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Message from the Governing
Board Chairperson

MESSAGE FROM THE GOVERNING
BOARD CHAIRPERSON

Mr. Lim Peng Hun
Deputy Principal (Academic),
Singapore Polytechnic
I would like to take this opportunity to congratulate
Dr. Pornpun and the SEAMEO STEM-ED staff for
another successful year. STEM-ED has enhanced its
influence through new initiatives and the expansion of
key programmes that are promoting STEM education in
Southeast Asia. I am happy to see the Centre continually
plan, design, and implement programmes that advance
the understanding of STEM education throughout
Southeast Asia. These programmes serve as an impetus
for schools throughout the region to integrate STEM
teaching in their curricula and professional development.
STEM education, the evolving evidence-based paradigm
of integrated science, technology, engineering, and
mathematics education around the world, has become
a powerful way to develop not only cognitive skills and
knowledge, but also the problem-solving capacity of
students. The engagement of students by teachers to
strengthen their critical thinking, creativity, communication,
and collaboration through STEM education will help to
produce a new generation of STEM career professionals
who are needed to address the many challenges in our
society and the world. Through collaboration and
partnerships with governmental, industry, academic, and
non-profit organisations, the Centre’s projects and
programmes help to achieve its mission of a) advocating
evidence-based policy research in STEM education and

1

providing policy recommendations, b) developing
the capacity of educational personnel and policymakers,
c) enriching regional STEM learning resources, and
d) building networks and partnerships of policymakers,
professionals, practitioners, and private sector
stakeholders to support STEM education development.
It is well known that schools that take the leadership role
in implementing STEM education increasingly graduate
not only top scholars but also great thinkers and those
who can solve the myriad of problems that face us. Such
graduates are keenly sought after by industry, government,
academia and international organisations for their
knowledge and skills. I am pleased that SEAMEO
STEM-ED has quickly become a recognized leader in this
field. With its actions and advocacy effort, the Centre’s
message and results are expected to increasingly have
an influence on policymaking around the region.
I also wish to express my gratitude to Chevron Corporation,
whose generous support in the Chevron Enjoy Science
project in the past two years has made it possible for
STEM ED’s innovative ideas to be implemented in
Thailand through its various programmes. These
programmes are now set to expand to other Southeast
Asian countries as SEAMEO STEM-ED begins its
third year of operation.

Message from the Centre
Director

MESSAGE FROM
THE CENTRE DIRECTOR
learning how to improve teaching and learning. Schools
are complex organisations and the pieces are all
inter-connected. So, we are attempting to intervene in
ways that affect all the critical elements; we provide
pedagogical training for teachers, new curriculum units
that engage the learners, and camp experiences for
learners that make them aware of the opportunities that
exist for graduates with STEM training. But doing this in
a scalable and sustainable way is difficult.

Dr. Pornpun
Waitayangkoon
Centre Director

In our second year of operation, we have made some
solid progress, and we have learned some valuable
lessons. We have developed fourteen new curriculum
modules for use in our schools, but we have learned that
our university faculty need some training in how to design
modules that teach important concepts, and that do
more than just provide students with a fun activity. We
have provided a lecture series on research methods that
was well attended by researchers across the region, but
we have also learned that researchers need incentives
to conduct the kind of studies required to inform
policymakers. We have talked about creating a “What
Works” website to inform policymakers and education
leaders, but we have realised that we lack both
the quality and quantity of studies needed to produce
the systematic reviews of research required by such
a website. We have launched Career Academies in
several fields and received enthusiastic responses from
students and employers alike, but we also have recognised
that we must find ways to make them sustainable.
We have written provocative essays about policy for our
blog, but we have learned that few are reading them.
So, we must figure out ways to draw more attention to
them.
At the end of our second year, the Centre is a glass
half-full, and the challenge in front of us is how to fill it.
We are not new to this work. My Director of Programmes,
my senior advisor, and I have over 100 years of experience
collectively in designing and managing programmes to
improve the performance of schools, and yet we are still

We are building a network of 50-100 schools to work with.
We are offering them a tool to self-assess their STEM
capabilities, leadership training to help them improve, and
professional development to help teachers implement
improvements. It sounds straightforward but all the
pieces must fit together and be implemented with fidelity
to produce the results we want.
We are a small centre; perhaps we can do this in 100
schools, working in concert with local universities and with
local offices of the Ministry of Education (MOE), but how
do we scale it up to 1,000 schools, or to 10,000 schools?
Our theory of action is that if we can demonstrate that
a strategy is effective, the MOE will adopt it and help us
take it to scale and sustain it. And we must do this in
eleven different countries with different professional
cultures and different bureaucratic structures and
improvement initiatives of their own. It is a terribly difficult
problem to think through, and yet, there are the children
who expect us to offer them pathways to success.
And so, we ask for help from partners, donors, and
policymakers who can create new opportunities and
policy coherence, and from parents who can pressure
schools to do the right thing. Together, we can overcome
the challenges in front of us, and help our bright-eyed
children build better futures. I am deeply appreciative of
the donors like Chevron, and the partners like the
Teachers’ Council of Thailand and EduPark who have
helped us come this far, but we will be asking you to do
more to help us reach that day when Filipino students,
Indonesian students, or Thai students, for example, rank
in the top 20 among nations on PISA, not 76th, 71st, and
60th, respectively, in the PISA 2018 worldwide ranking.
If we work together and stay focused on what is important,
and persist to make things work, we will get there, and
then we will celebrate. Oh, what a day that will be, and
how the children will smile.
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Executive Summary

EXECUTIVE SUMMARY
The SEAMEO STEM-ED Centre has completed another year
in pursuit of our mission to strengthen the capacity and
capabilities for STEM education in Southeast Asia. The Centre
has extended and improved the programmes initiated in the
previous year and has added new programmes by building
strategic partnerships with an ever-expanding network of
private, public, and academic entities. Our programmes are
implemented in five strategic areas: 1) Developing STEM
Quality Schools, 2) Strengthening learners’ motivation,
aspiration, and experience for STEM careers, 3) Developing
and promoting effective STEM learning resources and
related educational tools and platforms, 4) Strengthening
capacities of teachers & educational personnel, and
5) Advocating evidence-based policies and building
political commitment using What Works in STEM education.

To develop STEM quality schools, the Centre worked on
developing standards for STEM schools to be used across
the region and providing guidance to help them create STEM
programmes that can provide students with the proficiencies
and skills needed to enter the digital economy and cope with
the challenges of sustainable development. In so doing, the
Centre partnered with the National Institute of Education,
Singapore and the Office of Basic Education Commission,
Thailand on a three-year programme to develop 10 schools
across Thailand as “Centres of Excellence” in STEM education.
These schools can serve as models for replication by other
schools across the country. The Centre has decided to
adopt the Global STEM Alliance’s STEM standards and
certification programme for field testing in SEAMEO member
countries with the intention to offer the service to all schools
in the region if the pilot schools find the process useful.
To strengthen learners’ motivation and aspiration for STEM
careers, the Centre is piloting a STEM Career Academies
programme that creates partnerships between schools,
institutions of higher education, and employers to develop
curricula that will help students connect academic subjects
to the world of work and prepare them for entry-level jobs in
the career of their choice. This work has continued through
partnerships with over ten Thai and international partners to
pilot STEM Career Academies in the health and wellness,
information technology, smart agriculture, and STEM
teaching professions areas in Thailand. The Centre
expanded the programme into Vietnam through the STEM
Career Academies in Central Vietnam project.
To develop and promote the use of effective STEM learning
resources and related educational tools, the Centre has
continued to collaborate with the National Science and
Technology Development Agency (NSTDA) and their
university network on field testing of eight STEM learning
modules. The Centre also worked with three universities
directly, six Korean educational resource companies, and
a Japanese physics expert to complete and field test 12
STEM learning modules and a physics learning unit. The
results from in-classroom testing have been used to refine
and enrich the learning modules. To support this process,
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senior specialist Dr. Mark Windale conducted a pedagogical
training workshop for the NSTDA developer teams and two
of the three university teams. An additional resource, the
Southeast Asian Journal of STEM Education has completed
its third year of publication with the July 2022 issue.
To strengthen the capacities of teachers and educational
personnel, five programmes have been initiated: 1) The STEM
Professional Academy launched an ambitious year-long
series of workshops and seminars that reached 26 schools
and 94 classroom teachers new to STEM education practices
and worked in parallel with educators at four Thai universities
who developed courses in STEM teaching and learning. The
programme will be expanded to include teachers in other
Southeast Asian countries. 2) The Core Practices Pre-Service
Programme was developed to strengthen teacher preparation
programmes in Thailand. The initiative was designed to
address two major issues: the inadequate attention given to
classroom practice in the courses provided for novice
teachers and weaknesses in the practicum. 3) STEM-ED
initiated the “Picture Books and Literacy” pilot programme
with the intention to develop teachers’ strategies to help
struggling readers. The programme uses wordless picture
books to develop students’ reading skills, imagination, and
creative thinking skills. 4) The Centre was invited by Chevron
to work in partnership with Caravan of Knowledge, Kazakhstan
on a capacity building project to support the integration of
STEM into the normal curriculum in Kazakhstan. The project
aims to build the capacity of lead teachers from across the
country and develop their understanding of the learning
approaches that can be used to integrate STEM into the
normal curriculum and engage students in solving real-world
problems. 5) STEM-ED organized a three-day, online
workshop titled “Japanese Approach to STEM Education
under the COVID-19 Pandemic” from 8-10 March 2022. The
workshop aimed to share the Japanese experience with
STEM education policies and practices and the lessons
learned during the COVID-19 pandemic.
To promote evidence-based policies and build political
commitment to use evidence in making decisions, three
projects have been continued or initiated in the What Works
programme. First, the Centre is developing the “What Works”
platform to display research evidence on the effectiveness
of the literacy, mathematics, science, and STEM education
programmes and curricula available for use by educators in
the Southeast Asian region. Second, the Centre’s “Blog on
Policy Advocacy” was initiated this past year to stimulate
public discussion debate about education policy in Thailand.
Third, the Centre continued its collaboration with the Teachers’
Council of Thailand in the past year with a Knowledge
Management (KM) programme that focuses on synthesising
and compiling knowledge about good practices in
professional learning communities, high-impact instructional
practices, pedagogies, and science learning from the previous
year and developing an online KM platform for disseminating
the accumulated knowledge.

About SEAMEO

ABOUT
SEAMEO

The Southeast Asian Ministers of Education Organization (SEAMEO) is
a regional intergovernmental organisation established in 1965 among
governments of Southeast Asian countries to promote regional cooperation
in education, science, and culture.
As an organisation that has continued to nurture human capacities and explore
the peoples’ fullest potential, SEAMEO maintains its work and aspirations for
development with the people of the region to make lives better in quality and
equity in education, preventive health education, culture and tradition,
information and communication technology, languages, poverty alleviation,
agriculture, and natural resources.
The organisation’s highest policy-making body is the SEAMEO Council,
which comprises the 11 Southeast Asian education ministers. The SEAMEO
Secretariat is located in Bangkok, Thailand.
SEAMEO member countries include Brunei Darussalam, Cambodia,
Indonesia, Lao PDR, Malaysia, Republic of the Union of Myanmar, Philippines,
Singapore, Thailand, Timor-Leste, and Socialist Republic of Vietnam.

