending files. Furthermore, with a high-speed infernet connection, it will make communication
a lot easier. As people's work has begun fo change, it is no longer necessary to sit and work in an office because people can work
anywhere with the use of the internet. This has resulted in the freedom of time management services the popularized time allocation
to correspond with lifestyle. Moreover, this leads to a new form of career that is popular with people all over the world, especially in
the case of those who love to experience living abroad. Today, the society made up of these groups of individuals has grown in size,
and they have become known as 'Digital Nomads' (Frick & Marx, 2021)

2. Related work and literature
1 learning environment
PhD researcher has explored and developed Smart leaming by simulating an environment that supports the connection between
formal and informal leaming. It does this by using data, systems and tools such as the Virtual Leaming Environment, mobile and Internet
of Things devices, making it possible to specify the nature of needs in terms of personal leaming and the context of the leamer. This links
to the efficiency of leaming in the classroom and that using online leaming via mobile devices, irespective of the leaming situation and

the teacher's understanding.  This in fum ensures that there is o diference between the two. (Serrano-Iglesias et al, 2021) Impact of

the Covid-19 Crisis has affected education and now educators realize that they need to adapt themselves to the provision of distance
learning models using various digital platforms. Online teaching and e-leaming are very useful and increase the resilience caused by
reduce geographic barriers. There is the need to have methods for checking and following-up student progress using various techniques,
systerns, and methods for collecting and manipulating data, datasets, and multi-format leaming data. This has to be analyzed in order
to organize the educational environment. The review and discussion demonstrated the potential fo change traditional teaching methods,
and the possibility of driving an adaptive learning process by using mindfulness. There is a need for scientific data multimodal leaming
analysis and the infroduction of artificial intelligence. When used together to create a leaming environment, collaborative and intelligent
plug-and-play devices and software modules have great benefits for students. (Serrano-Iglesias ef al., 2021)

The leaming environment relates to the adoption of innovations that can support online leaming in such a way as fo provide
a process for the continuity of education. This includes many infelligent learing processes by simulating a developed environment to
support students in the leaming process in such a way as to stimulate and increase inferaction through the use of self-regulated leaming
(SRL). This is also one of the sfrategies that can be used to encourage students to develop metacognition skills to enhance the learning
experience. All of this can be done in tandem with providing a smart leaming environment that can be applied to address contextual
learning, individual learning, process-based learning. and leaming together. Organizing a smart leaming environment will provide
leamers with a comprehensive leaming experience. It is therefore essential when it comes to supporting the competence and skills
needed fo develop successfully in an online learning environment. (Gambo & Shakir, 2021)The leaming environment and the Personal
Learning Environment (PLE) refer fo the use of existing e-leamning fo help manage leaming for all. Using the environment in terms of both
content and processes proves very helpful when it comes to implementing PLE remotely. As knowledge management is necessary, foo
much information can be a barrier in searching for information. It is possible to navigate leaming content using Collaborative Filtering (CF).
Basically, CF is a helpful way fo find content that is suitable for the students' needs. It demonstrates the benefits of implementing a learning
environment using a variety of applications. (Fahmy Hidayat et al., 2020) The leaming environment can be applied in many forms. For
example, reinforcement learning is an unsupervised leaming algorithm. The leaming is based on feedback from the environment through
a statistical reinforcement leaming algorithm. In terms of Q-learning, in the learning environment a comparison is made between the
stafistics of the Q-learning algorithm and the cognitive IBL algorithm. Named Frozen Lake, research shows that the IBL algorithm takes
less time to leamn and can adapt well fo different environments. (Gupta et al., 2021) Researchers can use leaming environments fo design
new opportunities to make learning in an environment that is difficult or impractical in normal time to be redlistic. the opportunities
are supported by many cognitive, architectural, and neuroscience theories that can be used to examine the difference between a real
learning environment and a Virtual Learning Environment (VLE) on the effect of light on leaming concentration. The result of our study
is that the arrangement of lighting with regard to creating differing condifions in the VLE affects the cognitive performance of students,
in that it is similar o a traditional/physical learning environment improve memory, concentration, and exercise compared to low levels
of brightness. In addition, tests with other forms of lights such as using blue (cold) light will increase students' scores in pseudo-word fests,

compared fo using red (warm) light. (Velentza & Economou, 2020)

2.2 Digital learning Space

The Digital Leaming Space is the manipulation of virtual objects across devices such as PCs, mobile phones, and games. Digital
learning spaces take advantage of these services. However, there's more to it technically. It is an environment that is not physically
geographically located. Rather, it is a vitual geography simulation integrating leaming and communication through the use of digital
devices by using large technical infrastructure tools. Online inferactions that are synchronous with collaborative learning and curricula
can be arranged to make all operations run smoothly. In teaching, the Digital Leaming Space involves students leamning in physical,
hybrid and digital spaces in such a way that they can analyze their learning by themselves. (Bygstad et al., 2022) Technology can
provide a rich learning experience which engages teachers in terms of self-direction. Digital leaming is designed fo educate teachers
ahead of fime prior fo teaching about social, physical, emotional, cognitive, and emotional and spiritual dimensions with regard to
well-being. It does this through targeted module activities and community forum discussions. Furthermore, teaching design and the use

of digital learning platiorms to support the Digilal Learning Space is faken info account in terms of the efficiency of implementation in




various fields. Teachers and leamers freely participate in terms of social, physical, emotional, infellectual and spiritual well-being.
(Moldavan et al., 2022) The Digital Learning Space also helps to solve the problem of gender discrimination or gender inequality in
many developing countries. As the majority of the population has limited access to basic digital services, digital device allocation is
an agency that influences learning, especially for girls living in low-income families. Having a digital leaming space will be a tool to
help. that is designed and arranged in terms of the environment and the culiure to suit the leamers’ online leaming and link it with
the available platform. It would be very helpful with regard to compensating for direct teaching at schools to provide equal learning
opportunities. It is to help girls access education. (Mathrani et al., 2020) The Digital Learning Space reduces the social and legal risks
that dictate distance. and the scope of travel in the old check system atiached fo the sign in place. It also reduces the number of hours
spent studying. It is fo promote learning by using educational technology. It increased the development opportunities associated with
digital learning at all levels of the education system during the COVID-19 pandemic by including theoretical and practical analysis.
The need for competence in systems analysis and methods of managing educational system processes is studied at all levels from
primary education to secondary education fo higher education. It is based on scientific principles and involves the creation of practical
curricula related to effective digital usage training. (Gridchina & Zavyalov, 2021) The Digital Lleaming Space, besides being used in
education, can also be used in art work in the form of "Digital Fabrication” His was developed and expressed in the form of Alternatively,
it is possible to create a museum of the future using RGB cameras and using Google's Al engine "Teachable Machine'. In order to
practice poses, create scripts, and apply them in a sci-fi sfory confext, the game was created to provide a realistic user experience
using virtual avatars. it is a form of presentation known as “Digital Fabrication”. (Chang et al., 2021) Adopting a Sufficient Digital Learning
Platform outlining the security problems of digital leaming spaces requires finding solutions in order to ensure student and teacher safety.
There are commonly-used web applications that are presented as such as Open Web Application Security Project Management
(OWASP) and Common Weaknesses Enumeration (CWE). Using risk-limiting techniques is essential for the management of the Learning
Management System (LMS) application and for Video Conferencing Tools. These techniques focus on user management fo reduce
problems arising from human error. (Djeki et al., 2021)

2.3 Digital Nomads

In 2010, the phenomenon of the digital nomad began to emerge from the activities of people working as a new way of
travelling using a digital format. The interest in working and traveling has made this new way of life popular. As there are more people
who have become “Digital Nomad,” there are three components associated with this rising number personal seftings (employee need
for more flexibility), organizational development (additional introductions, dynamic job markets through digital platforms) and technological
advancements, which refer to the development of faster interet connections and the availability of powerful mobile devices at relatively
low cost. (Shawkat et al., 2021) As the concept of the digital nomad began to gain more and more attention, the phenomenon quickly
spread throughout the world, especially regarding the parficular type of work and lifestyle of the digital nomad, who was locking for
a balance between constant free time and work time, between personal needs and independence from the work context. Working in
a market context, make it work quickly and has a variety of work is positioning himself differently from other workers in the digital
economy. The Digital Nomad places importance on learing and using Information Technology (IT) platforms, showing entrepreneurial
behavior and having personal knowledge management practices. There is a degree of job insecurity that is typical of freelance jobs.
future work experience and how to design appropriate technology It will help support and reduce feelings of insecurity. It's different
from working in the office. (de Almeida et al., 2021) The Digital Nomad frequently uses coworking spaces, with the number of such
spaces increasing dramatically, from just 21,000 globally in 2010 to 2.17 million by 2019. The global spread of coworking and its
status has meant that two to three cifies have emerged as ‘coworking hotspots'. The trends in these data are inferesting to Digital Nomad
and it is believed that DN can drive the development of the tourism economy in various countries. One example of such a hotspot is
Bali, Indonesia, where the Ministry of Tourism has emphasized the importance of attracting digital nomads. Another example is Chiang
Mai in Thailand, lisbon in Portugal, and Puerta Vallarta in Mexico (Nomad List, 2022). Changes in the hospitality industry and Thai tourism

influences global trends with regard to hospitality services. The focus has tumed from leisure to a hybrid approach to all-inclusive services,

with both work and leisure being on offer. A format of research notes is used to assess the impact of DNs on the hospitality indusiry in

Thailand (Orel, 2021) explained that the local service sector has begun fo respond fo the challenges and opportunities that have arisen.
The hospitality sector has found that DNs needs to have a workspace that usually includes accommodation, one that looks like a ready
-to-use office environment, incorporating design elements and social activities that tend to foster a relationship befween host and guest.
This needs fo include a variety of work and leisure models. There is a need for help from policy makers in the area with regard to

specific laws to facilitate future benefits.

Based on the above research, the researchers synthesized the Digital Learning Space Management for Digital Nomad shown
in Table 1

Table 1: Synthesize the Learning Environment and Digital Leaming Space Management for Digital Nomad

Process/Phase Authors Description

1.learning environment (Klmmel ef al., 2020) learning environment must consist of a
- Leamer Centered Approach (Serqij ef al., 2020) student-centered approach is to benefit from
- Knowledge Centered Approach (Moggas et al,, 2021) leaming primarily with learners together with
- Community Centered Approach a focused approach knowledge confent
- Assessment Centered Approach appropriate and necessary for actual use

Contexiual and approaches based on
community needs at the center with a

common centralized assessment approach.

2. Digital Learning Space (i et al. 2020) To manage a digital learning space requires
- Govemnment Policy (Tonabashi, 2021) government policies. in allowing the Minisiry
- Curriculum (Song ef al., 2020) of Education and relevant agencies to
- Infegrated Instructional defermine the curriculum to achieve an
- Measurement and Assessment Affecting integrated teaching and learning process,
- Developing New Normal Teachers outcomes are measured and assessed in

every possible way. and start developing
teachers in the New Normal way o drive

the whole process fo happen.

3. Digital Nomad (lamahi et dl., 2019) Digital nomads must have
- Digital literacy (Tyutyuryukov & Guseva, 2021) Good digital knowledge Possessing pracical
- English Language Skills (HICCs, 2021) English language skills in reading, speaking
- Effective Communication Skills and writing, which will result and be used in
- Independent Skills conjunction with effective communication
- Leadership Skills skills. To achieve maximum effectiveness in

working independently Have independent
thinking skill, flexibility and responsibilfy,
and must have leadership skills. Have the
courage fo make decisions and solve
problems immediately




From Table 1, we can see that the leaming environment must involve a student-centered approach, ie., one in which the student
benefits from leaming together with other leamners. It involves self-reporting to see what each learmer thinks about his or her abilities in
dealing with suitable leaming materials including a digital leaming environment or appropriate leaming outcomes. To achieve this there
should be information that is free from bias, and which information should include personal relevance, commitment, self-confidence, and
a recognition of the importance or belief in terms of leamer behavior as cbserved in the evaluation of leaming in a practice-oriented
manner. This measure focuses on the student's goals and his or her’s willingness to learn. This includes acfivities such as choosing a lecture
that is of inferest, encourages persistence, or the infention fo complete the course (KUmmel ef al., 2020). It is also important o provide
knowledge content that emphasizes the proper guidelines and wah tis needed for practical use. It is necessary to benefit the learners by
providing the appropriate amount of content and information, ensuring that it is suitable for use, is correct, and is constantly modified fo
remain up-to-date (Mogas ef al., 2021). It is also necessary fo take info account the context and approaches needed to meet the needs
of the community by coordinating the development team, and promoting communication between them using digital tools. A plan or
schedule might be created, together with a calendar for the reservation of leaming spaces or work spaces. A common central database
should be created using a common centralized assessment approach, focusing on management, vision, planning, problem solving and
decision making linked to sfrategic thinking on the part of the organization in order to develop teaching styles effectively (Seraiji et al.,
2020). linking the management of digital leaming spaces requires govermnment policies. These should have the main duty of directing
and planning the overall operation, including legislation with regard to providing information on the design of education models for the
guidance of the Ministry of Education and other agencies involved in education, in order to formulate curricula for an infegrated teaching
-learning process which takes info account the economy, sociely, health, space management, identity and culture (Li ef al., 2020). It is
measured and evaluated in every practical way. on the basis of modermn correct without blocking or sef a framework for action. (Tanabashi,
2021).t is necessary to start developing teachers in the New Normal way to drive the whole process. This is essential because teachers
are the most important actors in achieving all the necessary objectives. It is very important to develop teachers in such a way that they
are modern thinking and can leam, understand and be aware digitally (Song et al., 2020). In addition, DNs must have good digital
knowledge and know about trends and the rapid changes in information and communication technology. digital awareness and
understanding (arrahi et al., 2019). They must also have practical English skills in reading, speaking and writing since these are essential
when it comes fo designing and setting the curriculum. The end results will be good and can be used in conjunction with effective
communication skills (Tyutyuryukov & Guseva, 2021) for maximum efficiency in working independently. They must have independent
thinking skills, be flexible and responsible, and must have leadership skills. They must have the courage to make decisions and solve
problems immediately (HICCS, 2021) with regard to all operations. These aspects must be linked as part of the important process of

promoting the final form of the digital economy in Thailand.

