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Digital technology is rapidly transforming many aspects of society and the economy 
in Southeast Asia and is beginning to leave its stamp on education. This edition 
accompanies the 2023 Global Education Monitoring Report, which acknowledges 
technology as a useful tool but invites the education community to question on 
whose terms it is deployed. 

Three main challenges are considered:

In terms of equity and inclusion, while technology helps lower costs to access 
education, internet connectivity at home is highly unequal by wealth and 
location, and less than half of rural schools in the region have internet. 

In terms of quality, digital technology can enliven student experiences and facilitate 
learner collaboration. Yet rigorous evidence of its impact is rare. While new technology 
may overcome some constraints, it brings its own problems, including increased screen 
time and risks to children’s privacy. 

Improvements to efficiency may be the most promising, whether by freeing up time 
for more meaningful education activities or by generating large volumes of valuable 
data. However, each tool has major implications in terms of regulation and capacity 
development. 

Three conditions need to be met for technology's potential to be fulfilled: equitable 
access to technology, appropriate governance and regulation, and sufficient 
teacher capacity. 

Supporting this publication is a series of country profiles on PEER, a policy dialogue 
resource describing policies and regulations related to technology in the region’s 
education systems. 

Since wars begin in the minds of men and 
women, it is in the minds of men and women 
that the defenses of peace must be constructed

Can technology solve the most important 
challenges in education?

S H O R T  S U M M A R Y

The richest 
students in 

Southeast Asia are 
almost 8x as likely to be  

connected at home  
as the poorest  

students 
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Foreword
There is a digital revolution sweeping the world. It is affecting every area of our lives, and no less education. The arrival 
of COVID-19 made the use of digital technology to ensure the continuity of education obligatory overnight. The recent 
emergence of artificial intelligence is yet again pointing to new potentials, new limitations and, critically, new risks to 
learners that may come from change happening at such a fast pace. 

Accompanying the 2023 Global Education Monitoring Report, this regional edition analyses the ways that these 
developments are playing out in education in Southeast Asia, where they add value and where they add complications. 
Reflecting global trends, learners, teachers and institutions in Southeast Asia, a region of some 400 million internet users, 
have embraced digital technology at a sprint. Learning management platforms have multiplied. Micro-credentials are fast 
changing higher education. 

Yet this report points out how little is known about whether and how technology impacts learning, even though mobile 
and online technology is widely used for learning purposes. Moreover, the report highlights how technology often leaves 
marginalized learners behind with a lack of skills to fully benefit from it. In short, the blanket assumption that technology 
improves teaching and learning still needs to be proven. 

This report calls for education stakeholders to pause and reflect before investing in technology solutions. The digital 
transformation can benefit education but must be appropriate for the context. It must be equitable and with the right 
governance and regulations in place. Teachers need to be given the support and training they need to make the most of 
the digital tools they can access. 

Decisions on technology do not need to move as fast as the development of technology itself. The time must be taken 
to ensure that technology enables a human-centred vision of learning, focusing on the needs, experiences and potential 
of each individual learner. Then, and only then, can it be ensured that technology is being used to help us achieve our 
education goals.  

Stefania Giannini 
Assistant Director-General for Education, UNESCO
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Foreword
It is with great enthusiasm that we present the 2023 GEM Southeast Asia report on Technology in Education, 
a collaborative effort between the Southeast Asian Ministers of Education Organization (SEAMEO) and the UNESCO 
Global Education Monitoring (GEM) Report team. This report delves into the transformative influence of technology on 
education in Southeast Asia, offering a comprehensive overview of both gains and challenges in the region.

In the evolving landscape of education, impacted by the COVID-19 pandemic, technology has emerged as a catalyst for 
change and as a key tool for learning continuity. This report aims to provide a detailed account of the current state of 
affairs on technology in education, emphasizing the strides made and the obstacles encountered in integrating technology 
into education systems across Southeast Asia.

The report highlights the significant gains made in leveraging technology to enhance learning outcomes. From urban 
centres to remote communities, technology has facilitated broader access to educational resources, fostering inclusivity 
and dynamism in the learning process. Mobile technologies, online platforms and interactive learning tools have played 
vital roles in reshaping the educational landscape. Beyond providing an overview of the current state of technology in 
education, the report also delves into the policies and practices that have shaped country approaches to educational 
technology. Through insightful case studies, we can see the impact of education technology policies and programmes and 
their on-the-ground implementation.

However, amidst these gains, we recognize that challenges still persist. The report highlights the variances among 
and within countries in the region in terms of access, equity, governance, and other enabling factors to technology in 
education. The report underscores the imperative to address these gaps, both implementation and policy challenges. 

Most importantly, this report offers forward-looking recommendations for policymakers and stakeholders. These 
recommendations, grounded in the practical realities of the region and the world, advocate for curriculum reforms, 
evidence-informed education technology interventions, inclusion and equity, scalability, and sustainability, with our 
learners and teachers at the heart of these policy recommendations.

We hope that this report serves as a resource for policymakers, educators and stakeholders invested in the future of 
education in Southeast Asia. It is our collective hope that the insights and recommendations well-articulated in this report 
will contribute to the realization of a learner-centred, digitally inclusive and equitable education in the region.

Datuk Dr Habibah Abdul Rahim 
Director 

SEAMEO Secretariat
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Foreword
Throughout the year 2023, the global education technology landscape has been evolving rapidly, and nowhere more  
so than in Southeast Asia. In this fast-moving context, the 2023 Southeast Asia Report on technology in education 
provides a timely contribution to the sector, and a valuable resource for all decision makers seeking to make effective  
use of technology to help address the learning crisis. 

As you read the report, you will find it to be rigorous, robust and full of practical examples. The report makes two  
critical contributions in relation to technology in education in the region. First, it provides context-specific insight  
into the opportunities and challenges that different countries are facing, documenting the lessons learned. Second, 
it provides a clear route forward – with the ‘four-point compass’ – for how countries in Southeast Asia can navigate  
to an evidence-driven and high-impact future in the use of technology in education.

There is huge diversity across education systems in the region, and a wide range of ways in which technology is being 
used. As the report notes, significant progress has been made in recent years with increased access to technology and the 
development of associated infrastructure. While this provides a strong foundation, it does not, on its own, inevitably lead 
to meaningful progress in education. Indeed, at present, there are relatively few examples of how education technology 
has been used to improve learning outcomes at scale within the region.

In light of this, it is clear that Southeast Asia is at a pivotal moment. In the years ahead, significant financial investments 
will continue to be made in education technology: the priority now is to ensure that the investments made are high-impact 
ones, based on the best evidence available. One example of how we are already seeing the region’s commitment to 
evidence-driven decision making and the pursuit of equitable learning outcomes is through its development of the 
Southeast Asia Primary Learning Metrics (SEA-PLM), a regional assessment and capacity-building programme designed 
by and for Southeast Asian countries.

The report’s ‘four-point compass’ is a simple and powerful tool to help achieve this and is worthy of our close attention. 
It highlights the importance of education technology which is: 1) appropriate for national and local contexts, 2) focused on 
equity and ensuring learners are not left behind, 3) scalable and cost-effective, and 4) focused on sustainable education 
futures. Everyone involved in education technology can start to apply this tool in their work: governments, developers, 
implementers, researchers, funders, and teachers and school leaders can all benefit from applying this lens. 

I encourage everyone to engage deeply with this report, reflect on its findings and consider how you can put its 
recommendations into practice in your own work. Each one of us has a crucial role to play. There is huge potential for 
countries in Southeast Asia to be at the forefront of evidence-driven use of education technology, and to serve as 
examples of good practice for the benefit of the global education community. 

The SEAMEO and GEM Report teams should be wholeheartedly commended for the publication of such a high-quality 
report. It has been a privilege for EdTech Hub to collaborate in its development, and we look forward to ongoing productive 
partnership with many of you in the years ahead.

Verna Lalbeharie 
Executive Director 

EdTech Hub 
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Reab Song, an indigenous teacher, prepares her lesson 
plan by listening to a radio teaching programme 
supported by UNICEF through GPE in Cambodia. 

Credit: © UNICEF/UN0371891/Soeum*
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CHAPTER
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 Introduction



KE Y MESSAGES
The adoption of digital technology is changing education and learning in Southeast Asia.

 � the set of basic skills that young people are expected to learn in school has expanded. Southeast Asia  
stands out for defining frameworks for digital skills in school.

 � technology has made a wide range of learning opportunities accessible. Enrolment in Coursera, a massive open 
online courses provider, registered the fastest growth globally in Indonesia, the Philippines, and Viet Nam. 

 � digital platforms have multiplied to complement traditional learning. Learning management systems have 
recorded the fastest business volume growth in Malaysia and Singapore.

The rapid surge in the use of internet has vast potential for teaching and learning.
 � Southeast Asia experienced a fast growth rate in the use of internet in the last 10 years,  

with 400 million estimated internet users. 

 � Southeast Asia also reports a high rate of internet access at home. An average of 57% of students  
in the region have access to the internet at home, but only 16% do in Cambodia.

 � Mobile remains the most accessible form of internet connection but often does not support education  
applications. Active mobile-broadband subscriptions averaged 101 per 100 people in 2022.

Can technology help address Southeast Asia’s education challenges?
 � In terms of equity and inclusion, digital technology lowers education access costs for some disadvantaged groups, 

but the richest students in Southeast Asia are almost eight times more likely to be connected at home than the 
poorest students. 

 � In terms of quality, digital technology encourages engagement but brings risks for privacy and well-being:  
70% of adolescents in Cambodia, Indonesia, Malaysia and thailand reported upsetting experiences associated  
with online activities.

 � In terms of efficiency, digital technology reduces the time teachers and students spend on menial tasks, time 
that can be used for other, educationally more meaningful activities.

What aspects of digital technology do countries in Southeast Asia focus on?
 � digital technology in education is seen as leverage for skills-based development. Brunei darussalam’s digital 

Economy Masterplan 2025 has identified ICt in education as one of the clusters to become a ‘smart’ nation. 

 � the adoption of technology in teaching and learning in schools is growing. Malaysia aims to integrate ICt across 
all 10,000 schools to provide individualized learning experiences.

 � digital transformation and rapid change adoption is one of four strategic themes in SEAMEo’s Strategic Plan 
2021–2030. the 2022 declaration on the digital transformation of Educational Systems in ASEAN lists 35 
elements that ‘should be considered in any national strategic plan or framework for digital transformation 
of education'.

1
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Southeast Asia has experienced rapid growth in the 
use of digital technology, which has already shaped 

several economic sectors, such as delivery services and 
telecommunications (World Bank, 2019). In education, 
information and communication technology (ICt) has been 
applied for decades, ever since radio programmes were 
introduced for distance learning in the 1950s in Indonesia 
and the Philippines. In the past few years, Southeast Asian 
education systems have concentrated on digital learning 
(SEAMEo INNotECH, 2023).

Learners, educators and institutions have adopted digital 
technology tools, which are no longer only accessible 
by the wealthiest. It is estimated that there are some 
400 million internet users in Southeast Asia and that in 
2020 alone, 40 million people went online for the first 
time (oECd, 2023a). Enrolment in MooCs of Coursera, 
a well-known provider, increased the fastest in Indonesia, 
the Philippines and Viet Nam (Coursera, 2021). More than 
four in five 12- to 17-year-olds in Indonesia, Malaysia 
and Viet Nam engage in online activities at least once 
a day (ECPAt et al., 2022a, 2022b, 2022c). An average 
of at least 50% of school-age children and youth in the 
region have access to the internet at home (oECd, 2018; 
SEA-PLM, 2019; UNICEF, 2021). According to data from the 
2018 Programme for International Student Assessment 
(PISA), more than 50% of 15-year-old students in five out 
of seven participating Southeast Asian countries were in 
schools whose principals reported that an effective online 
learning support platform was available (oECd, 2020b); 
this is believed to have increased during the CoVId-19 
pandemic. More than 80% of secondary schools are 
equipped with computers for pedagogical purposes 
in seven countries of the region (UIS, 2023).

An education technology industry has emerged in 
Southeast Asia, in particular in personalized tutoring 
and testing, learning management systems, language 
learning, and skills development. It is estimated that two 
thirds of sales are for services directly purchased by final 
users, such as learners, teachers and schools (HolonIQ, 
2022). With more than 40 million users, Indonesia-based 
Ruangguru is one of the most innovative global start-ups 
in education technology (Fast company, 2021). during 
CoVId-19, Ruangguru expanded its services to thailand 
and Viet Nam, becoming the largest education technology 
company in Southeast Asia (UNESCo, 2023a). Purchases of 
learning management systems have grown the fastest in 
Malaysia and Singapore (Fortune Business Insights, 2022). 
the region is projected to be one of the fastest-growing 
data centre markets, while business for artificial 
intelligence (AI) is expected to increase by about 8% per 
year in the coming years (Box 1.1) (oECd, 2023a). 

despite these observations, it can be argued that 
technology has arguably not yet truly transformed 
education. Change resulting from the use of digital 
technology is incremental, uneven and bigger in some 
contexts than others. the application of digital technology 
varies between and within countries. It varies by 
community, socioeconomic level, teacher willingness 
and preparedness, education level, and country income. 
Evidence is mixed on its impact and depends on the type  
of technology and the kinds of learning (Hamilton and 
Hattie, 2021; Selwyn, 2022). Evidence is not tailored to  
the Southeast Asian context (Asian development Bank, 
2020). Implementing digital technology applications comes 
with considerable short- and long-term costs, which are 
often underestimated. 
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At the same time, without digital technology education 
risks irrelevance. the right to education is increasingly 
synonymous with the right to meaningful connectivity. 
An expanded definition of the right to education could 
include effective support by technology for all learners to 
fulfil their potential, regardless of context or circumstance. 
Moreover, as digital technology is shaping labour markets, 
demand for qualified professionals with technology skills 
is increasing (tobing, 2022). 

this regional report covers 11 countries:  
Brunei darussalam, Cambodia, Indonesia, the Lao People's 
democratic Republic, Malaysia, Myanmar, the Philippines, 
Singapore, thailand, timor-Leste and Viet Nam. this 
chapter examines the region’s distinct experiences of 
ICt in education, introduces discourses on ICt and 
education, and considers future priorities for the use 
of technology put forward by Southeast Asian countries 
and regional organizations. 

DIGITAL INFRASTRUCTURE HAS 
EXPANDED IN SOUTHEAST ASIA 
BUT THE PACE VARIES BY COUNTRY
Southeast Asia is a highly diverse region in terms 
of economic development but also in terms of its 
demography. Yet its countries share a recent history of 
economic growth and rapid digital technology penetration 
(octava Foundation, 2021; SEAMEo INNotECH, 2023). 
there were 132 mobile phone subscriptions, including 
active pre-paid accounts, per 100 people across 
10 Southeast Asian countries in 2022, ranging from  
107 in Myanmar to 176 in thailand (ItU, 2022f). In 2022, 
at least four in five individuals in Malaysia, Singapore and 
thailand owned a mobile or smart phone for personal use 
(ItU, 2022e). 

BOX 1.1:

Few Southeast Asian countries use artificial intelligence to transform education

Southeast Asian countries are looking at the potential of artificial intelligence (AI) to drive innovation and stimulate development in 
teaching and learning. Algorithms could help automate grading, provide learning support and generate learning materials. other AI 
applications could help with writing assignments, enhance learning experiences and personalize as well as diversify learning (Cao, 2023; 
Cepeda, 2023).

Many countries in the region have developed national strategies to advance AI with a focus on capacity development. thailand’s National 
AI Strategy and Action Plan 2022–2027 promotes an effective ecosystem for the development and application of AI, which includes 
the promotion of AI education through dedicated scholarships (oECd, 2023b; thailand Ministry of digital Economy and Society, 2022). 
Indonesia’s National AI Strategy to 2045 focuses on the identification and promotion of relevant competencies and talents (Indonesia 
Ministry of Research and technology, 2020). Fostering AI talent is also one of the six strategic objectives of Malaysia’s National Artificial 
Intelligence Roadmap 2021–2025, which aims to promote the comprehensive and inclusive understanding and knowledge of AI principles 
in schools and to provide opportunities for skilling and reskilling (Malaysia Ministry of Science technology and Innovation, 2021).

While AI is mostly seen as an outcome, in a few cases it is also seen as a tool to be integrated into teaching and learning. In Singapore, 
the National AI Strategy and the Edtech Plan 2020–30 highlight AI for personalizing teaching and learning through national learning 
platforms (Singapore Ministry of Education, 2022; Singapore Smart Nation and digital Government office, 2019). All school leaders, 
teachers and students have access to them to help track student progress (Singapore Ministry of Education, 2022). Viet Nam’s National 
Strategy on Research and development and Application of Artificial Intelligence aims to apply AI to personalize learning, identify and 
assess learning outcomes, improve learning efficiency through virtual tutoring and career guidance, and support the teaching profession 
(Viet Nam Government, 2021a).

there is common recognition of the need to regulate the use of AI, including in education. Malaysia is considering the possibility of 
regulating AI and first educating individuals on its use (digwatch, 2023). the Philippines has warned about uncertainties linked to 
integrating AI in education (Marcelo, 2023). Regulation of artificial intelligence is still at an early stage in Southeast Asia. there are calls 
to put it into context and to hold an inclusive debate (Sahoo, 2023). timor-Leste is one of 50 countries that will implement the UNESCo 
AI readiness assessment methodology, a diagnostic tool for the development and deployment of artificial intelligence in line with the 
UNESCo Recommendation on the Ethics of Artificial Intelligence (UNESCo, 2023b). the Association of Southeast Asian Nations (ASEAN) is 
working on developing regional guidance on artificial intelligence governance and ethics by 2024 (trajano, 2023). 
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of all the world’s regions, Southeast Asia has registered 
large increases in mobile connectivity (GSMA, 2022). 
Mobile broadband is the main, and in some cases the 
only, form of internet connection in the region. there 
were 101 active mobile broadband subscriptions per 
100 people in 2022 (ItU, 2022a) but only 13 fixed 
broadband subscriptions (Figure 1.1), ranging from 
0.01 in timor-Leste to 22 in Viet Nam (ItU, 2022b). 

Although connectivity costs are falling (GSMA, 
2022), the cheapest plan providing at least 2 gigabytes 
(GB) of high-speed data using mobile broadband in 
timor-Leste was estimated to cost 4.5% of the average 
monthly income in 2021, almost four times the regional 
average and significantly above the 2% affordability target. 
In Cambodia and the Lao People’s democratic Republic, 
the costs are around 2.5% of the average monthly income. 
Expenses for a 5 GB fixed broadband basket are even 
higher (ItU, 2022c).

Regardless of the type of network, Southeast Asia  
also reports one of the fastest global growth rates in 
internet use in the past 10 years. While internet use 
in Southeast Asia equalled the global average at 16% 
in 2004, it reached 70% in 2021, outpacing the global 
average at 66% (Figure 1.2). From 2004 to 2020, internet 
use increased from 11% to 78% in thailand, one of the 
largest increases in the world, and from 8% to 70%  
in Viet Nam. However, only 40% of individuals in 
timor-Leste and 44% in Myanmar used the internet  
in 2021 (ItU, 2022d). 

Internet access at home is high in Southeast Asia, 
which increases the potential for learning opportunities. 
According to the 2019 Southeast Asia Primary Learning 
Metrics (SEA-PLM) and 2018 PISA data, 48% of students 
reported having a desktop computer, portable laptop or 
netbook at home to study, although the share is less than 
10% of students in Cambodia and Myanmar. Likewise, 
a regional average of 57% of students could access the 

FI GURE 1.1: 
Mobile connectivity has grown rapidly in Southeast Asia
Active mobile and fixed broadband subscriptions per 100 
inhabitants, Southeast Asia, 2010–22

Note: Fixed broadband subscriptions refer to fixed subscriptions 
to high-speed access to the public internet at downstream speeds 
equal to or greater than 256 kilobits per second (kbit/s) and include 
cable modems, digital subscriber lines, fibre-to-the-home/building, 
other fixed (wired)-broadband subscriptions, satellite broadband 
and terrestrial fixed wireless broadband. Active mobile broadband 
subscriptions refer to the sum of active handset-based and computer-
based mobile broadband subscriptions to the public internet.
Source: ItU database.
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F IG U R E 1.2: 
The use of the internet has surged in Southeast Asia
Individuals using the internet in the last three months via 
a fixed or mobile network, Southeast Asia and world, 
2004–21

Source: ItU dataset.
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internet from home, ranging from 16% in Cambodia 
to 98% in Singapore. More than four in five students 
cannot connect online from home in Cambodia and the 
Lao People’s democratic Republic, about three in four in 
Myanmar cannot do so, and almost one in two cannot in 
Indonesia and the Philippines (Figure 1.3) (oECd, 2018; 
SEA-PLM, 2019).

disadvantaged groups have fewer resources at home, 
own fewer devices and are less connected to the internet 
(Figure 1.4). According to the 2019 SEA-PLM, primary 
students attending urban schools in the Lao People's 
democratic Republic and Myanmar are at least twice 
as likely to study using a computer as children in rural 
schools. Students from the richest households are almost 
eight times more likely to be connected to the internet 
than their peers from the poorest quintile. Viet Nam 
reported the widest divide: 94.5% of the richest children 
benefit from internet at home compared with 17.5% of 
the poorest. People from the bottom quintile in East 
Asia and the Pacific need to spend more than 50% of 
their average monthly income to purchase an entry-level 
internet-enabled handset (GSMA, 2021).

Connection quality might not always be good. 
Internet bandwidth (how much information is received 

per second) and speed (how fast that information 
is received) are two key measures of connection 
quality. Applications necessary for education, such as 
videoconferencing and streaming, require high bandwidth. 
Bandwidth usage per internet user in Southeast Asia is 
estimated to have dramatically increased from a median 
of 0.44 to 147 kilobits per second between 2003 and 2021. 
download speed varies from 0.026 megabits per second 
(Mpbs) in the Lao People’s democratic Republic to 
7 Mpbs in Singapore (ItU, 2021).

Access to digital technology in schools is expected to 
be more equitable (oECd, 2020a) to compensate for 
disadvantages experienced at home (SEAMEo INNotECH, 
2023). According to the UNESCo Institute for Statistics, 
62% of primary and 78% of secondary schools in the region 
have computers for pedagogical purposes. the share  
of schools connected to the internet was 64% in primary 
and 75% in secondary education in 2018–22, ranging  
from 6% in Myanmar to 100% of secondary schools in 
Brunei darussalam and Singapore (UIS, 2023).  
Inequality persists between schools. In the Lao People’s 
democratic Republic, urban schools are twice as likely 
to have a computer than rural schools. Schools in the 
Philippines registered the widest absolute gap in internet 
access by location (Figure 1.5). 

FI GURE 1.3: 
Three in five students in Southeast Asian have some form of internet at home
Share of households with an internet connection and a desktop computer, portable laptop or netbook at home, selected Southeast 
Asian countries, 2018–19

Source: data from the 2018 PISA and the 2019 SEA-PLM surveys. 
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CAN TECHNOLOGY HELP 
ADDRESS SOUTHEAST ASIA’S 
EDUCATION CHALLENGES?

Given rapid digitalization trends, there is a temptation 
to present education technology as a solution without 
considering what is the problem to be solved. the first 
question should therefore always be: What are the most 
important challenges in education? decision makers are 
likely to resort to multiple solutions from their policy 
toolbox, of which technology is only one, to address 
these challenges. Consider the following three education 
system challenges:

 � Equity and inclusion: Is fulfilment of the right to 
choose the education one wants and to realize one’s 
full potential through education compatible with the 
goal of equality? If not, how can education become the 
great equalizer?

 � Quality: do education's content and delivery support 
societies in achieving sustainable development 
objectives? If not, how can education help learners 
to not only acquire knowledge but also be agents 
of change?

 � Efficiency: does the current institutional arrangement 
of teaching learners in classrooms support the 
achievement of equity and quality? If not, how 
can education balance the need to individualize 
instruction and socialize learners?

on the question of equity and inclusion, ICt – and digital 
technology in particular – may help lower the education 
access cost for some disadvantaged groups: those who 
live in remote areas, face learning difficulties, lack time 
or have missed out on past education opportunities. 
But while access to digital technology has expanded 
rapidly, inequality in access to technology raises 
concerns about ICt’s actual contribution to equity 
and inclusion in education. 

FI GURE 1.4: 
Internet connectivity at home is highly unequal by wealth and location
Households with an internet connection at home, selected Southeast Asian countries, 2019

a. By location                                                                                            b. By wealth

Source: data from the 2019 SEA-PLM survey. 
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In the context of digitalization and increased promotion 
of hybrid learning, not having access to devices and the 
internet at home prevents students from having equal 
educational opportunities, with negative implications 
for their well-being and learning outcomes (Gottschalk 
and Weise, 2023). Households that are better off can 
buy technology earlier, giving children and youth more 
advantages and compounding disparity. 

Education quality is a multifaceted concept, and it is 
difficult to demonstrate whether education technology 
can help enhance it. there are high expectations that 
the integration of digital technology can improve learning 
outcomes (SEAMEo INNotECH, 2023). digital technology 
creates engaging learning environments, enlivens student 
experiences, simulates situations, facilitates collaboration 
and expands connections. Yet digital technology tends 
to support an individualized approach to education, 
reducing learners’ opportunities to socialize and learn 

by observing each other in real-life settings. Moreover, 
the effective integration of ICt and the impact of 
technology use on students’ learning outcomes is not 
systematically measured (SEAMEo INNotECH, 2023), 
which means decision making is not based on evidence 
(Rodrigo, 2018).

New technology may bring solutions but also brings 
its own problems. Increased screen time has been 
associated with adverse impacts on physical and mental 
health. Insufficient regulation has led to unauthorized 
use of personal data for commercial purposes. About 
70% of adolescents in Cambodia, Indonesia, Malaysia 
and thailand reported having been upset by their online 
experiences over the past year. Negative experiences 
were associated with violent and inappropriate content 
(UNICEF East Asia and the Pacific Regional office and 
the Centre for Justice and Crime Prevention, 2020).             

FI GURE 1.5: 
Less than half of rural schools have internet for learning activities 
Primary schools with selected ICT facilities, selected Southeast Asian countries, by location, 2019
a. With a computer                                                                                                 b. With internet

Source: data from the 2019 SEA-PLM survey. 
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digital technology has also helped spread misinformation 
and hate speech, including through education. 

Improvements in efficiency may be the most promising 
way for digital technology to make a difference in 
education. technology is touted as being able to reduce 
the time students and teachers spend on menial tasks, 
time that can be used in other, educationally more 
meaningful activities. However, the way that education 
technology is used is more complex than just a substitution 
of resources and there are conflicting views on what is 
considered educationally meaningful.  

When considering education system challenges and 
how technology might address them, one needs to be 
mindful of technology’s complexity. It is not any one 
thing. technology may be one-to-many, one-to-one or 
peer-to-peer. It may require students to learn alone or 
with others, online or offline, independently or networked. 
It delivers content, creates learner communities and 
connects teachers with students. It provides access to 
information. It may be used for formal or informal learning 
and can assess what has been learned. It is used as a tool 
for productivity, creativity, communication, collaboration, 
design and data management. It may be professionally 
produced or have user-generated content. It may be 
specific to schools and place-based or transcend time 
and place. As in any complex system, each technology 
tool involves distinct infrastructure, design, content 
and pedagogy, and each may promote different types 
of learning.

WHAT ASPECTS OF DIGITAL TECHNOLOGY 
DO COUNTRIES IN SOUTHEAST ASIA 
FOCUS ON?
In Southeast Asia, the extent to which governments invest 
in education technology varies by resource availability, 
digital infrastructure readiness and development agendas 
(Machmud et al., 2021). discussions on technology 
are mostly skewed towards economic priorities (Noor 
and Manantan, 2022). Southeast Asian countries have 
supported the adoption of digital technology in education 
as leverage for socioeconomic and technological 
development (octava Foundation, 2021). Education 
is seen as one of the sectors that can contribute to 
making countries ‘innovative’ and ‘smart’, two terms 
used recurrently. Singapore’s Smart Nation aims at 
‘transforming Singapore through technology’ (Singapore 
Smart Nation and digital Government office, 2023). 
Brunei darussalam’s digital Economy Masterplan 2025 
has identified ICt in education as one of the clusters 
to become a ‘smart’ nation (Brunei darussalam Ministry 
of transport and Infocommunications, 2020).

In national and regional education strategy and policy 
documents (Box 1.2), there is a strong focus on technology 
for skills development. technological innovation is mostly 
associated with knowledge in science, technology, 
engineering and mathematics (StEM). Foundational StEM 
knowledge as well as digital literacy are seen as key to 
preparing students for understanding and advancing 
technology (Lestari and Santoso, 2019). According to the 
PEER country profiles, 9 of 11 Southeast Asian countries 
promote StEM and digital literacy in their policies, plans 
and strategies. 

Cambodia focuses on the promotion of digital skills 
and StEM education to ‘meet 21st century skills’ in its 
Education Strategic Plan 2019–23 (Cambodia Ministry 
of Education, 2019). It aims to enrol one third of higher 
education students in StEM programmes by 2023. 
Likewise, the Education and Sports Sector development 
Plan 2021–25 of the Lao People’s democratic Republic 
sets a target of 20,000 StEM graduates by 2025 
(Lao PdR Ministry of Education and Sports, 2020). Viet 
Nam's Youth development Strategy 2021–30 aims to 
build a generation that masters science and technology 
and has developed ‘digital transformation’ skills (Viet Nam 
Government, 2021b). In line with the National Strategy 
for development of the digital Economy and Society to 
2025, 70% of working-age people are expected to have 
been trained in basic digital skills (Viet Nam Government, 
2022). Indonesia’s Strategic Plan for Acceleration of 
National digital transformation intends to increase 
quality ICt education in primary and secondary education 
through targeted initiatives for disadvantaged students 
and for teachers to ensure that at least 50% of the 
workforce has intermediate or advanced digital skills by 
2024 (Indonesia Ministry of Ministry of Communications 
and Informatics, 2020).