Republic of the Union
of Myanmar
Socialist Republic
of Vietnam

Lao PDR
Philippines
Thailand

Cambodia

Brunei Darussalam
Malaysia
Singapore

Timor-Leste
Indonesia

For more information, please visit https://www.seameo.org/Main_about/90
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About SEAMEO STEM-ED

ABOUT
SEAMEO
STEM-ED

The SEAMEO Regional Centre for STEM Education (SEAMEO STEM-ED)
aims to develop, maintain, and continuously strengthen capacities in STEM
education, serving as a regional knowledge repository and creator through
high-quality research in STEM education, both within Southeast Asia and
from around the world, in a way that builds evidence of good practices,
experiments and demonstrates pragmatic solutions, and guides effective
policy formulation and capacity building of policymakers, professionals, and
practitioners. This guiding statement was established as a result of identified
STEM challenges in Southeast Asia.
These challenges include limited policy attention and collaboration amongst
different ministries, which also encompass inadequate financial resources
to promote STEM education. The lack of evidence-based attitudes, which
started from the ground up, has resulted in non-comprehensive curricula and
teaching materials, including insufficiently qualified educational personnel.
Particularly, the regional issues that SEAMEO STEM-ED pinpointed are
comprised of:
• Concern about PISA scores, with a need to improve science and
		 mathematics performance for students;
• Sustainable development to move away from resource-intensive to
		 a more balanced paradigm of development;
• The need for science and technology expertise to escape from the
		 middle-income trap through an upgrade of equipment and an improved
		 skilled workforce.
SEAMEO STEM-ED started operations on 1 November 2019 and has since
begun its mission of uplifting the capacity and capabilities in STEM education
in Southeast Asia. With the assistance of our extensive networks, including
member and affiliate countries, public and private institutions, and
non-profit educational influencers, SEAMEO STEM-ED affirms our
commitment to the advancement of STEM education in Southeast Asia.

5

Programme Areas

Vision

• Resource and capacity building through the
		
development and implementation of STEM Learning
		 Resources, Quality STEM Schools, STEM Career
		 Academies, and the STEM Professional Academy
		 are programmes implemented for the purpose
		 of enhancing the quality of learning materials and
		 the quality of schools, improving teachers’ classroom
		 practices, maintaining strong student motivation,
		 and eventually enhancing the competitiveness of
		 the STEM workforce.
• Developing a “What Works” platform, which will
		 review and synthesise research evidence to guide
		 policymakers and education practitioners on
		 STEM education. The platform will evaluate
		 programmes based on their effectiveness and
		 capabilities to ensure a standard of quality when
		 compiling research.
• Establishing public-private partnership networks,
		 organising “Regional Policy Advocacy” Forums,
		 and communicating and disseminating information
		 on STEM education.

To be a regional research and capacity-building centre
of excellence for STEM education that advocates and
supports evidence-based policy and practice.

For more information, please visit https://seameo-stemed.org/

Mission
To strengthen STEM education capacities in the Southeast
Asian region through:
• Advocating evidence-based policy research in
		 S T E M e d u c a t i o n a n d p r o v i d i n g p o l i c y
		 recommendations to leaders on STEM education
		 that matches national/regional socio-economic
		 development;
• Developing capacity of educational personnel and
		 policymakers in STEM education;
• Enriching regional STEM learning resources by
		 leveraging existing resources in the region that
		 match regional context;
• Building networks and partnerships of policymakers,
		 professionals, practitioners, and private sector
		 stakeholders to strengthen STEM education.

Governing Board Members

GOVERNING BOARD MEMBERS

Mr. Lim Peng Hun
- Chairperson

Deputy Principal (Academic),
Singapore Polytechnic
Singapore

Assoc. Prof. Sackmone Sirisack
Vice Dean, Faculty of Natural Sciences,
National University of Laos
Lao PDR

Ms. Pengiran Hajah Mas
Joliwane Binti Pengiran
Haji Tejudin

Head of Science, Technology, Environment
and Partnership (STEP) Centre, Ministry of
Education Brunei Darussalam

Dr. Ihsan bin Ismail

Head of Sector, National STEM Center,
Ministry of Education
Malaysia

Dr. Omjai Saimek

Vice President, National Science
and Technology Development Agency
Thailand

Head of Centre for Standard and Policy
of Education, Ministry of Education,
Culture, Research and Technology
Indonesia

Director of Scientific Research Department,
Ministry of Education, Youth and Sports
Cambodia

Dr. Myint Thein

Rector, Yangon Technological
University
Myanmar

Ms. Jacinta de Jesus da
Costa Barreto

Trainer and Teacher, Center for the Study of
Science and Mathematics (SESIM),
Ministry of Education, Youth and Sports
Timor-Leste

In fiscal year 2021/2022 (July 2021 – June 2022),
SEAMEO STEM-ED convened an online annual governing
board meeting on Tuesday 21 September 2021. The board
reelected Mr. Lim Peng Hun from Singapore to serve as
the chairperson of the governing board for another term.
The board then reviewed and unanimously approved
the proposed Project Action Plan for FY 2021/2022 and
the proposed STEM Application Convention programme
for implementation by the Centre.

Dr. Irsyad Zamjani

Dr. Heng Kreng

Dr. Diosdado M. San Antonio
Undersecretary for Curriculum and
Instruction, Department of Education
Philippines

Assoc. Prof. Dr. Doan
Quang Vinh

Rector, University of Da Nang,
University of Science and Technology
Vietnam

Next, the board considered and unanimously approved
the Centre’s annual report for FY 2020/2021, the appointment
of Brotherhood Advisory Co., Ltd. as the new external
auditor of the Centre for the next three years, the audited
financial report of the Centre for FY 2020/2021, and
the proposed Three-Year Operational Budget for
FY 2022/2023 to FY 2024/2025 and Personnel Strength
Budget for FY 2022/2023.

6

Advisory Board Members

ADVISORY BOARD
MEMBERS

Assoc. Prof.
Dr. Tatchai Sumitra
- Chairperson

Former Chairman of the Governing
Board, Institute for the Promotion
of Teaching Science and Technology,
Thailand

Prof. Emeritus
Dr. Somwang Pitiyanuwat
Royal Scholar,
Office of the Royal Society,
Thailand

Mrs. Suwannee Kamman

Advisor to Minister of Higher Education,
Science, Research and Innovation,
Thailand and former Deputy
Secretary-General, National Economic
and Social Development Board

Dr. Pisarn Soydhurum

Advisor to Rector at Dusit Thani
College and Board Chairman,
Nakornpayap International School,
Chiang Mai, Thailand

M.L. Pariyada Diskul

Executive Director, Junior Achievement
Thailand and founder and former
President, International Schools
Association of Thailand

Asst. Prof.
Dr. Werasit Sittitrai

Advisor to Deputy Minister of Education
and former Director for Policy and
Strategy, Thai Red Cross Society

Ms. Duriya Amatavivat

Senior Advisor and former Deputy
Permanent Secretary,
Ministry of Education, Thailand

Prof. Sukit Limpijumnong

President, Institute for the Promotion
of Teaching Science and Technology,
Thailand

All advisory board members are senior experts in their
respective fields who have complementing knowledge
and experience that enhance the work of the Centre.
The board serves an important role in providing
technical advice to support the Centre’s strategy and
development programme formulation, providing
connections and outreach to critical resources and
expertise needed by the programmes, providing access
to key policy and implementing partners, and helping
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screen and improve important strategic, operational, and
budgetary decisions prior to the formal approval by the
Governing Board. Only two board meetings were held
this year due to the ongoing COVID-19 situation, in
November 2021 and April 2022, primarily to review
the progress of the programme implementation and
provide advice and recommendations on new programmes
and programme-related and operational issues for which
the Centre sought the board’s input.

SEAMEO STEM-ED’s People

SEAMEO STEM-ED’S
PEOPLE
Centre Director

Senior Advisor

Dr. Pornpun Waitayangkoon

Thomas B. Corcoran

At SEAMEO STEM-ED, people are our greatest
asset. Our team of more than 50 committed and
talented professionals share a common purpose of
making a difference in the lives of young people in
Southeast Asia. Their passion and expertise have
significantly contributed to our strong organisational
capabilities for strengthening STEM education in
the region.

Resource & Capacity-Building Programme
Dr. Kessara Amornvuthivorn
Senior Specialists
Dr. Edward M. Reeve		

Dr. John R. Stiles			

Dr. Krongthong Khairiree		

Dr. Rawiwan Tenissara

Dr. Mark Windale

STEM Learning Modules, STEM Career Academies, STEM Professional Academy
Dr. Burin Asavapibhop 		

Nuntawut Pimpaeng		

Pimporn Surakitidamrong		

Mongkol Sarakham

Cherdchai Sansud

Project Support
Niramon Jindasawat
International Consultants			

Thai Consultants

Dr. Debra M. Kneser

Dr. Jay Steele

Chuanchom Jaicha-um

Chutima Temiyasathit

Dr. Joseph Krajcik

Katherine Montgomery

Jerdruedee Chinvaroj

Chuttaya Udomcharoenchaikit

Dr. Kevin J. Niemi		

Dr. Margaret A. Whalley

Dr. Supattra Pativisan

Dr. Kanchulee Punyain

Dr. Osumi Norikazu

Dr. Rie Atagi		

Wannapa Sriwilaisakulwong

Wachira Pushatrirat

Dr. Scott Marion		

William B. Stroud		

Origo Education (Dr. Tippawan Nuntrakune & Surat Intasang)

Dr. Yeap Ban Har
Policy Advocacy, “What Works,” Research & Evaluation
Yaowalak Jittakoat		

Thundanai Yoosamran		

Kwankamol Napaniwattikul

Dr. Brian P. Rowan

Dr. Heather C. Hill		

Dr. Karen Seashore Louis

Administration

HR Consultants

Office Management

Sarit Sanguanwongse		

WeFlex Consulting Team		

Sucharat Tubtimcharoon

International Consultants

Communication			Consultants
Khwanhathai Vividhwara		

Brotherhood Advisory Co., Ltd.

Wanchai Samutvinitphan

Finance & Accounting		

Legal Consultants		

Consultants

Nopadol Phuedpanpaisal		

Woraset & Partners		

Ripple Effect Co., Ltd.

Rumpapak Poosri			

(Woraset Phueksakon and		

Be Amazing Edutainment Co., Ltd.