3. Methods and Design

The learning environment and the Digital learning Space Management for the Digital Nomad

Gephi is a social networking analysis tool that can be used to visualize the strength of connections between nodes (Majeed et
al,, 2020). As shown in Figurel, it shows a combination of 20 nodes and 32 edges.
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Figure 2. Digital learning Space Management for Digital Nomad Model

Figure 2 describes the components of the model starting with the concept of implementing the Digital Teaching and Learning
Ecosystem (DTLE). This is necessary o create a relationship between the things that exist in the ecosystem. It consists of living things
(Biotic) and non-living things (Abiotic), including all the physical elements that form the environment in which living things inferact.
These include devices, tools or hardware, operating systems and applications, software, and network technology. Hence, all of this
can be applied o both leamers, tutors, and even the content creators. When all living things are connected, it is a leaming community
within a digital ecosystem (Majeed et al., 2020). There is also a process for developing this digital ecosystem into a Digital leaming
Space (DLS), in which all elements are completely digital. The process can be explained and compared to DTLE. Furthermore, DLS
focuses primarily on promoting the full form of the digital economy in Thailand. It requires fo pay attention to information and digital
operations in the field of the digital economy and the digital government. Digital Governance through Government Policy should be
the starting point in determining the linkages of a leaming environment that benefits from learning. This could primarily involve learners
implementing the Knowledge Centered Approach, in which the content focuses on the appropriate approaches that are necessary for
practical application. Additionally, this might be in the best interests of the leamers in terms of having the appropriate content of the
DLS Curriculum. It could then be complete, suitable for use, correct and constantly being modified to remain up-to-date in accordance
with the views of Mogas et al. (2021), which would be necessary to have the components of Digital Literacy, English Language Skills
and Effective Communication Skills to support the Digital Nomad developed through an exchange of leaming between students as

part of the leamer Centered Approach. Moreover, there may be a focus on teachers in terms of developing New Normal Teachers
in DLS as a feature of teaching and leaming environments that are constantly changing. This will be in line with Mahanta et al., (2022)

who modified and developed it for teachers as well as the good quality teaching process. There for, this could increase the potential
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to add independent skills and leadership skills to the Digital Nomad. The teaching process must be based on having a community
centered approach involving the focusing on the community, as a result, this may require a body of knowledge to infer the structure
for fixing and using network data to analyze emerging problems for the development of new methods of solving problems (jin et l.
2021). By using infegrated instructional coherence, all processes which are evaluated and measured independently, would be flexible
and up-to-date with the assessment centered approach, linked to measurement and assessment., This is an important process that can
be applied in a wide range of detailed and modemn ways that can be, for example, used in the process of using robotics for medical

purposes.

5. Discussion

In this study, Digital Learning Space Management for Digital Nomad can support decision-making on the part of executives
or those who are responsible for formulating policies. This will develop and promote the expansion of Digital Nomad activity and
encourage digital transformation in the economy, society, industry, tourism and politics. Related fo practices, it will enable DNs fo be
developed as an important aspect of promoting the full form of the digital economy in Thailand. With the incorporation of the Digital
Leaming Space, the proposed model points to how the learning environment might be built. This process must be consistent and
handled with great attention to detail and clarity as part of the Government Policy that is currently developing government organizations
and their own personnel to be digital as soon as possible. In order to keep up with the adaptation in bringing digital technology fo be

a port of life, it could result in adjusling online lfestyle to avoid travel and contact because of covid 19.

6. Conclusion

Due to the digital fransformation that is taking place in the economy, society, indusiry, and tourism during the Covid-19 crisis
that is sfill spreading in many countries around the world, a better direction in regard to information and communication technology
is sfill evolving. leaming and perception with respect to the use of technology is wider and less complicated to perceive than ever
before. This may lead to a good outcome and possibly increases the population of DN in the future. The model developed in this
research could support researchers and policy makers in the development of tools, laws and guidelines for providing standards for
creating a policy of a community or a tourism business operator. Furthermore, the information that is collected and organized to provide
information can be used o make informed decisions. Large amounts of data are synthesized and prioritized to create new knowledge
in order to promote the full form of a digital economy in Thailand. However, this concept is only a guide to a partial representation
of the decision-making model. There may be changes in the data format, and the methods used for achieving results may depend

on the community context and tourism establishments, and the format of education in each semester.
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Figure 1. Modular Display leaming environment & Digital Leaming Space Management for Digital Nomad

In Figure 1. it can be seen that there are interconnected elements between the leaming environment, Digital Leaming Space
Management, and Digital Nomad, showing that the learning environment has its own sub-elements which is similar fo managing a digital
leaming space. It demonstrates how processes and management are connected in a way that they are fostered and connected with the
learning environment. Connected with some of the processes of being a digital nomad, it was found that there was a connection in that
there are elements that link and function together. Hence, it is an important tool in the design and development of the Digital Nomad. In
this case, the researchers viewed it as an important part in creating the Digital Learning Space Management for the Digital Nomad Model

However, this would be an important process in terms of promoting a complete digital economy of Thailand.

4. Results
Based on the information from Table 1 and the associated components in Figure 1, we created the Digital leaming Space

Management for the Digital Nomad Model as shown in Figure 2.
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Abstract:

Massive open online courses (MOOCs) are the most current and significant innovation in higher education. MOOCs (massive open
online courses) are increasingly popular, with huge enrolment numbers. The MOOC projects launched by India include NPTEL, ePG Pathshala,
NROER, IITBombayX, and SWAYAM. There are several online platforms that provide access to online courses in order fo encourage continuous
education. The present study examines the potential of Massive Open Online Courses (MOOCs) in the educational environment. It is difficult
fo adopt MOOCs in India for various reasons. Due fo the advent of SWAYAM, some of these problems have already been solved. In this paper,
we will describe MOOCs, as well as the institutions and universities that offer them, and provide a basic comparison between the multiple
MOOQC platforms. This study conducted an observational assessment of four MOOC sites in India and identified important factor for comparison.
Each of the twelve identified parameters represents the usefulness of the MOOC platforms. The final result is to determine the most effective
MOOC platform in Indian Context.

Keywords: MOOC, SWAYAM, NPTEL, Higher Education, IITBombayX

1. Introduction

In higher education, Massive Open Online Courses (MOOCs) are quite new and one of the most obvious trends. The phenomenon
consists of leamers getfing access to online educational multimedia materials, as well as interacting with other learners through social
engagement tools such as discussion forums (Liyanagunowardena & Williams, 2013). Across this platform, MOOCs serve as a form of
online structured education, with glossaries, images, videos, and public repositories serving as pedagogical fools (Glance, Forsey, & Riley,
2013). There were hundreds of MOOC courses available and millions of users registered from around the world. The origins of MOOCs
however can be traced as the early 2000's (Zawacki-Richter, Olaf, Naidu, & Som, 2016), with 2008 being cited as the foundation year
for networked leaming and MOOCs. In 2008, Stephen Downes and George Siemens infroduced the term MOOC and defined it as
"connective leaming on networks" (Baturay, 2015). Stanford University professors produced educational videos in 2011 and released
them through open online platforms. MOOCs were popular in 2011 When Peter Norvig and Sebastian Thurn facilitated the Artificial
Intelligence MOOC in 2011, it reached 160,000 leamers from 190 countries. Stanford University developed Coursera, a for-profit platform,
in early 2012 as well as Udacity, which was a free inititive. MIT developed the MITx web resource, which was later incorporated info
EdX (Baturay, 2015). In recent years, MOOCs have been accepted by many countries including India, even though they originated from
American universities. A review of the current state of MOOCs in India has been carried out in the current paper. MOOC platforms have
been compared according to characteristics suggested by (Conache, Dima, & Mutu, 2016).

This comparison shall be useful for the organization who are planning for host the MOOCs on IMS by helping them to identify

the useful features that are available in various MOOC platform, so that they can plan and integrate them in their LMS.
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IT. viterature Review

There are three main themes that emerge from a detailed review of the infermational MOOC literature presented in this section,
and the authors attempt to infroduce these three main themes. In accordance with this study, investigation of the regional circumstances
of Indian and European nations, MOOC challenges, and the MOOC requirements in the Indian context could possibly be of assistance
in improving existing MOOC knowledge and provide new insights into these topics. An extensive review of MOOCs literature, as well
as Indian-centric MOOC literature, was carried out in order fo find existing research papers, articles, online analysis, and other resources,

which have been used in the research.

Table 1: Literature Review of comparison of Education and Educational challenges of MOOC

Source Findings

1 (Das, Das, & Das, 2015) “Present Status of Massive Open Online Course (MOOC)
initiatives for Open Education Systems in India — An
Analytical Study” 2015

According fo the authors, the MOOC directory was reviewed to

determine the growth rate, country, subject-wise distribution, and
total courses available within various MOOC platforms in Indian
education systems. Furthermore, this study examines the various
problems and challenges regarding e-contents and educational
materials.
2 (Wang & Baker, 2015) “Content or platform: why do students complete MOOCs?”
(2015)
This study contributed fo the understanding of the relationship
between MOOC complefion rates and learner mofivation
Researchers extended their knowledge of course completers
versus leamers who did not complefe the course.

3 (Barak, Watted, & Haick, 2016) “Motivation to learn in massive open online courses:
aspects of | and social

(2016)

Three maijor conclusions are drawn from this study:

In the first place, mofivation patterns were similar among English
and Arabic participants, indicating a broad cross-cultural frend.
Secondly, for successful learning, students and feachers should
participate in social interactions, which can be achieved via
large and small online groups.

The third point is that MOOC complefers can be characterized
according fo their mofivation fo leam. There are five fypes of
MOOC completers identified: problem-solvers, networkers,
communicators, and leamers Beneficiaries, innovators, and

complementary learners.
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4 (Litejohn, Hood, Milligan, & “Learning in MOOCs: Motivations and self-regulated
Mustain, 2016) learning in MOOCs. The Internet and Higher Education”
(2016)

In this study, the narrative descriptions of behavior were
compared between leamers with high and low SRL scores. On
five of the sub-processes examined, significant differences
between the self-described learning behaviors of these two
groups were found.

The mofivation and goals of the leamers had an influence on
how they conceptualized the purpose of the MOOC, which

influenced the way they perceived the learning process

2 (Harju, Leppénen_ & Virlanen, “Interaction and Student Dropout in Massive Open Online
2018) Courses” (2018)

In this paper, the authors discuss how MOOC inferaction
capabilifies contributed fo the low completion rafe of a course.
They pinpoint the reasons for the high student dropout rate.
The above study shows that lack of inferaction between
instructors and leamers is the cause of the insufficient results.
Other sfudents may influence the student dropout rate in
MOOCs.

6 (Pike, 2018) “The Challenges of Massive Open Online Courses
(MOOCs)” 2018
As an example, the chapter examines how one MOOC was
designed to explore some of the issues. Furthermore, the study

analyzes leamers' high retention rafes.