Countries have so far focused on the development of 
digital infrastructure to enable universal access. Almost 
all countries have policies targeted at improving school 
and learner connectivity. Universal service funds 
have been established to address gaps. In strategy 
documents, most Southeast Asian countries aim to 
build or improve digital infrastructure for pedagogical 
purposes. Malaysia aims to address the urban and rural 
divide in higher education in the 2013–25 Education 
Blueprint Plan (Malaysia Ministry of Education, 2015). 

Some plans consider ICt as conducive to equity and 
inclusive education. the 2022–2030 Basic Education 
development Plan in the Philippines aims to equip 
platforms with accessibility features to promote inclusive 
education (Philippines Ministry of Education, 2022). Some 
Southeast Asian countries integrate ICt, and mostly digital 
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technology, in teaching and learning to enhance quality 
education. Malaysia aims to integrate ICt across all its 
10,000 schools to provide individualized and meaningful 
learning experiences (Malaysia Ministry of Education, 
2015). Singapore's Education technology Plan highlights 

that education technology has the potential to make 
education more self-directed, personalized, connected 
and human-centred (Singapore Ministry of Education, 
2020). In its National Education Strategic Plan by 2030, 

BOX 1.2:

SEAMEO and ASEAN embrace the digital transformation of national education systems

digitalization and artificial intelligence are 2 of the 12 global trends that have shaped the education pillar of SEAMEo’s Strategic Plan 
2021–2030, while references to divides in digital literacy feature strongly in a third global trend, ageing. Further, technology-related 
issues, such as augmented reality, coding, data analytics, computational thinking and StEM education, are among the global trends 
shaping the science pillar of the plan. Its development was heavily influenced by the impact of CoVId-19 on education systems, which 
‘pushed the education sector to digitise, automate, and become more flexible’. As a result, the plan places the preparation of learners for 
technological advancements and disruptions and the development of diverse, context-specific and flexible education platforms high on its 
agenda. Accordingly, digital transformation and rapid change adoption is one of the plan’s four strategic themes. 

on the one hand, the plan warns that ‘education is already falling behind the digitalisation curve’ and that ‘education systems continue 
to fail to equip the youth with the skills they need to keep up with a changing job market’. on the other, it cautions against the potential 
misuses of technology in education, such as cyberbullying, excessive time spent online, privacy invasion and cybersecurity breaches. 
overall, none of the seven education priority areas explicitly features digital technology, with two slight exceptions. Under the fifth area 
on teacher development, one of the two indicators refers to continuous professional development in areas including digital skills. Under 
the seventh area on the integration of 21st-century skills in national curricula, digital skills are also implicit. Although there is no explicit 
definition of 21st-century skills in the plan, the use of open educational resources and ICt can be inferred, even if current activities mainly 
focus on issues such as sustainable development, shared history, global citizenship, culture-based education and school networks. 

one of five strategic goals in SEAMEo’s plan is to work with ASEAN to ensure successful alignment of their respective strategies and 
programmes. ASEAN’s Member States are in the process of developing the ASEAN Community’s Post-2025 Vision and, eventually, 
an ASEAN Education 2050 Roadmap. two documents already describe how digital technology is seen as an essential component of 
education development in the region. 

First, the 2020 ASEAN declaration on Human Resource development for the Changing World of Work covers a wide range of activities, 
including some focusing on digital technology: (1.1.1) the role of employers in developing digital literacy; (1.2.1) investment in digital 
infrastructure development, online platforms, open educational resources and technology in basic education; (2.1.2) accessibility and 
inclusivity of online learning opportunities and open educational resources; (2.1.3) training to promote safe, responsible and appropriate 
use of ICt for teaching and learning; and (3.1.2) professional development for teachers on a range of ‘21st-century’ skills, including 
digital literacy.

Second, the 2022 declaration on the digital transformation of Educational Systems in ASEAN was an offshoot of both an Education 
Ministers’ Joint Statement on the digital transformation of education and a Leaders’ Statement on digital transformation in 2021. It lists 
35 elements that ‘should be considered in any national strategic plan or framework for digital transformation of education’. these can 
be grouped to match the chapter structure of this report, with the exception of the chapter on higher education: universal participation 
in digital learning, including through offline solutions (Chapter 2); open-access, free-to-use digital learning resources with clear entry 
points and shared repositories, respecting intellectual property (Chapter 3); implementation of pedagogical practices needed for online 
teaching (Chapter 4); development of a full range of digital skills for life, work and sustainable development (Chapter 6); digital technology 
for formative assessments and management information systems, ensuring interoperability (Chapter 7); monitoring and evaluation 
to improve the environment that supports the development and financing of policies, including through partnerships for affordable 
connectivity (Chapter 8); the participation and engagement of all actors in digital transformation and measures to address safety and 
privacy, notably of children, but also environmental consequences (Chapter 9); and teacher training on pedagogical practices for online 
teaching (Chapter 10).
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timor-Leste plans to use ICt to improve assessment 
management (timor-Leste Ministry of Education, 2011). 

GUIDE TO THE REPORT
Based on the approach of the 2023 Global Education 
Monitoring Report, this regional edition recognizes that 
Southeast Asia is characterized by a variety of contexts 
and levels of resources. Each country will integrate 
technology in education in their own specific context. 
this report first investigates the equity, inclusion, quality 
and efficiency challenges facing education systems and 
examines the processes through which technology can 
contribute to improved education outcomes. It then 
examines the essential conditions that need to be met 
for technology’s potential to be realized, with a focus 
on the equitable distribution of ICt infrastructure, 
evidence-driven decision making, regulatory frameworks 
and human resources.

Following Chapter 1’s introduction, Chapter 2 focuses 
on how technology can promote equitable and inclusive 
access to education for disadvantaged groups: populations 
living in remote areas, people with a disability and 
communities affected by emergencies. Radio, television, 
mobile phones and online learning are potential tools. 
the CoVId-19 pandemic was a natural experiment, which 
tested the capacity of distance education, especially to 
serve disadvantaged populations for whom technology is 
meant to provide a solution. 

Chapter 3 looks at equitable and inclusive access to 
content and resources – and the question of how 
knowledge can reach more learners in appealing and 
cheaper formats. the open education movement 
has emerged in response to the cost of content and 
the commercialization of previously free content and 
platforms. Resources can be remixed, redistributed, 
repurposed, translated and localized. despite the 
advantages of open resources, there are obstacles 
to their large-scale adoption.

Chapter 4 examines how technology can improve quality 
in teaching and learning basic skills, offering two broad 
types of opportunities. First, it can improve instruction by 
addressing quality gaps, increasing the available time and 
opportunities to practise and by personalizing instruction. 
Second, it can engage learners by varying how content 
is represented, stimulating interaction and prompting 
collaboration. However, technology can also be a  
challenge in classrooms. 

Chapter 5 examines how education technology has 
been introduced in universities and other higher education 

institutions to improve access, equity, inclusion and quality. 
It also describes the challenges that these institutions 
are facing in using education technology. It then focuses 
on skills development and the potential of massive open 
online courses. 

Chapter 6 focuses on how technology can improve quality 
in delivering digital skills, which form part of a new set of 
basic skills, at least in richer countries: information and 
data literacy, communication and collaboration, digital 
content creation, safety, and problem solving. It is a 
major challenge for education systems to manage new 
and continuously evolving objectives related to technology, 
especially when many learners acquire these skills outside 
school settings.

Chapter 7 reviews technology’s contribution to making 
education management more efficient and effective. 
Education systems continually require more data, 
which technology can help handle. Education management 
information systems struggle with their capacity to 
integrate and analyse data, preventing their use for 
better education management. Computer-based 
assessments and computer-adaptive testing also provide 
new opportunities, which are still not fully explored.

Having examined the potential of education technology 
to address major education challenges, Chapters 8 to 
10 then ask what conditions will ensure that this 
potential will be fulfilled.

Chapter 8 asks how education systems ensure that all 
learners have access to technology resources. It reviews 
access to electricity, hardware, software and the internet. 
It then explores the type of evidence that governments use 
to take decisions on investment in technology solutions. 

Chapter 9 addresses how education systems can protect 
learners from the adverse consequences of technology 
use. Learners encounter risks related to content, contact 
and conduct, which spill over to education. Legislation 
and policies are being developed to promote standards, 
regulation and legal protection for privacy, security 
and safety, which is challenging in a context where 
the governance of education technology is fragmented.

Chapter 10 deals with the question of how education 
systems can support all teachers to teach, use and 
deal with technology effectively. teachers face increasing 
demands to engage with technology in education and 
develop related competencies. Barriers to teachers’ 
technology use relate to their access to technology, 
their beliefs about pedagogy and technology, and the 
support they receive from schools and education 
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systems. At the same time, technology can be used 
to improve teacher training and the opportunities 
teachers have to interact with peers. 

A NOTE ON METHODOLOGY
the development of this report’s content has 
significantly benefited from the expertise of SEAMEo 
and the Edtech Hub. the report has been informed 
by extensive data collection and expert analysis from 
collaboration with several institutional and individual 
researchers in the region that have contributed 
multiple perspectives on the theme. 

Background research consisted of country case 
studies that analysed different aspects of education 
technology and its conditions from primary to higher 
education. Country case studies provided a comprehensive 
and up-to-date overview of education technology issues 
through research reviews, analysis of policy and legislative 
documents, descriptive analysis using secondary data sets 
or reports, and administrators’ and teachers’ perspectives 
through interviews or surveys. 

RECOMMENDATIONS
the 2023 Southeast Asia regional report provides a four-point compass to ensure that technology is used on our terms 
in education.

Is this use of education technology appropriate for the national and local contexts? Education technology 
should strengthen education systems and align with learning objectives.

 � Reform curricula and education programmes to target skill development best suited to digital tools that  
 have been proven to improve learning and are underpinned by a clear theory of how children and youth   
 learn, without assuming either that pedagogy can remain the same or that digital technology is suitable  
 for all types of learning.

 � design, monitor and evaluate education technology policies with the participation of teachers and 
  learners to draw on their experiences and learn from other contexts. Ensure that teachers and 
  facilitators are sufficiently trained to understand how to use digital technology for learning, not simply 
  how to use a specific piece of technology.

 � Ensure that solutions are designed to fit their context, and that resources are flexible, are accessible in 
  multiple languages, are culturally acceptable and age-appropriate, and have clear entry points for 
  learners in given education settings.
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Is this use of education technology leaving learners behind? Although technology use can enable access 
to the curriculum and to skills development opportunities for some students and accelerate some learning 
outcomes, digitalization of education poses a risk of benefiting already privileged learners and further 
marginalizing others, thus increasing learning inequality.

 � Focus on how digital technology can support the most marginalized so that all can benefit from its 
  potential, irrespective of background, identity or ability, and ensure that digital resources and devices 
  comply with global accessibility standards.

 � Set and act in line with national targets on meaningful school internet connectivity as part of the SdG 4 
  benchmarking process, and target investment accordingly to allow teachers and learners to benefit from 
  a safe and productive online experience at an affordable cost, in line with the right to free education.

 � Promote digital public goods in education, including free accessible EPUB formats, adaptable open 
  education resources, learning platforms and teacher support applications, all designed so as to leave  
 no one behind.

Is this use of education technology scalable? there is an overwhelming array of technological products 
and platforms in education and decisions are often made about them without sufficient evidence of their 
benefits or their costs.

 � Establish bodies to evaluate education technology, engaging with all actors that can carry out 
  independent and impartial research and setting clear evaluation standards and criteria. Aim to 
  achieve evidence-based policy decisions on education technology and to share that evidence with 
  other countries.

 � Undertake pilot projects in contexts that accurately reflect the total cost of ownership and 
  implementation, taking into account the potentially higher cost of technology for marginalized learners.

 � Ensure transparency on public spending and terms of agreements with private companies to 
  strengthen accountability; evaluate performance to learn from mistakes and from experiences 
  conducted in similar contexts, including on matters ranging from maintenance to subscription costs; 
  and promote interoperability standards to increase efficiency.

Does this use of technology support sustainable education futures? digital technology should not be seen 
as a short-term project. It should be leveraged to yield benefits on a sustainable basis and not be led by 
narrow economic concerns and vested interests.

 � Establish a curriculum and assessment framework of digital competences for children, youth and adults    
  that is broad, not attached to a specific technology, takes account of what is learned outside school, and 
  enables teachers and learners to benefit from technology’s potential in education, work and citizenship.

 � Adopt, implement and comply with legislation, standards and agreed good practices to protect learners’ 
  and teachers’ human rights, well-being and online safety, taking into account screen and connection 
  time, privacy, and data protection; to ensure that data generated in the course of digital learning and 
  beyond are analysed only as a public good; to prevent student and teacher surveillance; to guard against 
  commercial advertising in educational settings; and to regulate the ethical use of artificial intelligence 
  in education.

 � Consider the short- and long-term implications of digital technology deployment in education for 
  the physical environment, avoiding applications that are unsustainable in terms of their energy and 
  material requirements.
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syaiful studies at home with his mother nurhidayah  
in indonesia. syaiful cannot freely move his lower body 
or his right hand. 
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CHAPTER

2

Equity and inclusion: 
Access to education



KE Y MESSAGES
Technology supports open and distance learning in Southeast Asia.

 � Broadcast media has traditionally expanded access to hard-to-reach learners in southeast asia. Educational 
television programmes in thailand have compensated for teacher shortages in remote and underserved areas, 
reaching over a million students. 

 � Paper-based materials support distance learning when access to other tools is limited. More than four in five 
students in the alternative learning system in the Philippines, one of the largest second chance education 
programmes, use printed materials for learning. 

 � More than 90% of 16- to 24-year-olds in indonesia, Malaysia and thailand have a mobile phone, including those 
from disadvantaged backgrounds. yet, despite the widespread use of mobile and online technology for learning 
purposes, little is known about it. 

Inclusive technology supports access for students with disabilities.
 � Many southeast asian countries have developed guidelines and regulations on assistive technology to remove 

barriers to education for students with disabilities. 

 � assistive devices are not available for all those in need. implementation is mostly project-based and limited in 
scope. a lack of availability, affordability and teacher preparation remain the main barriers. 

 � accessibility features are rarely embedded in technology platforms and devices. in the Philippines, non-assistive 
technologies compensate for the lack of assistive devices in schools. 

Technology supports learning continuity and system resilience in emergencies.
 � Even before coVid-19, online learning had been used during the saRs and H1n1 outbreaks in singapore.

 � Radio and television have been used to support education disrupted by ethnic and political conflicts in Myanmar, 
while radio and self-instructional materials have provided learning during typhoons in the Philippines.

Technology supported learning during COVID-19, but millions were left out.
 � during school closures, southeast asian countries adopted multiple technologies to support learning. Radio was 

used by the lao People’s democratic Republic, Myanmar, the Philippines and timor-leste. television instruction 
was adopted by all countries except singapore. over 2,000 lessons were developed, broadcast and watched by 
more than 70% of students in Viet nam. 

 � despite these initiatives, the most disadvantaged learners were left out. More than half of the countries in 
southeast asia did not adopt any distance learning measures for students with disabilities. in the lao People’s 
democratic Republic, 87.5% of rural children were unable to access distance learning.

 � analysis of countries’ coVid-19 response plans shows that cambodia, Myanmar, singapore and timor-leste 
developed resilience strategies. Myanmar’s coVid-19 response plan aims to increase investment in distance 
learning and develop system resilience to future crises. 

2
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Southeast asia has been using technology to enable 
distance learning for those living in remote areas and 

to facilitate access to education for those with disabilities. 
this chapter explores these technology-enabled solutions. 
it seeks to understand whether and how technology has 
helped increase enrolment and participation rates for 
marginalized learners. it then discusses how technology 
has been harnessed to support the education of learners 
with disabilities. Finally, it examines education disrupted 
by emergencies and how technology has ensured learning 
continuity and education system resilience during natural 
disasters, conflicts and pandemics.

TECHNOLOGY SUPPORTS OPEN  
AND DISTANCE LEARNING IN  
SOUTHEAST ASIA
open and distance learning allows instructors and 
learners to interact from different locations and beyond a 
traditional classroom setting, drawing on a wide range of 
technologies to help learners who face barriers to attend 
school and access instructional content due to remote 
locations, resource and time constraints, emergency 
situations, and functional difficulties. 

open and distance education has a long tradition in the 
region. study by correspondence dates back to the 1950s 
in indonesia. it was complemented by printed material 
and radio to educate students from remote areas and 
those joining student brigades during the indonesian 
national revolution (sEaMEo sEaMolEc, 2023). in the 
same period, radio was used to support English language 
learning in the Philippines through the school Broadcast 

Programme, and to educate farmers in the iloilo 
Province. the first on-air school, consisting of 30-minute 
radio lectures and discussions, institutionalized rural 
educational broadcasting in the 1970s. Printed materials 
complemented recorded radio lectures. it is estimated that 
at least 1.65 million farmers benefited from this form of 
education (librero, 2015). 

Every country has policies, plans, strategies and laws 
on distance education that identify technology to 
promote access to education for all learners and for 
those who are hard to reach (Table 2.1). cambodia 
recognizes the potential of open and distance learning 
to improve access to education for marginalized and 
underserved communities (sEaMEo sEaMolEc, 2023). 
the 2019 national Policy on lifelong learning identified 
the need to use information and communications 
technology (ict) to expand access to formal and 
non-formal learning (cambodia Ministry of Education, 
youth and sport, 2019). timor-leste’s national Education 
strategic Plan 2011–2030 identified both broadcast media 
and e-learning as technologies on which to base flexible 
and distance learning. an educational tV channel was 
used to reach out to illiterate groups through broadcasting 
literacy programmes (sEaMEo qitEP in science, 2023; 
timor-leste Ministry of Education, 2011).

technology supports open and distance learning in southeast asia ................... 18

inclusive technology supports accessibility for students with disabilities ......... 22

technology supports learning continuity and system resilience  
in emergencies ...................................................................................................................... 24
technology promoted distance learning during coVid-19,  
but millions were left out ................................................................................................... 25

conclusion .............................................................................................................................. 27
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TABLE 2.1:
Selected policy documents promoting access to education through technology 

Country Selected key documents Description

Brunei 
Darussalam

 - aiti [authority for info-communications 
technology industry] strategic Plan 2020–2025 to improve access to education through digital technologies. 

Cambodia 

 - national Policy on lifelong learning (2019)
 - Master Plan for ict in Education 2009–13 
(2010) 

 - Policy and strategies on information and 
communication technology in Education  
in cambodia (2004)

 - Education for all: national Plan 2003–15

to expand access to quality education for marginalized and 
underserved communities through ict, alternative education 
platforms and distance learning.

Indonesia  - Education Ministerial degree (2014) 
to address the shortage of teachers, inequality of education 
access and uneven distribution of educational resources 
across the archipelago through distance learning.

Lao PDR  - Education strategic Vision  
up to the year 2020 (2000)

to expand distance learning for disadvantaged or  
minority groups, and to improve access to higher  
education through technology.

Malaysia

 - Malaysia Education Blueprint  
Higher Education 2015–25

 - Malaysia Education Blueprint Plan 2013–25
 - Policy on ict in Education (2010) 

to maximize the use of ict for distance and self-paced 
learning to expand access to high-quality teaching  
regardless of location or student skill level, and to widen 
access to higher education by making it easily available to  
all segments of society.

Myanmar  - national Education strategic Plan 2016–21
 - national Education law (2014)

alternative Education Programme and distance learning to 
increase access to education for children facing difficulty 
accessing formal education, including those living in remote 
areas, conflict- and disaster-affected areas, on the move, or 
with disabilities and chronic health problems.

Philippines 

 - alternative learning system 2.0:  
information and communications  
technology strategic Plan 2022–2026 

 - Basic Education development Plan 2030
 - open distance learning act (2014)
 - Basic Education act of 2001 –  
alternative learning system

to provide education and training to those unable to attend 
traditional schools, such as working adults, out-of-school 
youth and those living in remote areas using a mix of modular 
instruction; online, digital or mobile learning; radio or 
television-based instruction; and blended learning. 

Singapore 
 - Edtech Plan (2020) 
 - Edtech Masterplan 2030
 - ict in Education Master Plans (1997–2019)

to provide students with seamless access and a technology-
enhanced learning environment to learn anytime, anywhere, 
and to make blended learning a regular feature of the 
schooling experience and develop digital platforms for 
e-learning in school education.

Thailand

 - national Economic and social  
development Plan 2023–27

 - national Education Plan 2017–36
 - national Economic and social  
development Plan 2012–16

 - second thailand ict Master Plan 2009–13
 - ict Master Plan 2002–06
 - it Policy Framework 2001–10

to increase equal access to quality education through distance 
learning via satellite and the internet, and to encourage 
alternative education to promote flexibility, variety and 
accessibility of education.

Timor-Leste

 - national statement of commitment  
to transform Education in the democratic 
Republic of timor-leste (2022)

 - national Education strategic Plan 2011–2030
 - Education system Framework law (2008) 

to organize distance education supported by multimedia and 
ict as a complementary or alternative education method 
for out-of-school children; to establish flexible and distance 
learning systems to increase student participation and 
completion; and to expand the use of television for distance 
learning to enable those who are illiterate to learn regardless 
of time and space.

continued on next page
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BROADCAST MEDIA HAS EXPANDED ACCESS TO 
HARD-TO-REACH LEARNERS 
traditional and interactive broadcast media, including 
radio, audio recordings and television, have made 
education available to hard-to-reach learners in 
southeast asia (sEaMEo sEaMolEc, 2023). Radio has 
been historically used to provide education to remote 
and out-of-school learners in the region. considered a 
cost-effective and sustainable technology, traditional  
radio and audio broadcasts are delivered in one 
direction (i.e. from the source to the learner) and require 
synchronous participation, engaging learners through 
questions and exercises. interactive radio and audio 
instruction combines audio recordings, via compact  
disc or MP3 players, printed materials, and the active 
participation of both teachers and students (Burns,  
2021; damani and Mitchell, 2020). 

interactive radio instruction is one of the media used 
in the Philippines to deliver education to students 
living in remote and underserved areas (Box 2.1). since 
2008, the department of Education in Malaybalay city 
has delivered a radio instruction programme based on 
real-time and on-demand broadcasts. Based on two-way 
interaction mediated by mobile text messages and social 
media, the programme has reached some 3,000 students 
facing obstacles in accessing education, including 
out-of-school youth and adults, inmates, children with 
disabilities, farmers, and indigenous and remote students. 
interactive radio has been a cost-effective and efficient 
solution despite the limited personalization of learning 
materials (Philippine normal university, 2023). 

TABLE 2.1 CONTINUED:
 

Country Selected key documents Description

Viet Nam

 - Plan to strengthen the application of 
information technology and digital 
transformation in education and training  
for the period 2022–2025 

 - national digital transformation Programme  
to 2025 (2021)

 - Education law (2005, 2019)
 - national Education for all action Plan 2003–15

to extend education opportunities for adults and out-of-
school youth through distance learning, media and continuing 
education centres.

Note: this table does not include coVid-19 and other emergency response plans.
Source: GEM Report team based on the Profiles Enhancing Education Reviews (PEER).

BOX 2.1:

The Philippines’ Alternative Learning System relies on printed material 

Established through the Governance of Basic Education act in 2001 and expanded in 2020, the Philippines’ alternative learning  
system aims to ‘provide all Filipinos the chance to have access to and complete basic education in a mode that fits their distinct  
situation and needs’ (Philippines department of Education, 2023; Philippines Republic, 2001, 2020). it is one of the world’s largest 
second-chance education programmes and is estimated to have reached 5.5 million learners aged 15 years and older between 2010  
and 2020 (igarashi et al., 2020). in 2016–21 alone, more than 4 million out-of-school youth and adults enrolled in the programme 
(Philippines department of Education, 2022b).

the alternative learning system uses a combination of face-to-face instruction with printed materials, broadcast media, and online 
and blended learning through non-formal and informal education approaches. Paper-based materials were used by 83% of participating 
students, followed by blended learning (14%). only 1% of the learners expressed a preference for online learning and digital modules, and 
less than 1% for radio-based instruction and television (Philippines department of Education, 2021). 

continued on next page
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Global evidence shows that the effectiveness of broadcast 
media for teaching and learning ultimately depends on the 
policy environment, specific education needs and goals, 
and available resources. in the lao People’s democratic 
Republic, only 18% of school-aged children – and only 
10% of children from the poorest households – have access 
to a radio at home (lao PdR statistics Bureau, 2018). 

indonesia relies on both radio and television to  
deliver education to address unequal education access  
in remote and underserved areas (Rui and upadhyay, 
2022). Radio has historically provided educational  
news and programmes to children and youth who could  
not attend formal education due to economic conditions 
and conflict (united nations asian and Pacific training 
centre for information and communication technology for 
development, 2014). in the 1980s, the Educational Media 
development centre at the Ministry of Education and 
culture launched Radio Edukasi (Prahmana et al., 2021). 
to complement this programme, suara Edukasi provides 
educational podcasts. distance education was then 
expanded through television broadcasts: tV Edukasi aired 
in 2004 on a public television channel (Machmud et al., 
2021; unicEF, 2021c). 

thailand has been using television as a form of 
distance learning since 1995 to compensate for teacher 
shortages in remote and underserved areas. over the 
years, broadcasts have become available on-demand, 
and facilities and television definition have improved. 
distance learning television is estimated to have reached 
over 1 million students – about 15% of the total student 
population, most of whom are from rural areas – and 

50% of small-sized schools in the country. shortages 
of learning materials, outdated content and limited 
teacher preparedness are reported as major challenges. 
notwithstanding, the programme is found to contribute 
positively to learning outcomes (dipendra, 2023).

Educational television has been found to be effective 
for learning. in the lao People’s democratic Republic, 
My Village tV, a television programme broadcast on public 
channels since 2012, helps children prepare for school. 
television broadcasts are complemented by multimedia 
and social media materials. in the poorest households, 
access to My Village tV was predominantly through 
television (66%) or dVd (64%) (australian council for 
Educational Research, 2023). one of the largest studies  
on this medium conducted with more than 32,700  
grade 3 to 5 students in 516 schools shows that children 
who watched the Knowledge channel, a Philippines-based 
educational channel, performed better than their peers  
in five subjects (Burns, 2021; lapinid et al., 2017). 

LITTLE IS KNOWN ABOUT MOBILE  
LEARNING DESPITE THE WIDESPREAD  
USE OF MOBILE TECHNOLOGY

cellular phones and mobile technology are used widely in 
the region. around 90% of 16- to 24-year-olds in indonesia, 
Malaysia and thailand and 48% of their peers in cambodia 
use social media. Most of them reported using mobile 
technology for interaction and entertainment, but also 
for accessing learning content. Mobile applications and 
social media are used for accessing videos and information 
(unicEF East asia and Pacific Regional office and the 

BOX 2.1 CONTINUED:

the reliance on paper-based materials is likely to reflect the lack of access to other distance learning technologies and devices. an 
evaluation of the programme found that financial restrictions are the main cause of dropping out of formal education for students 
participating in the alternative learning system. Moreover, financial problems were consistently the main reason for students failing to 
complete the second chance programme (osawa, 2021); just 1.5% of children from the poorest quintile live in a house with a computer, 
and less than 1% have an internet connection at home (sEa-PlM, 2019). 

Printed material also remained the most popular distance learning modality during the coVid-19 pandemic, reaching over 20 million 
(75%) pre-primary, primary and secondary school students in the Philippines (Philippines department of Education, 2022a).  
at the same time, printed material poses some limitations, including outdated content, sustainability issues and lack of interactivity 
(Philippines department of Education, 2021). despite the challenges, the alternative learning system 2.0 information and 
communications technology strategic Plan 2022–2026 aims to strengthen the use of digital technology in programme implementation, 
and to bring the remaining out-of-school population, which amounts to 15% of youth, to either formal or alternative education  
(osawa, 2021; Philippines department of Education, 2021). 
Source: Philippine normal university (2023).
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centre for Justice and crime Prevention, 2020), and for 
language learning, including for the most marginalized 
(Maliphol, 2023). 

However, despite the widespread use of mobile 
technology, little is known about mobile learning initiatives 
in schools in southeast asia (Farley and song, 2015). 
Mobile technology supported the Empowering Women 
and Girls through Mobile technology project in Myanmar. 
Part of the connect to learn project, it helped marginalized 
girls in rural schools develop English language skills and 
life skills as a means of empowerment and a pathway to 
increased secondary school retention (unEsco, 2015). 
in the Philippines, the government provides informal 
mobile learning to those with limited access to education 
through partnerships with the private sector. specific 
laws and policies support the use of mobile learning in 
the alternative learning system. the government has 
also partnered with the private sector to deliver digitized 
learning resources through mobile technologies to poor 
and underserved public schools (churchill et al., 2018).

online learning, which relies on student access to devices 
and the internet, is only used in selected countries at 
the primary and secondary level to increase access 
to education. launched in 1997, the smart school 
(sekolah Bestari) project in Malaysia has increased 
access to education for students in rural areas through 
virtual classrooms and distance learning programmes 
(subramaniam, 2023). 

Flexible online learning is promoted as part of the Basic 
Education Equivalency Programme targeting out-of-school 
youth in cambodia (Moodle, 2019). With the support of 
unEsco, free online courses allow students to complete 
lower secondary education while being in full-time 
employment. learning centres are equipped with internet 
access, tablets, computers and two trained facilitators. 
they provide students with government-accredited 
certificates which enable them to enrol in upper secondary 
or vocational education. since its launch in 2019, 
the programme has reached over 1,500 early school 
leavers (unEsco, 2023).

digital technology also supports multilingualism in  
the region (Maliphol, 2023). in southeast asia,  
countries make use of technology-assisted language 
learning tools to support the education of ethnic 
minorities. cambodia aims to reach 5,000 students in 
ethnic minority communities through a range of online 
and offline multimedia bilingual resources. the Ministry 
of Education, youth and sports provided a range of digital 
technologies to multilingual education schools to support 
the quality of teaching and learning in remote ethnic 

minority areas and help ethnic minority learners recover 
from the learning losses precipitated by school closures 
due to coVid-19 (Brehm et al., 2023).