Pantika Teekamporn		

Jareewan Sutecheva)		

Pinmuk Nunam

Jirayu Arayaprayoon

Special thanks to the following people who helped us during the past year:
Dr. David Stern							

Dr. James Kemple

Dr. Fritz Mosher							

Assoc. Prof. Dr. Montree Yamkasikorn

Asst. Prof. Dr. Amonwan Werathammo				

The staff of SEAMEO Secretariat Office

The staff of the Permanent Secretary Office, Ministry of Education of Thailand
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SEAMEO STEM-ED’s Strategies,
Programmes, and Achievements

SEAMEO STEM-ED’S STRATEGIES,
PROGRAMMES, AND ACHIEVEMENTS1
In any good plan, the whole is greater than the sum of its parts. In developing
the SEAMEO STEM-ED’s strategic plan, we have been guided by the need
to develop a coherent approach, by engaging all levels of the education
system in the SEAMEO member countries, from the classroom to the Ministry,
as well as by the recognition that powerful initiatives to improve the performance
of schools must address all of the critical components of the organisation:
leadership, teaching, and curriculum.
The Centre’s efforts to promote high-quality STEM education begin with the
establishment of strategic partnerships with international experts. We have
developed partnerships with Michigan State University to help develop better
curriculum materials, with the National Institute of Education in Singapore to
field-test new curriculum units, and with the University of Pennsylvania to
improve our teacher preparation programmes. We are seeking a partnership
with the Global STEM Alliance to utilise their STEM quality framework to assess
and certify STEM programmes in the region.
The Centre has joined a worldwide movement to base policy and practice in
education on evidence of effectiveness. Fields like medicine, agriculture, and
engineering have made great strides in the past 100 years because they have
collected evidence about what works and trained professionals to use it. For
the past 50 years, education has been doing the same. In the USA, the UK,
Australia, New Zealand, Germany, the Netherlands, and other countries,
policymakers are using evidence of what works to inform their decisions about
how to promote student learning and are making such evidence available to
school leaders and teachers. This shift has improved the quality of schooling.
For policymakers to use evidence, a large body of high-quality research must
be available to provide the necessary evidence.

The Southeast Asian region is lacking in both the
quantity and quality of research needed to provide such
evidence and in awareness of the importance of attending
to evidence among our decision-makers. The Centre is
working with researchers in the region to improve the
quantity and quality of evidence about policies and
practices in education and conducting roundtables for
policymakers to increase their awareness of the
importance of attending to evidence. The Centre is also
attempting to improve policymakers’ access to evidence
by encouraging the conduct of systematic reviews of
research on important topics such as primary literacy and
mathematics and by creating a What Works website
to share these reviews.
The Southeast Asian region will face enormous economic
disruptions in the coming decades and new demands
will be made on workers. Climate change, new
technologies, and changes in demography are altering
the economic opportunities and challenges facing our
youth. Once upon a time, most children learned about
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1

By Thomas Corcoran, Senior Advisor

work and the skills required by working alongside their
parents. This is much less true today. The work going on
inside our factories, our offices, and our laboratories is not
visible to our children and cannot be passed on to
them by their parents. Today’s children face many
opportunities, many of them new to today’s adults, and
these opportunities will require specific education and
training. Unless our children understand these
opportunities, they will not know how to prepare
themselves to take advantage of them. Therefore, the
Centre seeks to strengthen the linkages between school
and work by developing Career Academies in which
students will learn about the employment opportunities in
various industries like health, tourism, technology,
and agriculture so that they can make informed choices
about what to study and which career paths to pursue.
Table 1 provides a quick overview of the Centre’s work.
Each strategy is described in the section below.
We think it is important work for our region, and we hope
you agree.

Strategy 1: Develop STEM Quality Schools

Table I: SEAMEO STEM-ED Improvement Strategies

#

Strategies

Programmes/Activities

Partners

1

Develop STEM Quality Schools

- STEM Centres of Excellence
- STEM Quality School Framework

- meriSTEM @ NIE Singapore & OBEC
- STEM Centres in SEAMEO countries
- The Global STEM Alliance

2

Strengthen learners’ motivation,
aspiration, and experience for
STEM careers

- STEM Career Academies
- Career Academies in Central Vietnam

- Universities, employers,
schools

3

Develop and promote effective
STEM learning resources and
related educational tools and
platforms

- STEM Learning Modules
- Korean STEM Learning Resources
- Power Up Learning Unit
- Southeast Asian Journal of STEM Education

- Universities, NSTDA, NSM
- Private companies
(local & abroad)
- Michigan State University

4

Strengthen capacities of
teachers & educational
personnel

- STEM Professional Academies
- Core Practices Pre-Service Programme
- Picture Books & Literacy
- Chevron Kazakhstan
- MEXT workshop

- Teachers’ Council of Thailand
- University of Pennsylvania
- Core Practice Consortium
- Universities, schools

5

Advocate evidence-based
policies and build political
commitment using What Works
in STEM education

- What Works in Southeast Asia and
Regional Policy Advocary
- Centre’s Blog on Policy Advocacy
- Knowledge Management

- Universities, schools
(local & regional)

STRATEGY 1: DEVELOP STEM
QUALITY SCHOOLS
By developing common standards for STEM programmes
in schools across the region, the Centre will provide
guidance for schools to help them develop STEM
programmes that provide students with the proficiencies
and global citizenship skills needed to enter the digital
economy and cope with the sustainable development
challenges.

Students at Borabu Wittayakhan School in Mahasarakham Province
analyse wastewater from the school cafeteria as part of their
engineering design project to clean and recycle the water.
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Strategy 1: Develop STEM Quality Schools

STEM Centres
of Excellence
Programme2

SEAMEO STEM-ED, in partnership with the National Institute of Education
(NIE), Singapore and the Office of Basic Education Commission (OBEC),
Thailand and supported by the Temasek Foundation, has organised a STEM
Leadership Training programme in partnership with five universities across
Thailand. In Year 2, the programme provided leaders in 29 schools with
non-degree course offerings and mentoring by international experts. The
Centre plans to select schools from both the NIE’s supported programme and
the Chevron Enjoy Science project to pilot the STEM quality framework that
has been developed by the Global STEM Alliance.
The three-year programme (2019-2022) sought to develop 10 schools in all
regions of Thailand as “Centres of Excellence” in STEM education so that
they can serve as models for replication by other schools across the country.
During the 2021 academic year, 29 applicant school projects were narrowed
down to the top ten to continue the development of student projects that were
designed to solve a school or local problem. The Centre supported the
teachers working on the projects through several online meetings to give
feedback and advice.
In January 2022, the programme team organised meetings with and
traveled to the ten “Centres of Excellence” schools. The team met with the
participating teachers and school administrators from each school to learn
the updates about the STEM project proposed for development by each school
and provide feedback to the teachers involved in the project.
Testimonial

In May 2022 the Centre and NIE Singapore’s meriSTEM
organised a three-day workshop in Bangkok for teachers
from the ten schools as well as those from Singapore
schools who are engaged in similar projects. Included in
the workshop were presentations by Dr. Edward Reeve
and Dr. Mark Windale, SEAMEO STEM-ED senior
specialists, on effective STEM teaching practices and
engineering design. In July 2022, the team visited the ten
schools as students implemented their projects. The
programme will culminate in a celebratory expo in
Singapore in October 2022 where all student teams and
their teachers will present the outcomes of their projects.
Borabu Wittayakhan School in Mahasarakham Province
in the northeastern region was the first school visited in
July 2022. Dr. John Stiles, STEM-ED senior specialist,
and Dr. Timothy Tan, senior lecturer at NIE Singapore,
observed two full days of engineering design by Grade 11
students and met with the STEM teaching team several
times including a debriefing after the second day.
Following the visits, the team conducted online follow-up
meetings with the schools’ teachers and administrators to
provide further technical advice and support as they
develop the final detailed plans and the resources to
support the implementation of their projects. This
programme will continue into the first semester of the next
school year (2022-23).
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By Dr. John R. Stiles, Senior Specialist

Mr. Pongdee Chaijunda, STEM team leader at
Borabu Wittayakhan School:
“The biggest thing we noticed in class was the ability
of students to work together as a team. They planned
well and respectfully listened to each other’s opinions.
Furthermore, we have never heard of controversy or
disrespectful comments. Students improved their
problem-solving plans based on their ability to choose
materials to create prototypes of unique designs.
Nevertheless, they had the same solution! We look
forward to other STEM projects coming up in the future.
We are delighted to participate in the STEM education
movement in Southeast Asia and the region. My vision
is for a future full of challenging STEM education and
allowing our students to explore, challenge, and solve
problems in the real world and fostering a passion for
learning all things STEM.”

Strategy 2: Strengthen Learners’ Motivation, Aspiration,
and Experience for STEM Careers

STEM Quality
School
Framework
Programme3

One of the primary goals of SEAMEO STEM-ED is to accelerate the
development of STEM programmes in schools in the region. The STEM
Quality Framework will provide schools with the guidance they need to create
high-quality programmes. Schools offering high-quality programmes can serve
as demonstration and training sites for other schools in the region, helping
them to implement STEM programmes of their own. In this way, access to
STEM programmes can be increased. To identify such schools, the Centre
must set standards of excellence for STEM that will allow schools to assess
their programmes and determine where they need to make improvements.
The schools’ self-assessments will be reviewed by the Centre and be the
basis for determining the Centre’s certification of the quality of the schools’
STEM programmes.
In the past year, Centre staff have examined the standards set by other
organisations around the world and determined which ones should be
applied to schools in our region. We were preparing to share a draft set of
standards with the SEAMEO member nations and planned to revise the draft
based on their feedback. Once the standards were finalised, it was our plan
to test their utility in a sample of schools from across the 11 countries.
However, we recently discovered that the Global STEM Alliance had developed
standards and a STEM certification process. We have decided to seek
permission to use their programme and will have a discussion with our board
about the benefits of joining an international programme and utilising their
standards as opposed to developing a certification process of our own.
Once that decision has been made, we will invite all SEAMEO member nations
to select schools to participate in the field test of the certification process. If
the schools find the process useful, we will then offer the service to all schools
in the region on a fee-for-service basis but with a not-for-profit approach.