7 (aganathan & Sugundan, “MOOCs: A Comparative analysis between Indian scenar-
2018) io and Global scenario” (2018)
This paper discusses the characteristics of MOOCs and various
online platforms from around the world. In this paper, the
authors study the growth of MOOCs in India in comparison with
the global picture, as well as list of providers who are develop-
ing and delivering online courses and challenges associated

with MOOC implementation in Indic
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Source Findings

8 (Sriram, 2015) “Comparative Analysis of Massive Open Online Course
(MOOC) Platforms” (2015)
A basic comparison of MOOC providers is made in the Studly,
along with the types of MOOCs offered by the various providers.
The paper also examines how MOOCs are influenced. So, it is
difficult fo defermine how transformative MOOCs have been, can
be, or will be in the future. A survey of four MOOC platforms was
conducted by the author to identify arbitrary factors. To determine
the usefulness of MOOC platforms, each of the factors mentioned
above is taken info consideration.
The study aims to determine the most effective MOOC platform as
well

9 (Arya, 2017') “The Rise of MOOCs (Massive Open Online Courses) and
Other Similar Online Courses Variants —Analysis of Textual
Incidences in Cyberspace” (2017)
Based on frequency analysis, the author suggests that MOOC, in
documents online, has received good mentions, with the
keyword MOOC appearing mosily ofter online courses,

10 (Devgun, 2013) “Prospects for Success of MOOC in Higher Education in
India” (2013)
According to the author of this paper, MOOCs can greatly
confribute fo higher education and can influence the face of the

youth of a country.

n (Chauhan & Goel, 2017) “An Overview of MOOC in India” (2017)
According to the authors, the number of learners who have
participated in MOOC courses has been massive. In terms of
enrolments, India is the second largest country in the world, after
the United Stafes. In order to offer such courses, there are
currently a few platforms which are used, such as MooKIT,
NPTEL IITBX, and SWAYAM.
Moreover, this paper provides a technical and theoretical
overview of these platforms along with a description of their
features. Additionally, using web analysis, a comparative
analysis is provided between the platforms. The implementation
of MOOCs in India faces some challenges that need to be
addressed
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IT1. MOOCs Platforms in India
The Indian government has made a number of steps to support online education, which has allowed many individuals fo continue
their education and helped the nation's enrolment rafio.
In'India, the most popular online platforms are NPTEL, mooKIT, edX, Coursera, and SWAYAM. Apart from the above-mentioned
platforms, others also provide online education in various fields but are highly unknown.
The list of online course providers in India is as follows.
© NPTEL (https://nptel.acin/)
© mooKIT (https://www.mookitin/ )
o IIT BombayX(https://www.iitbombayxin/ )
© SWAYAM(https://swayam.gov.in/ )
@ Shikshit India(http://shikshitindia.co.in/ )
@ Vskills(htips://www.vskills.in/certification/ )
o U18(hitps://www.university18.com/ )
© Million Lights(https://www.millionlights.university/ )
© Apna Course(https://www.apnacourse.com/ )
© UpGrad(https://www.upgrad.com/ )
© EduKart Open(www.edukart.com )
o LleamVem(https://www.learmvem.com/ )

o Digital Vidya(https:/ /www.digitalvidya.com/ )

Below are the details of some of the popular MOOCs platforms in India, which are popular among Indian learers and have
decent number of enrollment.

NPTEL

NPTEL (Nafional Programme on Technology Enhanced Leaming), is a joint venture of the IITs and IiSc, funded by the Ministry
of Education Govemment of India, and was launched in 2003. NPTEL began as an initiative to bring high-quality education to all areas
of the country, and now offers close o 600+ courses for certification in around 22 disciplines every semester. (NPTEL, 2022). For course
delivery, NPTEL relies on open-source technologies. Google's open-source Course Builder platform, which runs on App Engine and
Compute Engine. Furthermore, it mostly provides course information in the form of video lectures recorded in a fraditional classroom
sefting, while some instructors may also utilize slides to present the material. NPTEL is already the world's biggest single repository of
technical courses, including streaming video format and with text mefa data for videos, text transcription and subtitling, and conversions
to all Indian languages. Its courses had low engagement and inconsistent quality af first, and the courses eventually lost their appeal
fo a significant number of students. In March of 2014, NPTEL began providing open online courses. Anyone outside of the IIT System
can now enroll in an NPTEL online certification course and receive a cettificate from the IITs. IITs are reaching out and delivering

education to people’s homes through this programme.

mooKIT

IIT Kanpur was one of the first MOOC providers, offering a course on Software Architecture for the Cloud in 2012. Since then,
a lot of effort has been done in this area, both in terms of delivering MOOCs and building tools and technology for delivering MOOCs.
MooKIT, a MOOC management system, is one such inifiative. The first need for successfully delivering a MOOC is a powerful platform.
Existing software in this domain is difficult to maintain and operate, as well as change and adapt fo local needs. It also assumes that
the end-user has a high level of infemet maturity. All of these difficulties are addressed with mooKIT.

Another unique aspect of mooKIT is its support for a robust analytics interface. It also allows the student to view their course
activity along with the instructor, which is something that is not commonly available on other platforms. It is fully made of open-source
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technologies, with the main engine running on the MEAN sfack, which is based on java script technology and is extremely scalable. It
provides four different types of solutions depending on the need:

mooKIT Standard: It's for running a single course. It does not require video to be streamed locally; however, YouTube videos can be
used. For instance, mooconmooc.org.

mooKIT Enterprise: It can handle a huge number of online classes. Users become members of a portal and can enroll in courses that
they are inferested in. For instance moocddev.org and agmoocs.in.

mooKIT Replicated: It is appropriate for places with limited bandwidth since it allows material to be cached on local servers. The servers
will sync for changes on a regular basis.

mooKIT Personal or Mobi-mooKIT: It can run on mobile devices that have modest computation and low storage capabilities. Due to
device limitations, it does not offer a forum or social networking.

ITBombayX

IIT Bombay created IITBombayX, it is an online platform that provides Massive Open Online Courses (MOOCs) to people of all
backgrounds. IITBombayX specialises in Hybrid MOOCs that combine the advantages of flipped classrooms, online lectures, and live
interactions with IMBombayX course instructors. IMBombayX offers four different types of MOOCs (EduMOOCs, SkillMOOCs, TechMOOCs
and LifeMOOCs) for various learning needs.

IITBombayX is committed to providing the best possible education, both online and in the classroom. ITBombayX was designed
for students and organisations looking to transform themselves via cutting-edge technology, creative teaching, and rigorous courses.

We deliver the best of higher education online through our institution, providing opportunity to anybody who wants to thrive,
progress, and accomplish.

The objectives of IITBombayX, on the other hand, go beyond providing leamers with free courses and information. The
IMBombayX is dedicated to doing research that will help us better understand how students are educated, how technology may
revolutionise leaming, and how teachers and academics teach on and off campus.

We wish to share what we discover as experimenters and innovators. The open-source IITBombayX platform is accessible.
They will empower and inspire instructors all around the world and encourage success in Indian massive open online learning by
doing and sharing major studies on how leamners are educated.

IITBombayX's purpose is to become a premier resource for leamers by maintaining focused on the aims and values established
when the company was formed. (ITBombayX , 2022)

SWAYAM

SWAYAM, is an acronym for "Study Webs of Active Learning for Young Aspiring Minds." It is a MOOC plafform created by the
Indian government with the goal of realizing the three cardinal principles of education policy: access, equity, and quality. The goal of
this initiative is to make the greatest teaching and learning tools available to everyone, including the most disadvantaged. SWAYAM
aims to close the digital divide for students who have been untouched by the digital revolution and are unable fo participate in the
knowledge economy. (SWAYAM, 2022)

It started with the intention of offering 2,000 courses, which would make it the largest course catalogue of all those given thus
far. As a consequence, SWAYAM is a commendable attempt fo eam credits while enrolled in the course, which will definitely mofivate
students to complete the course and get their degree.

SWAYAM has a credit system in place that allows credits to be transferred across colleges. With SWAYAM, an Indion academic
insfitution may provide up to 40% of its catalogue in a given program. School, certificate, diploma, undergraduate, and postgraduate
programmes are now available through SWAYAM.

School education is overseen by NCERT and NIOS, while out-of-school leamers are overseen by IGNOU. Undergraduate

education is overseen by CEC, posigraduate education is overseen by UGC, engineering is overseen by NPTEL and management

studies are overseen by IIMB.

Though the maijority of the confent for SWAYAM was created for NPTEL and will be repurposed for SWAYAM.
Furthermore, the information or videos created for this platform will be available on e-Acharya, a website that already hosts
instructional video content provided by the Minisiry of Education.

As a result, SWAYAM encourages the most efficient use of resources, which is already expensive endeavor.
Table Il compares four major Indian MOOC Platforms. (Conache, Dima, & Mutu, 2016) have identified some the factors which
are important to compare MOOC platforms. In addition the comparison is based on characteristics like availability of mobile app, credit

mobility and multilingual support efc. which are deemed important in the Indian context.

Table Il: Comprehensive Comparison of MOOC Platforms

Features  Mobile registered courses  Credit  leamning Discussion Mulfilingual Video ~ Assess Time  Android

platform  students  offered  Mobility ~Material Forum  Support lecture  ment Spent app
onSite  rating

Platforms
NPTEL Yes 620000 990 - Yes Yes - Yes Yes 20M | 00:04:46 | 4.0/5
MooKIT Yes 200000 60+ - Yes Yes - Yes Yes 5K - 36/5
IITBombayX | Yes 52000+ 188 - Yes Yes - Yes Yes 155K | 00:03:33 -
SWAYAM Yes 10 million | 900+ Yes Yes Yes Yes Yes Yes 768.1K | 00:03:00 43

Based on the Table-l, all four MOOC providers highly rely on learning materials, video lectures, and assessment methods in
delivering a course fo students. In addition, all platforms offer @ mobile app for Android users. In fact, SWAYAM received the highest
Android application rating. These apps contain video players and allow students to download videos for offline leaming. Additionally,
they offer quizzes and discussion forums. The table shows the Google Play and App Store ratings from the date of ihis study. There are
different assessment methods depending on the course: all four platforms offer assignments and quizzes for more theoretical coursework.

Other than English, SWAYAM offers a lof of courses in mulliple languages. In addition fo these languages, NPTEL Mook, and IITBombayX
offer and provide courses only in English. The MOOC providers are also websites, in addition fo being educational organizations. This
is why relevant information may be obtained from the web traffic data analysis. According fo SimilarWeb.com (Website Traffic & Mobile
App Analyfics, 2022) for July 4, 2022, NPTEL is first in the top of the tofal visit and Time spent on Site.

SWAYAM is the only Indian MOOC platform that offers credit mobility or credit fransfer. If is of major importance fo infegrate
credit transfer systems into educational pathways and to enable students to move between institutions and programs. By enabling
credit transfer, one can contribute to lifelong learning, improve and expand post-secondary participation rates, reduce unnecessarily
high sfudent tuition and educational costs (which may mitigate borrowing for some students), and reduce post-secondary non-complet
ion rates (Junor & Usher, 2008).

The study examined the number of courses and the categories of courses offered by each platform in the course catalogs
displayed on their websites. SWAYAM hosts 2150 courses, next is NPTEL with 990 courses, followed by IlTBombayX with 188 courses
and MooKIT with 131 courses at the time of this study. As compare the three Indian MOOC platform SWAYAM has the huge number

of registration afer that NPTEL has the biggest one then MooKIT and ITBombayX.




IV Factors that influence significance of MOOCs in India:

There are some factors listed below, certainly influence the advancement of online courses in India (Trehan, Sanzgiri , Li, Wang, & Joshi, 2017)
© Overcoming the constraints of physical infrasfructure and teaching resources
o Facilifating movement towards ‘Open’-ness.
o Promoting development and practice of online and blended pedagogy fo improve quality and scale within the existing University
system.
o Better recognition of online leaming and even online degrees.
© Promoting intenational marketing and outreach of Chinese and Indian Universities and insfitutions.
o Despite the fact that MOOCs are widely used at many colleges, knowledge of MOOCs is still lacking in Tier 1 and Tier 2
institutions. In India, there are various issues that are considered fo be a barrier to online education. However, with the rapid

growth of technology and the willingness to accept it, the reasons are now recognized as temporary setbacks.

V. The major challenges for MOOCs in India are:
o Creation of digital content: It is a significant difficulty. Voice, video, structured text, and animation are examples of digital
content. It requires digital content developer other than subject experts.
o Devices: The end devices that are used 1o view and, if feasible, download digital information.
e Internet access: Infemnet connection and speed are two of the most crucial and problematic factors. It takes a minimum
amount of bandwidth to use the intemet platform, which is a significant disadvantage in rural areas of the country.
 Language barrier: The language barrier is a major constraint for online education in India. Almost every online platform
offers English-language courses. MOOCs should take this info account and provide courses in a variefy of languages that
may be used in a variely of seftings.
© Assessment& Evaluation: Where there has been a significant investment, proper assessment techniques must be used.
 Dropout ratio: One of the biggest challenges of MOOCs is high dropout ratio. Hardly 5 to 10 percentage of people will
complete the enire course (Coutere , 2014).
To reduce the dropout rate, students must be motivated to engage in and complete the courses. The factors that would be

employed o inspire fhe learners would include economic benefit, personal growih, and professional identiy.