INCLUSIVE TECHNOLOGY  
SUPPORTS ACCESSIBILITY FOR 
STUDENTS WITH DISABILITIES 
students with disabilities are one of the most 
disadvantaged groups in accessing quality  
education. children with disabilities account for  
5% of the student population in cambodia and  
Malaysia, and 3% in the lao People’s democratic  
Republic and Viet nam (sEaMEo sEn, 2023).  
children with disabilities tend to be excluded from 
education, and accessibility remains a major issue 
(unEsco, 2020). children with disabilities of primary  
and lower secondary school age in cambodia are eight 
times less likely to be in education than their peers  
without disabilities, the largest gap between countries 
reporting data (united nations, 2019). only 6% of  
schools in cambodia were fully accessible to children  
with disabilities, according to the cambodian disabled  
People’s organization (sEaMEo sEn, 2023). 

technology can promote inclusive education through 
multiple means of representing information, expressing 
knowledge and engaging in learning. technology can 
support students with disabilities through fair and 
optimized access to the curriculum, contributing to 
the development of their independence, agency and 
social inclusion (unEsco, 2020; unicEF, 2021b). While 
inclusive technology is designed for all learners, assistive 
technology is specifically designed for individuals with 
disabilities and helps them perform functions that they 
might otherwise find difficult or impossible (Burns, 2021; 
Masitry et al., 2013). 

all southeast asian countries have ratified the convention 
on the Rights of Persons with disabilities, which endorses 
universal design principles ‘to be usable by all people 
to the greatest extent possible, without the need for 
adaptation or specialized design’ (united nations, 2006, 
p. 4). However, in the absence of good guidance on how 
to operationalize inclusive technology (Box 2.2), many 
countries continue to rely on assistive devices where 
available (Banes et al., 2020; World Bank, 2022). 
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Regulations and policies in the region promote the  
use of inclusive and assistive technologies, such as  
screen readers, text-to-speech software and tablets 
(sEaMEo sEn, 2023). the Philippines’ inclusive 
Education act requires all schools to provide reasonable 
accommodations and support services, including sign 
language interpreters and assistive technology, to ensure 
that students with disabilities have equal access to 
educational opportunities (Philippines Republic, 2021). 
in thailand, the Persons with disabilities Education act 
similarly requires assistive technology to be provided 
to students with disabilities (thailand Kingdom, 2008). 
the lao People’s democratic Republic and Viet nam 
support the provision of assistive technology to students 
with disabilities in their national strategies, while 
cambodia has developed guidelines for the use of  
assistive technology in education (sEaMEo sEn, 2023). 
the Ministry of Education of Malaysia has adopted 
guidelines outlining the types of technology that should 
support the education of children with disabilities in special 
schools. these include screen reader software for the blind 
to enable access to digital content, voice-to-text software 
that enables communication and participation in learning 
activities for students with speech impairments, tablets 
with accessibility features, and interactive whiteboards 
to cater to different learning styles and abilities 
(subramaniam, 2023). 

ASSISTIVE TECHNOLOGY REMOVES BARRIERS  
TO LEARNING BUT CHALLENGES PERSIST
assistive technology is used in education to ‘overcome 
the social, infrastructural and other barriers to [learning] 
independence, full participation in society and carrying out 
[learning] activities safely and easily’ (Hersh and Johnson, 
2008, p. 196). they range from high-tech devices to 
low-tech devices that do not involve complex electronics 
and specialized software, including long canes, tablets, 
magnifying glasses and large print books (lynch et al., 
2022; sEaMEo sEn, 2023). the Ministry of Education of 
singapore provides assistive technology devices, such as 
frequency modulation equipment, text-to-speech software 
and magnifiers to support students with hearing, visual 
or physical impairments to successfully integrate into 
the mainstream school environment (disabled People’s 
association, 2016; singapore Ministry of Education, 2023).

However, many interventions tend to be limited in  
scope, are mostly applied on a project basis and  
encounter significant implementation challenges. 
according to a mapping of programmes targeted to 
pre-primary and primary school age children with 
disabilities in cambodia, indonesia, the lao People’s 
democratic Republic, Malaysia, Myanmar, the Philippines, 
thailand, timor-leste and Viet nam, most countries had 
limited to no available assistive devices and accessible 

BOX 2.2:

Accessibility features are rarely embedded in technology platforms and devices 

Globally, an increasing number of platforms and devices, including smartphones, computers and tablets, have been embedding 
accessibility and personalization features, such as built-in screen readers, immersive readers and voice control (dinechin and Boutard, 
2021). However, evidence of benefits in southeast asia is scarce and implementation at schools is very limited, particularly due to the 
cost and lack of internet accessibility (sEaMEo sEn, 2023). 

in the Philippines, special school teachers indicated that non-assistive technologies, including laptops, tablets, computers, radios, 
speakers and recorders, are used to support students with disabilities and are considered beneficial to learning and student motivation. 
they can be used to compensate for the unavailability of assistive devices (campado et al., 2023). alternative learning system 
programmes require accessibility features in the design of learning resources (Philippines Republic, 2020) and provide tablets and laptops 
to students with disabilities (sEaMEo sEn, 2023). in Malaysia, the use of educational multimedia software for teaching deaf preschool 
students enhanced knowledge retention, increased engagement and reduced student learning time by more than 80% compared to 
traditional learning approaches (Masitry et al., 2013).

in thailand, the accessible online teaching Platform for students with disabilities project, organized by the office of the Basic 
Education commission, trains teachers on developing websites that contain accessible digital learning materials that all types of 
students with disabilities can access. in Viet nam, the e-learning system follows the Web content accessibility Guidelines (WcaG 2.0) 
(sEaMEo sEn, 2023).

indonesia regulated education for students with disabilities in 2020 to ensure they could access quality education. But despite some 
small-scale projects, including sekokah Enuma, an application with flexible and inclusive basic numeracy and literacy activities, learning 
platforms rarely have accessibility features. as a result, students with disabilities were the most excluded group from education during 
coVid-19 (asian development Bank, 2022a; unicEF, 2021c).
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learning resources in general and special education 
systems. assistive devices were usually only available for 
a limited number of schools, mostly only special schools, 
and for certain types of impairments, such as visual 
impairments (unicEF, 2020b). Moreover, there is a lack 
of clear guidelines on the procurement, distribution and 
maintenance of assistive devices, as well as on the training 
of teachers and support staff (sEaMEo sEn, 2023). 

according to a survey of special school students in chiang 
Mai, thailand, many considered that assistive technology 
facilitated their education and students with hearing 
impairments needed it for communication (lersilp et al., 
2018). the total communication with animation dictionary 
software was developed to teach deaf learners sign 
language in pre-primary and primary schools, with results 
indicating improved learning performance for students 
using the programme compared to traditional learning 
methods (sEaMEo sEn, 2023). the thai government 
has invested in the development of assistive technology, 
including screen readers and speech recognition software, 
in tertiary education. disability support services, overseen 
by the department of Empowerment of Persons with 
disabilities, provides Braille translation (68%), equipment 
and assistive technology or software rental services 
(55%) and audio books (29%) to university students with 
disabilities. However, students reported dissatisfaction 
with equipment or software provision (19%) and skills 
training on equipment or software (17%). sign language 
interpreting was not considered to be adequately provided, 
while notetaking services were only provided by 26% of 
universities (nuchpongsai et al., 2020). in the Philippines, 
inclusive education community resource centres provide 
assistive equipment, including Braille translation software, 
screen reader software and portable electronic magnifiers, 
to support blind learners or those with visual impairments 
(sEaMEo sEn, 2023). Malaysia has developed a digital 
Braille textbook. 

a lack of availability and affordability hinders access to 
assistive technology for many people with disabilities 
in southeast asia. it is estimated that only 5% to 15% of 
people who need assistive technology in Viet nam have 
access to it; and only 10% in cambodia and the lao 
People’s democratic Republic. similarly, only some 
20% and 30% of people with disabilities have access to 
assistive technology in thailand and Malaysia, respectively 
(sEaMEo sEn, 2023). Financial support is available in some 
richer countries. People with disabilities in Malaysia can 
apply for the Financial assistance for artificial aids and 
assistive devices programme to enjoy fully subsidized 
access to assistive technology (Malaysia department of 
social Welfare, 2022; un Women, 2020). in singapore, 
the assistive technology Fund covers up to 90% of the cost 

of assistive equipment for people with disabilities to use 
for education purposes (Enabling Guide, 2023; singapore 
Ministry of social and Family development, 2021), while 
the special Education needs Fund helps students purchase 
assistive devices and support services, such as alternative 
keyboards, text-to-speech devices and Braille displays 
(singapore institute of technical Education, 2021).

inadequate teacher training can result in the ineffective 
use or inappropriate selection of technologies for specific 
children (Banes et al., 2020). in the Philippines and 
thailand, governments provide training to teachers on how 
to use technology to support students with disabilities 
(sEaMEo sEn, 2023). But many teachers lack training 
and awareness on the use of assistive technology in the 
classroom. a situational analysis on ict readiness by 
the Ministry of Education and sports in the lao People’s 
democratic Republic found that while almost half of 
the teachers surveyed reported having students with 
disabilities in the classroom, only 9% used technology on a 
regular basis to assist students to learn (lao PdR Ministry 
of Education and sports, 2021a). in Viet nam, despite 
compulsory pre-service teacher training in inclusive 
education (sEaMEo sEn, 2023), many teachers reported 
never (23%) or rarely (19%) receiving any in-service training 
courses on technology use and pedagogical skills for 
teaching students with disabilities (Vinh et al, 2023). 

language differences also pose significant challenges 
in the use of assistive technology, with many assistive 
technology solutions only available in English or other 
major languages, such as Mandarin and arabic, which are 
not suitable for the local contexts (sEaMEo sEn, 2023).

TECHNOLOGY SUPPORTS LEARNING 
CONTINUITY AND SYSTEM RESILIENCE  
IN EMERGENCIES
technology has long been used to support distance 
learning and increase the resilience of education  
systems during emergencies in southeast asia  
(tauson and stannard, 2018). online learning supported 
learning continuity in singapore during the severe  
acute Respiratory syndrome (saRs) and swine Flu 
outbreaks in the 2000s (Barbour, 2021). E-learning was 
practised quarterly to ensure emergency preparedness 
across the country. in the event of full school closures, 
the Ministry of Education disseminated the curriculum 
continuity Plan checklist, home-based learning lesson 
guides and schedules for educational broadcasts  
(sEaMEo innotEcH, 2014).

due to their location and physical features, southeast 
asian countries are particularly vulnerable to natural 
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hazards, including typhoons, earthquakes, tsunamis and 
floods (asEan, 2016; unicEF, 2021a). With an average 
of 20 typhoons per year (Ramirez, 2022), and 74% of its 
population vulnerable to natural disasters, the Philippines 
is considered to be at a particularly high risk of learning 
disruption (david et al., 2018). in 2020, when schools 
closed due to coVid-19 (trinidad and osawa, 2023), 
8 typhoons struck (lagmay and Rodrigo, 2022), one of 
which destroyed 4,000 classrooms and further disrupted 
learning for 2 million children (angrist et al., 2023). 
to ensure learning continuity, the department of Education 
offers flexible learning options, such as self-instructional 
materials and radio-based instruction through 
collaborations with local radio stations, local government 
units and other stakeholders (Philippines department of 
Education, 2020; sEaMEo innotEcH, 2014).

tablets with preloaded materials, satellite television 
and internet-enabled devices have been used as part of 
the Mobile literacy for out-of-school children initiative 
in 60 schools and migrant learning centres in the tak, 
chiang Rai, Kanchanaburi, Ranong and samut sakhon 
provinces of thailand. tablets were preloaded with over 
1,000 books and learning materials in thai, Burmese and 
Karen languages through the learnBig app. teachers 
were trained to develop ict-integrated lesson plans and 
enhance the learning experience of disadvantaged children 
through mobile learning and ict devices. since 2015, 
the project has reached more than 6,200 migrant and 
marginalized thai children and teachers across 89 migrant 
learning centres and enhanced the literacy and numeracy 
skills of over 5,500 migrant, ethnic minority, stateless and 
marginalized children along the thailand–Myanmar border 
(dipendra, 2023). Radio, television and, to a limited extent, 
online learning were used to deliver distance education in 
Myanmar, while broadcast media has supported a parallel 
education system for students not attending government 
schools (GcPEa, 2022; nanthakorn et al., 2023).

to increase the resilience of education systems in the 
region, the asEan safe schools initiative developed a 
set of school disaster Risk Management Guidelines for 
southeast asia in partnership with the sEaMEo Regional 
center for Educational innovation and technology 
(innotEcH). to complement sEaMEo innotEcH’s toolkit 
for Building disaster-Resilient school communities in 
southeast asia, the guidelines promote ict-supported 
alternative modes of instruction during emergencies, 
including homeschooling, open and distance learning, 
and radio-based instruction (asEan, 2016). 

TECHNOLOGY PROMOTED DISTANCE 
LEARNING DURING COVID-19, BUT 
MILLIONS WERE LEFT OUT
the coVid-19 pandemic created the most severe 
disruption to education systems in history and the longest 
sustained period of school closures. in southeast asia, 
the duration of school closures varied widely. in the 
Philippines, schools remined closed for over two years 
(trinidad and osawa, 2023). Brunei darussalam, the lao 
People’s democratic Republic and timor-leste reopened 
schools and educational institutions between June and 
august 2020 (unicEF and unEsco, 2021b). 

all countries in southeast asia quickly responded to 
the pandemic by developing education continuity plans. 
they launched or strengthened online platforms and 
take-home packages. Radio was used by the lao People’s 
democratic Republic, Myanmar, the Philippines and 
timor-leste (unicEF and unEsco, 2021b). a combination 
of radio and television programmes were broadcast 
as part of the Eskola Ba uma (school Goes Home) 
initiative in timor-leste, with the support of unicEF, 
targeting 350,000 children (unicEF timor-leste, 2020). 
the programme Radio comunidade provided learning 
continuity in line with the national curriculum with World 
Bank support.

all countries except singapore adopted television 
instruction (unicEF and unEsco, 2021b). due  
to its near-universal access at the household level and 
existing distance learning television infrastructure, 
thailand expanded its distance learning television channel 
with 17 additional channels, with an estimated reach of 
over 1 million students and teachers (dipendra, 2023). 
to expand the existing tV Edukasi channel, indonesia 
launched Belajar dari Rumah (study from Home), a  
series of tV programmes, to ensure learning continuity 
for those who could not learn online (unicEF, 2021c). 
cambodia and Viet nam used broadcasting stations 
that reached 96% and 90% of the school-age audience, 
respectively (sEaMEo innotEcH, 2023). in Viet nam,  
over 2,000 lessons were developed, broadcast and 
watched by more than 70% of students throughout the 
country (Hoang et al., 2022). in Malaysia, satellite tV 
ensured learning continuity in areas not covered by the 
internet. didiktV, a dedicated educational tV channel, 
and EduWeb tV, an educational videos portal, provided 
educational resources during the pandemic.

Building on an existing emergency distance learning 
system and a long history of technology integration in 
education, singapore succeeded in shifting to online 
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learning (World Bank et al., 2021). at the end of one 
full month of online distance learning, the government 
reported a near universal student participation rate of 
96% (ncEE, 2020), arguably the reason why singapore did 
not adopt television instruction, as it did not need to.  

social media and communication channels were among 
the most widely used platforms for teaching, learning 
and support in indonesia. a small-scale teacher survey 
suggested that 72% had used Whatsapp to provide 
distance learning (azhari and Fajri, 2022). the instant 
messaging application was also used for official 
information dissemination, covering more than 5 million 
teachers from pre-primary to tertiary education (unHcR, 
2021). However, social media and communication channels 
were mostly used to send homework assessments and 
parents expressed concerns over the lack of student 
support and interaction (Putra et al., 2020). Mobile 
messaging applications were similarly promoted as the key 
tool for interaction among schools, students and teachers 
in cambodia, where 78% of households and 86% of 
teachers had access to smartphones (cambodia Ministry 
of Education youth and sport, 2021). almost two in three 
teachers reported using messaging applications at least 
once a week for distance learning, with almost half of them 
using them daily (Brehm et al., 2023).

despite these measures, millions of children in  
southeast asia were not reached by remote learning  
due to uneven access to services and resources and a  
lack of preparedness for the widespread adoption of 
distance learning. online platforms, adopted as a form 
of distance learning by almost all countries, failed to 
reach children in rural and remote areas and those with 
a disability (unicEF and unEsco, 2021b). of the 70% of 
students who engaged in distance learning in cambodia, 
only 35% were estimated to have access to online learning 
materials (Brehm et al., 2023). Meanwhile, a lack of devices 
and full access to digital resources prevented access 
to education. in Myanmar, less than half of the student 
population had access to a computer or a laptop, while 
access to internet and mobile data networks was limited 
(nanthakorn et al., 2023). 

location and income were the key factors affecting the 
reach of remote learning policies. in Viet nam, students 
from the poorest and less-educated households 
were 34% and 21% less likely to experience distance 
learning, respectively, than those from the richest and 
more-educated households (Hossain, 2021). Broadcast 
lessons reached 87% of students in major cities compared 
to only 40% in remote areas (Hoang et al., 2022). 
in timor-leste, a larger share of students in rural areas 
(40%) used offline sources such as student workbooks for 

remote learning than the share of students in urban areas 
(12%). students in the highest wealth quintile (42%) mostly 
used online resources compared to students in the poorest 
households (7%). over one third of students in timor-leste 
stopped studying or studied irregularly due to the scarcity 
of printed learning materials (timor-leste Ministry of 
Finance and un timor-leste, 2021). 

in the lao People’s democratic Republic, where  
distance learning was implemented through television  
(lao PdR Ministry of Education and sports, 2021b),  
only 29% of households reported that their school-age 
children engaged in remote learning activities during 
school closures, with a disparity between urban (41%) 
and rural (24%) areas (World Bank, 2021). Meanwhile, 
78% of urban children and 88% of rural children were 
unable to access distance learning due to a lack of digital 
resources (usaid, 2021). teachers in remote communities 
were instructed to meet with small groups of children for 
face-to-face teaching, but the number of students reached 
was not monitored (unicEF and unEsco, 2021a).

some countries in the region, including Myanmar,  
thailand and Viet nam, adopted targeted strategies  
for the learning continuity of children with disabilities. 
yet more than half of the 11 countries did not adopt any 
distance learning measures for these students. Most 
online platforms were not designed to accommodate 
students with visual or hearing impairments (unicEF 
and unEsco, 2021b). in indonesia, teachers received 
inadequate guidance on how to deliver distance learning 
to children with disabilities, with 74% of respondents 
in a home-based learning assessment reporting that it 
was difficult for children with disabilities to follow online 
learning (sEaMEo sEn, 2023; unicEF and unEsco, 
2021b). in Viet nam, 53% of Mong and 14% of tay, thai, 
Muong and nung students could not access remote 
learning during school closures. learning material in ethnic 
minority languages was limited (Vinh et al, 2023).

Paper-based materials served as the main distance 
learning method when access to other tools was limited. 
in the lao People’s democratic Republic, 90% of schools 
engaged in remote learning using take-home packages 
(australian council for Educational Research, 2023). 
in cambodia, the government provided paper-based 
learning materials for the most vulnerable students and 
complemented these with text and telegram messages 
for teacher–student follow-up (Muñoz-najar et al., 2021). 
about 90% of grade 6 teachers provided additional school 
materials to their students to support distance learning 
(Bhatta et al., 2022). some 70% of students could access 
some form of distance learning (unicEF, 2020), of which 
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45% used worksheets and other paper-based materials 
(cambodia Ministry of Education youth and sport, 2021). 

some countries supported remote learning for 
disadvantaged groups. cambodia distributed 1,640 radios 
to ethnic minority groups in Kratie, Rattanakiri and 
Mondulkiri provinces to support multilanguage learning 
(Brehm et al., 2023). Radio broadcasts were available in 
three of cambodia’s most widely spoken ethnic minority 
languages (tumpoun, Kreung and Bunong) (action 
Education, 2020), reaching some 7,000 children at 
pre-primary and primary levels (Khieu, 2021). in the lao 
People’s democratic Republic, the Ministry of Education 
and sports provided tablets with accessibility options for 
children with disabilities to access online learning. Videos 
included subtitles and sign language options for students 
with hearing impairments, while children’s books were 
translated and adapted to the accessible EPuB format for 
children who could not access online learning (australian 
council for Educational Research, 2023); this allowed 
children to read digital resources while offline. likewise, 
the Philippines added Filipino sign language insets and 
subtitles to 200 episodes, converted another 200 episodes 
to radio-based instruction and translated 50 episodes  
to mother tongue languages, with the support of the 
united states agency for international development  
(asian development Bank, 2022b). 

the coVid-19 pandemic accelerated the adoption of open 
and distance learning in southeast asia to increase access 
to education services and prepare for future emergencies 
(sEaMEo sEaMolEc, 2023). new distance learning 
policies and regulations were adopted in Malaysia and  
Viet nam that led to the institutionalization of online 
teaching (sEaMEo sEaMolEc, 2023; subramaniam, 2023). 
Guidelines, directives and measures for the use of distance 
learning were issued in cambodia (Brehm et al., 2023). 

Education response systems implemented during 
the pandemic aimed to accelerate system resilience, 
enabled by technology, in a region that is at high risk of 
climate change disasters (asEan, 2016; unicEF, 2021a). 
analysis of national coVid-19 response plans shows 
that cambodia, Myanmar, singapore and timor-leste 
developed long-term, sustainable strategies to increase 
their resilience. cambodia’s coVid-19 Education Response 
Plan is underpinned by a mid- to long-term, multirisk and 
sustainability-oriented approach, aimed at strengthening 
the education ministry’s preparedness, response and 

recovery, as well as existing distance learning 
programmes (cambodia Ministry of Education, youth and 
sport, 2020). the coVid-19 response plan in Myanmar 
aims to increase investments in distance learning and 
develop system resilience to future crises, given the 
country’s high exposure to hazards (Myanmar Ministry 
of Education, 2020). 

CONCLUSION
technology is offering alternative education solutions for 
hard-to-reach learners in southeast asia. More recently, 
technology-supported education delivery has also been 
used as a response to natural disasters and pandemics. 
national policy and regulatory frameworks enable the use 
of technology for access to education. But implementation 
is hindered by limited infrastructure, the limited availability 
and lack of affordability of devices, and low teacher 
capacity. there is a risk that the use of technology may 
exacerbate existing inequalities, particularly for learners 
from more disadvantaged backgrounds, as happened 
during coVid-19. Following the experience of the 
pandemic, some countries in southeast asia have made 
efforts to further integrate distance learning into their 
education systems to increase access to education and 
build education system resilience to future crises. 
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Nha Nha helps her smaller sister Sopheap with her 
homework using a live streaming lesson in Cambodia. 
To ensure students have suitable equipment to learn 
online, the Indochina Starfish Foundation loans tablet 
computers to those in need. 

Credit: © Thomas Cristofoletti UNICEF*
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Equity and inclusion: 
Access to content



KE Y MESSAGES
Technology facilitates content creation in Southeast Asia.

 � open educational resources (oERs) facilitate affordable, efficient and more inclusive content creation. In Malaysia, 
the replacement of university textbooks and courseware with oERs led to estimated savings of MyR 1.4 million 
(USd 300,000) within four years.

 � awareness and positive attitudes toward oERs have traditionally been high in the region; the uptake of oERs is 
catching up. Since 2018, oERs and free and open courseware have been made available through the Southeast 
asian Massive open online Courses Network.

 � Social media is widely used to access and share educational content. The Violet e-library, a social network system 
for teachers in Viet Nam, counts nearly 14.6 million members.

Digitization simplifies content distribution and increases access.
 � digital and open textbooks help address the problem of shortages, especially in local languages. Since 2008, 

Indonesia has made e-books available as part of the Electronic School Textbook Programme.

 � digital libraries and educational content repositories are mostly centralized. In Viet Nam, the law on libraries 
unifies a diverse set of digital resources and content.

 � learning management platforms have multiplied in Southeast asia: 96% of students in Singapore, 77% in  
Thailand and 59% in Indonesia went to schools that had an online learning platform. yet most teachers do  
not have incentives to use them.

 � offline and mobile learning platforms are key when access to internet is low but the use of mobile phones  
is high. The Philippines promotes an offline oER library for 'last-mile' schools.

 � Social media applications are used as learning management systems in low-resource areas. In Indonesia,  
70% of respondents in primary schools use Whatsapp groups instead of learning platforms.

Technology increases content availability but raises quality and equity challenges.
 � The quality of digital education content is ensured through strong government oversight. Malaysia has aligned 

learning materials, such as digital textbooks and educational videos, with the curriculum. However, in the 
Philippines, the centralized quality process is highly resource-intensive and is time consuming.

 � Technology increases access to content but mostly to those who already have it. less than 20% of 10- to  
14-year-old learners across Southeast asia reported having access to digital education platforms.

 � Technology can reinforce language discrimination in content production. over 60% of open access journals in 
Malaysia, the Philippines and Viet Nam only accept English submissions.

3
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Access to quality education resources remains one of 
the main challenges of education systems worldwide. 

Southeast asian countries have made significant efforts 
to expand access to content through digital technology. 
Some countries and institutions in the region have used 
technology to make the creation, adaptation and sharing 
of content easier, advocating for and fostering open 
educational resources (oERs). Governments have strongly 
promoted the creation of digital resources, including 
digital textbooks, digital libraries, online repositories and 
learning management systems. The CoVId-19 pandemic 
accelerated this trend. However, several challenges 
remain before technology can achieve its full potential of 
increasing access to education materials. The questions of 
who produces digital content and who benefits from it is 
affected by inequality in access to technology. 

This chapter first focuses on content creation and 
Southeast asia's experience with oERs in compulsory 
education and beyond. It investigates how content is 
created, adapted and shared in the region, including by 
teachers. The chapter then looks at how Southeast asian 
countries distribute, store and manage content in light 
of the increase in digital libraries and learning platforms. 
Finally, it examines challenges that prevent learners and 
teachers from fully benefiting from the growing number of 
digital education resources in terms of quality and equal 
participation in creation and access.

TECHNOLOGY FACILITATES CONTENT 
CREATION IN SOUTHEAST ASIA

Content development is characterized by its initial 
development and subsequent adaptations, modifications 
and edits. digital technologies can help content to 
be produced and shared efficiently through a more 
participatory process. Technology is also particularly 
useful in fostering co-creation and adaptation through 
the open education movement, which can be framed 
along two dimensions: the right to access content without 
restrictions and the right to adapt or modify content due to 
open licenses (Janssen et al., 2023).

oERs, a term coined by UNESCo in 2002, are defined as 
‘learning, teaching and research materials in any format 
and medium that reside in the public domain or are under 
copyright that have been released under an open license, 
that permit no-cost access, re-use, re-purpose, adaptation 
and redistribution by others’ (UNESCo, 2019b, p. 5). oERs 
are primarily associated with online and digital educational 
technologies but can also refer to printed materials 
(Butcher et al., 2023). 

oERs are based on five freedoms – to retain, reuse,  
revise, remix and redistribute resources – which can 
contribute to education by improving the quantity of 
relevant learning materials in a cost-effective way  
(Miao et al., 2019). By reusing and repurposing resources, 
it is possible to cut development time and avoid duplication 
of work. This contributes to reducing spending on materials 
by both students and institutions. In Malaysia, an initiative 
by Wawasan open University to replace textbooks and 
courseware with oERs is estimated to have reduced 
the cost of course development by MyR 1.4 million 
(USd 300,000) within four years of its implementation 
(arumugam, 2016). 
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oERs can also improve content quality and inclusiveness. 
The open sharing of resources increases peer review 
and fosters continuous improvement of materials and 
greater inclusion in education. The possibility of modifying 
materials makes it easier to make them accessible to 
different learners (Janssen et al., 2023). In Indonesia, 
teachers have developed Inibudi.org, an oER platform that 
engages communities and the general public in raising 
awareness and sharing learning resources in remote 
areas. Curriculum-aligned printed materials and videos are 
distributed through dVds and USB drives to educators and 
students (omidyar Network, 2019).

linked to the oER movement, technology has increased 
opportunities to create content collaboratively. 
The association of Southeast asian Nations (aSEaN) 
launched a global cyber university in 2009 with the goal  
of sharing learning management systems and oER 
platforms in Southeast asia, involving a growing number  
of countries and higher education institutions over the 
years. Since 2018, the aSEaN Cyber University aCU-oER 
project has been collecting and combining free e-learning 
content from different platforms based in the region  
(aCU Project, 2022). 

THE UPTAKE OF OERS IS CATCHING UP WITH 
INCREASING AWARENESS AND INCENTIVES
In Southeast asia, awareness and positive attitudes 
towards oERs have traditionally been high. a decade 
ago, three quarters of higher education decision makers 
interviewed in Indonesia, Malaysia, the Philippines and  
Viet Nam had already reported familiarity with and 
awareness of oERs (dhanarajan and abeywardena, 2013, 
p. 15). However, the uptake of oERs has been hampered  
by the inability to search for and locate resources 
effectively (otto, 2019).