STRATEGY 2 : STRENGTHEN
LEARNERS’ MOTIVATION,
ASPIRATION, AND EXPERIENCE
FOR STEM CAREERS
SEAMEO STEM-ED is piloting a STEM career readiness
programme called STEM Career Academies. This
programme creates partnerships between schools,
institutions of higher education, and employers to develop
curricula that will help students connect academic subjects
to the world of work in a specific career. These STEM
career academies will prepare students for entry-level jobs
in the career of their choice and motivate them to seek
further education to advance on the pathway.
3

By Thomas Corcoran, Senior Advisor
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STEM Career
Academies
Programme4

In Year 2, SEAMEO STEM-ED continued to pilot the STEM Career Academies
programme in four areas: health and wellness, information technology, smart
agriculture, and STEM teaching professions. The aim was to prepare
secondary school students for the world of work through a career immersion
programme designed to introduce them to a prospective career. The academy
experience will introduce them to the working environment in that career, give
them practice using occupational skills in a real business establishment, and
develop important occupational knowledge, skills, and experience.
The programme will enable them to choose whether to pursue a career right
after graduation or further their studies at the vocational or university level.
The Centre pursued a two-pronged approach that sought to produce quick
win results. Short-term training courses were used to demonstrate the
effectiveness of the programme and longer-term programmes were developed
with implementing partners. The Centre actively sought new partnerships with
institutions and businesses interested in establishing Career Academies in
secondary schools.
The Centre has continued to work with five key implementing partners on short
training courses for careers in the health and wellness area using the partners’
existing training curricula and adding “high value content” such as STEM
Career Digital Readiness, job readiness skills for the 21st century, and digital
literacy to increase students’ employability. The current partners include:
1) the School of Nurse Assistant, Faculty of Medicine, Siriraj Hospital, Mahidol
University; 2) the Practical Nursing School, Faculty of Tropical Medicine,
Mahidol University; 3) the Kuakarun Faculty of Nursing, Navamindradhiraj
University; 4) the Elderly Health Promotion and Rehabilitation Center, Thai
Red Cross Society; and 5) EduPark Co., Ltd. and a team of professional chefs
from the Master Chef Thailand programme.

The Centre worked with WisdomWide Co., Ltd. on similar
short training courses preparing students for information
technology careers using the partner training curricula.
The company is the authorized partner of the Pearson
Business and Technology Education Council (BTEC),
which offers diploma courses and certification for
website developers and the Harvard Computer Science
course certification.

In the smart agriculture area, SEAMEO STEM-ED
partnered with the Office of the Basic Education
Commission (OBEC) on their “Science, Technology,
Innovation (STI): Smart Intensive Farming” programme
that seeks to apply integrated STEM teaching and
learning to smart farming practices in schools.
The programme was piloted in six schools in Chiang Rai,
Chiang Mai, and Lampang provinces and is expected to
be expanded to over 340 schools nationwide. In addition,
the Centre signed a memorandum of understanding
with the Office of the Vocational Education Commission
(OVEC), the Mitr Phol Group, and Varuna Co., Ltd. to
implement a train-the-trainer programme for drone pilot
for teachers from OVEC and OBEC schools.
Similar to smart agriculture, the Centre worked on
establishing Career Academies in schools for STEM
teaching professions. The programme team engaged
a team of experts from the U.S. to design a STEM
teaching profession curriculum for piloting at STEM
teaching Career Academies in schools. The team also
worked with the president of the National Career
Academy Coalition in the U.S., who provided technical
advice and support on programme development.

Scholarships were provided to qualified students in both
areas who have financial difficulty to provide incentives
for students to join the training programmes and overcome
the financial burden to complete their study.
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By Nuntawut Pimpaeng, Senior Specialist

The existing and potential implementing partners by
focus areas and their respective training curricula
or programmes are summarised in Table 2 below.

Strategy 2: Strengthen Learners’ Motivation, Aspiration,
and Experience for STEM Careers

Table 2: Career Academies Programme Implementing Partners
Curriculum

Implementing Partners

Student Target Achieved

Health and Wellness Careers (Programme implementation ongoing)
Practical Nurse

School of Nurse Assistant,
Faculty of Medicine, Siriraj
Hospital, Mahidol University

30

Practical Nurse

Practical Nursing School,
Faculty of Tropical Medicine,
Mahidol University

30

Practical Nurse

Kuakarun Faculty of Nursing,
Navamindradhiraj University

30

Caregiver
(Elderly Care)

Elderly Health Promotion and
Rehabilitation Center,
Thai Red Cross Society

60

EduPark Co., Ltd. and a team
of professional chefs from the
Master Chef Thailand programme

30

Culinary Arts and
Basic Nutrition

Information Technology Careers (Programme implementation ongoing)
Website Developer

WisdomWide Co., Ltd. and
the Newton Sixth Form School

60

Software Developer

WisdomWide Co., Ltd. and
the Newton Sixth Form School

40

Smart Agriculture Careers (Program implementation ongoing)
Smart Intensive
Farming

Office of the Basic Education
Commission (OBEC), 6 pilot
schools with 24 teachers

50

STEM Teaching Professions (In the process of selecting implementing partners)
Total

330

To build awareness and promote STEM careers to
a diverse group of potential beneficiaries, SEAMEO
STEM-ED is working with the National Science Museum
of Thailand to develop an interactive web-based platform
that will include information on more than 50 STEM
careers. The platform will target and be promoted to over
10,000 secondary and vocational students and youth over
12 years old. The programme will also include
teacher training for over 600 teachers to teach them to
use the platform as a learning tool for career education
for their students.
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Testimonial

Mr. Sattha Prahued, 20-year-old
STEM Chef Academy student

STEM Career
Academies in
Central Vietnam
Project5

“I have dreamed of becoming a renowned chef in
a Thai restaurant or a 5-star hotel. However, I had no
idea of how to enter the professional chef career and
realise my dream until I joined the STEM Chef
Academy programme. Since my family has limited
financial support, I had no opportunity to study at
a university, and so I decided to join this programme
as the first step to make my dream come true. During
the training, the team of professional chefs opened
my vision and took me on a journey to learn how to
apply STEM knowledge in cooking, made me
understand ingredients, learn to cook healthy food,
and many other related skills. Most significantly,
I received full support and mentorship from many
professional chefs who guided me and improved my
cooking skills through live online learning via an online
learning management platform.”

In our first full-scale project outside of Thailand, SEAMEO STEM-ED is
working with the University of Danang - University of Science and
Technology (DUT), with funding support from Chevron U.S.A. Inc., to implement
an 18-month project titled “STEM Career Academies in Central Vietnam
- A Regional Approach for Raising Social Awareness and Building STEM
Education and Human Resource Capacity.” The project started in
April 2022 and is designed to 1) raise awareness about STEM education and
inspire the relevant stakeholders to support STEM education, 2) develop
professional skills for students at upper secondary and post-secondary
levels, enhance their employability, and increase their capacity to pursue and
advance in STEM-related careers, and 3) build capacities of educators for
delivering STEM learning activities and implementing a STEM Career
Academies programme.
To achieve these objectives, the project will include three main components:
The first component includes a series of workshops that will provide STEM
career orientation and introduction to STEM knowledge and skills to promote
awareness and build capacities of upper secondary teachers and students.
The workshops will be supported by advisory mentoring sessions after the
training.

The STEM Project-Based Learning (PBL) competition
component will provide a platform for motivating upper
secondary students to develop innovative STEM projects
to enter into a national competition and, in the process,
engage them in applying teamwork, communication,
problem-solving, and other skills to solve real problems,
thus preparing them for future careers.
The STEM professional skills development component
will offer a series of certified short courses on selected
specialised professional skills and soft-skill topics valued
by employers. The training is expected to foster the
development of essential professional knowledge and
skills required for future STEM careers by upper
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secondary and post-secondary students and graduates
who wish to pursue these careers.
Ten upper secondary schools will be invited to pilot
a Career Academy in technology and engineering with
curricula for four industrial sectors. These schools will form
partnerships with 20 STEM employers. The project will
deliver a training-of-trainers programme for 30 university
STEM lecturers and experienced teachers, develop
100 STEM PBL units, provide professional development
to 50 upper secondary STEM teachers, train 100 upper
secondary and post-secondary students, and support the
participation of 90 upper secondary students from rural
areas in the STEM competition.

By Sarit Sanguanwongse, Senior Specialist – Operational Support, International Outreach, and Fundraising
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On 17 April 2022, DUT organised a “kick-off” event at its
campus in Danang City to introduce the project to
potential stakeholders and partners. To date, DUT has
been able to engage the Departments of Education and
Training in Danang City, Quangnam Province, and
Quangngai Province, the three target implementation
areas in central Vietnam, to partner on the project.

STRATEGY 3 : DEVELOP AND PROMOTE
EFFECTIVE STEM LEARNING RESOURCES
AND RELATED
EDUCATIONAL
TOOLS AND
PLATFORMS
Quality STEM learning resources are essential tools for
teachers seeking to promote student interest in STEM,
thus the Centre has encouraged the development of new
curriculum materials.

STEM Learning
Modules
Programme6
6

By Dr. Mark Windale, Senior STEM Specialist

Students at Samsen Wittayalai School, Bangkok carrying out
scientific investigations to identify the effects of different
components on the properties of sanitisers to help them design
the most effective and cost-effective sanitiser.

The development of STEM learning modules by partners continued in Year 2.
The partnership with the National Science and Technology Development
Agency (NSTDA) and four universities in their network continued with the
development of eight Thai-language learning modules on: 1) “A dichotomous
key of vertebrates” by Khon Kaen University, 2) “Scientific techniques to
separate mixtures” by Chiang Mai University, 3) “Food innovator and nutrition”
by Srinakharinwirot University, 4-6) “Micro-Green planting box,” “Quality
assessment of water sources,” and “Basic electric circuits” by the National
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Electronics and Computer Technology Center (NECTEC),
7) “Sensors and connectors for COVID-19” by University
of Phayao, and 8) “Genetics for sustainable agriculture”
by NSTDA’s Sirindhorn Science Home. Due to the
COVID-19 situation, not all teams were able to pilot their
finished modules with a full class of students and some
teams had to make do with small groups of students.
The results from the in-classroom testing were used to
refine and enrich the learning modules. To support this
process SEAMEO STEM-ED senior specialist Dr. Mark
Windale ran a pedagogical training workshop for the
NSTDA developers and the central team.

Walailak University has developed four STEM learning
modules that use a range of active learning approaches
to develop student knowledge, understanding, and
skills and culminate in the students solving a problem
related to the module theme. The four modules developed
by Walailak University include 1) “STEM Smart
Agriculture using AI and IoT,” 2) “Dengue Free Southeast
Asia,” 3) “Good Air Quality with PM2.5 sensors and IoT,”
and 4) “Indigenous Knowledge for Mitigating Climate
Change.”

The NSTDA team also plans to produce learning videos
that demonstrate how teachers apply the learning modules
in the classroom. English translation will also be done for
adoption in other SEAMEO member countries.
Dr. Windale also continued to mentor the development of
six English- and Thai-language STEM learning modules
being created by three partner universities: Chiang Mai
University (1 module), Mahidol University (1 module), and
Walailak University (4 modules). The support included
additional online training at each stage in the development.
The onsite testing of all the modules has recently been
undertaken as students returned to classes.
Mahidol University has developed a learning module on
COVID-19 that adopts the four-stage problem-based
learning model. A wide range of learning approaches are
used in the module. The students are required to apply
the knowledge, understanding, and skills that they have
developed to solve problems related to development of
an inexpensive and effective hands-free dispenser,
sanitiser, and a public awareness campaign. The NSTDA
and other university teams are expected to use the same
approaches and structures to ensure consistency across
the modules.