V1. Discussion

There are four platforms that can be used for online leaming and they are all extremely popular among people from all over
the world..

On the basis of the number of visits, it appears that SWAYAM and NPTEL are more popular. Compared with these three MOOC
platforms, NPTEL is the most visited website, but they are not the best in Android app rating. Meanwhile, SWAYAM offers a lof of courses
in languages other than English, and it also has the highest number of registrations as compared to the other three MOOC platforms.
As a result, these platforms are able to offer a wide range of courses in many specializations and are also compatible with mobile
devices like Android and i0S. By providing significant self-leaming means, this will help to increase the number of MOOC users through
the use of mobility, diversity, and offline learning features.

In terms of the structure of the course and the assignment deadlines, SWAYAM and NPTEL seem fo have a much more student
and faculty-oriented approach than IITBombayX and MooKIT. There are several different platforms available, and each of them has its
own advantages for self-development.

There are many advantages for each of the platforms above: NPTEL, because of its open source approach, attracts many
developers who want to share their work; SWAYAM, because it offers courses from the most prestigious universities in multiingual formats
and has a large audience of users. SWAYAM is the second and ITBombayX is third most visited website. MooKIT gives the user the
opportunity to share his work as a leamer or as an instructor. Overall, SWAYAM leads with 2150 courses, offered by 203 parinering
insitute, the folal enrollment is approx. 27956791 which represent ifs scalability and reach. The credit mobiliy s possible through SWAYAM

only and till date 2206713 exam registration are done on SWAYAM and there are total 1177076 successful certification
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V1. conclusion

MOOC platforms are utilized all around the world to deliver online courses. NPTEL, mooKIT, IITBX, and SWAYAM are some of
the MOOC platforms that are being utilized in India to provide courses. To set up a ground for understanding including theoretical as
well as technical aspects, a discussion is provided about each of these platforms with their features and characterisfic. A detailed
comparative analysis is provided for these platforms is provided using existing research paper, articles, web analysis and other resources
considering several parameters. The paper also discusses some issues that are faced while implementing MOOC in India. These
recommendations would be useful for any insfitution for implementing Leaming Management System for offering MOOCs.
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Abstract:

This study applied a speculative design concept fo define a cone of plausible futures for Aificial intelligence (Al) elearning
application of English conversational skills installed by 1,229 students at a vocational institution in Tokyo, Japan. The Al eleaming
application was designed to give students an immersive learning experience in an augmented learning space that would have
been difficult fo realize in physical space since the COVID-19 pandemic. The input for the assessment of the plausible future was
in-depth interview results from 25 students and teachers, with the subsequent analysis conducted using framework foresight. The key
was to defermine a definition for a cone of plausible futures and define the plausibility limits for the baseline, alternative and preferred
futures. This paper describes how the speculative design concept was applied to the Al elearning application fo transform the created
cone of plausible future findings info practical implementation goals. Education potential in the post COVID-19 pandemic needs fo

adopt augmented learning space by applying the power of mulliple technologies based on computer arificial intelligence.

Keywords: Afificial Intelligent eleaming Application, Augmenting Space, English Conversation Skill, Plausible Futures, Speculative
Design, Vocational Insfitution, Tokyo

1. Introduction

Speculative design is essential for the designing process of elearning applications since it differs from fraditional and
affirmative design (Dunne & Raby, 2013; Johannessen et al., 2019; Malpass, 2017). Speculative design can be considered an
exploratory design genre that does not aim fo focus on a commercial while a general ferm of design covers a great mechanism
of socio-technical intervention which connects a future-oriented discipline and traditional realms of production and communication
(Sedaghat-Baghbani, 2021). Speculative design for education is not only to minimize an uncertain and ambiguous future when
applying technology fo the confexts but also to maximize new solutions in the most exciting ways to create educational media
for those scenarios (Tran, 2019). This current study focuses on a cone of plausibility for language learming to failor future learning
environments in augmented learning spaces. Digital technology has evolved rapidly and is being adopted for various services,
such as digitally augmented spaces (Parker, 2018), the concept which was first introduced by Lev Manovich, who described how
technologies could create layers over physical spaces (Manovich, 2006). By adopting digital technology, this research validated
a concept of speculative plausible future design to illustrate a new augmented learning space that would be difficult to realize
in a physical space.

The infernef now serves over 4.5 billion people, and social media users have surpassed 3.8 billion. Nearly three-fifths of the
world's population is already online, and recent trends indicate that more than half of the world’s fofal population used social media
presently (lespersen, 2022). Every day, the average infernet user spends six hours and 54 minutes online (Jespersen, 2022). That equates
to more than 100 days of connected time per infemnet user per year, implying that people spend roughly two-fifihs of their waking lives
online (espersen, 2022). Many of the other Sustainable Development Goals (SDGs) solutions rely on the use of fechnology and
corporations leveraging Artificial Infelligence (Al), Big Data, and Machine Leaming (Goh & Vinuesa, 2021; Sustainability in the Digital Age,
2019; United Nations, 2021). Al on elearning is a recommended major component for an 18th SDG on Digital Technologies Serving
People and the Planet to ensure that the digital age supports people, the planet, prosperity, peace, and partnerships and another 18th
SDG on “life with Adificials” (Sustainability in the Digital Age, 2019; The Mind Future Foundation, 2020). To turn insights info large
opportunities, the solutions to coexist and define common rules are speculative design as well as design thinking. The concept of
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speculative design needs practice since the investment in application development involves a high budget and redesigning is even
more expensive.

In countries where English is a foreign language, especially Japan, to increase the farget language engagement and improve
language proficiency, learers should ideally be put into immersive environments in which the target language is being used in daily
life (Hato, 2006). However, this is not easy o physically achieve, especially in situations such as the current COVID-19 pandemic (Asare
et al., 2021; Gordon & Burgess, 2020). Virtual reality (VR) technology, for example, can be used to create immersive environments in
which all the characters speak the target language, as well as incorporate VR info language fraining communication technologies such
as arificial intelligence (Al) technology.

This article describes the situation at a vocational institution in Tokyo, Japan, in which an Al elearning application (Alelapp)
was developed to provide better opportunities to engage with a foreign language, in this case, English conversational skills. As the key
to developing foreign language proficiency and as English is not used in everyday life in Tokyo, students generally have better results
if they study in a counry in which the target language is spoken (Takahashi, 2020). However, this is not possible for everyone and is
impossible when the world is locked down due to emergencies such as the COVID-19 pandemic. Therefore, fo overcome these problems,
the vocational insfitution where this research was conducted introduced an Alelapp fo give students the opportunity 1o fully engage
with English.

The development of the Alelapp had two primary purposes: 1) to provide leaming tailored to the student's individual needs,
and 2) to provide a conversation practice partner for the students anytime and anywhere. Due to a malfunction in the Alelapp, the
students had been reluctant to use it and these original purposes had not yet been achieved. The aim of the major research, therefore,
was fo defermine a method to enhance the quality of the Alelapp fo meet the primary plausible future installation purposes. However,
rather than applying design thinking to increase the popularity of the Alelapp, this research sought to understand the students’
dissatisfactions and then design a plausible future to guide the Alelapp medifications, which required the elucidation of the future
environment through the design of future scenarios on the ways the students could adapt the Alelapp to their lives. A speculative design
concept of a plausible fulure was employed, the details for which are given in the following literature review and research methodology
secfions

1.1 Problem Statement

An insfitufional report from the vocational insfifution in Tokyo, Japan, found that the Alelapp which was called as Version-1 from
now on, needed fo be improved (Takahashi & Vate-U-Lan, 2019). This Alelapp Version-1 was one of many educational applications that
the insfitufion co-operated with the outsource companies to tailor the digital leaming material to serve the curriculum. At the end of every
semester, the instiftute conducted an online survey fo elicit students” satisfaction towards all faciliies and leaming material. It was found
that students” satisfaction foward the Alelapp Version-1 was foo low for two semesters continuously, thus the research to study which
part of this Alelapp needs to be redesigned was started. The Alelapp Version-1 was designed and used for two semesters, thus, this
research is a part of redesign processes. To defermine the problems, 25 siudents and five lecturers were interviewed, the findings were

analyzed fo create the cone of plausible futures to inform a cooperative Alelapp redesign by the researchers and the engineering teams.
1.2 Research Objective
To defermine a speculative plausible fuures design for the Alelapp with a team of engineers to augment the learning space at

the vocational insfitution in Tokyo, Japan.

1.3 Research Question

What speculative plausible futures design could be employed fo augment the Alelapp leaming space?

2 literature Review

This section infroduces research on speculative design, plausible futures, and framework foresight,




2.1 Speculative Design

Design is associated with many fields of interest, such as the graphic design in posters and magazines, architectural design, and
interface and user experience design; therefore, design is inherent in our daily lives. Proper design methods are meant o resolve problems,
such as increasing product sales or improving and enhancing user experiences (Coulton et al., 2016). As the rapid development of new
technologies and global environmental changes have made futures more unpredictable, fo respond to such changes, ideas must change.

Speculative design, which was first advocated by Dunne and Raby from the Department of Design and Inferactive Studies at the
Royal College of Att in the United Kingdom, involves the development of new questions, it provides a new possibility for innovation (Dunne
& Raby, 2013; Mitrovi€, 2015). The process of addressing major societal issues through design processes and systems is a definition of
‘Speculdtive design” (Lombardo, 2022; Tran, 2019). Generdlly, people consider their preferences based on a set of possible futures; however,
current designs or services hinder people’s attempts to build those futures (Peace, 2019). Therefore, the primary objective of speculative
design, which is focused on possibilities, not probabilities, is o force a future aspect into the present fo assess the reactions (Tonkinwise, 2014)

Importantly, speculative design is not akin fo the problem-solving found in design thinking, as it involves imagining what the future
sociefy may be like and then designing future scenarios based on these imaginings to present a different perspective (Mitrovi€, 2015).
Therefore, as the speculative design expands the design boundaries (Hines & Bishop, 2013) it can be employed to explore people’s
views and concerns, generate debate on relevant issues, and reimagine relationships (Tsekleves et al., 2019). Dunne and Raby in their
book *Speculative Everything’ (2013) arranged their expanded taxonomy of aliemative futures into four classes: possible, plausible, probable,
and preferable: considered the probable or preferable futures from a present perspective, and the plausible futures as a range o open
up future possibilifies more enthusiastically.

2.2 Plausible Future
Plausibility is a nofion between probability, likeliness, credibility, and reasonableness, and compared to possibilty, only exists as a result
of human reasoning (Van der Helm, 2006). Therefore, a plausible future is the range of subjective aliernative futures based on an understanding of

the sfatus of social processes and the ways their forms may possibly change over time (Dunne & Raby, 2013; van Duijne & Bishop, 2018).

2.3 Framework Foresight

Framework foresight is a structured approach for forecasting and planning strategic foresight, which involves methods to reveal

assumptions by identifying the volafilies, complexities, uncertainties and ambiguities in frends (Hines & Bishop, 2013; van Duijne & Bishop,

18). Framework foresight was developed by Hines and Bishop (2013) af Houslon University as a systematic analysis to identify the driving
forces of change before developing concrefe plans. The aim of framework foresight is to find solutions that are likely to have positive
outcomes and generate an explicit, contestable sense of the future (van Duijne & Bishop, 2018).

The framework requires the organic filling of gaps to determine the answers. By looking af current issues and stakeholders, the
first step is to develop a clear definition of the domain to determine the in-scope and out-of-scope issues, the duration, and the possible
crifical issues. Then, the trends that could possibly impact the research are analyzed and a baseline future outlined to assess the impacts
of possible unrealized problems (Voros, 2017). Therefore, this framework also provides opportunities to consider alternative futures.

Based on the current research problem and the literature review, a speculative design concept and framework foresight were
applied to develop a plausible future for the Alelapp.

3 Research Methodology

This qualitative research aims to explore and elucidate the plausible futures for the Alelapp, with in-depth-inferviews being
employed as the primary research instrument.

The research was conducted at an insfitution that had 1,229 freshman students aged between 18 and 20 with a 30 per cent to
70 per cent male to female gender ratio. A purposive sampling method was employed for the interviews, which were conducted in five
participant groups: four student groups and one teacher group. The sample of 20 students were fully voluntary. Each group had five
participants and were formed based on the participants” education and similar English proficiency levels to avoid confounding effects.