In asia, oERs are more widespread in higher education 
than at the lower levels (lim et al., 2017). over the 
past decade, initiatives to raise awareness of oERs 
have multiplied, sponsored by leading higher education 
institutions and regional organizations. Wawasan open 
University, a contributor to the UNESCo 2012 Paris oER 
declaration, has been promoting oERs through an oER 
repository and awareness raising. With the support of 
Canada’s International development Research Centre, 
it launched oERasia, a forum which aimed to facilitate 
asian stakeholders to share information, research and 
guidelines, knowledge resources, and practices in oERs 
in asia (liew, 2016). In 2014–17, it jointly hosted with 

the University of Cape Town an international research 
project – Researching open Educational Resources for 
development (RoER4d) – focusing on the use, creation and 
impact of oERs in the Global South with the involvement of 
researchers from Indonesia, Malaysia and the Philippines 
(dataFirst, 2023; Janssen et al., 2023). 

Based on its Strategic Plan 2021–2030, SEaMEo 
implements programmes and projects that facilitate 
knowledge exchange and enhance access to education 
resources. Since 2018, oERs and free and open  
courseware have been made available through the 
Southeast asian Massive open online Courses Network 
(SEaMEo Secretariat, 2021b, 2021a). The oER hub 
platform was launched in 2019 to collect and freely  
share education resources produced by SEaMEo  
centres and partners, and educational institutions based  
in Southeast asia. Resources are accessible through  
Rumah Belajar, Indonesia’s national learning platform 
(SEaMEo SEaMolEC, 2020).

The CoVId-19 pandemic accelerated the adoption  
of oERs in Cambodia, the Philippines and Viet Nam 
(SEaMEo INNoTECH, 2023). at the level of higher 
education, the Commission on Higher Education of the 
Philippines financed the PHl CHEd Connect Platform, 
an open education resources platform that provides 
educators and students with free teaching, learning 
and research materials. Based on a partnership with 
Globe Telecom, a telecommunications service provider, 
PHl CHEd Connect is accessible for free to customers 
worldwide (World Bank, 2022). overall, 18 higher education 
institutions have uploaded nearly 1,500 items of content 
materials and about 350 videos. as of January 2022, 
the oER platform counted close to 200,000 subscribers, 
and 65% of its users have accessed it through mobile 
phones (PHl Connect Platform, 2020; World Bank, 2022).

oERs have also proliferated in compulsory education. 
Cambodia has developed several portals, including open 
Educational Resources Cambodia, that contain teaching 
and learning materials organized by level, grade and topic 
in order to improve searchability (Brehm et al., 2023; 
Cambodia Ministry of Education youth and Sports, 2022). 
In the Philippines, since 2020, there has been a surge in the 
use of the government’s learning Resource Portal, an oER 
platform that serves as a repository of downloadable 
teaching and professional development resources 
(Philippine Normal University, 2023). 

33 C H A P T E R   3  •  E q U I T y  a N d  I N C l U S I o N :  a C C E S S  To  C o N T E N T

3



SOCIAL MEDIA IS WIDELY USED TO ACCESS AND 
SHARE EDUCATIONAL CONTENT
Social media allows users to generate and share content 
and to engage in social networking. The number of studies 
analysing the role of social media in education  
has skyrocketed (Barrot, 2021; Greenhow et al., 2019). 
While Indonesia and the Philippines, the most populous 
countries in the region, record the highest numbers of 
active social media users, Brunei darussalam and Malaysia 
have the highest penetration rates (Statista, 2023). 
Southeast asia is also one of the regions where users 
spend the most time on social media (Hedges, 2023).

Social media can be an important educational resource 
through user-generated content. Teachers often 
consider social media as a more reliable and curated 
source of updated practices and strategies than the 
internet because of the user-generated content from 
fellow educators (Greenhow et al., 2019; Trust et al., 
2016). In Timor-leste, teachers have widely reported 
using social media for learning and improving teaching 
materials, particularly through youTube (SEaMEo qITEP 
in Science, 2023). on Telegram and Facebook, Cambodian 
teachers share resources through groups and channels 
organized by school disciplines (asian development Bank, 
2022c). Teachers in the Philippines also use Facebook 
to collaborate and share resources. The department 
of Education is working on institutionalizing Facebook 
Workplace as a communication method (asian 
development Bank, 2022b). In the lao People’s democratic 
Republic, the Faculty of agriculture of the National 
University of laos relies on social media, in particular 
Facebook, to upload materials, exchange notes and 
mediate communication between lecturers and students, 
mostly through mobile phones (australian Council for 
Educational Research, 2023; Starasts et al., 2017).

In Viet Nam, the Violet e-library is a social network system 
for teachers that allows them to learn from their peers. 
Teachers share lesson plans and video recordings and 
can easily receive feedback and advice from colleagues 
nationwide. In May 2023, there were nearly 14.6 million 
members, with over 500 million visits to the platform 
(Vinh et al, 2023). 

DIGITIZATION SIMPLIFIES CONTENT 
DISTRIBUTION AND INCREASES ACCESS
digitized education materials help systems overcome 
barriers associated with distribution and storage. despite 
significant upfront costs, including infrastructure and 

training, the digitization of textbooks greatly reduces the 
production and distribution unit cost (Brown and Heavner, 
2018; lee et al., 2013). To address the issues of increasing 
costs and school textbook shortages, Indonesia launched 
the Electronic School Textbook Programme in 2008. 
The ministry buys the copyright of selected books to be 
shared with the education community via a dedicated 
portal. The number of e-books made available for free has 
increased every year (asian development Bank, 2022a). 

digital and open textbooks help address the problem of 
shortages, especially in local languages, often caused 
by stringent procurement policies and challenging 
supply systems (arinto and Cantada, 2013). Since 2008, 
the Vietnam open Educational Resources programme, 
supported by the Vietnam Foundation and many scholars, 
has been engaged in digitizing learning materials and has 
made more than 20,000 modules available for free under 
the Creative Commons attribution licence (do, 2013; 
Vietnam Foundation, 2023). The Ministry of Education 
and Training has also digitized all textbooks and exercise 
books in grades 1 to 12 and made them freely available to 
teachers and students (Vinh et al., 2023).

digital textbooks support the integration of online  
and distance learning and help expand access to online 
content (Box 3.1). In Singapore, e-books in textbook  
and workbook formats enable hybrid education to be 
included as a permanent teaching and learning mode. 
Most digital textbooks include multimedia resources, 
visualizations and interactive content (Centre for Evidence 
and Implementation, 2023). However, digital textbooks  
do not substitute for printed books. Print and digital 
materials provide diverse advantages and often 
complement each other (Jang et al., 2016; loh and Sun, 
2018; Millar and Schrier, 2018). International assessments 
found that students in Singapore have benefited from 
digital materials but a survey of 6,000 students and a 
focus group with students across 6 secondary schools in 
Singapore showed that students still used printed books 
for reading (loh and Sun, 2018). 

Southeast asia has promoted the development of digital 
textbooks, particularly since the CoVId-19 pandemic. 
In the Philippines, the government is piloting a new 
learning Resource Portal for Kids, where textbooks for 
basic education will be digitally available, along with 
other learning materials (Philippine Normal University, 
2023). In Malaysia, the government launched the digital 
Textbook Initiative during the CoVId-19 pandemic, aimed 
at providing digital textbooks to all students in the country. 

2 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R T 34C H A P T E R   3  •  E q U I T y  a N d  I N C l U S I o N :  a C C E S S  To  C o N T E N T

3



over 750 digital textbooks have been uploaded to the 
Ministry of Education’s digital Educational learning 
Initiative Malaysia (dElIMa) platform, introduced in 2019. 
at first, textbooks were uploaded only in static formats, 
but interactive sections are gradually being added. 
The Malaysia digital Economy Blueprint encourages 
education publishers to transition to e-books and 
interactive formats by 2030 (Subramaniam, 2023). as of 
october 2023, it was accessed by 4.1 million students 
(85%) and 420,000 teachers (99%).

GOVERNMENTS SUPPORT DIGITAL LIBRARIES AND 
EDUCATION CONTENT REPOSITORIES
The overwhelming amount of digital education resources 
has increased the need to develop mechanisms to store 
resources efficiently, as well as to manage and organize 
them. digital repositories can help improve information 
retrieval and increase access to content (Box 3.2). 

In Southeast asia, governments play an important role in 
developing education content repositories. In Thailand, 
the office of the Basic Education Commission has 
operated an education content portal since 2014 that 
contains books, videos, images and teaching materials 
that can be used by both students and teachers in primary 

and secondary education (dipendra, 2023). In 2020, 
the department of Education of the Philippines launched 
depEd Commons, an online learning platform through 
which public school teachers can download oER created 
by other teachers and which are aligned with the national 
curriculum (Philippines department of Education, 2020). 
However, content is reviewed, accepted and shared outside 
of the platform (RTI International, 2022). accessible via 
mobile phone, it had reached more than 10.5 million 
unique users by 2021, with over 4,500 updated resources 
(Philippines department of Education, 2021).

In Viet Nam, the digitalized Vietnamese Knowledge 
directive was implemented nationally in 2017 and has 
led over 60 education and training institutions and over 
700 bureaux of education and training to develop their own 
education resource databases. The Ministry of Education 
and Training has also developed its own portal, Kho học 
liệu số, that connects all educational institutions and 
allows them to share resources with each other 
(Vinh et al, 2023). In 2019, the government passed a 
law on libraries, which specifies the creation of a shared 
digital library that will act as a unified portal to allow users 
to access a diverse set of resources and contents (Vinh 
et al., 2023).

BOX 3.1:

Digital textbooks have contributed to increasing Korean students’ motivation  

The Republic of Korea has introduced digital textbooks in schools. Initially piloted at grade 5 and in four subjects, digital textbooks  
were progressively developed and distributed to cover all subjects and grades starting from 2018. The reform of the national  
curriculum in 2015 paved the way to their introduction and further development. The Korea Education and Research Information  
Service, a government-sponsored institute, has overseen their development in partnership with private companies (Jang et al., 2016; 
Jeong and Kim, 2015).

digital textbooks have several other potential benefits in addition to increasing access to digital content, including enhancing engagement 
and collaboration and promoting personalized and self-directed learning (Chapter 4). digital textbooks include textbook content, 
multimedia content, and dictionaries and hyperlinks, and also serve as learning management tools, monitoring progress and collecting 
information, and as a repository for external and supplementary resources (Jeong and Kim, 2015). a meta-analysis on the effects of 
the introduction of digital textbooks in primary and lower secondary schools in the Republic of Korea showed that digital textbooks can 
increase students' external motivation, as they are intrigued by their interactive functions. However, the motivational effects have not 
directly led to changes in learning attitude and performance (Jang et al., 2016). Still, a study conducted in a sample of Korean schools 
before and after the introduction of digital textbooks showed that both students and teachers benefited from the digital resources. 
Students reported the highest improvements in critical thinking and the ability to use information (UNESCo, 2019a).

during and in the aftermath of the CoVId-19 pandemic, the number and use of digital textbooks has increased in the Republic of Korea. 
Building on the country’s past experience, immersive content, such as virtual and augmented reality, has been integrated into existing 
digital material, and artificial intelligence (aI) applications have been embedded in new textbooks. In 2023/24, the Ministry of Education 
plans to scale up aI-embedded textbooks to expand personalized learning opportunities in the country. 
Source: Korea Education and Research Information Service (2023).
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LEARNING MANAGEMENT SYSTEMS HAVE 
MULTIPLIED IN SOUTHEAST ASIA
a learning platform, also known as a learning management 
system, is an integrated set of resources, tools and 
online services for teachers and learners within a course 
structure. It provides access to learning content, tests, 
communication and collaboration tools, as well as course 
management and assessment tools for instructors, thus 
creating a virtual learning environment. 

In recent years, most countries in Southeast asia 
have developed and encouraged the use of learning 
management systems in compulsory education. 
The Ministry of Education and Culture of Indonesia initiated 
the Rumah Belajar (House of learning) digital platform in 
2011. Initially conceived as support for home learning for 
disadvantaged youth, the portal has expanded to include 

materials from pre-primary to technical and vocational 
education and training, facilities for online classes, 
collaboration, and teacher training on information and 
communications technology (ICT) and oER aligned with the 
Indonesian curriculum. The portal was particularly relevant 
during the CoVId-19 pandemic (asian development Bank, 
2022a; UNICEF, 2021). Introduced in 2017 in Singapore, 
the digital portal Student learning Space facilitates 
access to curriculum-aligned teaching and learning 
materials, the administration of learning assessments, 
and monitoring of student progress (NCEE, 2023; 
Singapore Ministry of Education, 2023b). 

Governments often partner with private companies to 
develop learning management systems. In Malaysia, 
the Ministry of Education partnered with Google, Microsoft 
and apple to launch its digital learning platform dElIMa 
in 2020. The platform is used by 370,000 teachers and 
2.5 million students (Subramaniam, 2023). In Thailand, 
the Ministry of Education launched the digital Education 
Excellence Platform in collaboration with Google, Microsoft 
and other private companies. The platform integrates 
learning tools intended for students and teachers, as well 
as classroom and school management tools to help 
monitor school budgets and resources. despite the high 
public investment, however, the platform is estimated to 
be used by only 13% of schools and is criticized for serving 
as an access point for Google and Microsoft systems 
(dipendra, 2023). 

UNICEF has supported platform development in some 
countries. UNICEF and Microsoft have implemented the 
learning Passport, a digital platform launched in over 
30 countries and territories that can serve as a national 
learning management system or to complement existing 
learning platforms (McCarthy, 2023). The lao People’s 
democratic Republic, in collaboration with UNICEF, 
launched the country’s first digital learning platform, 
Khang Panya lao, or the ‘lao Wisdom Warehouse’, 
based on the learning Passport project (UNICEF, 2022). 
The platform can be accessed both online and offline via an 
application and hosts learning resources for students and 
training resources for teachers’ professional development. 
It is also an interactive learning space that can be paired 
with other messaging and video-calling applications to 
improve engagement between students and teachers. 
Nevertheless, lack of awareness, training and access to 
the internet still hinder its adoption (australian Council 
for Educational Research, 2023). Timor-leste has also 
developed its first learning platform within the Eskola Ba 
Uma (School Goes Home) initiative with the support of 
UNICEF. a telecommunications company hosts learning 
materials on a platform, which include television and 

BOX 3.2:

Open access publishing increases access to 
scientific content

The open access movement aims to make publications 
available to everyone free of charge. applied to academic 
publishing in the early 1990s, when the first open access 
journals and free repositories were created, it experienced 
a great push from international initiatives, including the 
Budapest open access Initiative in 2002, the Bethesda 
Statement on open access Publishing in 2003, and the 
2003 Berlin declaration on open access to Knowledge in  
the Sciences and Humanities (queen Mary University of 
london, 2023; Sciendo, 2022). The number of open access 
articles has since skyrocketed. It is estimated that the number 
increased nearly ten fold between 2000 and 2009, from 
19,500 to over 191,000 (laakso, 2011). By 2019, there were 
over 18.5 million open access articles published and some  
31% of all journal articles were freely accessible online  
(Piwowar et al., 2018, 2019).

Countries in Southeast asia, latin america and africa lead the 
way in supplying freely available articles online. Indonesia is 
the world leader both in the absolute number of open access 
journals published and in the total research output: 81% of all 
journal articles published by an Indonesia-affiliated author in 
2017 are freely available to read online – the highest rate in 
the world – and 74% of them are published with open access 
licenses (Noorden, 2019). This is in line with the country’s 
surge in open access journals published by universities and 
in pre-print repositories that host manuscripts from multiple 
disciplines (Noorden, 2019; Shih, 2018).
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radio programmes and electronic books, which can be 
downloaded by subscribers without an internet connection 
(UNICEF Timor-leste, 2020). 

Mobile and offline learning platforms are important  
when access to internet is low but the use of mobile 
phones is high. In Indonesia, the Ministry of Education  
and Culture developed the Merdeka Mengajar platform  
to support teachers in delivering the new Merdeka 
Curriculum (Chapter 6) through online and offline methods. 
Teachers organize learning materials aligned with the 
curriculum, assess students’ literacy and numeracy, 
and share best practices with their peers, including  
through an application for mobile phones (SEaMEo 
RECSaM, 2023). Within the digital Rise programme 
aimed at expanding ICT in education, the Philippines 
has promoted a large offline oER library combining over 
7,000 resources from the learning Resource Management 
and development System, 20,000 interactive exercises 
from Khan academy, and 5.8 million articles from 
Wikimedia resources. The library is aimed to specifically  
be used for last-mile schools that are located in 
hard-to-reach areas and often do not have an internet 
connection (RTI International, 2020).

Social media applications are commonly used as learning 
management systems in low-resource areas due to  
their ubiquity, mobile accessibility and user friendliness 
(Cavus et al., 2021). In Cambodia, the Ministry of Education, 
youth and Sports created educational content for Facebook 
and Telegram to help learners continue their education 
during the CoVId-19 pandemic. Teachers also use instant 
messaging applications to send students papers or 
assignments (Brehm et al., 2023). Similarly, teachers  
reported having used social media such as Facebook, 
Whatsapp and Telegram to provide virtual learning during 
school closures in Malaysia and Thailand (dipendra, 2023; 
SEaMEo RECSaM, 2023). a survey conducted by the 
Ministry of Education, Culture, Research, and Technology 
in Indonesia in 2020 among almost 15,000 respondents in 
primary schools found that 70% of them used Whatsapp 
groups instead of learning platforms. Teachers reported 
being unprepared and students are often not aware of 
existing website and digital resources (asian development 
Bank, 2022a; UNICEF, 2021). Social media was also 
preferred over learning platforms due to low internet 
speed, affordability and easiness (UNICEF, 2021). 

learning management systems can also promote 
non-formal education programmes. In Indonesia, 
the Setara daring platform allows users to create and 
manage courses, develop student learning assessments, 
track student attendance, and participate in discussion 

forums. Its use spiked during the CoVId-19 pandemic:  
the number of learners increased from about 2,000 in 
2019 to over 100,000 in 2022. The number of institutions 
and tutor users also increased tenfold each during this 
period (SEaMEo SEaMolEC, 2023).

despite governments’ efforts to develop learning 
management systems, teachers may not have incentives 
to use them. In 2018, 96% of students in Singapore went to 
schools whose principal reported that an effective online 
learning support platform was available. The same was 
true for 77% of students in Thailand and 59% in Indonesia 
(oECd, 2020). yet, in six out of seven Southeast asian 
countries with available data from the oECd's Programme 
for International Student assessment (PISa), the share 
of students going to schools where teachers received 
incentives to integrate digital devices in their teaching 
was considerably lower (Figure 3.1); Thailand was the 
exception. In Malaysia, while 68% of students reportedly 
had access to an online learning platform, only 40% went  
to schools where teachers were provided with incentives 
to integrate digital devices in their teaching.

TECHNOLOGY INCREASES CONTENT 
AVAILABILITY BUT RAISES QUALITY 
AND EQUITY CHALLENGES
digital educational content has grown exponentially. 
It comes from an increasingly diverse group of providers. 
The content aims to fulfil very different needs. Concerns 
have therefore been raised about how to ensure minimum 
quality standards (Mulla et al., 2023). 

Strong government oversight over the content and 
its producers has been a common approach in the 
region to ensure quality. In Cambodia and Viet Nam, 
the governments set up committees to evaluate all 
education materials before they are made available on 
education platforms (SEaMEo INNoTECH, 2023). In the 
Philippines, experts and subject teacher experts develop 
content for the learning Resource Portal – a repository  
of teaching resources – and submit it to the department  
of Education, which assesses its quality, sometimes 
through an independent evaluation, before uploading 
(Philippine Normal University, 2023). The Malaysia 
Education Blueprint 2013–2025 set a goal to improve the 
quality of the videos uploaded to the EduwebTV channel 
on youTube. The Ministry of Education requires school 
inspectorates to curate all submissions and then the 
ministry aligns them to the curriculum so that students  
can find materials more easily (Subramaniam, 2023). 
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However, regional studies describe operational challenges 
faced by ministries of education, including lack of capacity 
of employees, lack of ICT infrastructure, and inadequate 
or fragmented policies on digital content, including those 
regarding copyright issues (Chapter 9). These can hinder 
quality control processes (SEaMEo INNoTECH, 2023). 

Teacher participation is key to the creation of high-quality 
content, but incentives are limited. In the Philippines, 
the centralized quality assurance process takes time and 
is highly resource-intensive, which may prevent teachers 
from getting involved (RTI International, 2020). Indonesian 
teachers who have completed their training in ICT and have 
been particularly active in creating and sharing content 
through the digital platform, Rumah Belajar, become 
ambassadors of the national portal and enter the Guru 
Penggerak, Teachers as agents of Change programme. 
The objective is to involve 400,000 teachers in the 
programme by 2024 (asian development Bank, 2022a).

another challenge technology poses is that it can  
reinforce inequalities in content production. 
oER production and use are still largely concentrated in 
the Global North. a global consortium of institutions that 
collaborate on oER development, open Education Global, 
had 236 members as of august 2022, but only 20% are 
from asia. Moreover, most oERs available worldwide are  
in English (Janssen et al., 2023). 

open access to research may reinforce biases in who is 
published. Many open access journals – some 30% of  
those registered in the directory of open access Journals – 
charge an article processing fee to authors. This share 
is nearly 40% for directory of open access Journals from 
Indonesia and Singapore, potentially restricting access 
from poorly funded authors or institutions (directory 
of open access Journals, 2022). Research indexes can 
be another source of inequity in publishing. In addition 
to being accused of favouring commercially published 
journals, they require journals to systematically publish 

FI GURE 3.1: 
Even if there are digital platforms, teachers may not have incentives to use them
Percentage of students in schools whose principal agreed or strongly agreed with the statements ‘An effective online learning  
support platform is available’ and ‘Teachers are provided with incentives to integrate digital devices in their teaching’, 2018
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English abstracts as well as a given percentage of English 
articles (sometimes over 50%), effectively contributing to 
global inequality in content production (aguado-lópez and 
Becerril-Garcia, 2019; Bosman et al., 2021). over 60% of 
open access journals in Malaysia, the Philippines and  
Viet Nam only accept English submissions. The share 
reaches 90% in Thailand and 97% in Singapore (Figure 3.2).

The lack of production of digital resources in students’ 
mother tongues is a challenge (Farley, 2023). Myanmar’s 
distance education programme, promoted through the 
Transformation by Innovation in distance Education 
project, relied on English materials, only partially 
translated in Burmese. driven by the increase in mobile 
internet, the project aimed to combine face-to-face 
instruction with online and distance learning, but the lack 
of resources in local languages and the need to create  
ad hoc material for the courses was a problem for its 
effective implementation (Brown and Hung, 2023;  
Gregson and Fawssett, 2020).

Several initiatives in the region focus on producing locally 
relevant content. Thailand launched Thai open Educational 
Resources in 2015, a project supported by the National 

Science and Technology development agency to promote 
the creation and sharing of Thai local and indigenous 
knowledge among institutions, teachers and learners  
(ITU, 2018). as of July 2023, more than 5,000 users  
had contributed to producing and uploading materials 
(open Education Resource library, 2023). The Vietnam  
oER programme is conceived of as a resource repository 
‘of Vietnamese people and for Vietnamese people’. 
It aims to promote Viet Nam's history, literature and 
culture through oERs (Vietnam Foundation, 2023). 
The Ministry of Religious affairs, in collaboration with the 
Ministry of Communication and Information of Indonesia, 
has developed an e-learning portal with resources for 
madrasahs (SEaMEo SEaMolEC, 2023).

Finally, technology can also reinforce inequality by 
increasing access to content mostly to those who already 
have it. among those who have the infrastructure to 
access digital educational content, those most likely to do 
so continue to be the most privileged groups, reflecting 
existing education and skills inequalities. In 2021, 
less than 20% of 10- to 14-year-old learners across 
Southeast asia reported having access to digital education 
platforms (UNICEF and aSEaN, 2021). But students 

FI GURE 3.2: 
Most open access journals in the region only accept English submissions
Share of open access journals registered in the Directory of Open Access Journals by languages accepted,  
selected Southeast Asian countries, 2022
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from advantaged schools are more likely to have access 
to learning platforms than those from disadvantaged 
schools: in Thailand, while 88% of 15-year-old students in 
advantaged schools reportedly have access to an effective 
online learning support platform, the same is true for only 
61% of students in disadvantaged schools. The gap is even 
wider in the Philippines: 75% of students in advantaged 
schools versus 39% of students in disadvantaged schools 
(Figure 3.3).

In Viet Nam, poor digital skills, a lack of training 
opportunities and language barriers have widened the 
gap in access to content between teachers of different 
socioeconomic backgrounds, in particular between those 
from the Kinh ethnicity and those from ethnic minorities. 
Nearly 40% of schools in Viet Nam, most of which are 
in disadvantaged areas, have not developed digital 
education resources (Vinh et al., 2023). In Indonesia, digital 
resources tend to be mostly used by urban users and direct 
consumers. low internet speed and lack of affordability 
prevent both learners and educators from accessing them 
(asian development Bank, 2022a).

CONCLUSION
Technology has improved access to content in Southeast 
asia. open education resources have helped make content 
creation more affordable, efficient and inclusive. digital 
libraries and repositories improve storage and distribution 
channels, and learning management systems help organize 
the contemporary learning environment. Governments 
in the region have played an important role in ensuring 
minimum standards and have led the digitization of 
resources and their dissemination.

yet ensuring the quality, relevance and accessibility of an 
overwhelming amount of digital educational content is 
difficult. The development of digital public goods and the 
use of free and open educational resources are important 
steps in that direction. Making content production more 
inclusive remains challenging, as educational resources are 
often not available in different languages, seldom adapted 
to different contexts and realities, and not accessible by all 
learners and teachers.

FI GURE 3.3: 
Students in privileged schools have more access to online learning platforms 
Percentage of students in schools whose principal agreed or strongly agreed that an effective online learning support platform is 
available, 2018
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Nong Van Duong, 15, and Nong Van Thanh are students 
in Viet Nam. Duong and Thanh faced difficulties during 
the COVID-19 pandemic while other students were 
able to use smartphones or laptops to continue their 
education. Duong and Thanh tried to copy the recording 
from the online class and played it on an old red radio.  

Credit: © UNICEF/UN0610388/Le Vu*
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KE Y MESSAGES
Technology’s potential to improve teaching and learning needs to be proven. 

 � Technology continues to be taught as a subject. In many southeast asian classrooms, its integration  
into teaching and learning remains centred on teachers.

 � The limited evidence of technology’s impact on learning shows a small positive effect, but studies are often 
restricted in scope to geography, subject or duration. Many surveys gather perceptions rather than evidence  
on impact. 

ICT use in classrooms is low, even in the region’s high-income countries.
 � about 8% of 15-year-old students in brunei Darussalam, singapore and Thailand used digital devices for  

more than one hour per week in mathematics and science, according to the 2018 Programme for International 
student assessment.

 � 90% of teachers in Cambodia and the Lao People’s Democratic republic reported ‘never’ or ‘hardly ever’  
using computer-based resources for teaching mathematics in the 2019 southeast asia Primary Learning Metrics.

Technology does not need to be advanced to have an impact; it needs to be context specific.
 � Pre-recorded lessons accompanied by teaching guides can be effective. In the Philippines, the Text-2-Teach  

project led to learning improvements across subjects and grades in about 900 schools. 

 � Devices with preloaded content do not improve learning without the content being integrated into the curriculum 
and contextualized. In Thailand, the One Tablet Per Child programme distributed over 800,000 tablets to primary 
schools but was later discontinued due to a lack of integration into classroom practices.

Technology can improve instruction quality through personalization.
 � Due to its affordability, portability and low data usage, mobile learning is increasingly used to supplement  

in-school instruction. Digital personalization may have a positive impact on learning outcomes. The computer-
assisted personalized learning software, Think!Think!, improved mathematics achievement in a study of primary 
school students in Cambodia.

With appropriate pedagogical integration, digital technology can improve student engagement in some contexts.
 � Digital game-based learning applications are widely used. In Malaysia, Kahoot!, a digital game-based platform  

was found to be effective in improving primary student lesson engagement due to quiz-like features that 
promoted competitive and interactive learning.

But technology use also carries the risk of increasing distraction and lowering student engagement.
 � about 30% of students in Viet Nam reported increasing non-academic distractions, such as browsing  

social media and playing video games, while using technology to study.

 � The switch to online learning during COVID-19 affected student engagement. students in Cambodia  
reported lower scores in the national learning assessment in Khmer and mathematics.

4
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The rapid increase in the uptake of digital technology in 
southeast asia has made digital skills an essential part 

of learners’ basic skill set. however, while students need 
to be taught about digital technology, to acquire digital 
literacy (Chapter 6), this does not necessarily mean that 
students need to be taught through digital technology. 
The value of digital technology for teaching and learning 
needs to be proven. This chapter focuses on the use of 
digital technology for teaching and learning. It analyses the 
potential and challenges of technology integration. It then 
reviews the two main ways in which digital technology 
is used to improve education quality: by improving 
teaching (through distributing resources more equitably, 
personalizing and increasing practice opportunities); and 
by better engaging learners.

TECHNOLOGY IS USED BUT  
NOT EXTENSIVELY IN TEACHING  
AND LEARNING 
Technology can be used in many ways to improve teaching 
and learning (Escueta et al., 2020; ganimian et al., 2020; 
Major et al., 2021). It can personalize instruction and 
supplement instructional time. It can enhance engagement 
by varying how content is represented, for instance using 
multimedia, digital games and collaborative tools (Praheto 
et al., 2020). It can stimulate interaction and promote 
collaboration. but it can also allow learners to learn 
wherever they are, switch between formal and non-formal 
contexts and promote self-directed learning (boticki et al., 
2015; Farley and song, 2015). 

Personalization and adaptive learning technologies have 
been integrated in some cases in national educational 
platforms and commercial applications used in southeast 
asia (Octava Foundation et al., 2022). Yet, teaching and 
learning processes have not yet been transformed. 