A master teacher from the NSTDA school network is setting up the
microgreen plant box that features LED lighting, fan cooler, and soil
moisture probe and connected with Kid Bright, a microcontroller board,
to operate the planting control system.

Testimonial

Teachers at three schools piloted the Mahidol module with
7th and 8th Grade students. A student questionnaire and
interview responses identified that both knowledge and
skills are believed to have grown among the students while
participating in the learning module. They tended to
strongly agree that the learning activities helped them
understand more about biology of the coronavirus,
chemistry behind the development of sanitisers, and
physics behind the development of dispenser prototypes.
They also strongly agreed that the learning activities were
useful for developing problem-solving skills.
Chiang Mai University has developed a STEM learning
module that engages students in a range of learning
experiences to solve the real problem of developing a
public health campaign to address non-communicable
diseases in their communities through the application of
another STEM approach, the 5E learning cycle model
(Engage, Explore, Explain, Extend, Evaluate), and
context-based teaching and learning.
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Assistant Professor Dr. Pratchayapong Yasri,
Principal Investigator, Institute for Innovative
Learning, Mahidol University

The Mahidol University team were trained by
a SEAMEO STEM-ED specialist in problem-based
learning models and associated learning
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approaches and practices designed to engage
students in solving real world problems through
real contexts and supported on the integration of
STEM education within the normal curriculum.
“It is such a valuable experience working on the
development of this module with Chevron Enjoy
Science Phase 2. Over the course of two years,
we have learnt significantly how to design the
module to help students learn critically through
problem-based learning. Piloting part of the
module with science teachers and students in three
schools helps us see that the module can be used
with middle school students appropriately. A group

Korean STEM
Learning
Resources7

of students at Wat Po School conveyed that they
enjoyed the module very much as they could
experience how to make hand gel sanitiser. It’s
something they use everyday but never knew how
it is made. A group of students at Wang Num Koo
School said that hands-on experiences gained from
the module helped them stay active throughout the
class periods while building their understanding
through discussion. In addition, the teachers who
got involved in using the module agreed that the
activity sheets, teachers’ guide and the activities
themselves are useful as they can integrate this
module in their regular classes.”

With funding support from the Thailand Educational Development and
Evaluation Tests (TEDET) Foundation, SEAMEO STEM-ED has developed six
STEM learning modules based on the Korean STEAM educational resources
deemed appropriate for promoting STEM learning and computational thinking
skills. These include 1) Battle of the Numbers by Concent Publishing,
2) Creative STEAM program by CMS Edu, 3) Kamibot by 3.14, 4) MODI Expert
Kit by LUXROBO, 5) PlayFACTO by T-IME Education, and 6) tickr App by
WE MAKE WE PLAY. These learning modules have been customised to fit
the Thai classroom context and piloted in learning camps, in which
participating students were excited and actively engaged in the learning
activities. The Centre organised workshops for teachers, which also were
enthusiastically received. Video recordings of the workshops were made to
introduce teachers from other SEAMEO countries to the technology and how
it can be used to enhance students’ computational thinking.

On 10 June 2022, the Centre signed a memorandum of
understanding (MOU) with the Korea Trade-Investment
Promotion Agency (KOTRA) and Good Neighbors,
a Korean-based humanitarian, non-governmental,
development organisation. The purpose of the MOU is to
establish a strategic corporate social responsibility
partnership to promote STEM education development in
Southeast Asia, elevate the region’s socio-economic
well-being by strengthening capacities in
STEM education, implement STEM Career Academies,
share educational data and studies, advocate
evidence-based STEM education policies and practices,
promote joint research and development, and provide a
foundation for the engagement of Korean corporations in
the Centre’s STEM education development in the region.

five schools in the Amata Nakorn industrial estate and
20 grade 6 students from five other schools in Chonburi
participated in the science, mathematics, and coding
competitions (for younger students) and a strategy
competition (for grade 6) that utilised the Korean learning
resources. Students from the hosting college also
participated in camp activities and were able to apply for
internship and employment opportunities at participating
Korean companies. The event was presided over by
the Korean ambassador to Thailand and participated
by 15 Korean companies in Thailand.

As part of the MOU signing, the three parties to the MOU
jointly organised a Korea Creative STEAM Camp at the
Science-Based Technology Vocational College in
Chonburi province that included a STEM competition,
an Environmental, Social, and Governance (ESG)
showcase exhibition, and Korean cultural shows. A total
of 80 disadvantaged students in grades 4-5 from
7

By Sarit Sanguanwongse, Senior Specialist – Operational Support, International Outreach, and Fundraising
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Strengthening
Capacities of
Teachers with
the Power Up
Learning Unit8

Another professional development course for teachers focused on the use of
the Power Up learning unit developed by Professor Emeritus Osumi Norikazu
from Kyoto University, Japan, with support from the staff of the Institute for
the Promotion of Teaching Science and Technology (IPST) who developed
experimental equipment and materials. The training of teachers to use the
learning unit was offered in March 2022 as a 5-day, online, hands-on course.
Seventy-eight primary and secondary teachers from 34 schools nationwide
participated in the workshop.
The workshop aimed to introduce teachers to the basic level of electromagnetic
induction through experiment and observation activities, which consisted of
1) hand dynamo, 2) battery and bulb model, and 3) hand-shaking generator.
All of the equipment was delivered to the participating schools prior to the
workshop to enable the teachers to conduct the experiments during the
workshop and they were guided online by Professor Norikazu, who is from
Osaka, Japan. Following the workshop, the teachers incorporated the use of
the equipment and the activities into lessons to be taught in the first semester
of the 2022 academic year.
A Professional Learning Community (PLC) was established to provide
assistance, suggestions, and feedback to the teachers. The PLC will be
maintained through the end of the semester in September 2022.

Teachers and students learning using experimental equipment and materials from the Power Up learning unit during the first semester of the
2022 academic year. The teachers were trained by Professor Emeritus Osumi Norikazu, a STEM learning resource development expert from
Japan, to use experiments to help students understand electromagnetic induction using various equipment.

Southeast
Asian Journal
of STEM
Education9
19

8
9

In February of 2020, Senior Specialist Dr. John Stiles was tasked with starting
a professional STEM education journal for SEAMEO STEM-ED. Dr. Stiles
recruited a review board and Associate Editors from around the world and
developed a new journal, the Southeast Asian Journal of STEM Education
(SAJSE), ISSN : 2709-1252, a peer-reviewed online STEM education journal.
SAJSE published three issues during the past year: 1 July 2021 (Volume 2,
Issue 2), 1 January 2022 (Volume 3, Issue 1) and the latest issue on 1 July
2022 (Volume 3, Issue 2).

By Dr. Burin Asavapibhop, Program Manager – STEM Resources and Capacity Building
By Dr. John R. Stiles, Senior Specialist

Strategy 4: Strengthen Capacities of Teachers and
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For Volume 2, Issue 2 the manuscripts accepted and
reviewed were written by educators from the U.S.
(3), Japan (1), and Canada (1). For the next volume in
January 2022 (V3 #1), the published articles were authored
by educators from the United States (4) and the Philippines
(1). The latest issue has articles by educators from the
Philippines (1), the U.S. (1), and India (1). All of the articles
may be accessed by going to the journal archives page:
https://seameo-stemed.org/journal/archives.
The current issue topics include a research study on the
effects of STEM teaching on Grade 10 students in the
Philippines, a detailed presentation of a National Science
Foundation grant recipient teacher summer programme
in the U.S. that integrates mathematics and robotics, and

a summer online STEAM (Science, Technology, Engineering,
Arts, and Mathematics) programme for underprivileged
children in India.
For each manuscript received, a number of steps are
taken, including an initial assessment of the manuscript
for suitability, pre-review revisions for proper formatting
and clarity, a review by one or two members of the review
board, continual revision (if accepted) until the editor is
satisfied with the content, final proofreading and editing,
then layout for publication. The entire process may take
as little as one month or in some previous cases, as much
as six months to a year. The next issue of SAJSE is
expected to be on or near 1 January 2023.

“

Excellent production, John and team.
Especially pleasing to see the focus
on the M in STEM, an undersold yet
arguably most vital anchor.

“

– Dr. Jeff Weld, Professor of Science Education, University of Northern
Iowa (USA), Executive Director for the Iowa Governor’s STEM Advisory
Council and former White House Policy Advisor on Science and
Technology Education, Washington, D.C.

STRATEGY 4: STRENGTHEN
CAPACITIES OF TEACHERS
AND EDUCATIONAL PERSONNEL
Research literature consistently indicates that the two most significant in-school
factors affecting student achievement are the quality of teaching and the
quality of school leadership. SEAMEO STEM-ED aims to work in close
partnership with pre-service and in-service providers and school leadership
development institutions in Southeast Asia to prepare master teachers and
school leaders in the region to serve as STEM education “trainers” for other
educators throughout the region.
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STEM
Professional
Academy
Programme10

The STEM Professional Academy programme continued the professional
development work for teachers in Year 2 through partnerships with three
regional universities in Thailand: Taksin University in the south, Chiang Mai
Rajabhat University in the north, and Khon Kaen University in the northeast
with Nakhon Si Thammarat Rajabhat University in the south also participating
in the activities led by Taksin University. Working in partnership with these
universities and the corresponding Educational Service Area Offices (ESAOs)
in their respective areas, the programme worked with a team of 29 facilitators,
who are experienced master science and mathematics teachers, and
university lecturers, 26 beneficiary schools, and 94 teachers from these
schools.
The programme is designed to 1) introduce the teachers to STEM concepts
and STEM education best practices, 2) introduce effective teaching and
learning approaches that the teachers can use to engage students in solving
real problems through the application of two or more STEM strands together
with the processes of scientific investigation, inquiry-based learning,
engineering design, and problem-based learning, 3) develop their capabilities
for developing student learning experiences that effectively utilise

the teaching and learning approaches in their classrooms,
and 4) establish STEM professional learning communities
(PLCs) in their schools and evaluate classroom
implementation through observation, reflection, and action
research.
The programme became the core content for the
non-degree courses developed by the partner universities
for the beneficiary teachers to take in parallel with the
capacity-building programme. As the first step, the Centre
organised a series of workshops to train the master
teachers and the ESAO supervisors to become the
facilitators of the programme outlined above.
The STEM professional development course for teachers
was divided into three parts for the 2021-2022 academic
year. During Part 1, totaling 24 hours, the Centre mentored
the facilitators and the ESAO supervisors while they
planned and delivered a series of online workshops
designed to train the target teachers about integrated
STEM education concepts, strategies, and approaches.
During Part 2, totaling 45 hours, the Centre offered
a series of webinars using a topic selected by the
beneficiary teachers to further develop their expertise and
experience in the teaching and learning approaches,
introduce them to the problem-based learning approach,
and take them through the process of developing their
own 5E learning cycle and problem-based learning
experiences. For Part 3, totaling 18 hours, the teachers
continued utilising and practicing the teaching and
learning approaches and applying the learning
experiences that they had developed, worked with their
STEM PLCs, reflected on their experiences, carried out
action research, and further developed and collected
portfolios of evidence.
The Centre conducted field visits to the three regions in
January and February 2022 to visit the partner universities
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By Dr. John R. Stiles, Senior Specialist