The teacher group parficipants had similar backgrounds and the some relative seniority
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The interviews were conducted in May 2019, at which fime there were no COVID-19 fears; therefore, the: paricipants were seated
in the same room around a round fable. The inferviews were recorded both video, and audio with the participants” permission, after which
the interview data were analyzed with a focus on modifying the current Alelapp version based on the identified plausible futures. Al interviews
lasted approximately one hour and used a round-table discussion format to identify the issues causing participants' frustrations while using

the Alelapp. The inferview was conducted in Japanese, the participants’ mother tongue (Takahashi & Vate-U-Lan, 2019)

4 Research Findings

The findings of this current research were described based on the framework foresight. First, the domain was defined, which involved an
exploration of the current conditions to defermine the baseline and the possible altemative futures. Then, the cone of plausibility was employed fo
elucidate the plausible futures and identify the Alelapp functions to be redesigned and modified

4.1 Domain Definition

The research domain was related to the problems that had been encountered in the use of the Alelapp Version-1. To align with
the original goal of the instifution, the Alelapp was supposed to help students prepare for class by providing training based on the class
contents and corrective Al feedback. The Alelapp opportunity for entirely free conversation practice was not considered in this study. The
geographic focus was Tokyo, Japan, in which the insfitution is located, and the time horizon was the sfart of the new academic year in
Apiil 2021

Providing language leamers as many opportunities as possible to engage with the target language is the key to improving
language proficiency. This has become especially important in the COVID-19 pandemic, which has highlighted the importance of providing
augmented leaming spaces for praciice both in and outside class.

4.2 Assessment of Current Condition

The stakeholder interviews revealed the current Alelapp conditions. The stakeholders who could influence the domain were
the teachers, the students at the insfitufion, and the engineers responsible for modifying any technical issues with the Alelapp.

The focus group inferviews sought o elucidate the Alelapp Version-1 problems. However, fo ensure that frank opinions were
given, close altention was paid fo the parficipant selection as previously described. All interviews were one hour each and employed

a round-able discussion format to identify the issues associated with the parficipants’ frusirations when using the Alelapp.

4.3 Baseline Future

The growth in mobile device and internet technologies over the last 20 years has allowed for a commensurate growth in
leaming anytime, anywhere concepts, and with the developments in Al, programs can now be adapted to individual needs (Stansberry
et al, 2019). By changing the nature of work and establishing a new relationship between man and machine, Al could double annual
economic growth rates by 2035 (Purdy & Daugherty, 2022). The impact of Al technologies on business is expected fo boost labor
productivity by up to 40% and allow people to make better use of their time (Purdy & Daugherty, 2022). However, what has not
changed is the English as a Foreign Llanguage (EFL) environment in Japan, as English is not used in daily life, a situation that is not
expected fo change in the scoped fime.

The goal in this stage was to determine how the Alelapp could be modified to reduce user frustrations and improve their
English proficiency.

4.4 Alternative Forecast
Infrastructure damage and the lack of Intemet connections due to a disaster could significantly affect the aims of this research,
which would mean that the Alelapp would not be effectively modified, and the cause of the user frustration would remain. Currently,

the potfential event situation is COVID-19, which has forced the school to shut down and made it impossible for the students to leamn

in an authentic school environment (Duggan, 2020). As this event was unexpected, people remain unsure how this will affect their lives.




learning in an augmented space using the Alelapp is different from leaming in a classroom setting. The Alelapp was initially
developed fo support students leaming alone and even at home but was not intended to be a replacement for the teacher or their
classmates. As there are limits fo the operations of Al technology on consumer platforms, the: provision of classroom setting learming using

the Alelapp s still unresolved. However, conversation practice focused on user inferests could change the future of the application

4.5 The Plausible Future of AleLapp and the Functions to Be Modified
The findings of this current research were described based on the framework foresight. First, the domain was defined, which involved an
exploration of the current conditions to determine the baseline and the possible alterndtive futures. Then, the cone of plausibility was employed to

elucidate the plausible futures and identiy the Alelapp funcfions to be redesigned and modified.

4.1 Domain Definition

Itis essential to increase target language engagement to improve foreign language proficiency: notably, in situations such as the
COVID-19 pandemic, studying abroad and even going outside the home has become difficult. This study was important because it increased
target language engagement anytime and anywhere by providing an augmenting space using the Alelapp. Therefore, because of the
ongoing Alelapp issues, it was unlikely to be used unless it was appropriately modified.

The plausible future supports student study by augmenting their leaming space with the Alelapp, which also provides informative

content in line with the curriculum and tailor-made exercises and feedback based on the user's current level and needs.

Future

Al sLeaming Application

Figure 1. Cone of Plausible Futures for Alelapp.

Figure 1 shows the cone of plausibility for the Alelapp, with the past explaining why it was infroduced in the Alelapp and the
present indicating the current state of the Alelapp.

The Alelapp was installed at this insfitution to increase student engagement with English without them having to study abroad
Initially, the Alelopp had basic English conversation exercises such as greetings and self-introductions, after which original content from
the institution was embedded based on the freshmen curriculum, which included self-leaming materials for in-class lesson preparation
and after-class reviews. While the structure was considered ideal, there were issues with some of the functions, which meant that the
primary student users were dissatisfied. This is the present state of the Alelapp.

The horizontal line across the bottom of Figure 1 shows the fime axis for the functional review of the Alelapp, which is one
academic year cycle for the modification, trial, confirmation, and start of the new version services. In Japan, as the new fiscal year starts
in April, the goal was one month before that time in March.

The limits of plausibility indicate the current technology, the information structure, and the peripheral limits. Specifically, as the

technology can be only operated using tablets, smariphones and peripherals that the students are able to use at home, ignoring these

specifications would not be a feasible future.

The middle straight line depicts the baseline future. In this research, the baseline future was to appropriately modify the Alelapp,
and especially the Al function that was currently providing incorrect feedback. The preferred future is a chosen future not based on current
conditions; therefore, in this case, the preferred future was an Al function that communicated like the teacher or like the classmates.
The alternative futures are the multiple lines, which indicate the broader possible range of futures generated by the impacts of various
things, such as equipment, platform, and peripheral developments.

A vision requires a shift in perspectives 1o reveal the blind potential in the future rather than only seeing the future as an extension
of the present. The debates on this vision reveal the value of the potential fuures and the discovery of the most plausible future, the most
possible future, and the most preferable future; that is, the debates shift the perspective from possibility to value and empower the
realization of other futures that are not limited to probable futures.

The vision for the future of the Alelapp was to be able to support the students in a perfectly augmented leaming space. Therefore,
the future changes needed were not the result of one technology or one trend but were the result of overlapping efforts and concurrent
changes from the infervention of many people and things, that is, the imagined future was not a simple extension of the present but was
the culmination of many possibilities. Based on the cone of plausibility, the interview results defailing the functions that needed to be
modified were summarized and are shown in Table 1.

Table 1. Interview summary and the funcfions to be modified (n=25)

Summary of

Frequency Percentage Type of Future Function to be modified

user comments

1. Poor English pronunciation 20 80% Plausible Al (Voice recognifion)
peculiar to Jopanese
recognized as the correct

answer.

2. Voice recognition malfunction, 20 80% Alternative Not a funcfional problem

particularly for pronunciation. Requires peripherals to work
properly.

3. Malfunction in pronunciation 19 76% Plausible Al (Voice recognifion)

scoring

4. Malfunctioning voice 16 64% Plausible Al (Voice recognition)

recognition

5 Politeness not considered 15 60% Preferred Al

in scoring.

6. Need fo have fraining 15 60% Preferred Al

challenges and surprises.

7. No way to look back 14 56% Plausible Al (giving a correct feedback)

at mistakes

8. Assigning a high score 13 52% Alternative Not a functional problem

to poor pronunciation Requires peripherals to work

properly.




Summary of

Frequency Percentage Type of Future Function to be modified

user comments

9. Malfunction in voice 12 48% Alternative Not a functional problem
recognition, particularly in Requires peripherals to work
dictation practice. properly.

10. The criteria for the scores 1 44% Plausible Ul needs to be redesigned

need to be displayed

1. The speed of the speech 8 32% Plausible Al (giving correct feedback)
should be considered
in the scoring.
12. Number scores need fo be 7 28% Plausible Ul need fo be redesigned

displayed along with the badges.

13. Estimated lesson fime 6 24% Plausible Ul need to be redesigned
should be displayed

14. Response speed should be 5 20% Plausible Al (giving correct feedback)
considered in scoring.

The above fable is a summary of the results from the analysis of interview videos and audio. The left-most column summarizes
the most common opinions, followed by the frequency, and the number of people who had the same opinion. Specifically, dissafisfaction
was expressed with the behavior of the Alelapp, with eight out of the 14 (57%) highlighted problems being related to problems with
the Al the most noficeable of which were problems related to the voice recognition capabilities. These problems were identified as
being related to peripheral devices and accuracy, and it was recommended that users use an external microphone. Even though many
users were unaware that the use of peripherals was necessary to ensure accurate app performances, given possible future technological
advances, it would be better if the app could perform accurately without the need to employ peripherals.

The future types are specified in the second item from the right in Table 1. There were nine plausible future items in the 14
items. The mapping of the inferview resulis to the types of futures highlighted the nine problems that could be solved and should be
solved, which were then discussed with the engineering team.

The problems associated with incorrect feedback first required that the correctness of the input be checked. While it was
already clear that most students had not been using peripherals, it also tumed out that there were problems with these peripherals.
Therefore, the discussions with the engineering team were focused on the ambiguity of correctness judgments and the English
pronunciation selections being used as the sample judgment criteria. As a result of a trial with a small number of users, it was found

that the ambiguity for general users was not enough for those students maijoring in language studies. However, some users claimed
that they would be discouraged if the criteria were too srict; therefore, the trial needed to further confirm the appropriate tuning.
llem number seven was based on user comments that they were unable to review their own misiakes, which was more
specifically related to the pronunciafion practice function. When the Alelapp pronunciation practice function displays one-word at the
time on the screen, the leamer pronounces the word and Alelapp then analyzes it for correciness. If the learner makes two pronunciation

mistakes on this word, the Alelapp was forcibly advancing fo the next word, which was making it difficult for the students fo understand

what was wrong. Some students wanted the opportunity to pronounce the word over and over until they achieved the correct pronunciation

The engineers explained that this specification had been included to avoid the app getting stuck on one word:; therefore, it was decided
that while the basic training flow would stay the same, a new function would be developed to list all mispronounced words in the

feedback at the end of each lesson.
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Figure. 2 List the mispronounced words

Figure 2 shows an example list for mispronounced words. The microphone icon provides the training again and the speaker icon
allows the students 1o listen to and objectively review their own pronunciation. Therefore, during the practice, the Al technology allows the
leamer to focus on the words that are incorrectly pronounced. If correctly pronounced, the three squares on the right will be colored, with
the number of colored squares indicating the correctly pronounced frequency. This list will be maintained for future reference.

Item numbser six indicated that the users wanted some challenges and surprises during the training, which suggested that when
practicing the role-playing conversations with the Al, they wanted to be able to practice until they had memorized the dialogues; however,
some wanted the conversations to surprisingly diverge in ways that were similar to real conversations. As current technical limitations at
this time make it impossible fo fully reproduce diverse conversation modes, this requirement was judged fo be a preferred future. The engineers
said that as it would be possible to change the dialogue order so that the communication confext would not be disrupted, the future of

this item could be changed from a preferred future to a plausible future.

5 Discussion

These findings answered the research questions focused on applying speculative design based upon the plausible future for the
Alelapp to augment the leaming space at a selected vocational institution in Tokyo, Japan. The functions that needed to be modified by
the engineers were specified within a strategic foresight framework in in-depth stakeholder inferviews based on the Alelapp Version-1,
which provided an extensive overview of the plausible futures for an augmented leaming space that incorporated the Al technology.
The speculative design concept proved effective in organizing the issues fo be modified in the Alelapp to enhance its quality and mofivate
the users 1o take advantage of the augmented leaming space. The developed cone of plausible future of Alelapp can be employed as
an effecive tool fo foresight the next stage of the application among all stakeholders (Voros, 2017). It influences the insfitute in ferms of
applying technology in particular Al to the curriculum. These resulis have significant implications for education, especially in times when

there are physical distancing restrictions as in the current COVID-19 pandernic.




Speculative design, which has been employed fo solve social problems and many other issues, was applied to solve the issues
found in Alelapp Version-1, with the framework foresight employed to reveal and draw the futures and organize the needed modification
to the Alelapp. Initially, the framework foresight recommended a shorter fime span as the content was dependent on technical progress
and a shorter goal was deemed more suitable. Therefore, there is room for further research on appropriate time periods, especially for
technology-related speculaive designs. Then, with an emphasis on a design concept that focused on the user demands, a cone of plausibility
waos employed fo assess the problem, reveal important ideas and criteria and fest them on small groups of students and teachers.