In many southeast asian education systems, technology 
is still taught as a subject and its integration into teaching 
remains centred on teachers (rodrigo, 2018). Teachers 
report being inadequately prepared to use technology in 
their pedagogy (sEaMEO INNOTECh, 2023a). For instance, 
teachers in the Philippines encountered difficulties in 
adapting to new technologies and software (Philippine 
Normal University, 2023). Moreover, learners tend to be 
distracted by technology as they associate it with leisure 
activities instead of study (Vinh et al, 2023).

The proliferation of commercial education technology 
companies in southeast asia, often acting as both 
salespeople and government partners, poses different 
challenges. Microsoft has partnered with several 
governments in the region to support ambitious national 
technology integration plans. In brunei Darussalam, 
the Microsoft Partners in Learning Programme, 
in partnership with the Ministry of Education, supports 
the inclusion of digital tools in primary and secondary 
education (Othman, 2019). Microsoft has developed 
localized versions of its e-learning platforms, provided 
devices, and trained teachers and students in using 
Microsoft 365 software, for instance in Indonesia 
(Courtois, 2023; Indonesia News Center, 2022). In the Lao 
People’s Democratic republic, Microsoft worked with 
the Ministry of Education and sport under the Education 
Transformation agreement to integrate technology in 
learning and pedagogical practices (Microsoft, 2015). 
however, private companies are more likely to target the 
most affluent schools and users, with implications on 
equitable quality teaching and learning. In the Philippines, 
private schools extensively use commercial software, such 
as those provided by google and Microsoft. Public schools 
are less likely to use education technology in teaching and 
learning processes (Octava Foundation et al., 2022).

Technology is used but not extensively in teaching and learning .......................... 44

Technology’s potential to improve teaching and learning  
needs to be proven .............................................................................................................. 45

Digital technology appears to improve student engagement ................................ 48

Technology increases disruption and disengagement risks .................................... 50
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National policies and plans are gradually shifting to 
enable teaching through the medium of technology 
(sEaMEO INNOTECh, 2023a). singapore’s Transforming 
Education through Technology Masterplan 2030 supports 
technology-enriched environments for self-directed, 
personalized, connected and student-centred teaching 
and learning (singapore Ministry of Education, 2023b). 
Thailand’s and Viet Nam’s information and communications 
technology (ICT) plans aim to integrate technology 
to improve pedagogy. Timor-Leste prioritizes ICT 
infrastructure through its National strategic Development 
Plan 2011–2030 and aims to equip schools and staff with 
devices to further integrate digital technology in education 
(sEaMEO INNOTECh, 2023a; sEaMEO QITEP in science, 
2023).

a few countries in southeast asia are also integrating 
artificial intelligence in their education systems with 
the goal of improving teaching and learning processes. 
In singapore, the National artificial Intelligence strategy 
and the EdTech Plan promote artificial intelligence 

for personalizing teaching and learning (schiff, 2022) 
through national learning platforms (singapore Ministry 
of Education, 2022a; singapore smart Nation and Digital 
government Office, 2019). The Lao People’s Democratic 
republic developed a Machine Learning Education 
Framework in 2020 and adopted a Use-Modify-Create 
approach, according to which students engage with and 
modify software to create new software (UNEsCO, 2022). 

but despite policies encouraging ICT integration, 
technology use was low in classrooms before COVID-19, 
even in richer countries. according to the 2018 Programme 
for International student assessment (PIsa), only about 
8% of 15-year-old students in brunei Darussalam, 
singapore and Thailand used digital devices on average for 
more than one hour per week in mathematics and science 
lessons (Figure 4.1). In the 2019 southeast asia Primary 
Learning Metrics (sEa-PLM), technology was not used 
extensively for teaching and learning, with 90% of teachers 
in Cambodia and the Lao People’s Democratic republic 
reporting ‘never’ or ‘hardly ever’ using ICT for teaching 
mathematics (Figure 4.2).

TECHNOLOGY’S POTENTIAL TO  
IMPROVE TEACHING AND LEARNING 
NEEDS TO BE PROVEN 
Evidence on how technology interventions affect learning 
should inform the adoption and scaling up of technology 
use in education settings. Yet such evidence is not 
systematically collected (sEaMEO INNOTECh, 2023a) 
and is therefore lacking (asian Development bank, 2022), 
making it difficult to make informed decisions (rodrigo, 
2018). The limited evidence that exists in the region 
suggests small positive effects from the integration of 
specific technologies on learning. however, as is the case 
globally, studies on education technology effectiveness 
do not always include a control group and are often based 
on perceptions, making it difficult to assess impact. 
attributing any positive effects to technology rather than 
other factors, such as added instruction, time, resources or 
teacher support, remains difficult (Mayer, 2019).

PRE-RECORDED AND BROADCAST LESSONS  
CAN SUPPORT DISADVANTAGED LEARNERS
some countries have used pre-recorded and live 
broadcasting of lessons to reduce gaps in access 
and instructional quality. Evidence on how live and 
pre-recorded lectures help improve learning outcomes 
remains limited in the region but it is assumed 
they improve the quality of instruction available to 
disadvantaged learners if contextualized to local needs 
and supported by extensive teacher training. 

FI GURE 4.1: 
Technology is not used extensively in secondary science 
and mathematics lessons
Percentage of 15-year-old students using digital devices for 
at least one hour per week in mathematics and  
science classroom lessons, selected countries, 2018
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Even before the advent of digital technology, radio-  
and television-based instruction was found to have 
positive effects. In Indonesia, a study conducted among 
kindergarten students showed that interactive audio 
instruction improved linguistic, cognitive, physical and 
psychomotor development. an evaluation of radio Math, 
an international programme implemented in Thailand in 
the 1980s, also showed a positive impact on learning  
(ho and Thukral, 2009). 

since 1995, Distance Learning Television in Thailand has 
provided nationwide broadcasted pre-recorded lessons, 
aligned to the national curriculum, to some 15,000 small 
schools in remote areas. Promoted and implemented by 
the Office of basic Education, the programme registered a 
slight increase in the average scores in schools taking part 
in the 2014 Ordinary National Educational Test. Capitalizing 
on this initiative, since 2015, experienced teachers from 
better-served schools have delivered live classes and 
educational content to under-resourced schools as 
part of the Distance Learning Information Technology 
Classroom. surveys highlighted that more than 90% of all 
respondents – including parents, teachers and students – 
were satisfied with this expanded project and considered 
it to be highly beneficial. The success of this broadcasting 
intervention can be traced to the quality of integration and 
added support. The project was supported by a significant 
teacher professional development programme, regular 
supervision from school administrators and the high 
engagement of teachers and parents (Dipendra, 2023; 
Kraiubon, 2021).

Pre-recorded lessons accompanied by teaching guides can 
improve the quality of instruction and improve learning in 
areas with limited teaching resources. Introduced in 2004, 
the Text-2-Teach project was launched in the Philippines as 
a public–private partnership including Nokia, the sEaMEO 
regional Center for Educational Innovation and Technology 
(INNOTECh), local government units and the Department 
of Education to improve the quality of teaching and 
learning resources in underserved public schools through 
mobile technology. Mobile phones with preloaded 
educational content, teacher guides and other mobile 
learning resources were provided in English, mathematics 
and science. Teachers could send text message requests 
for educational resources to be delivered via satellite to 
a school television (Farley and song, 2015; roble, 2018). 
scaled up to about 900 schools by 2014, the project led 
to significant learning improvements across subjects and 
grades, according to a quasi-experimental study of grade 
5 and 6 pupils from 12 schools in 3 provinces. Positive 
results were also recorded in minority and ‘last mile’ 
schools. however, the impact differed by province and by 
teaching experience (sEaMEO INNOTECh, 2014, 2023b). 
Moreover, providing devices to students with pre-recorded 
lessons has not always been successful. It is not enough 
to just deliver inputs without contextualizing them and 
providing support (Box 4.1). 

FI GURE 4.2: 
Technology is not often used in Cambodian and Laotian 
primary mathematics lessons
Percentage of teachers who reported using computer-based 
resources for teaching mathematics in primary classrooms,  
selected Southeast Asian countries, 2019
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SUPPLEMENTING INSTRUCTIONAL TIME WITH 
TECHNOLOGY CAN IMPROVE LEARNING
Video lessons, online libraries and mobile learning 
platforms provide supplemental instruction, often 
after school and without time and space barriers. 
asynchronous video lessons can supplement school 
teaching and promote self-directed learning at learners’ 
own pace. In the Philippines, public secondary school 
teachers developed video lessons to support online 
distance learning in 2020/21. students attended an 
hour of synchronous classes per week and engaged in 
three hours of asynchronous video lessons via google 
Classroom. a quasi-experimental evaluation of the impact 
of these video lessons on a purposely selected sample 
of 50 students, including low-performing learners, found 
improvements in examination scores and understanding  
of concepts (Insorio et al., 2023).

Public–private partnerships have promoted 
technology-based supplementary learning initiatives to 
promote specific objectives. With United states agency  
for International Development support, the Department  
of Education in the Philippines has been implementing 
abC+ reading, a five-year early grade literacy project. 
as part of this project, the free digital libraries, bloom 
and Let’s read, have been developed with reading 
materials adapted to support children’s proficiency in local 
languages, such as Miraya bikol and southern sorsogon 
(Education Development Center, 2018). 

In Malaysia, a private after-school initiative, E-Kelas, 
provides access to educational content aligned to the 
syllabus. The platform includes live tutorials provided 
through video-conferencing software by experienced 
teachers based in Kuala Lumpur. E-Kelas was delivered 
in more than 70 internet centres and reached more than 
13,000 students, especially in remote areas (Maxis, 2019). 
available in Indonesia, Malaysia and singapore, the  
Khan academy, an international learning platform,  
provides instructional videos in science, mathematics 
and language. Its personalized, adaptive features enable 
tailored practice sessions, while its tracking software 
allows teachers and parents to monitor student progress  
(abidin and baharin, 2017).

Mobile learning has been used to supplement in-school 
instruction, mostly with private partners. In Myanmar, 
the Ministry of Education collaborated with Ericsson, 
UNEsCO and other partners on the Connect to Learn 
project, which promoted mobile-based learning in 
31 schools and to more than 33,000 students  
(Qualcomm, 2021). In the Philippines, the Department         

BOX 4.1:

Preloaded content requires that it be integrated 
into teaching and contextualized 

In the early 2000s, large-scale programmes providing  
devices to every child, such as the One Laptop Per Child (OLPC) 
project, were implemented in some countries in southeast 
asia, including in the Philippines, singapore and Thailand. The 
project provided low-cost, low-maintenance laptops with low 
connectivity requirements and loaded with free open source 
learning materials. The laptops aimed to promote learning 
by doing, encouraging students to share their experiences 
and learn together. In the Philippines, OLPC was piloted 
in 2010 when digital devices were distributed to primary 
school students (Philippines Congress, 2011). however, 
the programme outcomes varied by context, depending 
on the availability of teacher support and training and the 
contextualization of learning resources. 

Thailand’s One Tablet Per Child project was the largest  
globally, with 800,000 devices distributed to primary schools. 
Launched in 2012, the project led to the development and 
distribution of about 300 preloaded multimedia learning 
resources, including e-books, videos, and interactive content 
for mathematics, science, Thai, social studies and English. 
Despite the significant investment, the project faced 
challenges related to developing contextualized content, 
ensuring hardware usability, providing teacher training to 
enable pedagogical integration, and assessing learning  
impact. Teachers were not able to integrate the tablets into 
classroom practice and students used them to play games.  
The project was eventually phased out (Tubplee, 2019; 
Viriyapong, 2013), although its revival was recently  
announced (bangkok Post, 2023). 

as part of the National Digital Literacy Programme, all 
secondary school students in singapore are provided with 
digital devices. The programme has been supported by 
technical assistance and guidance to school administrators, 
teachers and parents. Personal learning devices are used 
with the national e-learning platform, the singapore student 
Learning space, and specific education technology applications 
to personalize learning. In 2020, 9 in 10 students reported 
having access to personal learning devices (singapore Ministry 
of Education, 2020, 2023b). In 2021, the Ministry of Education 
decided to ensure the provision of subsidized and free device 
ownership to all secondary school students, a decision 
accelerated by the COVID-19 pandemic (Lee and ho, 2021).
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of Education teamed up with the ayala Foundation,  
Nokia, globe Telecom, Pearson Foundation, Toshiba and 
Microsoft to support the global bridge IT programme 
and make digital resources available through mobile 
technology (Churchill et al., 2018). In Indonesia, a review  
of mobile learning studies found that various commercially 
developed applications and national platforms were used 
to supplement language learning at home (bhardwaj 
et al., 2020). according to primary data collected for this 
report, educators in the Philippines integrate commercial 
applications, such as Quizizz and Mentimeter, in their 
lessons for practising and drilling concepts in reading  
in both English and national languages (Philippine Normal 
University, 2023). In Thailand, learners are encouraged in 
classrooms to use commercial applications on tablets to 
supplement instruction and support independent learning 
(Dipendra, 2023).

Mobile learning has also supported the expansion of 
commercial online tutoring platforms (holonIQ, 2022). 
Private tutoring is widespread in southeast asia, 
for example, 4 in 10 families interviewed in a survey 
reported that their children were engaged in private 
tutoring sessions in singapore. similar shares have been 
estimated in Cambodia and Myanmar (OECD, 2023). 
Mobile technology has made private tutoring accessible 
for those who do not have access to face-to-face 
extra classes. Despite efforts to limit private tutoring, 
students in the New generational schools of Cambodia 
continued to subscribe to paid online tutoring enabled by 
video-conferencing software. The use of online tutoring 
surged during COVID-19. Digital tutoring lowers the cost  
of remedial support compared to face-to-face tutoring, 
but in practice only wealthier households can afford  
digital tutoring, which is expected to maintain inequality  
in student achievement (brehm et al., 2023).

STUDENTS CAN RECEIVE TARGETED  
SUPPORT THROUGH PERSONALIZATION  
AND SOFTWARE ADAPTATION

Personalized adaptive software generates analytics 
that can help teachers track student progress, identify 
error patterns, provide differentiated opportunities for 
practice, make feedback more specific and reduce teacher 
workload on routine tasks (baker, 2016). singapore’s ICT 
Masterplan and Ed-Tech Plan promotes personalized 
teaching and learning in primary and secondary education. 
The national learning platform, student Learning space, 
uses artificial intelligence to generate learning analytics to 
help teachers track student progress and address specific 
gaps in student learning (singapore Ministry of Education, 

2022b; singapore smart Nation and Digital government 
Office, 2019). all school leaders, teachers and students 
have access to the platform. Integrated with personalized 
adaptive software, personal learning devices provided  
to all secondary students are meant to help them adjust 
their learning experience to their own time and pace 
(singapore Ministry of Education, 2022b). In Malaysia, 
the Education blueprint 2013–2025 encourages the 
delivery of personalized adaptive learning through 
different modes, such as blended and online learning as 
well as interactive online tutoring, with a focus on language 
learning (Malaysia Ministry of Education, 2013).

Personalization may be having a positive impact on 
learning outcomes according to small-scale studies. 
In Thailand, students showed positive perceptions towards 
learning science with the support of a personalized 
e-learning system for a month, with younger students 
responding more positively. They also reported slightly 
improved academic performance (Dipendra, 2023). 
Think!Think!, a computer-assisted personalized learning 
software application supported by the Japanese 
International Cooperation agency, aims to improve 
foundational mathematics and critical thinking skills in 
Cambodia. The application, which includes games and 
puzzles, has reached over 100,000 downloads (asian 
Development bank, 2022). a randomized controlled trial 
over three months involving grade 1 and 5 students 
from five public primary schools near Phnom Penh found 
significant positive effects on mathematics achievement 
(Ito et al., 2021). 

Commercial actors have developed and managed a 
large number of personalized adaptive digital tools and 
platforms. however, these products often lack evidence 
on their effectiveness, and tend not to cover curriculum 
subjects. In Indonesia, mapping of 60 education technology 
firms, some of which integrate personalization in their 
products, found that less than 15% offered a specific 
content focus on reading, mathematics and science. 
Instead, most provide technology-related skills, such as 
programming and coding (bhardwaj et al., 2020).

DIGITAL TECHNOLOGY APPEARS TO 
IMPROVE STUDENT ENGAGEMENT 
Digital technology, such as games, multimedia, simulators 
and collaboration tools, is increasingly used in southeast 
asia. When appropriately designed and effectively 
integrated in pedagogy by teachers, these applications  
can help engage students and parents and indirectly affect 
student outcomes. 
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DIGITAL GAMES FOSTER KNOWLEDGE  
ACQUISITION IN INTERACTIVE WAYS 
Digital educational games and gamification, i.e. 
the integration of game features, such as challenges, 
scores and ranking, in digital learning, can improve 
academic and non-academic skills by increasing 
engagement (schindler et al., 2017; sEaMEO rECsaM, 
2023) and motivation (Mayer et al., 2019).

game-based learning applications are widely used in 
southeast asia. In Viet Nam, a survey of primary and 
secondary school students conducted for this report found 
that more than one in two students used game-based 
learning applications and websites for developing literacy 
and numeracy skills (Vinh et al, 2023). research for 
this report also confirmed that teachers from the Lao 
People’s Democratic republic, Malaysia and Viet Nam used 
commercially developed interactive game-based learning 
applications, websites and platforms – such as Kahoot! 
Quizizz, Quizlet, Padlet and Canvas – mostly employed 
during warm-up and sum-up classroom activities 
(Vinh et al, 2023).

Evaluations of the effectiveness of commercially 
developed game-based applications have mostly been 
conducted in higher education settings and are often 
based on perceptions rather than test results. as part of 
gamification functions of the Digital Educational Learning 
Initiative Malaysia, Kahoot! was found to be effective 
in improving primary student lesson engagement due 
to quiz-like features that promoted competitive and 
interactive learning (Pavitra and Tan, 2023). a randomized 
control trial of Quizlet, a game-based application for 
learning English, showed that the application was effective 
in vocabulary retention among students of a private school 
in Viet Nam. Most participants wanted to continue using 
Quizlet to review their vocabulary (Nguyen and Le, 2022). 

Large-scale longitudinal studies on the effectiveness 
of gamification are limited to a few countries. a review 
of 22 empirical and theoretical studies on game-based 
learning in asian primary and secondary schools, 
of which 7 were in singapore, showed positive cognitive 
and non-cognitive effects. Combined with supporting 
pedagogical approaches, games were found to improve 
cognitive and affective dimensions of learning (so and 
seo, 2018). statecraft X, a multiplayer simulation game, 
supplements singapore’s formal social studies curriculum 
for 15-year-old students. an evaluation of secondary 
school students who used statecraft X to supplement 
their regular classroom instruction for three weeks found 
that it had improved subject knowledge. These benefits 
were possible as a result of adequate teacher preparation, 

students’ willingness to play games and engagement 
in classroom dialogue (gaydos, 2021). analysis of the 
results of the 2015 PIsa ICT usage and achievement 
data from more than 8,000 students from 237 schools 
in Thailand found that students who played single-player 
games almost every day had better scores in reading, 
mathematics and science than their peers who never or 
almost never played. however, playing multiplayer games 
often negatively impacted learning achievement, especially 
in reading and science (srijamdee and Pholphirul, 2020). 

game-based applications are also used in low-resource 
settings to practise literacy and mathematics skills. 
In Cambodia, a game-based application developed 
under World Education’s all Children reading initiative 
was used by more than 100 schools across 5 provinces 
(World Education, 2023). It promoted early-grade reading 
in the Khmer language with pedagogy that focused on 
practising the Khmer alphabet, vocabulary and phonetics. 
The pedagogy complements the Cambodian government’s 
new early-grade reading curriculum. a study found that 
grade 2 and 3 children who often used the application 
reported high scores in reading. Interactive game-based 
activities, a user-friendly interface and instructional 
support were some design features that helped improve 
student engagement, although the design needed  
further alignment to users’ needs and capabilities  
(Oakley et al., 2022). 

REPRESENTING CONTENT IN VARIOUS  
WAYS FACILITATES LEARNING
Commercial applications are widely used to develop and 
deliver multimedia-based teaching content. In Cambodia 
and the Philippines, interviews conducted for this report 
highlighted the use of Facebook, Instagram, TikTok and 
YouTube to supplement teaching and learning (brehm et al., 
2023; Philippine Normal University, 2023). a systematic 
review of how YouTube is used to support classroom 
teaching in the Philippines found positive impacts on 
student comprehension, motivation and academic 
performance in English and mathematics (Dagohoy, 2023). 
In brunei Darussalam, embedding videos into classroom 
teaching was found to have a positive impact on students’ 
conceptual understanding of biology (Fan et al., 2018). 
In Timor-Leste, teachers reported that incorporating 
animations and learning videos into teaching supported 
student engagement by making the learning process 
visually attractive, interactive and easier for students 
(sEaMEO QITEP in science, 2023).

according to the 2019 sEa-PLM, less than 20% of 
teachers reported having interactive whiteboards in their 
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classrooms in five countries, ranging from 1% in Cambodia 
to 18% in the Philippines and Viet Nam and 50% in Malaysia 
(sEa-PLM, 2019). brunei Darussalam has invested in 
interactive whiteboards since 2005, along with teacher 
professional development. The use of such whiteboards  
to teach chemistry to grade 11 students was found  
to have a positive impact on learning achievement  
(Emron and Dhindhsa, 2010). 

Evidence is limited on the effectiveness of investments in 
smart classrooms with enhanced interactivity features. 
smart schools have been expanding in Viet Nam, after the 
first such primary school was inaugurated in hanoi in 2013. 
a trial of the smart classroom model in 2018/19 in another 
primary school, where it was used to teach mathematics, 
science and social studies in grades 3 to 5, reported 
positive perceptions but the impact on learning was not 
evaluated (Tran and Tran, 2023).

simulations facilitate practical and visual learning and 
can promote learners’ engagement (sEaMEO rECsaM, 
2023). Delivery of educational content through virtual and 
augmented reality as pedagogical tools in mathematics 
and science is increasing in southeast asia (Pillay and 
Pant, 2022). In singapore, a study on the use of immersive 
technology for teaching socioemotional learning to 
secondary students found that such virtual environments 
were not necessarily more effective than using traditional 
teaching or videos, but students reported higher levels 
of engagement (Tan et al., 2022). Virtual laboratories 
can help develop students’ practical science skills by 
allowing unlimited repetition of experiments in a safe and 
cost-efficient manner. Indonesia’s online learning platform, 
rumah belajar, uses simulations to provide virtual classes 
and laboratories and promote collaboration among more 
than 600,000 users. The Laboratorium Maya feature 
(Virtual Laboratory) simulates laboratory equipment and 
offers an interactive and engaging learning experience to 
practise experiments (sEaMEO sEaMOLEC, 2023).

DIGITAL TECHNOLOGY CAN SUPPORT 
COLLABORATIVE LEARNING AND COMMUNICATION
Digital technology can help students collaborate, facilitate 
asynchronous group work and promote knowledge 
co-creation (Wang and shen, 2023). In singapore, 
teachers have been using a variety of tools with social 
media features, such as LinoIT, Wallwisher, MindMeister, 
google sites and Edmodo (now discontinued), to support 
collaborative learning. a review of 126 studies published 
between 2010 and 2019 by singapore’s National 
Institute of Education found that ICT was used to support 

collaborative pedagogical practices in classrooms. 
real-time chat tools and online forums enable peers to 
collaborate on group projects asynchronously. structured 
communications platforms, such as sMILE and Newsroom, 
encourage students to express their opinions, answer 
questions and debate (seow et al., 2020).

such collaborative tools can have positive impacts if 
combined with teacher support. In Malaysia, 1bestariNet 
initiative aims to connect 10,000 primary and secondary 
schools to the internet and has promoted a cloud-based 
teaching and learning environment through FrogLearn, 
an online learning platform. an experimental study 
exploring the role of using the platform in improving 
English language teaching and learning reported positive 
outcomes. The experimental group that assessed their 
peers’ writing using the materials uploaded on the 
FrogLearn virtual learning environment for eight lessons 
reported improvements in their descriptive writing 
tests compared to the control group receiving regular 
instruction. however, the results cannot be attributed  
to the use of the platform alone, as the intervention 
involved significant teacher support and guidance  
(Zainal and Zainuddin, 2020).

audio and video conferencing tools can facilitate 
collaborative learning by reducing time and space 
barriers (Wang and shen, 2023). The flipped classroom 
allows students to follow lectures at home and spend 
classroom time collaborating with each other and with 
teachers (bredow et al., 2021; Kushairi and ahmi, 2021). 
Evidence on the impact of this approach tends to focus 
on higher education settings (Jdaitawi, 2019). small-scale 
studies highlight that flipped classrooms may improve 
learning outcomes in schools. In brunei Darussalam, 
grade 9 students using flipped learning registered gains 
in mathematics and reported a positive perception of this 
pedagogical approach (ali et al., 2022). 

Technology also provides teachers several low-cost and 
convenient ways to communicate up-to-date information 
about their child’s learning progress (Box 4.2). ICT can 
improve parental knowledge and practices through training 
and information (Nicolai et al., 2023a). 

TECHNOLOGY INCREASES DISRUPTION 
AND DISENGAGEMENT RISKS
In contrast to digital technology’s potential to improve 
education, the use of devices for teaching and learning is 
accompanied by growing concerns of increased classroom 
disruptions and lower student engagement. In addition 
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to the immediate disruptions to teaching and learning, 
the use of technology is associated with negative 
impacts on physical and mental well-being and increased 
susceptibility to online risks and harms, which affect 
academic performance in the long-term. For example, 

a meta-analysis of research on internet use among 
students in southeast asia indicated that internet  
and gaming addiction was prevalent among students 
(balhara et al., 2018).

Education systems have adopted varied approaches, 
ranging from restricting use of devices to banning them 
completely from the classroom (Chapter 9). Malaysia 
and Viet Nam have banned the use of mobile phones 
in classrooms. In Viet Nam, primary data collected for 
this report found that 30% of the surveyed students 
reported increasing non-academic distractions while using 
technology to study, such as browsing social media and 
playing video games. Distractions and feelings of anxiety 
were higher among secondary students. In classrooms, 
the use of mobile phones was found to be disruptive during 
study hours, making it difficult for teachers to manage the 
class (Vinh et al, 2023).

The use of tablets and phones can make classroom 
management a challenge for teachers. In Indonesia, 
mathematics teachers in secondary schools were reluctant 
to use mobile technologies for teaching. They reported 
being concerned about the improper use of mobile phones, 
increased distraction and the negative impact on students’ 
mental well-being (abidin et al., 2017).

Online learning during the COVID-19 pandemic relied  
on teachers’ ability to design lessons suited for online 
delivery and on students’ ability to self-regulate learning; 
in the absence of these two factors, online delivery may 
increase the risk of disengagement and learning losses 
(bergdahl et al., 2020; UNICEF and UNEsCO, 2021). 
In disadvantaged areas of Viet Nam, teachers were 
unprepared to facilitate online learning. according  
to a 2020 survey, 93% of teachers in remote provinces  
reported never having used modern technologies  
prior to COVID-19. The switch to online learning made 
it difficult to interact, engage and assess learners 
remotely (UNICEF and UNEsCO, 2021). In Thailand, 
online distractions and the poor quality of teaching and 
learning decreased students’ motivation and engagement 
(aroonsrimarakot et al., 2023). In Indonesia, a survey 
of some 160 secondary school mathematics teachers 
highlighted several barriers to e-learning during COVID-19, 
such as a lack of online content aligned to curricula, 
teachers’ inability to teach using ICT and students’ lack 
of knowledge and skills to engage in learning using ICT 
applications (Mailizar et al., 2020).

BOX 4.2:

Digital technology helps parents engage with 
their children’s learning

Parents’ familiarity with common online communication 
tools and social media platforms has been leveraged by 
teachers to enhance parental engagement. Email, messaging 
applications and discussion forums allow teachers to share 
course materials, provide regular updates and communicate 
with parents. In Thailand, the Ministry of higher Education, 
science, research and Innovation promoted the use of online 
teaching, learning management systems and social media 
and messaging platforms to improve communication with 
parents. Teachers reported using Line and Facebook messaging 
applications for instant communication with parents 
(Dipendra, 2023). In the Total reading approach for Children 
Plus programme, parents in Cambodia were trained on how 
to install aan Khmer, a mobile learning application, and were 
guided on choosing appropriate learning materials from the 
toolkit to use with their children (Nicolai et al., 2023b). 

During the COVID-19 pandemic, governments used ICT 
to communicate with parents and engage them in their 
children’s learning. The transition to digital learning has been 
overwhelming for many students and parents, especially 
younger students and those from marginalized communities. 
Parents, particularly in rural areas or from lower socioeconomic 
backgrounds, needed guidance on how to manage home-
based learning. Lack of classroom interaction shifted much of 
the burden of teaching from teachers to parents (UNICEF and 
UNEsCO, 2021).

In Viet Nam, the Ministry of Education and Training issued 
specific guidelines on providing broadcast teaching and 
learning. Communication between schools and parents was 
strengthened by parent–teacher meetings and question and 
answer sessions online and by telephone (hoang et al., 2020). 
singapore introduced Parent Kits that cover multiple areas of 
how parents can support their children’s home-based learning 
(singapore Ministry of Education, 2023a). In the Lao People’s 
Democratic republic, the Ministry of Education and sports 
developed the Teaching and Learning Platform, Khang Panya 
Lao, which facilitated regular communication with parents 
(australian Council for Educational research, 2023).
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CONCLUSION

Many southeast asian countries have been trying to 
integrate technology into teaching and learning processes, 
albeit to a limited extent so far. successful integration of 
technology needs to be supported by strong pedagogical 
alignment, contextualization and teacher support. It has 
various benefits including supplementing and personalizing 
instruction and stimulating student engagement 
through multiple media. but despite its potential for 
improving teaching and learning, the use of technology is 
accompanied by the risk of increasing student distraction 
and disengagement. Many technology products and 
platforms are developed by commercial education 
technology actors, which brings specific challenges. 
and the evidence of impact on learning outcomes is 
limited. Particularly needed is large-scale research that 
systematically explores how technology can facilitate 
learning in a sustained way and in diverse contexts. 
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Teacher Ko Phyo Thet Tun teaches a course  
on computers during the evening nFMSe  
class in loikaw, Myanmar.  

credit: © uniceF/un0324870/oo* 
released to everyone
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KE Y MESSAGES
Southeast Asian countries are promoting the digital transformation of their higher education systems.