and a sample of 11 schools in the three regions to observe
the lessons in action, provide feedback to the teachers
being observed, hold focus group sessions with the school
STEM PLCs, facilitators, and the university teams, and
interview school directors and ESAO directors and
supervisors.
In March 2022, the team developed questionnaires for
completion by the teachers, school directors, facilitators,
university team members, and ESAO supervisors. The
outcomes show that the teachers had successfully used
the STEM approaches in their classrooms and online and
worked effectively with STEM PLCs, supported by the
school leaders. More effective implementation of the
teaching approaches and utilisation of questioning skills
as well as improved classroom organisation and group
management skills were observed. Students were more
interested in learning STEM, attendance of online classes
improved, and teachers reported that they were able to
develop 21st century skills in addition to improving subject
knowledge, and their problem-solving skills and
understanding improved.
During March through May 2022, SEAMEO STEM-ED
senior specialist Dr. Edward Reeve designed an
updated curriculum for the next phase of the programme
in which a four-course progressive professional
development will be implemented. He was assisted by
senior speciaists Dr. Mark Windale and Dr. John Stiles in
revising the proposed programme. The courses are for
primary and secondary teachers, master teachers, school
and regional administrators, and university lecturers and
administrators. Upon the request and approval of the
Centre Director, the team will work with administrators in
other SEAMEO countries to expand the programme to
teachers and school administrators beginning next year.
The effectiveness of the professional academy

Strategy 4: Strengthen Capacities of Teachers and
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programme was supported by a preliminary research
study. The research was conducted in forty-seven schools
in seven provinces with 132 mathematics and science
teachers and 1,395 students responding. The key findings
of the baseline study showed that the participating
teachers demonstrated a higher degree of evidence-based
teaching practices than those who did not participate, the
students who learned from these teachers are most

Testimonial

Members of the PLC team at Chianyun School in
Chiang Mai Province:
“We found that students were more active in learning
because they could relate to the problem and context
and see how their learning could be applied in daily
life to solve a real problem. The students are more
interested. There is a positive response to learning

Students at Tessaban 5 School in Songkhla Municipality are involved
in a scientific investigation about absorption rates.

likely to apply STEM concepts to their daily life and
real-world problems compared to those who did not, both
with statistically significant findings, 96% of the teachers
use questioning strategies to motivate student learning
and implement “wait time” for students to think and inquire
to explain the question, and 82% of students have
developed STEM skills and perceive that mathematics
and science are enjoyable and challenging.

both in answering questions and courage to make
comments. We found that the learners developed
the required knowledge and understanding and
found that students had better scientific process
skills, including observing, hypothesising,
investigating, explaining and concluding as a result
of the meticulous design of the learning activities
through the PLC process through having to solve a
real problem in a real context by applying their
knowledge to develop a solution.”
“We have changed from working as a one person
show to brainstorming and working together to
develop learning experiences. We have become
more confident in developing STEM learning
experiences, and openly accepting other PLC
member opinions. Working as a PLC has helped us
to develop our confidence in developing STEM
learning experiences and using interesting STEM
learning approaches. We have also developed
open-mindedness and acceptance of the opinions
of other PLC team members.”

Chiang Mai Rajabhat University participants display the two winning
tower designs after engaging in an engineering design challenge
given by Dr. Edward Reeve.
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Core Practices
Pre-Service
Programme11

Two major studies of Thailand’s teacher preparation programmes have
reported serious deficiencies. In 2018, the Organisation for Economic
Co-operation and Development (OECD) and the United Nations Educational,
Scientific and Cultural Organization (UNESCO) conducted a review of
education policy in Thailand that noted significant weaknesses in the teacher
preparation programmes. Similarly, a 2017 evaluation of the Premium
Programme initiated by the Institute for the Promotion of Teaching Science
and Technology (IPST) noted problems that limited the effectiveness of the
teacher preparation programmes. Interviews and observations of teachers
conducted as part of the evaluation of the Chevron Enjoy Science initiative
that SEAMEO STEM-ED is implementing confirmed these problems.
As a consequence, the Centre decided to develop an initiative to strengthen
teacher preparation in Thailand. The initiative was designed to address two
major issues: the inadequate attention given to classroom practice in the
courses provided for novice teachers and weaknesses in the practicum. After
an extensive search, the Centre identified the Core Practices Consortium,
a group of preservice programmes in the USA, as a source of expertise on
practice-based teacher education, and after reviewing research on the
mentoring of novice teachers, the Centre identified a set of components that
could strengthen the mentoring of novice teachers.

Dean Grossman from the University of Pennsylvania’s
Graduate School of Education was invited to speak about
the Core Practices movement in the USA to a group of
Thai deans of education in June 2022. Their response
was enthusiastic. The Centre then negotiated a partnership
with the University of Pennsylvania to provide staff
development and technical assistance to teacher
preparation programmes in Thailand focused on the use
of the Core Practices. In collaboration with the Teachers’
Council of Thailand (TCT), the adoption of the core practices
and the strengthening of mentoring were combined to
design an initiative to strengthen teacher preparation.

Picture Books
and Literacy12
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11
12

The Centre and the TCT sent a request for proposal (RFP)
to over 20 teacher preparation programmes in Thailand
in August inviting them to be part of this initiative. The goal
is to implement the reforms in 10-12 programmes to
demonstrate that the reforms produce more capable
teachers. The Centre is seeking funding to support
the pilot for three years. The Centre will also invite
2-4 programmes from other SEAMEO member
countries to join the pilot. If the initiative proves effective,
the Centre will seek additional funding to offer the
reforms to other teacher preparation programmes across
the region.

SEAMEO STEM-ED initiated the “Picture Books and Literacy” pilot programme
with the intention to develop teachers’ teaching and learning strategies by
using wordless picture books and to provide meaningful reading to students
and develop their imagination and creative thinking skills. The programme
implementation provided evidence of meaningful reading and critical thinking
improvement practices through capacity-building of teachers and supporting
them to effectively adopt and utilise these practices. The Centre invited
Ms. Katherine Montgomery, an international education consultant and
curriculum designer who specialises in teacher support and resource
development in under-resourced and challenging contexts from Columbia
University, to design the interventions, curriculum, and capacity-building
training course for faculty members and researchers at partner universities,
which will, in turn, adopt the curriculum and provide training to teachers at
30 schools across Thailand.

By Professor Thomas Corcoran, Senior Advisor
By Yaowalak Jittakoat, Acting Policy Advocacy & Research Director

Strategy 4: Strengthen Capacities of Teachers and
Educational Personnel

Capacity
Building Project
in STEM
Education for
Educators in
Kazakhstan13

SEAMEO STEM-ED was invited by Chevron to work in partnership with
Caravan of Knowledge, Kazakhstan on a capacity building project to support
the integration of STEM into the normal curriculum of STEM subjects in
Kazakhstan. The Centre created an online project that aimed to build the
capacity of 36 lead teachers (including five university teacher educators) from
across the country and develop their understanding of the learning
approaches that can be used to integrate STEM into the normal curriculum
and engage students in solving real world problems within real contexts.
The Centre developed a supportive online capacity building project model,
which involved a series of online workshops designed to progressively
introduce the pedagogical approaches, including an Introduction to
STEM Education, inquiry-based learning, scientific investigation, engineering
design, and problem-based learning. The online project was designed to
maximise participation, engagement, effective interaction, and development
of deep understanding. Throughout the project the participants worked in
regional or subject Professional Learning Communities (PLCs). Each online
workshop programme progressively introduced the STEM learning
approaches through pre-webinar tasks, webinars (2 hours, which included
pre-webinar task presentations by PLCs, formal input, questions and answers,
and introduction to the post webinar tasks), and post webinar tasks. The online
workshops also included online PLC feedback sessions at each step and
further PLC sessions during implementation to support further development
of the learning experiences and effective classroom implementation,
facilitated by the trainer.

The lead teachers implemented the STEM approaches in
their classrooms as part of the normal curriculum during
September to December 2021 through activities provided
by STEM-ED specialist Dr. Mark Windale and the
activity/module developed by the subject team/region
PLCs. Pairs of reflective partners shared their experiences
with their PLC, discussed and reflected on outcomes,
identified areas for further development, then planned,
implemented, further reflected, and planned, thus going
through the PLC cycles of development. The lead
teachers were supported and monitored by the school
leadership team and trainer.
When the lead teachers had developed their experience,
expertise, and confidence in implementing inquiry-based
learning (5E Learning Cycle Model) they established
a PLC with STEM colleagues in their school, led the PLC,
and developed the team step-by-step taking them through
the PLC cycles.
The webinar and PLC model maximised participation,
engagement, and development of deep understanding.
Also, the step-by-step approach to developing the learning
modules proved very successful. Subject PLCs split into
smaller teams to develop inquiry-based (5E Learning
Cycle) learning modules. The feedback and PLC sessions
provided an opportunity to correct any misconceptions,
provide additional professional development, and advise,
help, and support each team in the development of their
inquiry-based unit. All PLC teams from all subject groups
developed a creative inquiry-based (5E Learning Cycle)
learning module that involved students in solving real and
13

By Dr. Mark Windale, Senior STEM Specialist

relevant problems and incorporated engineering design
and piloted them at the beginning of the new academic
year.
All lead teachers established their own school PLCs with
STEM team members in their school. Some also
established PLCs in neighbouring rural schools. They ran
short workshops, demonstration lessons, and reflection
sessions and planned together and carried out
collaborative action research. They all carried out action
research, study topics included student engagement,
student self-regulation and assessment, addressing the
needs of students with Special Educational Needs,
teamwork, student achievement, and conceptual
development. PLCs presented initial findings at local

Irina Issayeva facilitating the Grade 9 integrated STEM Problem-based
Learning Experience on COVID-19.
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conferences and one PLC presented at the WALS (World
Association of Lesson Studies) 2021 online international
conference. Lead teacher PLCs and individual lead
teachers have started to train other teachers (and initial
teacher education students) in their schools and regions
through PLCs, workshops, webinars, conferences,
regional, national, and international conference
presentations, Facebook, published articles, education

Testimonial

platforms, and other electronic social media.
Certificates were awarded to the lead teachers at one of
four levels, based on the outcomes from PLC and feedback
sessions, online portfolios and final report presentations.
Six lead teachers achieved STEM Trainer Level 3 (School
lead trainer) and 24 achieved STEM Trainer Level 4
(Regional trainer). The others achieved levels 1 (1) or 2 (5).

engineering design for the Grade 7 topic Introduction
to Chemistry: Pure substances and mixtures.
“I taught in the context of the students “Working in
a chemical laboratory commissioned by the district
Department of Agriculture.” Actually, I was very
worried that I was not doing everything the way I had
planned. It was quite challenging for me, because I
have been teaching chemistry for 30 years.
However, the last lesson (the second part of the third
episode) showed the effectiveness of all the learning
approaches. My students independently developed
a water treatment plan for watering the school
garden, and then they themselves created models
of water treatment plants and presented their work
to the whole class.