6 Recommendation and Conclusion

This paper described the speculative design concept which aimed to enhance the quality of English language practice, the
Alelapp, in a vocational institution in Tokyo, Japan. In-depth inferviews revealed that the Alelapp had several user issues which could be
categorized as Al function, vice recognition, giving correct feedback and Ul needs fo be redesigned. The framework foresight is then
employed to organize those issues into a plausible future for the engineering team before the redesign process of the application. This paper
adds to the growing body of research on speculative design. The results and impact of this current siudy for the vocational institution in
Tokyo could be clearly significant, while its generalization was complicated, since this part of practice the application including the test
must parallel with the curriculum of insfitute not equally with the public. However, the concept of the speculative design could be generalized
and integrated into other institutions.

As not all students leamning a foreign language have the ability o study abroad, augmented learning spaces can provide altemative
produdtive leaming environments. Because Als have the capabilifies to provide immersive language leaming, this research could inform Al
developments in other schools, other languages or ofher cultures. 2020-2021 has seen the effects of a global pandemic and the changes
needed in sociely to contain it. UNICEF's Policy Brief: The Impact of COVID-19 on children reported that there had been pandemic closures
in around 190 countries, which had disrupted the education of around 1.5 billion children (Gordon & Burgess, 2020). Therefore, using
technology fo provide engaging educational experiences without the need to go to school is becoming more crucial now. The utilization
of technology is indispensable for engaging experiences; however, the development of technology requires people o first imagine and
look into the future (Dunne & Raby, 2013; Lombardo, 2022; Tonkinwise, 2014). Then based on this future vision, it is essential to understand
the value that the fechnology can create and to be aware of how the technology works before proceeding with any development or
installation. It is also necessary to provide a sustainable service that opimizes the entire opplication to ensure that it is able to learn and

continuously improve itself.

7 Ethics approval
Ethical approval to report this case was obtained from a selected vocational institution in Tokyo, Japan.

8 Informed consent

Written informed consent was obtained for anonymized patient information to be published in this article.

9 Conflict of interest
The authors declare that there are no conflicts of interest.

10 Acknowledgement

This research received no specific grant from any funding agency in the public, commercial, or not-for-profit sectors.

11 Authors’ information
Poonsri Vate-U-Lan Ed.D., M.Ed., an Assistant Professor in Education, who completed a Master of Education in educational technology
in 2000, from Srinakharinwirot University, Bangkok, Thailand and complefed Doctor of Education in Internet-based survey design in 2007,
from School of Global Studies, Social Science & Planning, the Royal Melbourne Insfitute of Technology (RMIT) University, Victoria, Australia.
She was a Visiting Infemational Scholar in 2002 working at the Communications and Information Technology Group Laboratory,
Faculty of Applied Health Science, Brock University St. Catharines, Ontario, Canada. In 2011, she won a research grant award for the
development of an Augmented Reality Book by the Bangkok Metropolitan Administration School Board, Bangkok, Thailand.
In 2019, she was invited 1o present a study of “Empowering Education by Atificial Infelligence™ in The Belt and Road Shanghai,
Autumn 2019 Study Project: Policy and Practice: Teacher Professional Development at International and Comparative Education Research
Institute, Shanghai Normal University, Teacher Education Center, UNESCO. In 2022, one of her research projects namely “Exploring User
Experience Design to Mofivate Thai Students’ Adoption of Math Gamification” has been agreed to be hosted by the University of Melbourne,
VIC, Australia, collaborating with Prof. Reeva lederman (Computing and Information Systems).

Yukimi Takahashi Ph.D. completed the Docfor of Philosophy in elearning Methodology from the Graduate School of Advanced
Technology Management at Assumption University in 2020. During her doctoral studies, she researched the topic of Al eleamning redesign.
Since then, her inferests focus specifically on Al enhanced language learning. She was awarded the MIT Inferational science and
technology initiatives UVAC-Hayashi MISTI Seed Grant for two terms (2014-2015 and 2017-2018) to research and develop the use
of technology in language education.

She is currently Deputy Director of the Centre for Innovation in leaming and Teaching at Kanda University of Intemnational
Studies, while working as Deputy Director of the Digital Strategy and Innovation Department at Sano Educational Foundation, focusing

on the planning, implementation and analysis of technology in leaming and teaching

References

Asare, A, O., Yap, R. Truong, N, & Sarpong, . O. (2021). The pandemic semesters: Examining public opinion regarding online leaming amidst COVID-19.
Joumal of Computer Assisted leaming, s(s). hifps://doi.org/10.1111/jcal. 12574

Coullon, P, Burnet, D., & Gradinar, A 1. (2016). Games as speculative design: Alowing players to consider allernate presens and plousible futures
Proceedings of Design Research Society Conference 2016, 1609-1626. htips://doi.org/10.21606/d5.2016.15

Duggon, S. (2020). Al in Education: Change af the Speed of leaming,
The UNESCO Institute for Information Technologies in Education.

Dunne, A. & Raby, F. (2013). Speculdive everything:
Design, fiction, and social dreaming. M press. hifp://www.books24x7.com/marc asp?bookid=57537
Goh, H-H. & Vinuesa, . (2021). Regulating arfiicial-intelligence applications to achieve the susiainable development goals
Discover Sustainabilty, 2(1). 52. hifps://doi.org/10.1007/543621-021-00064-5
Gordon, M., & Burgess, M. (2020),
The hidden impact of COVID-19 on chicren’s education. UNESCO. hps://heatheducationresources unesco.org/ library/documerts/hidden-impact-covid-19-childrens-education

Halo, Y. (2006). .
Mechanism of “able fo speak” for those who leam or feach English it /2 2

WA - HA B ADTZHIC. sekishisosha

Hines, A., & Bishop, P. C. (2013). Framework foresight: Exploring fulures the Houston way.
Futures, 51, 31-49. https://doi.org/10.1016/j futures.2013.05.002

Jespersen, S, (2022).
Advocating for an 18ih Susiain

-goal ol

Development Goal: A Meaningful and Safe Digital Life Vertic Com. hifps:/ /vertic.com/our-hinking/advocating-for-an-18ih-sustcinable
digial i
9

Johannessen, L K, Keitsch, M. M, & Pettersen, I. N. (2019). Speculative and Crifical Design—Features, Methods, and Pratices.
Proceedings of the Design Society: Infemational Corference on Engineering Design. 1(1). 1623-1632. hitps://doi.org/10.1017/ds.2019.168

Lombardo, G. (2022, January 20). 8 Spectacular Speculofive Designs That Wil Blow Your Mind,
DeMagsign. hitps://medium.com/demagsign/8-speciacular-speculaive-designs-44ib1 29ebde2

Malpass, M. (2017)
Crical design in context: History, theory, and pracices. Bloomsbury Acadenic, an imprint of Bloomsbury Publishing Pl.

Manovich, L. (2006). The postics of augmented space.
Visual Communication, 5(2), 219-240. hifps://doiorg/ 10.1177/1470357206065527




References

Mitovic, 1. {2015),
Inifoduction to Speculafive Design Praciice. Speculative. hitp://speculative hr/en/infroduction-to-speculafive-design-pradiice/

Parker, C. (2018).

Augmenting Space: Design approaches for making public inferactive displays relevant in hyperconnected sociefies [Sydney School of Architecture, Design and Planning,
The University of Sydlney]. hitps://wwiw.researchgate.net/ profile/ Callum-Parker-2/ publication/329578247_Augmenting_Space_Design_approaches_for_making_public_interactive:
_displays_relevan_in_hyperc d_socieies/ links/ \gmenting-Space-D ipproaches-for-making-public-inieraciive-displays-relevan:
hyperconneck iefies pof
Peace, E. (2019, July 25)

Speculative design for the real world. Medium. hitps://uxdesign.cc/speculafive-design-for-the-real-world-551130622827

Purdy, M., & Daugherty, P. (2022, June 8).
ficial Inelligence is the Future of Growth. Accenture Canado. hitps://www.accenture.com/ca-en/insight-artficial-intelligence-future-growh-canada

Sedaghat-Baghbani, M. (2021). Designing Products of the Future Thiough Speculative Design.
Design Incubation Colloguium, 7(3). hiips://designincubation abstacts/designing-products-of-the-future-through-sp e-desig

Stansberry, K., Anderson, 1., & Rainie, L. (2019, Oclober 28) 4. The inferel will confinve to make lfe beter.
Pew Research Center: Inferef, Science & Tech. hifps://www pewresearch.org/infermet/ 2019/ 10/ 28/ -he-infemet-will-continue-fo-make-lfe-befter/

Sustainabiliy in the Digital Age. (2019)
fontreal Statement | Sustainability in the Digital Age. hitps://sustainabilitydigitalage.org/montreal-statement/
Takahashi, Y. (2020).
Redesigning an arfficial intelligence eleaming application to improve Japanese students’ English conversational skills: A case study of a vocational institute in Tokyo, Japan
[Eteaming Methodology. Assumplion Universiy). hifps://repository.au.edu/handle/ 6623004553/ 2448
Takahashi, Y., & Vate-U-lan, P. (2019). Toward Undersianding the Impact of Aificial Infelligence on Education: An Empirical Research in Japan.
The European Conference on the Impact of Adificial Intelligence and Robotics ECIAR 2019, 433-440. ths //doi.org/10.34190/ECIAR.19.091

The MindFuture Foundation. (2020).
Life with Aificials Infroducing the 18th Suslainy

le Development hitps://mindluture.ci/wp-content/uploads/2020/ 10/ lfe-with-Arifciols- 18ih-rev-21.10.2020-FINALpel

Tonkinwise, C. (2014). How we infend fo fulure: Review of Anhony Dunne and Fiona Raby, speculative everything: design, fiction, and social drearming,
Design Philosophy Papers, 12(2), 169-187. hifps://doiorg/10.2752/144871314X14159818597676

Tran, T. H. (2019, April 8)
Speculative design: 3 examples of design fiction. Inside Design. hitps://wwawinvisionapp.com/ inside-design/speculative-design/

Tsekleves, E., Yong, M. H, lee, C. A. L Giga, S. Hwang, J. ., & Lau, S. L. (2019). Rethinking how healthcare is conceptualised and delivered through speculafive design in the UK
and Malaysia: A Comparative study.

The Design Joumal, An Intemational Joural for Al Aspects of Design. 22(sup!), 429-444. hifps://doi.org/10.1080/14606925.2019.1595430

United Nafions. (2021),
The Susiainable Development Goals Report 2020 (pp. 1-68). United Nolfions. hfps://unsiats.un.org//sdgs/ report/ 2020/ The-Susiainable- Development-Goals-Report-2020,paf

Van der Helm, R. (2006). Towards a clarfication of probabily, possibility and plausibity: How semantics could help futures pracice to improve:
Foresight, 8(3), 17-27. https://doi.org/10.1108/14636680610668045

van Duine, . & Bishop, P. (2018).
Introduction fo strategic foresight (Vol. 1). Future Motion. hitps://www.futuremotions nl/wp-content/ uploads/2018/01 /FutureMoions._introductiondoc_January2018.pdf

Voros, |. (2017, Februcry 24). The Fulures Cone, use and hisiory.
The Voroscope. hitps://thevoroscope.com/2017/02/24/the-futures-cone-use-and-history/

soca. CHANG
AND FUTURE or moocs

Online Active Learning Activities to Enhance English Writing Skills

for Non-native speakers in Vocational College

Ying Siyuan

Department of Industrial Education, School of Industrial Education and Technology. King Mongkut's Institute of Technology
Ladkrabang, Thailand, 1131368109@qq.com
Kanyarat Sriwisathiyakun

Department of Indusfrial Education, School of Industrial Education and Technology, King Mongkut’s Institute of Technology
Ladkrabang, Thailand, Kanyarat.sr@Kmitl.acth.

Abstract:

The purposes of this study were 1) To design non-native speakers’ Online Vocabulary Active Learning activities in English
writing skills in a higher vocational college. 2) To assess the English writing leaming achievement of Chinese higher vocational college
students who participate in Online Active Learning activities by leaming items before and after class and examining differences in the
English writing leaming achievement of students in three different leaming groups (low, medium, and high background). 3)To investigate
the satisfaction of Chinese higher vocational college students with their online vocabulary Active English writing leaming Activities.
The sample studies are 30 students in first-year students at Zhejiang Vocational College. Research tools include online acfive leaming
activities and a questionnaire measuring students’ satisfaction with online acfive teaching. Stafistics for data analysis are percentage,
arithmetic mean, standard deviation, t-fest dependent, and ANOVA. The resulis were as follows: 1. The online active learning feaching
method can effectively change students” attitude toward English writing. Students” writing atitude has become more positive and their
interest in writing become stronger. 2. Compared with the traditional result teaching method, the online active leaming teaching method
can improve the English writing level of students at different group, especially middle and low-level students. 3. Most participants
(more than 70%) believe that leaming English writing skills through online active leaming acfivities is very interesting and can create

a good atmosphere in the classroom.
Keywords: Active learing, Achievement, Safisfaction, English Wiiting.