 � regulations are conducive to digital transformation in higher education in Southeast asia. Malaysia expects  
private higher education institutions to integrate experiential learning through, for instance, virtual and  
augmented reality by 2025.

Open and distance learning has expanded access to higher education.
 � The university of the Philippines open university accounted for 17% of the university’s  

graduate student population in 2021/2. 

 � Flexible entry regulations at universitas Terbuka in indonesia have led to 320,000 students enrolled,  
of which 40% are aged over 30. 

 � Massive open online courses (Moocs) promote access to learning. Thailand cyber university  
provided official Moocs to over 800,000 students in 2021.

Open and distance learning strives to provide equitable education opportunities of good quality.
 � in Myanmar, distance education provides access to 500,000 students, about 60% of the country’s  

undergraduates, who could not have moved locations to be full-time students. 

 � internal and external quality assurance mechanisms are being deployed. at Wawasan open university  
in Malaysia, online counselling helped increase retention in online learning courses.

Micro-credentials complement higher education in Southeast Asia.
 � one in four students in the Philippines are estimated to use online and micro-credential courses to  

complement their university studies. With almost 3 million enrolments, indonesia, the Philippines  
and Viet nam had the highest growth rate of new learners in coursera in 2021. 

 � Malaysia’s transferrable credits system enables the use of micro-credentials to obtain formal qualifications.

Digital technologies support teaching and learning in higher education.
 � an aSean survey of 183 higher education educators in cambodia, the lao People’s democratic republic  

and Viet nam found that around one third were engaged in blended teaching practices. 

 � immersive virtual environments have the potential for improving technical and vocational education. Yet in  
2019, fewer than one in three of 239 training institutions surveyed in cambodia, indonesia, the Philippines  
and Viet nam used simulators and fewer than one in four integrated virtual and augmented reality.

 � Videos, interactive exercises, gaming and collaborative features have been found to improve student engagement 
and motivation but evidence on the impact of these tools on learning practice and outcomes is lacking.

 � a lack of educator capacity and infrastructure is an obstacle to applying digital technology. about two in  
three university students in Viet nam consider that lecturers’ low icT competence levels negatively affect  
the integration of digital technology in teaching. in cambodia, most lecturers use their own laptops and  
self-financed internet services.

5
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Worldwide, higher education institutions have  
adopted education technology earlier and to a larger  

extent than institutions at other education levels. 
in Southeast asia, technology-based approaches have 
expanded access to post-secondary education, facilitating 
alternative paths for many learners. Massive online open 
courses (Moocs) and micro-credentials have boomed 
in the region, as a form of skills development that 
complements formal education. 

This chapter provides an overview of the application 
of digital technology in higher education in Southeast 
asia. it focuses on regulations enabling the adoption 
of technology to expand access to education, including 
for hard-to-reach groups. it explores the integration of 
formal and non-formal learning through Moocs and 
micro-credentials. Finally, it describes the integration 
of digital technologies in teaching and learning, and the 
challenges higher education institutions have faced. 

SOUTHEAST ASIA PROMOTES THE 
DIGITALIZATION OF HIGHER EDUCATION
regulations in the region are considered particularly 
conducive to digital transformation in higher education. 
an open global consultation, conducted by the 
international association of universities, found laws and 
policies regulating higher education, accreditation, quality 
assurance systems and financial frameworks in asian and 
Pacific countries to be highly supportive of technology 
(Jensen, 2019). Southeast asian countries, in particular, 
promoted digital technologies for access to and provision 
of higher education programmes.

Most Southeast asian countries promote open and 
distance learning approaches, which are often being 
applied in higher education (SeaMeo SeaMolec, 2023). 
in 2016, the Thailand 4.0 initiative institutionalized 
distance education for skills and economic development 

(Farley, 2023; SeaMeo recSaM, 2023). in this favourable 
context, higher education institutions set up open 
courses on dedicated platforms to further expand such 
opportunities (dipendra, 2023). drawing on a long history, 
indonesia institutionalized distance learning at the turn 
of the century, extending it to the entire education sector 
with the intent to widen access for hard-to-reach students 
through financial mechanisms and the accreditation of 
diverse providers (SeaMeo SeaMolec, 2023).

Some countries aim to set up open and distance  
learning, or expand it further, in their strategic plans.  
The Malaysian higher education Blueprint 2015–2025  
makes online learning an integral component of higher 
education. The strategic document aims to increase 
tertiary enrolment rates from 36% currently to 53%, 
and overall higher education enrolment rates from 
48% to 70%, including through online learning, with 
70% of programmes required to use blended learning 
models by 2025 (Malaysia Ministry of education, 2015). 
indonesia aims to increase access to tertiary education 
to 50% through online learning by 2026 (garcia et al., 
2021). in Viet nam, the national digital Transformation 
Program toward 2025 aims for at least 20% of programme 
content to be delivered through online classes, laying the 
foundation for universities to become digital 
(Vinh et al, 2023). cambodia aims to establish its first 
open university as part of the cambodian cyber university 
network (eam and Song, 2022). 

in addition to improving access, some regulations have 
focused on the integration of digital technology in teaching 
and learning. cambodia’s higher education roadmap 
2030 and Beyond outlines its plan to integrate technology 
into teaching and learning by 2032 (Phyrom and Song, 
2022). Malaysia’s strategy on private higher education 
institutions, which enrol more than 50% of students in the 
country, expects them to integrate experiential learning 
by 2025 through virtual reality, augmented reality, mixed 
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reality, artificial intelligence, the internet of Things and 
learning about advanced digital media and robotics 
(Malaysia Ministry of education, 2020; uneSco iBe, 2021). 

Technology is also being integrated into higher education 
management systems (Chapter 7). Brunei darussalam’s 
digital Transformation Plan 2023–2027 aims to create a 
centralized digital platform to facilitate student admissions 
and manage learning processes (Brunei darussalam 
Ministry of education, 2022; SeaMeo VocTech, 2023). 
cambodia’s higher education Masterplan 2010 aimed 
to use icT to improve student data management 
and progress monitoring (cambodia Ministry of Post 
and Telecommunications, 2020). in September 2020, 
the Philippines encouraged institutions to establish and 
support learning management systems. a dedicated  
office for tertiary online learning and distance education 
was set up in the commission on higher education 
to monitor and report on open and distance learning 
(Philippines commission on higher education, 2020;  
World Bank, 2022).

The coVid-19 pandemic and the forced closure of 
education institutions prompted many countries to 
regulate the sector more systematically and provide 
guidance on digital technology (nagarajan and Tozsa, 
2021). in 2021, Viet nam regulated online tertiary 
teaching  and learning more comprehensively (circular no. 
08/ 2021/TT-BGDĐT). The National Digital Transformation 
Programme through 2025 with orientations toward 
2030 includes digital technology in education starting  
with a pilot in the five main public universities  
(Vinh et al, 2023). in the lao People’s democratic republic, 
online learning had developed through projects, but the 
Ministry of education and Sport made the first attempt 
to regulate the practice in 2020. higher education 
institutions, such as the national university of laos, 
have developed their own guidelines concerning content 
development, teaching practices and assessment (acu 
Secretariat, 2021; australian council for educational 
research, 2023).

OPEN AND DISTANCE LEARNING  
HAS SUPPORTED ACCESS  
TO HIGHER EDUCATION 
Tertiary education participation in Southeast asia 
quadrupled between 1990 and 2010 and has continued  
to grow since, albeit more slowly, with the gross enrolment 
ratio reaching 38.5% in 2022, driven mainly by fast 
progress in indonesia (from 24% to 43%) and Viet nam 
(from 24% to 42%) between 2010 and 2022 (Figure 5.1). 

Technology, among other factors, has helped increase 
access to tertiary education (hong and Songan, 2011; 
uneSco-ieSalc, 2020). in Southeast asia, distance higher 
education has a long tradition, originally through printed 
learning materials, radio and television programmes 
(Chapter 2). The first initiatives – correspondence teacher 
training in indonesia and radio farmers’ school in the 
Philippines – date back to the 1950s. distance education 
expanded in science teaching and learning. in Malaysia, 
the Science university of Malaysia established the first 
centre of distance education (Pusat Pendidikan Jarak 
Jauh) in the 1970s. The programme used a mix of distance 
education modalities, based on recorded lectures and 
combined with face-to-face engagement and self-learning 
(Sirat and Wan, 2023). launched by the university of the 
Philippines los Baños in 1984, the Science Teaching  
using distance instruction programme led to the 
establishment of the first open university of the  
country (asian association of open universities, 2022).

F IG U R E 5.1: 
Tertiary education participation has grown unevenly in 
Southeast Asia since 2010
Tertiary education gross enrolment ratio, Southeast Asian 
countries, 2010–22
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open and distance initiatives in higher education have 
evolved with the establishment of open universities 
(Bandalaria, 2018). open universities offer flexible access, 
with minimal or no entry requirements, and typically use 
technology to offer distance education opportunities, 
exclusively or in combination with conventional 
programmes (Stein, 2020). 

established in 1984, indonesia’s universitas Terbuka 
(literally meaning ‘open university’) is one of the leading 
public open universities in the region and in the world 
(universitas Terbuka, 2023a). distance education is 
promoted through different media, from printed materials 
to Moocs (Padmo et al., 2017). universitas Terbuka is 
considered an example of flexible and accessible learning 
(Mizal et al., 2021), with an adaptable calendar and open 
registration process. Students can choose the number 
of courses and the amount of hours of study. Since 2017, 
new entry regulations allow students to register at any 
time of the academic year, which has led to a further 
increase in enrolments (darojat and li, 2023; Welch and 
aziz, 2023). enrolments at universitas Terbuka are steadily 
increasing, reaching more than 400,000 students from 
more than 50 countries in 2023 (universitas Terbuka, 
2023b, 2023a). 

There are four open universities in Malaysia, while at 
least seven other universities provide open and distance 
programmes (Malaysia Ministry of education, 2020). 
The university of the Philippines open university was 
established in 1995, evolving out of a distance education 
programme. it moved its programmes fully online in 
2004 and has been providing Moocs since 2013, further 
expanding access (Philippine normal university, 2023). 
in 2021/22, the open university accounted for about 
17% of the university of the Philippines' graduate student 
population (uPS Budget office, 2021). 

MOOCS EXPAND ACCESS AND INTEGRATE FORMAL 
AND NON-FORMAL LEARNING
higher education institutions in asia have turned to 
Moocs, leveraging their ability to reach a potentially 
unlimited number of participants at a relatively low  
cost (Farley, 2023). Moocs have spread, encouraged  
by supportive national policies (Kato et al., 2020;  
Zhang et al., 2020). 

Thailand’s office of the higher education commission 
launched the Thailand cyber university in 2016 to offer 
official Moocs and on-demand skills development through 
its platform. as of March 2021, over 800,000 students 
were estimated to have enrolled in its online courses 
(crocco and Pitiyanuwat, 2023), following a doubling of 
its user base during the coVid-19 pandemic (Shah, 2020). 
in Thailand, diverse partners contribute to designing 
and providing online courses, including international 
universities and organizations, private companies, 
government agencies, and public and private universities. 
about 46% of higher education institutions in Thailand 
offer courses through the platform, blurring the 
boundaries between formal and non-formal education. 
Several other universities in Thailand have also set up 
Mooc platforms, integrated with their programmes. 
Sukhothai Thammathirat open university was one of the 
leaders offering Moocs as part of its formal education 
provision (Farley, 2023). among traditional universities, 
chulalongkorn university’s chula Mooc and Thammasat 
university’s gennext Mooc provide online courses to their 
students (dipendra, 2023).

Both public and private universities in the Philippines, 
including the Polytechnic university of the Philippines, 
central luzon State university and Benguet State 
university, provide online courses leading to formal 
degrees (Philippine normal university, 2023). 
all 20 Malaysian public universities made Moocs available 
to students, internal and external (Subramaniam, 2023). 
at the regional level, the SeaMeo regional open learning 
centre set up a Southeast asia Moocs network in 2020 to 
promote the capacity of Moocs providers in the region and 
share practices (Farley, 2023).

OPEN AND DISTANCE LEARNING CAN IMPROVE 
EQUITY IN EDUCATION OPPORTUNITIES
access to and participation in higher education is 
determined by individual characteristics, such as wealth 
and location (oecd, 2023). in indonesia, 80% of the richest 
attended tertiary education in 2017 compared with less 
than 10% of the poorest. in Viet nam, urban youth are 
three times more likely to attend tertiary education than 
their rural peers. less than 5% of the poorest youth and 
less than 10% of rural youth in cambodia are estimated to 
attend tertiary education (Figure 5.2). 
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open and distance education can help overcome traditional 
obstacles to accessing higher education (Bandalaria, 
2018; lim et al., 2020). in Myanmar, distance education 
provides access to those who cannot afford to move to 
study and be full-time students. distance learning allows 
them to combine part-time jobs with education. a distance 
education programme, which is offered by 35 learning 
centres at Yangon university of distance education for 
lower Myanmar and at Mandalay university of distance 
education for upper Myanmar, is estimated to reach about 
60% of undergraduate students in Myanmar, or around 
500,000 students (howson and lall, 2020). in-presence 
training is still required for examination preparation and 
for practical sessions for science students, but is often not 
attended (gregson and Fawssett, 2020; lall, 2021).

open and distance courses, and in particular Moocs, have 
enabled access to tertiary education for those living in 
remote areas and those who do not follow a continuous 
educational path from secondary school. in indonesia, 

Moocs have helped reach students in remote islands, 
unlike what is often observed globally. it has been 
estimated that 95% of students in indonesian Moocs  
are working adults (Belawati, 2019). at universitas 
Terbuka, 40% of students are aged over 30  
(acu Secretariat, 2021). Moreover, affordability is  
ensured through diverse fee mechanisms depending  
on study programmes and learning modalities, and  
through dedicated scholarships (counselor corporation,  
2023; Welch and aziz, 2023; Zuhairi, 2019).

at the same time, open and distance education 
opportunities require affordable and suitable technology 
and connectivity, which may perpetuate existing inequality 
by economic, social and cultural characteristics. in Viet 
nam, analysis conducted for this report shows that 11%  
of students from ethnic minorities are more likely to use 
broadband cellular network technology to learn online  
than fixed broadband, as Wi-Fi is not or is poorly available 
in their houses, which impacts their chances to experience 

FI GURE 5.2: 
Very few poor young people attend tertiary education in Southeast Asia
Gross attendance rates in tertiary education, by location and wealth quintile, selected Southeast Asian countries, 2014–19
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an effective distance learning experience (Vinh et al, 2023). 
The expansion of the Vietnam national open university 
has been challenged by shortcomings in the 
icT infrastructure (SeaMeo SeaMolec, 2023).

in addition to equity concerns, quality is often at the  
centre of debates about distance education. Various 
approaches have been followed in Southeast asia to 
ensure the relevance and quality of higher education 
provision (Box 5.1) (Zuhairi et al., 2020).

MICRO-CREDENTIALS COMPLEMENT HIGHER 
EDUCATION IN SOUTHEAST ASIA
rapid economic expansion and the increasing digitalization 
of some sectors mean that Southeast asia’s economies 
and labour markets are undergoing deep transformations. 
it is estimated that more than 60% of workers in 
electronics in indonesia, Philippines, Thailand and Viet nam 
and over 80% of workers in the textile and clothing industry 
in cambodia and Viet nam will be affected in the next 

decades (ilo, 2021). education and training systems need 
to respond to such transformations (Box 5.2). 

one response has been the growth of micro-credentials, 
which provide a wide range of opportunities for 
on-demand skills development (West and cheng, 
2022). Micro-credentials refer to ‘a record of focused 
learning achievement verifying what the learner knows, 
understands or can do’ that has ‘stand-alone value and 
may also contribute to or complement’ other qualifications 
(oliver, 2022, p. 6). one in four students in the Philippines 
are estimated to use online and micro-credential courses 
from national and international platforms to complement 
their learning experience (World Bank, 2022). in 2021, 
indonesia, the Philippines and Viet nam with almost 
3 million enrolments combined, all ranked among the top 
10 countries with the highest learner growth, measured by 
enrolment increases, on coursera, an international Mooc 
provider (coursera, 2021).

BOX 5.1:

Open universities have instituted quality assurance and support mechanisms

open universities have put quality assurance mechanisms in place (Zuhairi et al., 2020). Quality assurance at universitas Terbuka is 
based on a system of internal and external reviews and adjustments. in 2004, a Quality assurance centre was set up to define quality 
guidelines, monitor and report on the quality of university programmes, and coordinate external evaluations. The internal system is based 
on preventive actions and evaluation processes aimed to establish a quality work culture (Zuhairi, 2019). learners and staff participate 
in quality oversight and implementation, in which faculty members receive training. external quality reviews are conducted every three 
years by the international council for open and distance education (darojat and li, 2023; Welch and aziz, 2023).

Supranational agencies have developed public accountability and transparency frameworks for higher education programmes. The 
asian association of open universities, a non-profit organization which aims to promote quality (asian association of open universities, 
2020b), covers more than 10 million students across 20 countries (asian association of open universities, 2022). as of 2020, 12 of 
its 44 full members are Southeast asian universities (asian association of open universities, 2020a). it has proposed guidelines and 
developed a quality assurance framework that includes the promotion of tutoring and counselling services and peer support structures 
(darojat et al., 2015). 

at Wawasan open university, a private tertiary institution in Malaysia, the introduction of online counselling in 2017 targeted at distance 
education students helped increase the retention of those at risk of dropping out (chuah and lim, 2018). The Sukhothai Thammathirat 
open university in Thailand provides a combination of online and in-person learning services on a group and individual basis throughout 
the country. educational and professional counselling helps students adjust to the distance education environment (asian association of 
open universities, 2022; international affairs unit Sukhothai Thammathirat open university, 2010).

clear accreditation rules are another means for a tertiary education system to achieve good quality (Zuhairi et al., 2020). The Malaysian 
Qualifications agency has developed accreditation criteria for distance programmes in line with international standards. The open and 
distance learning code of good practice covers many dimensions, including curriculum development, learning assessment and programme 
monitoring (Sirat and Wan, 2023). Within this framework, open university Malaysia carries out student evaluations to measure the level 
of satisfaction with courses and services and ensure recurrent monitoring and review (Jung, 2023). The aSean university network has 
also outlined guidelines to promote consistent quality assurance of qualification systems in the region, which was finalized in 2020 and 
extended to online learning (aSean, 2021a).
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Singapore has turned to digital platforms to strengthen its 
lifelong learning programme and encourage independent 
learning (nguyen et al., 2022). MySkillsFuture is an 
online platform that provides learning opportunities and 

resources as part of Singapore’s SkillsFuture lifelong 
learning initiative. citizens aged 25 and older can spend 
Skills Future credit they receive from the government 
on the platform to continue learning. in 2021, about 
250,000 individuals used credits. among them, more than 
22,000 participated in training to acquire relevant skills for 
digital jobs. With the goal of widening these opportunities, 
the SkillsFuture Singapore agency collaborated with 
nTuc learninghub, gnowbe and Zillearn, online training 
providers, on a two-year pilot starting in 2021 to spend 
SkillsFuture credits for micro-credentials on digital 
platforms (centre for evidence and implementation, 2023; 
Skills Future Singapore, 2021).

Some countries have developed minimum quality 
standards frameworks for micro-credentials to link them 
to formal learning (oliver, 2019). Malaysia was one of the 
first countries to create a system of transferrable credits 
(Shahar, 2016). in 2019, the Malaysian Qualifications 
agency implemented an accreditation strategy for online 
courses that enable the collection of credits to obtain 
formal qualifications. its guidelines outline secure and 
interoperable digital verification and outcome-based 
and personalized learning achievements, which lead to 
credentials that are recognized and transferrable across 
sectors, universities and countries. drawing on the 
opencreds australia of open universities of australia, 
Malaysia’s openlearning platform awards fixed credits 
based on defined learning per hour that can be used 
to meet the requirements of higher education and 
professional development programmes (ahmat et al., 
2021; Kumar et al., 2022). 

Blockchain technology refers to a ‘distributed database 
that stores transactions in sealed blocks and records 
them securely’. applied to education, this technology 
supports the decentralized management, storage and 
authentication of academic qualifications and course 
completions issued by diverse providers. Blockchain 
technology attests them over time and across education 
systems, overcoming traditional time-consuming 
processes of validation (alsobhi et al., 2023). in Southeast 
asia, some countries have invested in blockchain education 
programmes (caporale, 2021). indonesia has recognized 
creditable online courses since 2018. updated in 2020, 
regulations allow students to transfer credits for up 
to 40% of the programme for the courses they have 
completed online. digital credentials are accredited by 
a centralized system that operates through blockchain 
technology to ensure transparency and trust (garcia et al., 
2021). Viet nam's Ministry of education and Training 
has partnered with Tomochain, a blockchain platform, 

BOX 5.2:

Higher education programmes do not always keep 
up with technological development

enrolment in science, technology, engineering and 
mathematics (STeM) fields has risen across the region in the 
last decades. STeM graduates have more than doubled in 
some cases. in cambodia, the share of STeM graduates rose 
from 10.5% in 2000 to 23% in 2019. in Brunei darussalam, 
38% of graduates completed a STeM programme in 2020, 
compared with 11% in 2000. Two in five graduates in Malaysia 
had specialized in STeM in 2022 (uiS, 2023). countries have 
encouraged this trend through expanding programmes and 
funding mechanisms, including scholarships. however, the 
readiness and quality of programmes is not always ensured 
(oecd, 2023). 

outdated and non-interdisciplinary curricula hamper workers’ 
readiness to apply digital technologies. in indonesia, curricula 
are revised every five years, which means not keeping pace 
with changes in the technology sector. in Thailand, formal 
curricula are not updated regularly and do not provide the 
necessary knowledge in coding and advanced mathematics 
(ilo, 2019; oecd, 2021). a survey of 239 training providers and 
institutions in cambodia, indonesia, the Philippines and Viet 
nam found that almost half did not review and update their 
curricula annually, while more than 40% did not include digital 
skills in their programmes (asian development Bank, 2021).

Some countries in Southeast asia have partnered with 
external actors to review their education programmes. 
Malaysia’s universities have established university–industry 
advisory panels to provide guidance on educational content 
and skill needs by sector (oecd, 2023). Where no centralized 
monitoring of skill needs exists, interventions are promoted 
by individual institutions. in Thailand, universities including 
the Panyapiwat institute of Management, nation university, 
Vidyasirimedhi institute of Science and Technology and 
Thai-nichi institute of Technology have aligned their 
programmes with industry demands through partnerships 
with private companies (crocco and Pitiyanuwat, 2023). 
Thammasat university has partnered with True digital 
group, a communications company, for training on business 
data analytics combining industry and education expertise 
(dipendra, 2023).
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in the national Qualifications archive initiative to transfer 
and store certification and diplomas. Starting from the 
academic year 2020/21, the system aims to increase 
transparency and address document falsification  
(daily hodl, 2020; nguyen et al., 2020).

DIGITAL TECHNOLOGY CAN SUPPORT 
TEACHING AND LEARNING
digital technology has been increasingly integrated  
into higher education’s pedagogies and practices 
worldwide, promising to foster adaptive and personalized 
learning (henderson et al., 2017; uneSco-ieSalc, 2023). 
however, knowledge and understanding of the actual 
impact remains limited. in higher education, digital 
technologies have been largely used as a tool to deliver 
classes. learning management systems and platforms 
have moved many campuses online (Williamson, 2021). 
The experiences of high-income countries may offer 
lessons for other regions (Box 5.3). 

during the coVid-19 emergency, many universities  
in indonesia, the Philippines, and Viet nam purchased 
an external learning management system or developed 
their own (Joaquin et al., 2020). analysis conducted 
for this report shows that almost 95% of a sample of 
200 university students surveyed in Viet nam used 
learning management systems, such as Moodle and 
google classroom (Vinh et al, 2023).

Blended learning, a combination of online and in- 
campus learning, tends to be a more common practice  
than learning that is exclusively online (aSean, 2021b). 
a survey conducted by the association of Southeast  
asian nations (aSean) in cambodia, the lao People’s 
democratic republic and Viet nam found that around  
one third of 183 higher education educators surveyed 
followed blended teaching (aSean, 2021b). Several  
higher education institutions in Brunei darussalam, 
cambodia and Malaysia have institutionalized blended 
learning since the coVid-19 pandemic (asian association 
of open universities, 2022; heng and doeur, 2022; 
noorashid et al., 2020). 

universities in Malaysia have been encouraged to apply 
blended learning. in 2023/24, 95 bachelor's degree 
programmes from 19 public universities in Malaysia are 
applying this learning modality (Kasinathan, 2023). Most of 
them apply e-learning for delivering classes; others employ 
the approach for delivering tutorials, supporting 

B OX 5.3:

Digital technology’s disruption of higher 
education in high-income countries has lessons 
for Southeast Asia

Technology has been steadily changing the way higher 
education operates. The transformation has only accelerated 
with coVid-19 (Komljenovic, 2022). identifying the channels 
through which this transformation is most likely to occur 
can help societies better understand the potential risks 
and benefits, and how governance and regulations might 
need to respond.

Three forms of disruptions have been described. First, a 
digital disruption ‘in’ higher education refers to institutions 
using technology, such as digital platforms, to personalize 
or increase the efficiency of their services. Second, a digital 
disruption ‘of’ higher education corresponds to the expansion 
of services through partnerships, such as the development of 
university-associated Moocs or online programmes. Third, 
a digital disruption ‘to’ higher education refers to parallel 
systems of teaching and learning that will challenge the role of 
institutions. an example is udemy, an online platform aiming 
to create a learning marketplace, which connects instructors 
and learners: anyone can upload videos and courses for 
participants to follow for free or a fee (Magee, 2015). 

in all three cases, the value of digital products is not based 
on a commodity market or the usual transfer of ownership 
from seller to buyer. instead, it is based on an asset market, 
where resources bring future value through maintaining 
ownership and charging for access to the asset. This poses 
new regulatory, ethical and political challenges. For instance, 
student and personnel data create value, which is being shared 
between institutions and technology companies. Students and 
staff may be constrained in their choice of platforms and the 
requirement to agree or not to their terms of use. in the united 
States, universities are signing subscription deals with major 
publishers to provide all required digital learning materials to 
students at a discount (carrns, 2020). This severely restricts 
students’ and professors’ choices and may increase costs, 
as institutions get locked into exclusivity contracts (del Valle, 
2019). These digital disruptions must be seen from the 
perspective of the overarching role of higher education, which 
goes beyond the technical process of transmitting skills.
Source: Komljenovic et al. (2023).
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self-managed learning or offering new textbooks. 
a meta-analysis of 45 studies on Malaysian universities’ 
experience with blended learning reports overall positive 
feedback by students. however, their effectiveness 
depends on educators’ guidance and readiness and 
students’ approaches (Mustapha et al., 2022). This is 
consistent with findings on flipped classrooms, a type 
of blended pedagogical approach, which has mostly 
been employed in higher education. Based on the flipped 
classroom model, students watch online lectures or 
pre-recorded videos at their own pace and get familiar  
with the learning material before the class. in the 
classroom, they can apply what they have learned and  
shift to a learning experience that is learner-centred 
(Bredow et al., 2021; Strelan et al., 2020). 

in Southeast asia, evaluations of flipped classrooms  
in higher education settings have been conducted  
in indonesia, Malaysia, Thailand and Singapore  
(Kushairi and ahmi, 2021). a meta-analysis of 19 studies 
conducted in Malaysia confirmed that in line with global 
evaluations flipped classrooms lead to positive learning 
achievements across disciplines, from information 
technology to engineering and performing arts (rahman 
et al., 2019). a 14-week evaluation of flipped classroom 
pedagogy among 24 first-year students at the School 
of applied Sciences and Mathematics of the universiti 
Teknologi Brunei also reported positive feedback. Students 
found the approach more engaging and interactive than 
traditional classes, appreciating the independent and 
collaborative learning style (Yueh and hassell, 2022). 

The effective use of the flipped mode is contingent 
on students’ learning approach. a study conducted 
among 58 university students in indonesia on writing 
achievement found that the experimental group who 
accessed learning materials beforehand outperformed 
the control group. however, it is students who are 
already used to studying independently and applying an 
adequate learning strategy who benefit the most from this 
pedagogical model (Mubarok et al., 2019). Flipped learning 
also needs appropriate guidance. clear explanations and 
directions were found to be a key element contributing 
to a positive learning experience and outcomes among 
69 second-year students at the icT programme at Prince 
of Songkla university in Thailand (Pattanaphanchai, 
2019). The specific instructional design, tools and learning 
activities selected by the instructor for the flipped 
classroom were identified as central for both active and 
collaborative learning experiences among postgraduate 
students in Malaysia (Zain and Sailin, 2020).