Irina Issayeva, Chemistry teacher, MSI Secondary
School No. 2, Arshaly Village, Department of
Education Arshaly district, Department of Education
Akmola Oblast.
As a lead teacher on the capacity building programme,
Irina Issayeva worked with her reflective partner,
Natalia Merker, a chemistry teacher at another school
in the village district. As reflective partners, they
developed inquiry-based (5E Learning cycle)
learning experiences that also incorporated

Grade 7 students at MSI Secondary School No. 2, Arshaly Village,
Akmola, Kazakhstan testing materials for their water purification plant
before building their prototypes.
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“These children have lost or have not acquired many
skills over the past year and a half: they read and
write slowly, do not have presentation skills, and so
on. But I saw how their eyes were burning when they
were doing their research! Today I saw that this
method works! The students were active and enjoyed
working in groups and doing research. They asked
questions and answered questions. The questions
changed during the lesson from closed to open,
suggesting a higher level of thinking skills.”

Grade 9 students at MSI Secondary School No. 2, Arshaly Village,
Akmola, Kazakhstan investigating lung vital capacity as part of the
integrated STEM Problem-based Learning experience on COVID-19.

Strategy 5: Advocate Evidence-based Policies and Build Political
Commitment Using What Works in STEM Education

MEXT
Workshop14

SEAMEO STEM-ED organised a three-day, online workshop titled “Japanese
Approach to STEM Education under the COVID-19 Pandemic” from 8-10 March
2022. The workshop aimed to share the Japanese experience on STEM
education policies and practices and the lessons learned during the COVID-19
pandemic. The workshop was led by Professor Tairo Nomura, Director of the
STEM Education Research Center at the University of Saitama, whose
presence was made possible with support from Japan’s Ministry of Education,
Culture, Sports, Science and Technology’s (MEXT’s) Dispatched Experts
Program, which sends Japanese experts to work with SEAMEO regional centres.

The workshop was designed to 1) understand the current
situation of STEM education and seek the direction of
STEM education in the “new normal post-COVID era,”
2) learn about the STEM-focused integrated approach in
Japan’s basic education curriculum and practice, and
3) share the lessons learned during the COVID-19
pandemic to explore alternative ways of teaching,
in reference to Japan’s Global and Innovation Gateway
for All (GIGA) School project.

day. The workshop targeted teachers at the relevant
education levels. In total there were 221 participants from
13 countries participating including teachers, policymakers,
researchers, university professors, and school directors.

The workshop included a one-day conference for
policymakers and researchers from SEAMEO member
countries and two days of hands-on workshops focusing
on elementary education for one day and on secondary
education in both general and vocational tracks on the final

STRATEGY 5: ADVOCATE EVIDENCE-BASED

POLICIES AND BUILD POLITICAL COMMITMENT
USING WHAT WORKS IN STEM EDUCATION

SEAMEO STEM-ED aims to encourage policymakers and
educators to consider evidence of what works when making
decisions about the adoption of education programmes and
curricula. The Centre is developing a “What Works” platform
to display research evidence on the effectiveness of literacy,
mathematics, science, and STEM education programmes
and curricula available for use by policymakers and educators
in the region.

Poster for the “Chevron-SEAMEO Best Practices
Forum: STEM Career Academies.”

14

By Yaowalak Jittakoat, Acting Policy Advocacy & Research Director

Dr. Brian Rowan gave a lecture on
Program Effectiveness Reserch.

Participants of the
“Program Effectiveness Reserch” Workshop.
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What Works in
STEM Education
and Regional
Policy Advocacy15

SEAMEO STEM-ED is developing the “What Works” platform to display
research evidence on the effectiveness of the literacy, mathematics, science,
and STEM education programmes and curricula available for use by
policymakers and educators in the Southeast Asian region. The Centre plans
to identify effective programmes and practices relevant to our strategic areas
and provide evidence to promote the sustainability and scaling up of the
programmes that work for countries in the region. The Centre formed a team
of Thai researchers from 13 partner universities across Thailand to carry out
the research to assess the effectiveness of the STEM education programmes
that the Centre has been implementing in Thailand.
The research studies include the following five key research topics: 1) Teacher
Professional Development, 2) Quality STEM Schools, 3) School Leadership,
4) STEM Career Academies for the Workforce of the Future, and 5) Picture
Book and Literacy. The resulting key research findings will be presented to
policymakers to support policy decisions on adopting effective STEM
education programmes in the region.
The Centre also encourages researchers around the region to conduct
rigorous research on the high-priority issues in their countries that meet
international standards of evidence-based studies. To meet this objective, the
Centre has initiated the “Chevron-SEAMEO Policy Advocacy and Research
Capacity Building for Strengthening Regional STEM Education” project, with
funding support from Chevron U.S.A. Inc., for the purpose of building
capacities of regional researchers through research grants and technical
assistance with ongoing consultation from international research experts.

The Centre has organised three online workshops and is
planning a number of capacity-building workshops for
regional researchers, educators, and policymakers in the
near future.
From 27 August through 22 October 2021, the Centre
organised a lecture series titled “Introduction to Program
Effectiveness Research,” which was delivered by
Prof. Dr. Brian Rowan, Emeritus Research Professor
at the Institute for Social Research, University of
Michigan – Ann Arbor, USA. The lecture series was
co-hosted by the SEAMEO Regional Centre for Education
in Science and Mathematics (SEAMEO RECSAM),
the SEAMEO Centres Policy Research Network (CPRN),
the Teachers’ Council of Thailand, and the Thai Council
of Deans of Education. The lecture topics were as follows:
•
		
•
		
•
		
•
		

Lecture #1: Some Logical Underpinnings of Program
Effectiveness Research, 27 August 2021
Lecture #2:Research Designs to Create
Counterfactuals, 9 September 2021
Lecture #3: Estimating and Interpreting Treatment
Effects, 8 October 2021
Lecture #4: How to Report on Program Impacts,
22 October 2021

In total, 1,743 researchers and educators attended from
around the region as well as from other countries around
the world. The overall average satisfaction score rated by
the participants for all four lectures was 4.65 out of 5.
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15

By Yaowalak Jittakoat, Acting Policy Advocacy & Research Director

The lecture series is expected to build a strong network
of researchers and educators who will advocate the use
of evidence in improving STEM education in the region.
On 22 November 2021, the Centre organised the online
“Chevron-SEAMEO Best Practices Forum: STEM Career
Academies” with the objectives to 1) encourage more
attention to evidence in making policies in the SEAMEO
member countries, 2) share best practices with regional
educators in implementing an effective Career Academies
programme that maximises impacts on student outcomes,
and 3) create a community of practices in which education
policymakers, researchers, key players from industry, and
education stakeholders can discuss and exchange best
practices on Career Academies initiatives.
The forum attracted 801 participants, around 600 of whom
stayed through the end of the forum. The average
attending hours of the participants was 2.5 hours. The
overall satisfaction rating was 4.50 out of 5.
On 4 May 2022, the Centre organised the online “Best
Practices Forum: Pre-service.” The Centre invited Dr. Pam
Grossman, Dean of the Graduate School of Education’s
Teaching, Learning, and Leadership Division and George
and Diane Weiss Professor of Education, University of
Pennsylvania, to deliver a speech on “Core Teaching
Practices in Teacher Education.” Eighty faculty members
and researchers from 14 partner universities across
Thailand participated in the forum.

Strategy 5: Advocate Evidence-based Policies and Build Political
Commitment Using What Works in STEM Education

In early 2022, the Centre set up a regional Research and
Policy Advisory Committee with members nominated by
the Ministries of Education of the SEAMEO member
nations including Indonesia (2 members), Malaysia
(2 members), Philippines (1 member), Singapore (2 members),
Thailand (2 members), and Vietnam (2 members). The
roles of the committee include 1) providing insight and
perspective on current and emerging issues in STEM
education in the region to help ensure that the STEM
education research and policy roundtable agendas to be
developed are aligned with the topics that are important
to the region, 2) reviewing the term of reference, research

Policy Advocacy
Blog16

Participants in Chevron-SEAMEO Best
Practices Forum: STEM Career Academies

Research and Policy Advisory
Committee (#1/2022)

In the opinion of many external observers, poor policies are often a major
contributing factor to Thailand’s poor performance on both national and
international assessments. Two recent studies of Thai education have noted
the ways in which ineffective policies have affected the performance of Thai
students. The Organisation for Economic Co-operation and Development
(OECD) and the United Nations Educational, Scientific and Cultural
Organization (UNESCO) conducted a review of educational policy in Thailand
in 2018 and noted the areas in which policy needed to be improved.17 The
Consortium for Policy Research in Education at Columbia University conducted
an evaluation of the Premium Programme, an initiative of the Institute for the
Promotion of Teaching Science and Technology (IPST) to improve the
preparation of mathematics and science teachers, in 2017 and reached similar
conclusions.18
Examples of such poorly designed or misguided policies are the school
funding system in Thailand, which is inequitable and discriminates against
small schools, the student promotion policies in grades K-9 which promote
students without regard to their performance, the lack of catch-up programmes
in literacy and mathematics, the requirement that eight subjects be taught
each year which reduces the time available for core subjects, making school
participation in the O-NET testing system voluntary, and allowing parents to
make gifts to schools to have their children admitted.

Expanding public debate on policies might prevent the
adoption of ineffective policies and encourage officials to
consider options that were being ignored. Unfortunately,
simply publishing essays on the Centre’s website has not
generated much discussion. As such, the Centre staff are
17
18

On 23 February 2022, the project held the first meeting of
the committee to introduce the partnerships for the project
and seek the committee members’ input and advice on
the second policy roundtable topic “Interventions to help
struggling students,” planned for September 2022.

SEAMEO STEM-ED initiated the Policy Advocacy blog (https://seameo-stemed.
org/blog) to stimulate public discussion, and perhaps debate, about education
policy in Thailand. Issues such as the adoption of competency-based education,
the importance of reliable assessment data to schools, the reform of teacher
education, the value of tutoring for students who fall behind, the importance of
attending to research evidence when making policy decisions, and the impact
of inequitable funding policies on schools have been addressed in the blog.

The top-down nature of policymaking is part of the problem,
but it is more than that. The Ministry of Education does
not conduct due diligence when making policy decisions;
that is, there is no review of research on the effectiveness
of particular policies before adopting them, and they
seldom pilot new policies to determine if they are effective
in Thai schools before adopting them.