Introduction

Infernet learning has become a standard leaming mode, which can break through the limitations of time and space
and realize learning anytime and anywhere. Secondly, it is a supplement to school teaching (Gherhe ef al., 2021). Most students
were able to gain knowledge and answer various learning questions through Online Active learing Activities. Online leaming
has many advantages. If students can take the initiative to use online learning, their knowledge system has enriched. The object
of this study is the English writing skills of Chinese higher vocational college students. If they can make up for their lack of English
writing skills by taking the initiative to study online, then their English writing ability will get a particular enhancement.

English writing plays an important role in the practice of English writing and the consolidation of English grammar knowledge
(Fan, 2021). In English proficiency fests, such as CET-4, English writing accounts for 15% of the fofal score, and there are corresponding
restrictions on the writing time and the number of words in the content (Yang, 2022). According fo the characterisfics of cognitive ability
development of Chinese higher vocational college students and the need for vocational skill development, the English curriculum in higher
vocational colleges emphasizes: “Based on the further development of the students” comprehensive language application ability, it is
important to improve the students ability to acquire information, handling information, analyzing and solving problems in English, especially
the ability of thinking and expressing in English.” The ultimate purpose of English instruction at higher vocational institutions, based on this
goal and requirement, is to enhance students' listening, speaking, reading, and writing skills (Demir & Tavil, 2021). Listening and reading
are comprehension skills, whereas speaking and writing are expressive skills. Wiiting, on the other hand, is the creative use of language,
and it is frequently accompanied by the employment of numerous cognitive tasks and methods. To a considerable extent, the level of wiiting
competence reflects the pupils' overall English aptitude (uan, 2021).
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Based on a thorough review of the literature, the author concludes that in recent years, Chinese higher vocational college
students' writing skills have grown critical in CET-4 (Yang, 2022). There are three reasons for the lack of initiative in English writing
leaming in some Chinese higher vocational college students: 1) Students’ lack of awareness of Active Learning. 2) Students” ability
to take the initiative in leaming was inadequate. 3) Lack of autonomy in school education. The initiative is an essential reflection
of students’ learning ability and teaching goals. After forming the habit of Active Leaming, students will deliberately shift from passive

to acfive leaming, and their functional leaming capacity will increase (Owens et al., 2020).

Vocabulary has a significant impact on the development of English writing abilities. Teachers obviously place a high value
on several high-level vocabulary statements in English writing scores (Schenck, 2020). Vocabulary is the comerstone for performing
out English writing, and a comprehensive vocabulary offers the foundation for students' writing (Wang & Hu, 2021). Furthermore,
vocabulary acquisition is beneficial for English reading and can improve students' overall English skills. Therefore, the current study
aims to research how to develop Online Vocabulary Active learning activities fo improve vocational college students” English writing
ability in China.

Research Objectives

1. To design non-nafive speakers’ Online Vocabulary Active learning acfivities in English wriing skills in o higher vocational college.

2. To assess the English writing leaming achievement of Chinese higher vocational college students who participate in Online Active
Leaming activities by leaming items before and after class and examining differences in the English writing leaming achievement

of students in three different leaming groups (low, medium, and high background).

3. To investigate the satisfaction of Chinese higher vocational college students with their online vocabulary Active English writing

Learning Activities.

Research Questions
1. Is there any significant difference between pre-test and post-test scores of Online Active Leaming activities in English writing
achievement by learmning items before and affer class?

2. Is there a significant difference in English writing achievement among students of learning different learinggroups (low, medium,
and high background). The post-test after undertaking Online Active Learning activities.?

3. What satisfaction of students who study through Online Active Leaming Activifies?

Literature Review
Online Active Learning

Students can enrich their knowledge through Active Leaming Online (Hasan & Roy, 2015). Students can gradually develop the
habit of Active Learning by using quality online learning resources through Online Active learning Activities. The development of practices
has a lifelong impact on students and improves their self-control. Because students do not make progress without the development of
Active Learning Skills, practical leaming skills are also the primary learning style that individuals adopt when they enter and leave school.
Without functional leaming skills, lifelong development is minimal (Ma & Wang, 2016). With the depth of research, many scholars realized
the deficiencies of students” independent learning ability in online learning. He argued that students need a teacher and parental
supenvision and diversified assessment during online leaming (Carr & Hage, 2015). Weike designed a personalized recommendation
system for online learning resources based on collaborative filtering technology, aiming af improving their Online Active leaming Activities
efficiency (Shan, Zhang, Hang, & Weike, 2019).

There are also suggestions for improvement from the perspective of course design. Kriminger, E gave tips for designing Acive leaming
methods for online courses by analyzing the intemal factors and psychological mechanisms that affect Active Learning online in three
dimensions: learning motivation, information processing ability, and cognitive strategies. However, most of these methods are, theoretical

studies that are not put info practice. The effectiveness of the system needs to be further examined by scholars (Kriminger & Principe, 2015).

To improve students’ Oline Active learning Activities, Palaniappa Manickam suggests that students should be the primary
focus to promote effective advancement of Online Active Leaming Adiivities in three areas: Online Active Leaming Activities awareness,

self-control, and self-planning skills, and communication and evaluation (Palaniappa & Kamala, 2016). As it is shown in Figure 1.

Engagement
[ENG}
Mothational
Orientation
MOR)
?I’ﬂ ‘Orientaton to
(Lt} oy

Fig 1. Active learning conceptual model

English Writing

English, as a compulsory course in colleges and universities, after the abolition of the English proficiency level 3 exam, English
leaming is more demanding for students, and students need to take the English level 4 exam, English writing is an essential part of
testing students’ English proficiency level, and students with good English writing skills can improve students’ English exam scores
and inspire students” confidence in leaming English at the most direct level ( Dumitrescu & loana, 2015). English vocabulary is an

essential part of English leaing and it has great significance in improving students” overall English proficiency. Vocabulary learning

So how do Improve English Writing Skills?
1) Enhance the reading volume (Mallia, 2017). Read more good masterpieces, short articles, and English news to increase the reading

volume and improve the sense of English, which helps fo provide ideas for English writing.

2) leam fo imitate excellent model essays (Teng, 2021). For some daily perfect English writing models, you can first imitate their writing

style, and fully understand the writing style and skills of perfect English models, which is an excellent way fo improve.
3) Strengthen the consolidation of grammar knowledge (liao, 2016). In the process of writing, it is not only necessary to ensure the
smoothness of writing statements, but also more essential to pay attention to the correctness of grammar knowledge, so the learning

and understanding of grammar knowledge is also a crucial point.

Oskar-Poisson, C. A pointed out three primary sirategies that improved students” English writing skills mainly from students”

active ability, and argued through an experimental method, which achieved good results in English writing learning in a university
(Oskar-Poisson, C. A.,2017)).




Achievement

First, students need to understand what types of English writing questions are available on English papers (Olson & Farkas, 2017).
The current types of English writing among the English level exams for college students in China are mainly looking at pictures to write
essays, wiiting in English around a theme, and so on. Secondly, students should improve their control fime for each topic (Amir & Hadi,
2016). Third, language, as mentioned before, is the foundation of English writing (Koross & Okwach, 2015). Fourth, the time for leaming
English writing in class is limited, which requires students to use their break time to keep leaming English writing. Especially for students
in higher education institutions, active English writing leaming is essential (Toivainen, & Kovas,2021). Fifth, improve your English writing
performance by learning vocabulary. One is fo memorize vocabulary, second is that students themselves improve the inifiative of
vocabulary leaming.

Achievement includes the performance received from teachers and parents about students” English writing and the related
presentation of scores (Adaros & Esperanza, 2017). fo ensure the operationalization of the dissertation study, the criteria for good or bad
performance in English writing in this paper are mainly judged by the scores of English writing performance. The tofal score English writing
grade was faken as 15 points, and the rates were divided into six rafes: 13-15, 10-12, 7-9, 4-6, 1-3, and 0 (Budiman & Rahmat, 2015).

Satisfaction
Improving students” satisfaction mainly lies in the fact that the relevant leaming activities match students” interests (Gibbons &
Perkins, 2015). Web resources can transform absfract English knowledge into creative and concrete content and present students with
a colorful learning atmosphere through pictures, fext, and videos, which not only affracts students” aftention but also enhances their inferest
in learning and desire for inquiry, prompting them to actively and independently participate in English leaming (Gray & Dilorefo, 2016).
When students are confronted with novel and interesting online learning resources, they will actively paricipate in leaming, deepen their
impressions and memories of English knowledge, mobilize their various senses, and improve their leaming abilities. Using online resources
credtes a relaxed, pleasant, democratic, free, harmonious, and equal education atmosphere for students o express their ideas and opinions
on time. Then the feaching is launched to suit their needs (Rafael, 2017).
The second is fo conduct leaming acfivities that allow students to progress through the leaming activities (Dziuban & Hermsdorfer,
15). This requires the design of English writing leaming acfivifies to be relevant, personalized, and effective in obtaining a transformation
in English achievement through sfudent initiative. Students gain a sense of accomplishment and, therefore, increase their satisfaction.
Satisfaction is more absfract, so this paper uses a "five-segment" approach, dividing pleasure into five parts: delighted, relatively safisfied,

average, reasonably dissatisfied, and very dissatisfied, and analyzes the overall safisfaction index through different students” choices.

Research Framework

Independent Variable (IV)

Leaning Ttems

Dependent Variable (DV)
Students’
Achievemenis
Srudents’

= Sutisfaction

Stuidenits" Learning Groug

Tow, medium, and high
backgronnd)

Onlinve Active Learning
Activities of English writing

Fig 2. Research Framework

Research Methodology
Population and sample

The farget population is 180 first-year students in Zhejiang Vocational College (6 classes). First, the researchers defermined that all
classes had students with grades from high to low. Then 30 students are randomly selected from one of the 6 classes. These 30 students
served as the participants in this study by using the cluster sampling technique and implemented online active leaming activities for all English
writing skills for them. The experiment was conducted with the consent of the 30 students and their parents.

Data collection

The data were collected through pre-fests, post-tests, and questionnaires.

The "pre-test', firt, provides an undersianding of the overall level of students writing level, which provides a guideline for the
researcher to plan the lessons, and set the weekly lesson content and the lesson planning time. Second, it gives an understanding of
students’ English writing skills. The situation of the English wriing level provides a guiding basis for the content of vocabulary learing

and defermines the situation of the difficult position of vocabulary leaming.

The data from the post-test serves would be taken as a comparison. Because the types of test questions on the post-test are
the same as those on the pre-test, there is comparability between the pre-test and the post-fest. Regarding language ability, comparisons
can be made of students” answers to multiple-choice questions (correct rates and scores); regarding English writing skills, comparisons

can be made of students’ English essay scores.

The design of the quesfionnaire is mainly aimed at students’ safisfaction with the four weeks vocabulary learning acfivity and
their relevant suggestions, which can also reveal the effectiveness and shortcomings of the study and guide the researcher’s direction

for future research.

Data Andlysis
The pre-fest and post-test scores were calculated to find any significant differences by finding the mean of the scores. To find

out the standard deviation () and the significance of the pre-test and post-test scores,  I-test dependent was used in this study.

The difference in participants through active learning to explore their English witing skills in students” leaming group (low, medium,
and high background) by post-test after undertaking leaming activities. A one-way ANOVA was used in this study.

The quantitative resuls obtained from the closed-ended questions in the questionnaire defermine any significant differences by

calculating the mean and standard deviation (S.D.) of the scores. The interpretation of the average score of the close-ended questionnaire

was as follows:

400 - 500 = Very High
3.00 - 399 = High
200 - 2.99 = Moderate
1.00 - 1.99 = low

0,00 - 099 = Very low

The quantitative resulis show that students’ perceptions of Active learning acfivities are obtained through vocabulary.




Findings
The tolal score and each score analysis of the composition of the students in the experimental class are shown in Table 1.

Table 1 shows that the P values of the fotal achievement and five items achievements of the compoasition in the experimental
class are < 0,05, indicating that there are significant differences between the pre-test and post-test achievements in the total achievement
and the five items of content expression, fext organization structure, vocabulary use, grammatical errors, spelling and punctuation errors,
and the average achievement of the post-test is higher than that of the pre-test. It shows that dfter the infervention conditions, that is,
after the implementation of the process genre teaching method in the experimental class, the total score of students’ compositions and
the score of five items in the experimental class have been significantly improved. Compared with the pre-fest average score of the fofal
composition score and five items score, the overall composition score of the experimental class increased by 2.9 points, the post-test
average score of content expression increased by 1.06 points, the post-test average score of text organization structure increased by
1.12 points, the post-test average score of vocabulary increased by 0.28 points, the post-test average score of grammar increased
by 0.18 points, and the post-fest average score of spelling and punctuation increased by 0.26 points. It can be concluded that after
the implementation of the process genre teaching method in the experimental class, students improved the most in content description

and text organization structure, and the average achievements of these two items increased by 1.06 and 1.12 respectively.