Smartphones and mobile applications are used to 
overcome connectivity and accessibility issues. at four 
departments of Silang campus of cavite State university 
in the Philippines, 39% of students who used smartphones 
to access and support e-learning reported that more 
communication and exchange helped them create a 
sense of community (Santiago Jr. et al., 2021). a study 
of 176 university students of the universiti Tun hussein 
onn Malaysia confirmed that students choose mobile 
applications as a supportive pedagogical tool because of 
their perceived relevance and added value (al-rahmi et al., 
2022). however, the use of mobile applications is generally 
driven by personal motivation rather than institutional 
planning (hinze et al., 2023).

as well as delivering education, digital technology can be 
used as a pedagogical tool. Videos, interactive exercises, 
gaming and collaborative features are found to increase 
students’ engagement and motivation (Martin and Bolliger, 
2018; nacke and deterding, 2017). a study of 127 students 
at the mathematics and statistics department of the 
de la Salle university – dasmariñas, in the Philippines, 
found that a tool used to administer online exercises and 
modules led to overall positive perceptions and higher 
motivation towards the proposed activities (Valdez 
and Maderal, 2017). a study of 32 teachers undergoing 
pre-service training at the universitas negeri Surabaya in 
indonesia showed that broadcasting instructional videos 
was effective in supporting inquiry-based teaching. 
Videos showing teachers giving chemistry and biology 
classes were used to raise student teachers’ awareness of 
scientific approaches in teaching practice (Susantini et al., 
2018). however, beyond self-reporting, evidence on the 
impact of these tools on actual practice and on learning 
outcomes is lacking.

digital technology offers the opportunity to engage 
with real-life, complex situations through simulations, 
such as virtual reality and role play. Simulation-based 
learning is beginning to be applied in tertiary education 
settings (Box 5.4). Virtual reality helps reduce design 
and implementation costs as well as overcome technical 
issues (habibah et al., 2021). immersive three-dimensional 
environments foster motivation and experiential 
learning increases students’ skills (Kustandi et al., 
2020). a meta-analysis on 145 empirical studies on the 
effectiveness of virtual reality in higher education found 
that simulations lead to large positive effects on all skills 
investigated, and medium positive effects on teamwork, 
including among students without prior knowledge 
(chernikova et al., 2020).
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Simulation-based learning has been applied in medicine 
and other science and technology fields (chernikova 
et al., 2020). however, the high costs of virtual reality 
applications may prevent their widespread implementation 
in some contexts. in indonesia, virtual reality has been 
used as a learning tool, mostly in selected industries 
including gaming, entertainment and tourism. low-cost 
solutions are prevalent, including google cardboard and 
head-mounted displays (habibah et al., 2021). interviews 
conducted with 19 lecturers at two english departments 
of a private university in east Kalimantan province of 
indonesia confirmed that limited implementation of this 
mode of learning can be traced to poor infrastructure and 
financial resources. nevertheless, teachers acknowledge 
the potential benefits of stimulating interest and 
personalizing learning (nur, 2023). 

More advanced in its processes, the campusX initiative 
of the Singapore university of Technology and design 
experiments with sensor networks in classrooms to  
gather data from eye trackers and wearables to provide 
live feedback to teachers and students through games, 
robots and chatbots. in an experimental programme 
involving first-year students at the same university, 
video and voice analytics were used to analyse students’ 
engagement, while virtual reality and data analytics  
were used to encourage and monitor interactions with 
peers attending a programme from china. While the 

programme is expected to be further monitored  
(Singapore Ministry of education, 2022), students’ 
self-assessments reported positive experiences linked 
to the exchange programme and new partnerships were 
established in the academic year 2023/4 with other 
universities in the region (SudT, 2023). analysis for this 
report found that most technology applications are not 
being scaled up in Brunei darussalam. educators also 
reported limited understanding and exposure to  
advanced digital technology (SeaMeo VocTech, 2023).  

VARIOUS BARRIERS PREVENT THE EFFECTIVE 
INTEGRATION OF DIGITAL TECHNOLOGY
The capacity of instructors and lecturers affects the 
extent and degree of success in integrating digital 
technology in higher education in the region. consistent 
with previous studies (nhu et al., 2018), a survey carried 
out for this report among 200 university students in Viet 
nam found that about two in three consider that poor icT 
competencies of lecturers negatively affect the integration 
of icT into teaching practices (Vinh et al, 2023). even in 
countries that have a long e-learning tradition, such as 
Singapore, educators report challenges in ensuring an 
engaging learning experience in classes mediated by 
technologies and in catering to diverse students’ needs 
(Müller et al., 2021; nguyen et al., 2022).

BOX 5.4:

The use of virtual reality in technical institutes in Southeast Asia is in its early stages

in technical and vocational education and training (TVeT), immersive virtual environments help overcome safety concerns and practical 
constraints (uneSco-uneVoc, 2020; World Bank, 2021). used as a pedagogical tool, they can increase student skills in sectors such 
as health and engineering (angel-urdinola et al., 2021). The health Professionals education and Training for health System reforms 
project in Viet nam has introduced clinical simulations into nursing education programmes. The establishment of virtual learning rooms, 
computer laboratories, clinical skills laboratories and clinical simulation areas have integrated virtual reality as a permanent clinical 
method. as a result, students have improved in multiple-choice tests and clinical examinations (lê, 2021; Tran et al., 2022).

in indonesia, Millealab, a software platform used to create virtual reality–based educational content, was developed in 2019 by a 
partnership between the SeaMeo regional open learning centre and the indonesian TVeT provider Shinta Virtual reality. Millealab 
has enabled access to virtual learning courses for 1,500 schools and has trained 5,200 teachers who do not have advanced digital skills 
(uneSco-uneVoc, 2021a).

The coVid-19 crisis boosted TVeT providers’ use of simulation technologies as an alternative to practical on-the-job training. in Malaysia, 
the Tun hussein onn university developed the digital TVeT learning Platform. Teachers integrated augmented and virtual reality 
components in their lessons to simulate real-life problems in classroom and laboratory activities (uneSco-uneVoc, 2021b). 

despite these initiatives, the deployment of technologies in TVeT remains limited in Southeast asia. in 2019, fewer than 1 in 3 of the 
239 training institutions surveyed in cambodia, indonesia, the Philippines and Viet nam used simulators and fewer than 1 in 4 integrated 
virtual and augmented reality. in over 70% of assessed training programmes, technologies are mostly used as tools for self-learning 
(asian development Bank, 2021). 
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educator beliefs and dispositions towards technologies 
may also impede their use (Chapter 10). in the  
Philippines, older educators were resistant to adapting  
to digital technologies when they were forced to move  
to online learning during the coVid-19 pandemic  
(Philippine normal university, 2023). likewise, a study  
in Viet nam exploring differences in competencies  
based on higher education teachers’ age found that older 
teachers were less confident in using digital technology 
(nghia and Tran, 2021). a study conducted in Malaysia 
among higher education educators found that self-efficacy 
affects the perceived usefulness of technologies, and  
as a result, their intention to use them in their teaching 
practices (islam et al., 2019). higher education instructors 
also show resistance to sharing teaching content online 
(Farley, 2023). 

Functional icT infrastructure of good quality is necessary 
but not always consistently ensured, especially in 
lower-middle income countries of the region (Chapter 7). 
Financed by the republic of Korea, the Korean language 
department of the national university of laos is well 
equipped with digital devices to facilitate teaching and 
learning, such as projectors, desktop computers and 
high-speed internet. in this context, lecturers reported 
using google classroom, a free blended learning platform, 
to manage student assignments and assessments. 
Some instructors also report effectively integrating 
google Form ¬– survey administration software – and 
Kahoot – game-based software – for developing quizzes 
and assessments and enhancing students’ engagement 
(australian council for educational research, 2023).

even if available, the low quality of digital resources and 
services may hamper their effective use. Most lecturers 
in cambodia report having access to hardware in higher 
education institutions, such as projectors and computers; 
however, they prefer to use their own laptops for teaching 
(Phyrom and Song, 2022). respondents interviewed for 
this report confirmed that both teachers and students tend 
to rely on their own devices, mostly mobile phones, and on 
self-financed pre-paid internet services. Some locations 
are particularly at a disadvantage. higher education 
institutions in odaar Meanchey, a remote northwest 
province, are more likely to experience poor internet 
connection and support services; this has implications for 
the effectiveness of icT integration (Brehm et al., 2023).

Some Southeast asian countries have worked to 
strengthen higher education icT infrastructure. as part 
of its second higher education plan 2008–22, Thailand 
has set up the university network (uninet) to connect 
higher education institutions to high-speed internet 
and provide them with digital resources (crocco and 
Pitiyanuwat, 2023). The system supports resource and 
knowledge exchange and collaboration among researchers 
and educational institutions across Southeast asia 
(dipendra, 2023). The Philippine research, education and 
government information network (PregineT) connects 
the country’s main universities with international research 
networks and provides a digital platform for research 
exchange and communication; it was upgraded during the 
coVid-19 pandemic (World Bank, 2022).

CONCLUSION
Southeast asian countries have promoted the digital 
transformation of their higher education systems in 
various ways, from the establishment of open universities 
to the formal recognition of micro-credentials. drawing 
on a tradition of online and distance learning, digital 
technology has been used to progressively expand 
access to post-secondary education and to promote 
new pedagogies and provision modalities, especially in 
response to the coVid-19 pandemic. 

digital technology has provided alternative pathways 
to tertiary education for hard-to-reach learners and for 
students who would have not participated in traditional 
formal education. open universities promote a more 
flexible and inclusive learning experience and have 
made efforts to promote quality standards. The surge in 
Moocs and micro-credentials in the region is a sign of 
the high demand for learning. Their gradual recognition 
and integration in formal learning settings shows that 
higher education institutions in the region are receptive 
to transformation. But obstacles remain, including weak 
instructor capacity, negative beliefs and dispositions, and  
a lack of functional infrastructure and quality connection 
and services. Moreover, evidence on the effectiveness of 
technology on changing teaching practices and improving 
learning outcomes, beyond just facilitating access to 
learning, remains limited.
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67 C H A P T E R   6  •  D i g i ta l  S k i l l S

the Digital innovation Challenge 2023: generasi 
terampil programme, launched by UNiCEF and partners 
in indonesia, aims to provide adolescent girls and 
boys aged 12-18 years old, particularly the most 
disadvantaged, with the skills they need to fulfil their 
potential through increased access to high-quality 
learning opportunities. 

Credit: © UNiCEF/UNi471950/* 
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CHAPTER

6

Digital skills



KE Y MESSAGES
There are contrasting visions of digital skills in Southeast Asia.

 � almost all countries define digital skills standards and competencies. But while regional and multilateral 
organizations have embraced a broad, critical approach, often related to the concept of citizenship, many countries 
rely on digital skills frameworks developed by commercial actors.

Measuring digital skills remains challenging.
 � Digital skills are not assessed separately in formative assessments. international and regional skills  

assessments only cover certain aspects of digital skills and some countries. 

Current measures suggest low digital skills levels and large gaps.
 � among youth and adults in seven countries, 34% can transfer files between devices, 19% can use basic arithmetic 

formulas in a spreadsheet, and less than 3% have coding and programming skills.

 � the gender gap is more evident when considering advanced digital skills, such as writing a computer programme. 
in Singapore, 4 women for every 10 men can do so.

 � Digital skills vary by socioeconomic background. in the Philippines, students from private and urban schools have 
significantly higher scores in digital skills than their peers.

Digital skills are acquired in formal education but often outside it.
 � in 2021, 61% of 10- to 24-year-old youth had not received any formal digital skills education at school, ranging 

from 24% in Viet Nam to 75% in Myanmar.

 � Data from the 2018 Programme for international Student assessment show that 48% of 15-year-olds in thailand, 
34% in Singapore, and 31% in Brunei Darussalam regularly use their devices for activities outside schools.

 � Formal education remains important for the safe and effective use of devices. about 30% of children in the 
Philippines and 50% of children in the lao People’s Democratic Republic reported having learned from teachers 
how to use computers, according to Digital kids asia-Pacific national surveys. 

Southeast Asia has developed various ways to build digital skills.
 � Media literacy is not always mainstreamed in in school curricula. the Philippines includes media and information 

literacy as a core subject in grades 11 and 12.

 � Brunei Darussalam integrates communication and collaboration skills across various subjects such as science, 
languages, social science and humanities.

 � Southeast asian countries have developed various responses to the development of content creation skills. 
indonesia organizes intellectual property rights webinars for young content creators through Siberkreasi, the 
National Digital literacy Movement.

 � Data privacy and security skills are mostly taught through targeted initiatives. Since 2010, the CyberSaFE in 
Schools programme has focused on cyberbullying, cyberstalking and grooming in Malaysia. 

 � Problem-solving skills are conceived of predominantly in relation to coding and programming. in Singapore, the 
O-level Computing syllabus includes a dedicated ‘abstraction and algorithms’ module on problem analysis and 
algorithm design.
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Technology is transforming the way people study, 
work, access and interpret information, communicate 

and interact with others, and participate as citizens. 
as economies and labour markets are being transformed 
by digital technology, one projection estimated that 80%  
of jobs in Southeast asia will necessitate a basic level of 
digital skills by 2030 (asian Development Bank, 2022). 
Digital skills have therefore become part of the basic skill 
set which everyone needs. 

keeping up with the pace of change is costly and time 
consuming. it also poses a challenge for formal education 
systems to find entry points which take into account 
that children and youth acquire digital skills outside 
formal settings. Southeast asian countries are endorsing 
definitions of digital skills, adopting standards and 
adjusting curricula. Yet efforts are still required to prioritize 
the needs of marginalized populations and ensure the 
implementation of education programmes that aim to build 
digital skills (aSEaN, 2022).

this chapter provides an overview of digital skills in 
Southeast asia. it focuses on national digital skills 
definitions, frameworks and standards. it examines 
approaches to measure these skills and available  
evidence. Finally, it explores how digital skills are  
acquired in formal and non-formal settings and  
across areas of digital competence.

ORGANIZATIONS AND COMMERCIAL 
ACTORS OFFER CONTRASTING VISIONS 
OF DIGITAL SKILLS
Definitions of digital skills have been evolving, as digital 
technology continues to advance. Regional and multilateral 
organizations in Southeast asia have embraced a broad, 
critical approach to defining digital literacy, often related 
to the concept of citizenship. Digital skills are thought 
of as empowering individuals to confidently use digital 
technology, enhance their personal and professional lives, 
use and create content, protect themselves from potential 
risks, and engage online with the responsibility of not 
harming others (Table 6.1).

almost all Southeast asian countries have explicitly 
identified digital skills standards and competencies 
for learners in a policy, plan or strategy document, 
adopting a variety of approaches to defining digital 
skills. in its 2022 Digital Workforce Competitiveness act, 
the Philippines endorsed a broad definition considering 
digital skills as a ‘combination of behaviours, expertise, 
know-how, work habits, character traits, dispositions, 
and critical understanding’ of digital technology 
(Philippines Congress, 2022). By contrast, in its 
2022 Edutech Roadmap, Cambodia sees digital literacy 
as a way to ‘search for, access, manage, manipulate 
and create information’ (Cambodia Ministry of industry, 
Science, technology and innovation, 2022); its approach 
draws upon the Digital Capacity Framework developed by 
the United kingdom Joint information Systems Committee 
(Cambodia Ministry of industry, Science, technology and 
innovation, 2022). analysis for this report shows that  
at least five countries’ national plans have an emphasis  
on gender.
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of digital skills ........................................................................................................................ 70
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Southeast asia has developed various ways to build digital skills ........................ 75
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the Ministry of Communications and informatics of 
indonesia has developed a national digital literacy 
framework with Siberkreasi, a multi-stakeholder  
initiative involving more than 60 national-level institutions 
and communities. the framework covers digital skills, 
digital safety, digital ethics and digital culture, and  
includes learning modules and curriculum (azzahra and 
amanta, 2022; UNESCO-UNEVOC, 2021). in Singapore, 
the Ministry of Communications and information refers  
to a digital society where individuals have technology 
access and confidently and effectively utilize it to engage 
with the global community. this entails fostering skills  
in areas such as digital security and cybersecurity  
(Centre for Evidence and implementation, 2023). 

Several countries use digital skills frameworks developed 
by commercial actors. these tend to be narrower, 
operational and related to the world of work. indonesia, 
Malaysia, thailand and Viet Nam rely on the international 
Computer Driving licence (iCDl). iCDl has been promoted 
as a ‘digital skills standard’ but is primarily associated with 
Microsoft applications, as is the Microsoft Digital literacy 
Standard Curriculum (UiS, 2018). thailand has officially 
recognized and endorsed iCDl as the only digital literacy 
standard for use in schools, universities and training 
institutes (World Bank, 2020). in 2007, Malaysia adopted 
the Certiport internet and Computing Core Certification, 

a testing arm of the multinational publishing and education 
company Pearson (Certiport, 2023; UiS, 2018). Based 
in Singapore, the DQ institute has developed a digital 
intelligence framework that was piloted in thailand 
(Jackman et al., 2021). 

MEASURING DIGITAL SKILLS  
IS CHALLENGING
Digital skills are difficult to measure, especially when a 
broad definition is adopted. the coverage of digital skills in 
national assessments remains limited in Southeast asia. 
they are not explicitly mentioned in Cambodia and the lao 
People’s Democratic Republic, even though information 
communication and technology (iCt) is integrated in 
parts of the curriculum (australian Council for Educational 
Research, 2023; Brehm et al., 2023). in the Philippines, 
national assessments at grades 3, 6 and 10 focus on 
English, mathematics and science but not on digital skills 
(Philippine Normal University, 2023). Viet Nam has an 
assessment that engages students in creating digital 
products (Vinh et al., 2023). the education ministry 
in the lao People's Democratic Republic has provided 
comprehensive guidelines on student assessment across 
all subjects, including on digital skills, but the adoption of 
technology-based assessment practices among teachers 
varies (UNDP, 2022). 

TABLE 6.1:
Definitions of digital skills by intergovernmental organizations 

Association of Southeast Asian 
Nations (ASEAN) UNESCO Bangkok SEAMEO/UNESCO

Digital Kids Asia-Pacific

Digital literacy Digital citizenship Digital literacy 

Definition ‘knowledge, skills and attitudes…’ 

‘being able to find, access, use and create 
information effectively; engage with 
other users and with content in an active, 
critical, sensitive and ethical manner; and 
navigate the online and iCt environment 
safely and responsibly, while being aware 
of one’s own rights’

‘ability to seek, critically 
evaluate and use digital tools 
and information effectively’

Purpose

‘…that allow learners and teachers to 
be both safe and empowered in an 
increasingly digital world’ 

‘encompasses their play, 
participation, socializing, searching 
and learning through digital 
technologies’

‘to benefit from the fullest exercise, 
enjoyment and participation in society 
through the use of iCt’

‘to make informed decisions’

Sources: UNESCO Bangkok and Regional Bureau for Education in asia and the Pacific (2016) and UNESCO Bangkok (2019). 
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in 2015, Malaysia developed the Digital Competency 
Score in partnership with the Malaysia Digital Economy 
Corporation. Schools in Singapore assess digital skills 
through the National Digital Explorer initiative, targeting 
students aged 10 to 18. Upon completion of each module, 
students can undergo iCDl certification tests. as of 2023, 
the National Digital Explorer initiative has registered 
17,000 students from 64 schools (Centre for Evidence  
and implementation, 2023). 

Relying on proxy measures or self-assessments, some 
cross-national assessments try to capture aspects of 
digital skills. the international telecommunication Union 
(itU) and the UNESCO institute for Statistics (UiS), which 
are the custodian agencies of SDg global indicator 4.4.1, 
rely on national household surveys which measure 
the percentage of adults who self-report possessing 
nine iCt skills. the UNESCO Digital kids asia-Pacific 
project, which aims to assess iCt literacy, attitudes and 
behaviours among 15-year-old students, has been carried 
out in indonesia, the lao People’s Democratic Republic, 
the Philippines and thailand (UNESCO Bangkok, 2019). 
But the survey acknowledges that responses suffer from 
social desirability bias, for instance in the Philippines 
(SEaMEO, 2021b). 

CURRENT MEASURES SUGGEST LOW DIGITAL  
SKILLS LEVELS AND LARGE GAPS
in 2017–19, eight countries reported on the SDg global 
indicator 4.4.1: Brunei Darussalam, Cambodia, indonesia, 
Malaysia, the Philippines, Singapore thailand and 
Viet Nam. among youth and adults in these countries, 
34% can transfer files between devices, 19% can use 
basic arithmetic formulas in a spreadsheet, and less than 
3% have coding and programming skills (Figure 6.1). 

there is large inequality in self-reported basic iCt skills 
by age, such as communicating by email. in thailand, 
the percentage of 15- to 24-year-olds who could send 
e-mails with an attachment was 40% but less than 
5% among adults over 75 years old. gender is not a major 
determinant of digital skills in general but plays a major 
role in advanced skills. Women and men tend to have the 
same level of basic digital skills, such as creating electronic 
presentations. But the gender gap is large in the use 
of programming languages. For instance, in Singapore, 
44 women can write a computer program for every 
100 men who can do so (Figure 6.2).

FI GURE 6.1: 
One in five adults in Southeast Asia can use formulas in a spreadsheet
Percentage of youth and adults aged 15 to 75 with ICT skills, by type of skill, selected Southeast Asian countries, 2017–19
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Significant gaps are also evident by socioeconomic 
background. in the Philippines, a survey of grade 
10 students found that those from private and urban 
schools had significantly higher digital skills than 
their peers from public and rural schools (Philippine 
Normal University, 2023). Based on responses to nine 
computer-related activities, youth aged 15 to 24 from 
the wealthiest quintile in Viet Nam were nearly seven 
times as likely to have digital skills as youth from the 
poorest quintile. likewise, 1% of ethnic Hmong but 
44% of kinh, the dominant ethnic group in Viet Nam, 
were reported as having digital skills (Vinh et al., 2023). 
insufficient familiarity with the language in which digital 
content is available is another barrier for digital learning. 
in Cambodia, 72% of secondary school students identified 
poor English language skills as their primary challenge in 
online learning, given that most instructional materials 
were available in English (UNiCEF East asia and Pacific 
Regional Office, 2023). 

DIGITAL SKILLS ARE ACQUIRED IN 
FORMAL EDUCATION BUT OFTEN 
OUTSIDE IT

there is little evidence on how digital skills are acquired, 
as there are both multiple pathways and outcomes.  
Formal skills training is a key way to acquire digital  
skills, as suggested by the correlation between education 
qualifications and digital skills. in thailand according  
to a 2019 national household survey, 46% of upper 
secondary and early undergraduate students – but 
only 16% of lower secondary students – reported being 
proficient in digital content creation, for instance in 
creating electronic presentations (Dipendra, 2023). in Viet 
Nam, 54% of youth with higher education qualification 
have digital skills compared with 5% of youth with lower 
secondary education (Vinh et al., 2023). Findings from 
the 2017 lao Social indicator Survey show a remarkable 
disparity in computer-related engagement between  
15- to 24-year-olds without a lower secondary 
qualification and their peers with tertiary education 
(australian Council for Educational Research, 2023; 
UNiCEF, 2020). 

FI GURE 6.2: 
Women are much less likely than men to have programming skills
Gender parity index in the reported ability to write a computer programme using a specialized programming language, 
selected Southeast Asian countries, 2016–21
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But digital skills are also acquired in non-formal settings 
(Helsper and Eynon, 2013). according to a survey 
conducted by the UNiCEF East asia and Pacific Regional 
Office, 61% of 10- to 24-year-olds reported not receiving 
any formal digital skills education at school, ranging from 
24% in Viet Nam to 75% in Myanmar. Students who did 
receive digital skills education in their formal education 
rated their learning experience on average as moderate, 
in a range from poor to excellent (UNiCEF East asia and 
Pacific Regional Office, 2021).

according to the iCt survey component of the 
2018 Programme for international Student assessment 
(PiSa), 48% of 15-year-olds in thailand, 34% in Singapore 
and 31% in Brunei Darussalam reported using their 
digital devices outside school for content creation,  
communication and collaboration activities almost daily  
or daily (Figure 6.3). 

Southeast asia stands out as a region with a remarkably 
dynamic social media landscape. Countries consistently 
exhibit some of the highest levels of daily time spent on 
social media (Statista, 2023). among 16- to 64-year-old 
internet users in indonesia, Malaysia, the Philippines, 
thailand, Singapore and Viet Nam, an average of about 
three hours is spent on social media platforms every day. 
it is estimated that 64% of 16- to 64-year-olds in the 
Philippines and 60% in indonesia engage with online videos, 
tutorials and educational videos every week (gWi, 2022; 
wearesocial, 2023).

the COViD-19 pandemic accelerated the shift towards 
digital learning through social media. it is estimated that 
48% of 16- to 24-year-old internet users in Cambodia 
and 91% in indonesia use social media. adolescents 
reported creating their own content through social 
media. in indonesia and Malaysia, children use Wattpad, 

FI GURE 6.3: 
Children in Southeast Asia use digital devices outside school almost daily
Percentage of 15-year-olds using digital devices outside school to perform different activities,  
selected Southeast Asian countries, 2018
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a free online platform, to upload and exchange stories. 
Others reported creating and posting videos on Youtube. 
in a primary school survey conducted by the indonesia 
Ministry of Education and Culture in april 2020, 70% of 
almost 15,000 respondents indicated that they engaged 
in learning activities primarily via Whatsapp groups. 
Conversely, less than 0.1% of respondents reported utilizing 
websites or school-specific online platforms as their 
primary means of learning (UNESCO Bangkok and Regional 
Bureau for Education in asia and the Pacific, 2020). 

learners can develop coding and programming skills 
through online courses, digital games, commercially 
available robotic kits and puzzle-style digital applications 
(UNESCO, 2023). a Microsoft asia-Pacific study conducted 
in 2015 showed that 39% of students under age 24 in the 
Philippines had engaged in coding through online video 
tutorials (Microsoft, 2015).

Results from the UNESCO Digital kids asia-Pacific Online 
Survey show that the use of digital devices was strongly 
correlated with digital safety and resilience and, in the  
lao People’s Democratic Republic, also with digital 
creativity and innovation. With adequate support, formal 
education can guide students in the safe and effective use 
of technology: about 30% of children in the Philippines and 
50% of children in the lao People’s Democratic Republic 
reported having learned from teachers how to use 
computers (SEaMEO, 2021a, 2021b).

this does not suggest that formal education is not 
important. But formal education systems face various 
challenges, including a lack of material resources, as well 
as enhancing awareness and allocating sufficient time 
for learners to practise digital skills (UNiCEF East asia 
and Pacific Regional Office, 2021), and determining the 
appropriate content, pedagogy and desired outcomes that 
effectively foster the development of digital skills. these 
considerations become even more critical in light of the 
rapid evolution of technology (OECD, 2019b). 

SOUTHEAST ASIA HAS DEVELOPED 
VARIOUS WAYS TO BUILD DIGITAL SKILLS 
Digital skills policies, plans and strategies are developing 
rapidly. Some adopt a broad view of digital skills, 
while others focus on a narrow set; some take an 
intergenerational approach, while others specifically target 
children, parents (Box 6.1) and public officers (Box 6.2).

Many countries in the region provide digital skills education 
through standalone subjects, with a focus on iCt and 

computer science subjects. at the primary level, primary 
students in Malaysia learn to create documents,  
basic coding and computer programming through the 
subjects ‘iCt’ and the ‘World of Science and technology’ 
(UNESCO Bangkok and Regional Bureau for Education 
in asia and the Pacific, 2020). in the Philippines, digital 
skills are taught to students from grades 4 to 6 within 
the subject ‘iCt and Entrepreneurship’. the pedagogical 
strategy includes regular reviews and building on prior 
knowledge to enhance understanding and retention 
(Philippine Normal University, 2023). 

at the secondary level, countries emphasize distinct 
aspects of digital skills in iCt and computer science 
curricula. through the secondary school computer  

B OX 6.1:

Parents are partners in digital skills development

Parents' understanding and awareness of technology plays 
a critical role in ensuring that children can benefit from and 
not be harmed by their experiences online. Findings from 
the Disrupting Harm household survey show that more 
than 80% of 12- to 17-year-olds in indonesia, Malaysia, the 
Philippines and Viet Nam, and almost 80% of their caregivers, 
engage in online activities at least once a day (ECPat et al., 
2022a, 2022b, 2022c, 2022d). 

However, limited iCt skills of caregivers (33%) and insufficient 
knowledge to support learning (28%) were identified as main 
barriers to implementing distance learning programmes in 
Cambodia (Cambodia Ministry of Education, Youth and Sport, 
2021). this might prevent parents from encouraging their 
children to explore and learn through the internet, suggesting 
methods for safe internet usage and engaging in shared online 
activities. instead, some parents prioritize restricting their 
children's internet access if they have concerns about them 
being online (ECPat et al., 2022a, 2022b, 2022c, 2022d).

in response to the lack of parents' digital skills, low 
engagement and overprotective and technologically moderated 
parenting, countries have launched targeted initiatives, 
including training and guidance. in Malaysia, the National 
Population and Family Development Board, in partnership with 
University Putra Malaysia, Maestral international and UNiCEF, 
has revised and strengthened several training modules 
to guide parenting support interventions on child online 
protection (UNiCEF Malaysia, 2019). Singapore offers parents 
guides and kits on cyber wellness, setting parental controls 
and navigation (Singapore Ministry of Education, 2023a). 
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science syllabus, Malaysia’s national curriculum discusses 
privacy, cyberbullying, hacking and ethics to raise 
awareness among students regarding the implications 
of using computers (UNESCO Bangkok and Regional 
Bureau for Education in asia and the Pacific, 2020). in the 
Philippines, the iCt curriculum for grades 11 and 12 has 
been designed to align with the demands of the labour 
market. as part of the technical Vocational livelihood 
track, students can specialize in animation, computer 
programming and computer systems servicing,  
enabling them to obtain national certifications from  
the technical Education and Skills Development authority 
(Philippine Normal University, 2023). 

an alternative approach is to incorporating digital skills 
transversally into several subjects. in Viet Nam, teaching 
students to combat misinformation and address internet 
and video game addiction cuts across subjects like English, 
Mathematics and Vietnamese (Vinh et al., 2023). indonesia 
recognized this approach's value and eliminated iCt  
as a standalone compulsory subject in 2014. the revised 
primary and secondary curriculum now emphasizes high 

order thinking skills, including analysis, evaluation  
and creation, by integrating iCt across other subjects  
(the SMERU Research institute, 2022; UNiCEF, 2021a). 

this section reviews national efforts to develop digital 
skills, within the school system and beyond. it is organized 
along the lines of the five competence areas (information 
and data literacy, communication and collaboration, digital 
content creation, safety, and problem-solving) of the 
Digital Competence Framework for Citizens (DigComp) 
developed by the European Commission in consultation 
with the European Union’s member states and since 
adopted as part of the Digital literacy global Framework 
(UiS, 2018; Vuorikari et al., 2022).