16

proposals, and researcher qualifications for research
grants, 3) providing policy recommendations from key
research findings and support/facilitate the advocacy of
policy decisions based on relevant research findings, and
4) suggesting research funding opportunities.

reflecting on the experience to date and considering ways
to make the blog more effective.
The topics that have been posted include the following:
• What is Competency-based Education?
• Why Thailand Needs Career Academies
• White Paper on Education Response to COVID-19
		 in Thailand
• Using Feedback in STEM Education
• Using Evidence to Improve Teacher Development
• The Importance of Testing
• Tutoring for Thailand

By Professor Thomas Corcoran, Senior Advisor
OECD and UNESCO, 2018. Thailand: A Policy Review. Paris: authors.
CPRE, 2017. Review of the Promotion of Talented Mathematics and Science Teachers’ (PSMT) Project. New York: authors.
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Professional
Learning
Community
Best Practices
Knowledge
Management
Database and
Platform19

The collaboration with the Teachers’ Council of Thailand (TCT) continued in
Year 2 with a Knowledge Management (KM) programme that focuses on
synthesising and compiling the professional learning community (PLC) good
practices, high-impact instructional practices, pedagogies, and science
learning from Year 1 and developing an online KM platform for recording and
disseminating the accumulated knowledge in academic year 2021-2022. The
programme is supported by three working committees: 1) Knowledge
Synthesis Committee, 2) Knowledge Management Platform Development
Committee, and 3) Knowledge Exchange and Dissemination Committee.
The Knowledge Synthesis Committee is tasked with selecting and synthesing
knowledge for inclusion in the TCT’s knowledge base, organising forums for
exchanging knowledge and applying the body of knowledge through the TCT
channels, and reflecting on the results of knowledge application.
The Knowledge Management Platform Development Committee is
responsible for developing a KM platform at https://kspkm.org to provide a
space and database for interested educators to access the stored knowledge.
The Knowledge Exchange and Dissemination Committee is tasked with
organising a forum or platform for exchanging and disseminating knowledge
for teacher professional development. The committee has developed
learning management curricula for educational entities and organised online
webinars for disseminating accumulated knowledge to interested individuals
through academic activities that have reached over 30,000 participants a year.

To support the programme, SEAMEO STEM-ED delivered
three online conferences during August-October 2021 on
the topics “Literacy for Post-COVID World,” “Analysis of
Learners’ Learning Outcomes for Identification of
Challenging Issues for Development,” and “High-Leverage
Classroom Practices for Post-COVID Era” to disseminate
good practices on the current issues of interest. Together
the conferences were accessed by 28,938 qualified
participants.
Knowledge exchange activities were organised through
Zoom webinars lasting three hours each, on seven topics
that were certified by the Knowledge Synthesis Committee
to develop in-depth knowledge of the owners of the
selected work. A total of 3,164 participants attended.
The Centre provided grants to 10 universities from all
regions of Thailand to work with a pilot group of 40 schools
in their respective service areas on the utilisation of
knowledge from the KM database, which is then
supported by PLCs to promote the exchange of knowledge
and experience to enhance the learning process.
The university teams provided mentorship to the
benefiting schools throughout the process as they make
use of and apply the knowledge about the various good
practices from the database at their schools. The
universities then conducted separate studies to assess
the benefits of the platform and the effectiveness of the
programme.
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By Mongkol Sarakham, STEM Education Specialist

To learn about the benefits of the KM database, TCT
organised an online meeting on 9 June 2022 for the 10
universities to report the results of the studies of their
respective programmes and provide a venue for the
exchange of information among the universities for further
development of the KM platform. The meeting was
attended by 35 faculty members from the 10 universities.
The studies show that the beneficiaries who received
direct benefits from the KM database include
35 university faculty members, 40 school directors,
5 educational supervisors, 780 teachers, and about
15,000 students.
The participating university teams all agreed that the KM
database is beneficial to designing learning activities as
it features numerous examples of the plans for learning
activity design. The platform is found to provide a
collaboration space between universities and schools. The
study also finds that students demonstrated improved
learning behavior in the areas such as teamwork,
classroom communication, higher-order thinking,
self-management, and strong citizenship. The 10
universities are working on their respective final reports.

Funders and Partners

FUNDERS AND
DONORS

1. Ministry of Education, Thailand
2. Chevron Thailand Exploration and Production, Ltd.
3. Chevron U.S.A., Inc.
4. Caravan of Knowledge, LLP, Kazakhstan
5. Thailand Educational Development and Evaluation
Tests (TEDET) Foundation

DEVELOPMENT PARTNERS
International Organisations

Thai Government Agencies

1. Goethe-Institut Thailand
2. Good Neighbors Thailand
3. Korea Trade-Investment Promotion Agency (KOTRA)
4. Multi-centric Education, Research, and Industry STEM
(meriSTEM) Centre, National Institute of Education,
Singapore
5. SEAMEO Centres Policy Research Network
(SEAMEO CPRN)
6. Thai Red Cross Society – Elderly Health Promotion
and Rehabilitation Center
7. University of Danang - University of Science and
Technology
8. University of Pennsylvania - Graduate School of
Education

1. Department of Local Administration, Ministry of Interior
2. National Science Museum (NSM), Ministry of Higher
Education, Science, Research and Innovation
3. National Science and Technology Development Agency
(NSTDA), Ministry of Higher Education, Science,
Research, and Innovation
4. Office of the Basic Education Commission (OBEC),
Ministry of Education
5. Office of the Non-Formal and Informal Education,
Ministry of Education
6. Office of the Vocational Education Commission (OVEC),
Ministry of Education
7. Teachers’ Council of Thailand (TCT), Ministry of Education
8. Institute for the Promotion of Teaching Science and
Technology (IPST), Ministy of Education

Thai Education Institutions

Private Entities

1.		 Bhavana Bodhigun Vocational College
2.		 Chiang Mai Rajabhat University
3. 		 Chiang Mai University
4. 		 Khon Kaen University – (1) Faculty of Education,
		 (2) Cholangiocarcinoma Research Institute
5. 		 Mahidol University – (1) Institute for Innovative
		 Learning, (2) School of Nurse Assistant, Faculty of
		 Medicine, Siriraj Hospital, (3) Practical Nursing School,
		 Faculty of Tropical Medicine, (4) National Institute for
		 Child and Family Development
6.		 Nakhon Si Thammarat Rajabhat University
7.		 Navamindradhiraj University – Kuakarun Faculty of
		Nursing
8.		 Srinakharinwirot University
9.		 Thailand Education Deans Council (TEDC)
10. Thai-Nichi Institute of Technology
11. Thaksin University
12. University of Phayao
13. Walailak University

1.		 EduPark Co., Ltd. and a team of professional chefs
		 from the “MasterChef Thailand” TV programmes
2.		 Kidsangsan Dotcom Co., Ltd., Thailand
3.		 Mitr Phol Group, Thailand
4.		 ORIGO Education Thailand
5.		 WisdomWide Co., Ltd., Thailand
6.		 Varuna (Thailand) Co., Ltd.
7.		 3.14 Co., Ltd., South Korea
8.		 Anssam Gifted Education Research Institute Co., Ltd.,
		 South Korea
9. 		 BeAptive Inc., South Korea
10. CHUNGDAHM Learning Inc., South Korea
11. CMS Edu Co., Ltd., South Korea
12. Concent Publishing Company, South Korea
13. JH Educonn Co., Ltd., South Korea
14. LUXROBO Co., Ltd., South Korea
15. T-IME Education Co., Ltd., South Korea
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FINANCIAL
REPORT

Southeast Asian Ministers of Education Organization
Regional Centre for STEM Education
Statements of Assets, Liabilities and Fund Balances
As of 30 June 2022

US Dollars
Note

2022

2021

Cash on hand and at banks

3

2,240,911.92

3,725,826.46

Unreleased balances of approved grants

8

-

54,464.59

35,541.22

141.77

2,276,453.14

3,780,432.82

6,7

101,264.24

111,763.41

		 Furniture and equipment

4

10,970.35

9,826.51

		 Library materials

4

15,530.03

15,530.03

26,500.38

25,356.54

2,404,217.76

3,917,552.77

ASSETS
Current assets

Other receivables
Total current assets
Provident funds deposits and
separation gratuity
Property and equipment

Total property and equipment
Total assets

LIABILITIES AND FUND BALANCES
Current liabilities
Accounts payable

5

136,832.76

209,500.61

Obligations payable

5

459,911.43

46,833.07

596,744.19

256,333.68

101,326.89

111,905.18

1,549,486.31

3,464,821.28

130,159.99

59,136.09

26,500.38

25,356.54

1,706,146.68

3,549,313.91

2,404,217.76

3,917,552.77

Total current liabilities
Staff provident funds and
separation gratuity Fund balances
Other funds
Unallocated funds
Investment in property and equipment
Total fund balances
Total liabilities and fund balances

31

6,7

Financial Report

Southeast Asian Ministers of Education Organization
Regional Centre for STEM Education
Statements of Operations and Changes in
Fund Balance For the Year Ended 30 June 2022

US Dollars
2022
Capital
Funds

Fund balances at

Operating
Funds

Special
Funds

-

-

1,242.95

243,830.03

2021

Other
Funds

Unallocated
Funds

- 3,464,821.28

Total

Total

59,136.09 3,523,957.37 2,335,121.89

beginning of year
Donation by
Government of Thailand

828.66

245,901.64
250,000.00

Other donors

6,598.31

Interest income and

403,152.32

250,000.00 2,768,329.21
241.57

6,839.88

6,502.95

other income
1,242.95

243,830.03

828.66 3,721,419.59

-

(21,608.78)

-

247,427.22

- (327,594.82)

1,242.95

491,257.25

828.66 3,372,215.99

139,545.26 4,005,090.11 5,590,849.65

(1,129.28) (446,938.95) (752.87) (978,750.36)

(1,427,571.46) (1,681,587.90)

Total grants and income
Adjustment of prior year

59,377.66 4,026,698.89 5,513,106.37
(21,608.78)

77,743.28

-

-

balances
Inter transfer of currencies
Transfer between funds
Total funds available
Expenses and outstanding

80,167.60

encumbrances
Account payable/obligation

(20,940.72)

(575,803.48)

(596,744.20) (256,333.67)

(113.67) (23,377.58)

(75.79) (268,175.84)

(9,385.27) (301,128.15) (128,970.71)
130,159.99 1,679,646.30 3,523,957.37

payable
Gains (losses) on translation
Unobligated funds

-

-

- 1,549,486.31

Refundable to donors

-

-

-

-

-

-

-

Transfers to Unallocated Funds

-

-

-

-

-

-

-

Fund balances at end of year

-

-

- 1,549,486.31

130,159.99 1,679,646.30 3,523,957.37
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