Table 1. t-test of the total achievement of the pre-fest and post-test composition and the achievement distribution of each item in the

experimental class

Paired t-fest results

ltems Mean value Standard deviation
Pre-test 1522 30 | 4022

Total score of composition -17.873 0.000
Post-fest 1812 30 | 4064
Pre-test 256 30 |o787

Content description -11.499 0000
Post-fest 362 30 | 0830
Pre-test 228 30 |oss2

Text organization -14.182 0000
Post-test 340 30 | o088l
Pre-test 360 30 |o0ss7

vocabulary use 2714 0009
Post-fest 388 30 |o9s2
Pre-test 316 30 [1131

syntax error 2137 0038
Post-test 3.34 30 | 1002
Pre-test 362 30 [1028

spelling and punctuation errors 2098 0041
Post-fest 388 30 [1081
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2. The analysis of the writing performance of the experimental classes in the three-year groups of high school before and afier

the experiment is shown in Table 2.

The p-values for all three groups, high school, and low school, were <0.05, indicating that there was a significant difference
between the pre-and post-test essay scores of the students in the high school and low school groups in the experimental class. Secondly,
the means allow us to demonstrate again that there is a significant difference between the pre-and post-test essay scores of the three
groups of students. The mean score of the middle group increased from 16.92 to 20.58, an increase of 3.67 points; the low group
increased from 10.61 fo 13.11, an increase of 2.5 points; and the high group also increased from 20.50 to 22, an increase of 1.5 points.
Compared to the three groups, the middle group scored the highest, followed by the low group.

The online active leaming activity teaching method can improve the English writing skills of different groups of students, especially
for the middle and low groups. This is because, in this experimental study, this teaching method did not abandon the development of
the writing interests of the low-level wiiting students while focusing on the high- and middle-level students. Although the low-level
wiling students have a weak foundation in English, they will slowly make progress as long as the teachers are patient and gradually

provide guidance.

Table 2. Paired t-fest of test data before and dffer the three groups of high and low-group students in the experimental class

Paired t-test results.

) Standard
Project Mean value :
deviation
Pre-test 17.50 8 0.756
High group 5612 | 0001
Post-fest 18.00 8 0926
Medion Total score of Pre-test 1392 " 1349
; 18651 | 0,000
growp composition Post-test 1658 14 1.100
Pre-test 761 8 2062
Low group 117153 | 0,000
Post-test 1011 8 1.844

Students' satisfaction

The dota for the student safisfaction analysis in this experiment came from data collected from questionnaires distributed fo 30
students in the experimental class. At the end of the experiment, 30 questionnaires were distributed fo the sfudents of the experimental
class, of which 30 quesfionnaires were refumed and 30 questionnaires were valid with a refumn rate of 100%. Analysis of the reliability

and validity of the questionnaires

(1) Reliability analysis of the questionnaiires To test the reliability of the refumed questionnaires, the author conducted a reliability
test on the 20 questions in the quesfionnaire. The results of the reliability test are shown in Tables 3 and 4.
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Table 3. Quesfionnaire case processing summary

Effective 30 1000
Case Excludeda o 00
Total 30 100.0

Table 4 Quesfionnaire reliability statistics

Cronbach's Alpha Number of items

0718 20

The two tables above are a test of the reliability of the questionnaire. According fo Table 3, 30 questions in the questionnaire
are valid. According fo 4, out of 20 questions in the questionnaire, Cronbach a = 0.718 > 0.6, the reliability is good and passes the
reliability fest.

(2) Analysis of the validity of the questionnaire

The test indicators of validity were KMO values and Bartlett's spherical fest values. As shown in Table 6, KMO = 0.7, the validity
coefficient is greater than 0.6, Sig < 0.05, and the questionnaire passed the validity fest. In summary, thiough the tests of reliability and
validity, Questionnaire 1 can be subjected 1o the following statistical analysis.

Table 5. Quesfionnaire KMO and Bartlett's test

measure of sampling adequacy 700
Approximate Chi-square 1219.120
Bartlett's sphericity fest o 190
Sig. 0000

The data on student safisfaction are shown in Tables 5 fo 9.

Table 6. General situation of students' interest in English writing class

Class size Minimum value Maximum value Mean value Standard deviation

Table 5 illustrates that online active leaming activiies engage students' attention to writing and sfimulate their interest in writing

more than traditional wrifing classes.
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Table 7. Statistical analysis of students' leaming interest

Four dimensions | ¢ ¢ i 3% 2% ) g Result

of inferest

Adtive online
vocabulary leaming | 6 20 44 28 2 300 093 | High
activities are fun.

Active online
vocabulary learing
activifies can help you | 10 29 46 13 2 337 084 | High
Learning interest | remember words more
easiy.

Active online
vocabulary learning
activities can increase 12 20 50 18 0 3.30 090 High
yyour mofivation to
learn English.

Staistical Table 7 shows that 60% of the students in the class had a positive affitude towards leaming English writing skills through
online active leaming activities. The reason for the increase in students' expectations of the writing class is that the online active learing
teaching model has attracted students' interest in the topic of wiiing and motivated them to participate in the writing class by, under

the diverse, interesting, group, thinking and experiential activities.

In conclusion, compared fo students in the traditional writing teaching mode, students in the online active learning teaching
mode have increased curiosity and curiosity in wiiling classes, are more relaxed and happy, have a growing desire to leam, and have
gradually increased their learning goals.

As can be seen from Table 8, over 70% of the students in the experimental classes felt that the online active leaming activities

better-motivated students to engage in writing.

The higher the students' interest in classroom teaching, the higher the thinking activity for learning. A teaching model that
stimulates students to think actively, teaches them to think, and exercises their thinking skills is the only way to achieve good teaching
results. In the questionnaire, it is clear from the stafistics (66% and 68% of students who fit the phenomena described in table 9 above)
that the changes in the teacher's teaching style, guided by the online active leaming model, have attracted students to participate
in the classroom, promoted independent thinking or collaborative learning, and encouraged students to question and speak up.
The changes in students' interest in writing classes and wiiting are evident in their growing interest in writing.
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Table 8 Statistical analysis of students’ leaming experience

Four dimensions

Subject 5(%) 4(%) 2(%) 1(%) . Result

of interest

Active online vocabulary
learning activities can help
you remember more
words.

10 56 20 6 290 091 Moderate

Active online vocabulary
Sense of learning | learning activifies can u » o s R 530 090 | High
experience provide more ways fo g . 9

learn vocabulary.

Active online vocabulary
learning activities can help

3
N

you with your English 42 2 6 300 102 | High

writing.

Table 9. Statistical analysis of students' leaming and thinking acfivity

Four dimensions of

Subj

Result

5(%) 4(%) 3(%)

interest (%) Mean

Active online

vocabulary learning
activities are more | 10 14 42 28 6 300 102 | High
effective than

lsarming and traditional ways.

thinking activation

1 will use the active
online vocabulary
learning activifies for | 10 2 32 16 16 303 117 | High
more learning in the
future.

Leaming participation is one of the criteria to measure students' interest in the classroom. The effective application of appropriate
wiiting teaching mode in senior high school English can effectively reflect the dominant position of students in the new curriculum reform
environment, enhance students’ interest in English, and effectively improve teachers' teaching quality. In the writing class, students'
participation is embodied in whether they actively interact with their classmates and teachers, and whether they actively speak. Under

the guidance of different teaching modes, students' participation in the writing classroom is different.

Some students (23%) who studied under the online acfive leaming feaching model showed that they were extremely willing fo
actively participate in classroom acfivities and actively perform. More than half of the students began to try to participate in the writing
class wholeheartedly. This change shows that the online acfive leaming writing teaching mode can enable most students to actively
participate in the writing teaching classroom, but it may not fully mobilize students' interest in the English writing classroom and enhance

their motivation for writing leaming. However, compared with the traditional writing teaching mode, students prefer teachers to use online

acfive leaming mode to teach writing.
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Table 10. Stafistical analysis of students’ leaming parficipation

Four
dimensions of | Subject 5(%) 4(%) 3 2(%) 1(%) D. Result
interest
Active online
vocabulary activifies
can increase your 8 15 56 17 4 307 085 | High
motivation to learn
learning and | English vocabulary.
thinking
acfivation Active online
vocabulary activifies
can increase your 8 10 52 22 8 287 092 Moderate
motivation to leamn
English vocabulary.
Discussion

1. Most relevant studies have shown that online active leaming activity teaching method can effectively improve students' English writing
level. Most the teaching research is fo introduce the theory of online acfive leaming acivities or studies the specific operation steps, and
most of the teaching experiments are based on the teaching steps of the online active learning activity teaching method proposed by
Riffell and Sibley (2003). This paper discusses whether there is a significant difference between pre-fest and post-test scores of Online
Active leaming activities in English writing achievement by comparing item learning scores before and dfter class. Through the analysis
of the above wiling fest resuls, it can be explained that dfier online active leaming, non-English students' English writing skills are significantly
improved, which is specifically reflected in the improvement of students' performance in five aspects of composition (content expression,
text organization, vocabulary, grammar, spelling, and punctuation).

2. The research results of Entwistle (2000) show that there is no difference between good and bad teaching methods. Different teaching
methods should be adopted for students with different leaming groups. In this study, the results show that the average score of the paricipants
in the pre-test is 15.22, with a standard deviation of 4022, and the average score of the post-test is 18.12, with a standard deviation of
4.064. According to the analysis of siudents' scores before and after the English writing skills test, their posi-test scores are higher than the
pre-fest scores. In addition, this paper discusses whether there is a significant difference in English writing achievement among students
of leaming groups (low, medium, and high background) the post-fest after undertaking Online Active Leaming activities. The results indicate
that the online active leaming adtivity teaching method can improve the English wiiting level of students in a different groups, especially

for middle and low-level students

3. To improve sfudents’ leaming safisfaction, measures can be taken to ensure effective communication between feachers and students,
timely update curriculum content, and improve teachers' discipline and professional quality (Bao, 2019). Ibdfez et dl. (2020) conducted
a questionnaire survey with students in continuing education as the research object, studied the influencing factors of leaming satisfaction,
and found that there is a relationship between teachers' quality, teaching content, teaching equipment, teaching plan, and leaming
safisfaction of students in continuing education. The systematic and in-depth research on leaming satisfaction began with Roberson and
Merriam (2005). Chang and Chang (2012) believe that the leaming motivation of middle school students will significantly affect the learning
effect in distance education. This paper discusses the affitude of firsi-year students in Zhejiang Vocational College fowards leamning English
wiiting skills through online active leaming acfivities, and analyzes the answers to the questionnaire. The survey results show that most
participants (more than 70%) believe that leaming English writing skills through online active leaming activities is very inferesting and can
create a good atmosphere in the classroom. In addition, they also believe that learning English writing through this method not only helps

them remember writing skills more easily, but also improves students' interest in learning,
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Conclusion

Based on combing the research status of online acfive leaming teaching methods at home and abroad and analyzing the current
situation of English writing teaching, after four months of writing teaching practice, through the data analysis of questionnaire survey and
wiiting fest, the experimental results verify the effectiveness of online acive leaming teaching method in English writing teaching. Through

the research, the author draws the following conclusions:

(1) According fo the sfafistics of the quesfionnaire, the results show that the online active leaming teaching method can effectively
change sfudents' affitude toward English writing, and can recognize the help of the online acfive leaming teaching method to their English

writing.

(2) According to the stafistics of the two writing test results, the results show that compared with the traditional result teaching
method, the online acfive leaming teaching method can improve students' English writing performance, which is specifically reflected in
the improvement of students’ scores in five aspects of composition (confent expression, text organization sfructure, vocabulary, grammar,
spelling and punctuation use), but the improvement in content expression and text organization structure is the highest, The average scores

of the two items were increased by 1.06 points and 1.12 points respectively, with an increase of more than 1 point.

(3) According fo the statisfics of the pre-test and posi-test writing scores of students with three low writing groups in senior high
school, the results show that the online active learming teaching method can improve the English wiiting level of students in o different
groups, especially the middle and low-level students. By comparing the pre-test and post-fest wiiting scores of the students in the lower
three groups of senior high school in the experimental class, it can be seen that the students in the middle group have the highest
improvement, followed by the low group. The reason is that the students in the high group already have a high writing level, solid basic

knowledge, and certain wiiting skills.
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