DATA AND INFORMATION LITERACY 
Data and information literacy skills enable people to 
effectively browse, search, filter, evaluate and manage 
data and information available in digital environments. 
a survey conducted among individuals aged 18 and older in 
the region shows that more than three in five respondents 

BOX 6.2:

It is crucial that administrators and public officers have digital skills

the acquisition of digital skills is not solely limited to learners, teachers and parents; it is also imperative for central and local 
administrators. Competency development is a high priority in most countries within the region. Singapore and thailand have explicitly 
acknowledged the importance of digital skills for senior civil servants, as their capacity is key to the successful implementation of national 
policies and programmes (OECD, 2019a).

However, there are obstacles to this. an assessment conducted by the lao People’s Democratic Republic’s Ministry of Education and 
Sports shows that the teaching of digital skills is hampered by iCt staff's limited capacity to administer, maintain and build software 
and associated systems across departments (australian Council for Educational Research, 2023). another study confirmed that the 
digital maturity of central and local administrators was only an average of 1.7 on a scale from 'digitally nascent' (1) to 'innovative' (5) 
(australian Council for Educational Research, 2023; UNDP, 2022). a 2019 asia-Pacific Economic Cooperation survey highlights that over 
50% of 3,000 respondents from six countries in asia and the Pacific, including indonesia and Singapore, believed that governments and 
educational institutions had a limited understanding of the digital skills landscape in their countries (alphaBeta, 2021). to address these 
challenges effectively, the Ministry of technology and Communications in the lao People’s Democratic Republic regularly organizes iCt 
training programmes, seminars and educational sessions for government personnel (World Bank, 2022). indonesia has developed the 
digital capabilities of its civil servants through the government transformation academy training (Santhika, 2023). the education ministry 
in timor-leste has recruited local mentors to assist municipal education leaders on the use of technology.

Public–private partnerships can also enhance system capacity. Malaysia has introduced the MyDigital initiative to strengthen civil 
servants’ digital skills (Malaysia Ministry of Economy, 2023). to effectively implement this nationwide campaign, two digital technology 
companies, Cloud Connect and tM One, the enterprise and public sector business arms of telekom Malaysia Berhad, have joined forces to 
establish the Cloud Connect academy and equip government officials with the necessary opportunities for upskilling (tM One, 2021). 

in the Philippines, globe, a telecommunications company, has established a strategic partnership with the american Bar association Rule 
of law initiative to provide extensive training to representatives from civil society, academia and the integrated Bar, the organization of 
lawyers of the Philippines. the primary goal is to provide digital knowledge and skills to enable capacity-building workshops under the 
Digital thumbprint Programme (globe telecom, 2021).
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in Malaysia, Singapore and thailand are concerned 
about misinformation online (Newman et al, 2022; 
wearesocial, 2023).

Some countries take a protectionist approach to media 
literacy which prioritizes information control over 
education (UNESCO Bangkok and Regional Bureau for 
Education in asia and the Pacific, 2020). as a result, 
such education is not mainstreamed in school curricula, 
teachers are not trained, and efforts are limited to 
resource development. in 2016, the thai Digital Economy 
and Society Ministry commissioned Mahidol University to 
develop a digital literacy curriculum and lesson plans for 
classrooms, which includes aspects of understanding  
and accessing digital media (UNESCO Bangkok and 
Regional Bureau for Education in asia and the Pacific, 
2020). the association for Media and information literacy 
advocated for the incorporation of media and information 
literacy in the curriculum of the Philippines, which has now 
become a core subject in grades 11 and 12. this subject 
offers students an introductory understanding of media 
and information as vital communication channels and 
tools (Frau-Meigs, 2023). With UNESCO support, Myanmar 
developed the Media and information literacy Competency 
Framework based on a collaborative approach, involving 
students, teachers, teacher trainers and coordinators 
from the Myanmar literacy Resource Centre (UNESCO 
Myanmar, 2020). 

Children and youth who are traditionally excluded from 
education may have limited access to experts and to 
reliable data and information sources that can help with 
the acquisition and external validation of knowledge. 
thailand's 4.0 Policy aims to provide data and information 
skills programmes specifically to young people who are 
not in education and employment (thailand Ministry of 
labor, 2017). these initiatives focus on data analytics, 
visualization, using data for decision-making, aiming to 
increase employability opportunities and enhancing  
critical thinking. the programme Media, information, 
and Digital literacy for Democratic Citizenship of thai 
Elderly thailand provides media and digital technology 
competencies and performance indicators for older adults 
(thisaphak et al., 2019). 

COMMUNICATION AND COLLABORATION 
Digital skills in communication and collaboration are 
critical in the context of advanced digital connectivity 
and the increasing prevalence of hybrid learning 
arrangements. Such skills are instrumental in facilitating 
the exchange and dissemination of knowledge, fostering 
innovation, streamlining learning and work processes, 
and understanding ethical digital behaviours.

Countries in the region have adopted varied strategies 
to promote communication and collaboration skills in 
schools. the education system in Brunei Darussalam 
follows a holistic approach to developing student ability 
to communicate and collaborate effectively. it embeds 
these skills across various learning areas including 
science, languages, social science, humanities and digital 
literacy (Brunei Darussalam Ministry of Education, 2013; 
UNESCO-NEQMaP, 2019). 

the Philippines has implemented a mandatory  
curriculum component known as ‘empowerment 
technologies’ in grades 11 and 12, which focuses on  
iCt as a tool for curating, contextualizing and collaborating 
(Philippine Normal University, 2023). Singapore has 
implemented the 'Find, think, apply, Create' framework  
in schools to cultivate and strengthen communication and 
collaboration skills among students as a foundation for the 
National Digital literacy Programme, which was launched 
in 2020 (Singapore Ministry of Education, 2020). 

DIGITAL CONTENT CREATION 
Competences under digital content creation include 
selecting appropriate delivery formats and creating 
copy, audio, video or visual assets; integrating and 
re-elaborating digital content; and copyright and licences. 
Countries have developed various responses to the 
development of content creation skills. 

indonesia’s updated primary and secondary curriculum 
has been designed in collaboration with corporations, 
academics, non-governmental organizations, and public 
figures such as artists to inspire students and foster wider 
community cooperation in producing and disseminating 
cultural and ethical digital content (indonesia Ministry 
of Communication and informatics, 2020; SEaMOlEC, 
2023). Siberkreasi, the National Digital literacy Movement, 
organizes intellectual property rights webinars for young 
content creators (Siberkreasi, 2023). an initiative between 
Siberkreasi and the government, Makin Cakap Digital 
(Raising indonesia’s Digital Capability), involves literacy 
activist institutions and communities and aims to improve 
creativity skills in content creation (literasi Digital, 2023). 

in Malaysia, the Ministry of Education launched the 
#mydigitalmaker movement through a collaborative effort 
between the public sector, private sector and academia, 
spearheaded by the Malaysia Digital Economy Corporation 
(Malaysia Digital Economy Corporation, 2023b), with the 
objective of establishing the country as a leading digital 
content creator and provider in the regional market by 
2030 (Malaysia Economic Planning Unit, 2021). this 
initiative encourages students to acquire digital content 

77 C H A P T E R   6  •  D i g i ta l  S k i l l S

6



creation skills, focusing on programming, robotics and 
digital design. it has reached more than 2 million students. 
as part of the #mydigitalmaker movement, the Digital 
Ninja programme offers bootcamps for high school 
students to gain industry experience and work alongside 
digital technology professionals in content creation and 
has certified more than 500 students (Malaysia Digital 
Economy Corporation, 2023a). 

Singaporean primary and secondary schools have  
placed a growing emphasis on ‘digital making’,  
which includes utilizing digital technology for artefact 
creation, coding applications, digital art and music 
production, and digital fabrication methods, including  
3D printing. Students are actively encouraged to apply 
design thinking methodologies using tinkercad, an online 
3D modelling programme, and adobe Creative Cloud –  
a platform used for graphic design, video and photo 
editing – to facilitate the design of 3D prototypes  
(Centre for Evidence and implementation, 2023). 
in timor-leste, multimedia courses for high school 
students focus on creating presentations and producing 
videos (SEaMEO QitEP in Science, 2023). 

SAFETY
as the use of digital technologies increases so do the  
risks related to exposure to digital technologies. 
the frequent violation of privacy through data misuse 
means preventive measures are needed to strengthen 
cybersecurity and address the mental and physical health 
implications of lengthy screen time, cyberbullying and 
harmful content with its potential long-term impact on 
addictive behaviour, violence and sexual exploitation 
(Chapter 9) (UNESCO Bangkok and Regional Bureau for 
Education in asia and the Pacific, 2020).

Since 2001, Singapore has implemented a cyber  
wellness education programme in schools. the curriculum 
has been constantly updated to address emerging 
issues, such as introducing a module on fake news in 
2018. Starting from 2022, the time allocated to cyber 
wellness doubled, up to four hours a week (teng, 2020). 
the Cyber Wellness curriculum is organized into five main 
topics – cyber use, cyber identity, cyber relationships, 
cyber citizenship and cyber ethics – which cover various 
issues, from cyberbullying and awareness of distress 
symptoms to responsibility over online content and 
copyright (Singapore Ministry of Education, 2023b). 

the Department of Education of the Philippines has 
prioritized online safety and integrated the Digital 
thumbprint Programme into the primary and secondary 
curriculum with the support of globe telecom since 

2016. Organized around four modules, the programme 
focuses on internet addiction, digital safety, cyberbullying, 
understanding passwords and terms of services, 
and online piracy. the programme has reached more than 
4,000 schools nationwide, and about 116,000 teachers. 
Some 2 million students have benefited from the content 
offered by the Digital thumbprint Programme e-modules 
(globe telecom, 2023).

Digital safety elements are not explicitly addressed 
within the curriculum of other countries in Southeast 
asia. However, countries plan to raise awareness in 
schools through targeted interventions. thailand has 
implemented strategic frameworks to facilitate skills 
development and encourage the secure and innovative 
utilization of online media among children and adolescents 
(Dipendra, 2023). Cambodia through its 2020 iCt Master 
Plan aims to execute awareness education and promotion 
for cybersecurity (Cambodia Ministry of Post and 
telecommunications, 2020). the Ministry of Education, 
Youth and Sport plans to enhance user privacy and raise 
the issues of the ethics of iCt use and unsafe technology 
use (Brehm et al., 2023).

as part of the broader Cyber Security awareness 
for Everyone initiative, Malaysia has implemented 
the CyberSaFE in Schools programme since 2010. 
the programme focuses on cyberbullying, cyberstalking 
and grooming through contests, games and informative 
videos (Digi telecommunications, 2015). the klik  
Dengan Bijak (Click Wisely) module, introduced by the 
Malaysian Communication and Multimedia Commission, 
also aims to foster online safety and awareness  
(Malaysian Communication and Multimedia Commission, 
2023). the module covers cyberbullying, hacking and online 
grooming, online fraud, oversharing, phishing, spam and 
the rights and responsibilities of online citizens and uses 
a combination of printed and digital material as teaching 
resources (Omar et al. 2022; UNESCO Bangkok and 
Regional Bureau for Education in asia and the 
Pacific, 2020).

as learners started spending more time online during 
COViD-19, countries have begun promoting programmes 
on digital safety. Viet Nam approved the first National 
Programme on Child Online Protection for 2021–2025 to 
provide children with age-appropriate digital knowledge 
and skills to safeguard themselves and navigate the cyber 
environment securely. in the lao People’s Democratic 
Republic, the Digital literacy Camp has introduced topics 
like online safety for children and teachers for the first time 
through the national e-learning platform, khang Panya lao 
(UNiCEF, 2021b; McCarthy, 2023). 
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PROBLEM-SOLVING 
Problem-solving skills are defined in multiple ways, 
and predominantly in relation to coding and programming. 
Brunei Darussalam and Singapore have adopted a broader 
perspective to define such skills. in Brunei Darussalam, 
problem-solving skills have been incorporated within the 
mathematics, science and technology learning domains of 
the primary and secondary curriculum. they encompass 
acquiring knowledge, dispositions, and cognitive and 
meta-cognitive operations and are linked to thinking, 
hypothesis formation, investigating, analysing and 
decision-making (Brunei Darussalam Ministry of 
Education, 2013; UNESCO-NEQMaP, 2019). 

in Singapore, problem-solving skills involve breaking 
down complex problems into smaller, more manageable 
components and designing algorithms to solve them. 
the 2021 O-level Computing syllabus includes a  
dedicated ‘abstraction and algorithms’ module  
divided into problem analysis and algorithm design  
(Singapore Ministry of Education, 2021). initiated in 2016, 
a 10-hour enrichment programme on coding, Code for Fun, 
has been used to develop problem-solving skills through 
visual block-based programming (e.g. Scratch) and robotics 
kits (e.g. arduino, Raspberry Pi) in primary schools 
(laguarda et al. 2022). Building on the progress made, 
the Code for Fun programme was officially mandated for 
students in grades 4 to 6 in 2020 (laguarda et al. 2022; 
Singapore infocom Media Development authority, 2020).

Other countries are following the global trend of 
associating problem-solving with coding and programming 
and as part of computer science in the curriculum. 
thailand’s curriculum has integrated project-based 
learning to cultivate problem-solving skills within the 
framework of computer science education. in grades 
4 to 6, students engage in computer-based activities to 
explore various aspects of daily life, including employing 
logical thinking for problem-solving, conducting data 
searches, assessing data accuracy and utilizing block 
coding platforms like Scratch. Students in grades 
7 to 9 concentrate on acquiring proficiency in primary 
data handling through objectives encompassing 
problem-solving through programming, data collection, 
analysis, presentation and evaluation, as well as textual 
programming languages such as Python. grade 10 to 
12 students focus on applying advanced computing 
technologies and programming techniques to tackle 
real-world situations by integrating knowledge from  
other disciplines and leveraging external data sources 
(Vegas et al., 2021).

Southeast asian countries have partnered with private 
companies to advance coding skills through targeted 

outreach programmes. Microsoft has launched the 
collaborative YouthSpark Programme in the Philippines 
with a local non-governmental organization to promote 
coding and programming skills, specifically among visually 
impaired youth (Philippine Normal University, 2023;  
Siew, 2016). Microsoft thailand provides free coding 
classes, the Hour of Code, to traditionally marginalized 
students, in collaboration with non-profit organizations 
(Vegas et al., 2021).

the Youth Coding initiative, an initiative launched by 
UNESCO and China’s Codemao, aims to train young  
people from rural areas and teachers in thailand on  
coding skills and artificial intelligence. teachers are 
provided with comprehensive lesson plans and other 
teaching materials, which they can adapt and use in 
their classrooms (UNESCO-iitE, 2022). launched in 
2022, the public–private initiative, let’s Code thailand, 
is also targeted at individuals traditionally marginalized 
from education. the programme aims to reach out to 
1,000 people and is centred around e-learning and 
self-study approaches to coding, supported by mentoring 
provided by local software associations and developer 
organizations (Digital Makers asia Pacific, 2022). 

CONCLUSION
Digital skills have become part of the basic skills’ set that 
formal education is expected to provide. Southeast asian 
countries are faced with critical decisions over how to 
define digital skills, which skills to integrate and package 
in subjects and how, at what level, and how to leverage 
learner experience, which often surpasses that of their 
teachers. Challenges also persist concerning how to 
assess and measure different dimensions of digital skills. 
the current level of digital skills in Southeast asia does 
not yet match the region’s ambitions. Countries are called 
to address this gap and in the face of the ever-increasing 
complexity of the digital world, they need to urgently 
define digital skills and decide how best to increase them 
among their citizens.
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chhay Kim Hak checks in on her student’s progress 
through an app while sitting in her classroom in 
cambodia. gPE funds the Strengthening teacher 
Education Programs in cambodia (StEPcam), which  
aim to improve the quality of teaching with the  
ultimate goal of improving learning. 

credit: © gPE/Roun Ry*
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CHAPTER

7

Education 
management



KE Y MESSAGES
Southeast Asia leverages technology to support education management.

 � most Southeast asian countries have adopted technology solutions to optimize their information systems.  
Viet nam built a shared database that serves more than 60 provincial departments, over 700 districts and  
some 53,000 schools.

 � nine Southeast asian countries rely on standardized administrative data records on the public workforce's 
composition and performance. E-operation for teachers, e-operasi, monitors teachers’ capacity and shortages  
in malaysia.

Unique student identification makes public services more efficient but may exclude some.
 � most countries in Southeast asia have unique student identification mechanisms. in 2020, cambodia  

piloted a system of student tracking in Pouk district, Siem Reap province.

 � But access to education may be conditional on having national identification. in malaysia, children and  
youth without the necessary documents are required to apply for an identification number and pay a tax  
at the district Education office.

Geospatial data help identify those in need and inform information systems.
 � geospatial data help address equity and efficiency in infrastructure. Web-based school mapping in indonesia  

has been used to identify schools in disaster-prone areas to prioritize risk reduction interventions.

 � Such data are often limited in scope and led by development agencies or researchers. in myanmar, the population 
data of selected mapped areas are used to estimate the number of internally displaced students at risk of being 
excluded from education.

Information systems often do not communicate with each other.
 � the E-governance act in the Philippines, under discussion in the congress, aims to establish interconnected  

and interoperable national and local services for data sharing and communication networks.

Technology is underutilized in learning assessments in Southeast Asia.
 � computer-based assessments can make test administration more time- and cost-efficient. in 2021,  

indonesia extended its computer-based national assessment to more than 6.5 million students.

 � computer-based assessments and computer-adaptive testing provide rapid scoring. candidates who took part  
in the online entrance examinations at the Hanoi national university received results in a fortnight.

 � technology-enabled assessments can reduce cheating, but their effectiveness should be weighed against fairness 
and psychological effects. Engineering students in the Philippines reported experiencing an increase in stress 
during proctored online exams.

Lack of capacity and confidence constrain technology use in education management.
 � in cambodia, some teachers asked students for assistance with filling in digital forms; others used paper-based 

forms. in the 2021/22 academic year, 18% of higher education institutions entered data into the education 
management system. 

 � the use and acceptance of an online education management information system is influenced by its perceived 
usability. Secondary school teachers in malaysia responsible for data entry tend to have positive attitudes and 
higher satisfaction levels towards technology.

7
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the use of digital technology in education has been 
producing enormous amounts of data. the volume of the 
data produced expands management tasks and functions 
accumulate and, as systems grow in size and complexity, 
actors multiply. there are more and more demands on 
actors, from central administrators to teachers, to monitor 
education targets (abdul-Hamid, 2017); using digital 
technology to do this will be a necessity. By facilitating 
data processing and exchange, it is assumed that 
technology can improve the effectiveness and efficiency  
of education system management to help realize  
policy objectives. 

most Southeast asian countries have adopted technology 
solutions to optimize their information systems 
(SEamEo innotEcH, 2023), establishing conducive 
regulatory frameworks and focusing on strengthening 
their information and communications technology (ict) 
infrastructure. However, while handling and leveraging 
these data becomes increasingly important (Howard et al., 
2022), this ability to use and monitor the data is often 
absent (custer et al., 2016; Rodrigo, 2018).

this chapter discusses how technology supports education 
management in Southeast asia. it first examines how 
countries in the region have set up the conditions for 
integrating technology into their national information 
systems. it then looks at school and classroom experiences 
in leveraging technology for generating meaningful data. 
Finally, it investigates the perspectives of the final users  
– teachers and administrators – towards technology in 
education management. 

SOUTHEAST ASIA LEVERAGES 
TECHNOLOGY TO SUPPORT  
EDUCATION MANAGEMENT
an education management information system  
‘collects, monitors, manages, analyzes, and disseminates 
information about education inputs, processes, 

and outcomes’, notably related to student learning 
(abdul-Hamid, 2017, p. 7). critical functions include 
keeping track of flows and stocks of learners and their 
performance, as well as human and infrastructural 
resources (Box 7.1), to ensure that commensurate 
and equitable funds are allocated across the system 
(Broadband commission Working group on data for 
Learning, 2022; unESco and gPE, 2020).

Education management information systems are evolving 
in many countries in response to changes in public sector 
management that have seen a more business-oriented 
focus on efficiency and effectiveness. Such reforms have 
been characterized by increased school autonomy, target 
setting and results-based performance (Verger and 
curran, 2014), all of which require more data. this trend 
is also evident in Southeast asia, where some countries 
have embarked on reforms of their education management 
systems with the goal of improving data for monitoring 
and for education development. 

Successful rollout of education management  
information systems depends on the interplay of 
appropriate governance, policies, budgets and resources 
(abdul-Hamid, 2017). Since 2000, it is estimated that 
Southeast asian countries have adopted some 20 policies 
which include a focus on data, statistics and information 
systems (Bromley et al., 2023). For instance, cambodia 
introduced efforts to support its capacity for planning 
and monitoring, as part of the Education management 
information System’s master Plan 2014–2018. 
in 2018, the Policy and Strategy for ict in Education 
identified digital technology as a tool to improve 
education management (SEamEo innotEcH, 2023). 
the 2022 Education technology Roadmap recognizes 
the importance of an education data ecosystem that 
integrates existing information databases to make the 
process more efficient and accurate (Brehm et al., 2023;  
cambodia ministry of industry, Science, technology and 
innovation, 2022). 

Southeast asia leverages technology to support education management ........ 84
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Lack of capacity and confidence constrain technology use  
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in some contexts, development strategies on education 
management information systems focus on data 
integration. data integration involves processes and 
standards to unify access to data from multiple and 
autonomous sources, even from sources outside 
education. data integration ensures information is 
compatible and the systems are sustainably and 
functionally utilized (abdul‐Hamid, 2014; dong and 
Srivastava, 2015). Brunei darussalam’s integrated national 
Education information System aimed to use a common 
platform for data on admission, attendance, curricula, 
results, school resources, student allowances and 
scholarships (ibrahim et al., 2020). malaysia’s education 
information ecosystem includes about 350 systems 
and applications scattered across institutions from 
pre-primary to post-secondary education. in 2017, 
the country introduced its Education data Repository, 
as part of the ict transformation Plan 2019–2023.  
as of 2019, it had integrated 12 of its main data systems, 
including information on students, learning assessments, 
institutions, and human and financial resources, aiming  
for full integration through a single data platform by the 
end of 2023 (unicEF, 2019).

data integration may involve multiple actors and 
government levels. in 2022, the Philippines defined 
rules and standards, roles and responsibilities for the 
institutionalization of a results-based and consistent 
basic education monitoring system across government 
levels. operating units at the school, school division, 
regional and national levels (SEamEo innotEcH, 2023) 
were identified to inform a unified platform managed by 
the department of Education (Philippines department of 
Education, 2022). Viet nam also integrated data systems 
across government levels. Piloted in 2003, the information 
systems of all provincial departments of education and 
training have gradually been integrated into a central 
education management information system. the project 
was completed in 2021 with the circular on digital 
database management of Education and training (asian 
development Bank, 2022a). the current system, built 
on a shared database, serves more than 60 provincial 
departments, over 700 districts and some 53,000 schools 
(Vinh and Hanh, 2023).

most monitoring and evaluation systems in Southeast asia 
rely on technology solutions to collect data and generate 
reports. However, the lack of standardized guidelines  
may hamper efficient data collection and reporting 
(SEamEo innotEcH, 2023). in timor-Leste, no specific 
policies or guidelines have been developed since the 

B OX 7.1:

Technology facilitates the management of school 
infrastructure and the teacher workforce

in Southeast asia, technology supports monitoring systems in 
collecting information on school infrastructure and reporting 
on it (SEamEo innotEcH, 2023). technology has enabled the 
better identification of infrastructure gaps between schools. 
With unicEF support, the Lao People’s democratic Republic 
is piloting a technology-based education management 
information system: schools input information into a 
centralized database through tablets. the dashboard assigns 
a red, yellow or green code according to the inputted data, and 
district and provincial educational institutions can prioritize 
support accordingly (australian council for Educational 
Research, 2023). managed by the office of Basic Education 
commission, thailand’s education management information 
system collects information on basic school infrastructure, 
including access to electricity and internet connectivity. 
technology supports the collection and monitoring of 
information for about 30,000 educational institutions spread 
across the country, which account for about 80% of the total 
(dipendra, 2023; itu, 2022).

technology can also help monitor public sector human 
resources, including education. nine Southeast asian countries 
rely on standardized administrative data records on the 
composition and performance of the public workforce (oEcd 
and asian development Bank, 2019). Linked to the Human 
Resource management information System, E-operation 
for teachers, or e-operasi, managed by the Public Service 
department, collects information related to the teaching 
workforce in malaysia’s education system. Based online, it 
replaced the previous systems based on microsoft Excel and 
manual forms. it allows teachers to verify and update their 
data throughout the year and administrators to monitor 
teachers’ capacity and shortages in relation to subjects in 
every school of the country (unicEF, 2019). 

integrated information on teaching staff helps identify 
competency gaps and inform training programmes (Subosa 
and West, 2018). Since 2018, Viet nam has been working 
on creating an education and training database across 
education levels. the teacher Education management 
information System monitors information on teachers’ 
competencies and professional development (Vinh et al, 2023), 
integrating teachers’ feedback and evaluations of learning 
plans (Vo, 2022).
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adoption of the national Education Strategic Plan 
2011–2030, which aims to develop a national education 
management information system. instructions for 
data collection remain inefficient (unicEF, 2020). 
the World Bank Basic Education Strengthening and 
transformation project aims to develop a centralized and 
technology-enabled information systems through an 
online and offline platform. Respondents interviewed for 
this report stated that schools have not received adequate 
guidance on the maintenance and sustainability of the 
system (SEamEo QitEP in Science, 2023).

UNIQUE STUDENT IDENTIFIERS MAKE  
PUBLIC SERVICES MORE EFFICIENT BUT  
MAY ALSO EXCLUDE SOME

guaranteeing that each school and student are uniquely 
identified within the education management information 
system is key to the effective and efficient use of 
information. it enables tracing students, for instance, 
in school registers, examination records and national 
scholarship databases throughout their education journey, 
from administrative routine follow-ups to analytical 
insights into their learning trajectories. unique student 
identifiers have benefits beyond education. For example, 
student identification can be linked to civil registry official 
digital identification, which can then link students to other 
social services. 

School identification is almost universal. a global mapping 
of education management information systems found 
that all Southeast asian countries surveyed used school 
identification in primary and secondary education. 
However, identification was somewhat lower for early 
childhood education and for technical and vocational 
education centres. the Philippines has been using school 
identifiers for both public and private secondary vocational 
education institutes since the academic year 2016/17  
(uiS, 2020).

Student identification enables the monitoring of learning 
progress throughout students' educational journeys. While 
globally 52% of countries had unique student identifiers, 
all surveyed Southeast asian countries already had student 
identification numbers in place or planned to introduce 
them (uiS, 2020). in 2020, cambodia piloted a student 
tracking system in Pouk district, Siem Reap province, with 
the support of unESco. Each student was provided with 
identifiers to collect personal information and learning 
data that informed education planning and monitoring 
(unESco, 2023). With the goal of improving school-based 
management and accountability, the Philippines introduced 
unique student identification and a process of third-party 
verification, which has reduced data manipulation and 

misreporting (Read and atinc, 2017). Each student, 
including those enrolled in the alternative Learning 
System, is provided with a 12-digit identifier that tracks 
information throughout the education system. Based on 
the aggregated data, the system generates reports for 
teachers and the department of Education (abdul-Hamid, 
2017). in 2018, Viet nam integrated student identification 
into the national education management information 
system. all students are assigned an identification code 
that enables their learning progress to be monitored 
throughout the school year (Vinh et al, 2023).

Student identifiers can also be issued and managed 
outside the ministry of Education and be associated  
with a national identification system. children under 12  
in malaysia can apply for the myKid card, and then for the 
compulsory malaysia’s myKad card, a contactless smart 
card that provides access to multiple public services  
(World Bank, 2018; World Bank and digital impact  
alliance, 2018). in 2018, the national Registration 
department’s myidentity system was integrated with  
the Student information System that tracks school 
attendance electronically (unicEF, 2019). in Singapore, 
the national identification is also used as a student 
identifier (uiS, 2020).

Student identification systems should be developed 
carefully to avoid excluding people. digital national 
identification systems are key to accelerating progress 
to universal legal identification by 2030, which is also 
Sustainable development goal target 16.9. in 2021, more 
than 96% of individuals aged 15 and above 15 owned 
an identification card in indonesia, malaysia, Singapore, 
thailand and Viet nam but only 41% of 15- to 24-year-olds 
did in the Lao People’s democratic Republic and 68% in 
cambodia (World Bank, 2023). 

access to educational services may be conditional on 
having national identification (World Bank and digital 
impact alliance, 2018). in indonesia, malaysia and 
thailand, children are provided with an identification card 
that collects demographic information (World Bank and 
digital impact alliance, 2018). Since 2016, indonesia has 
established the child identity card (Kartu identitas anak), 
which is integrated with the population administration 
information system. the identity card is issued to 5- to 
17-year-old children to simplify school registration (ardyati 
et al., 2022; World Bank, 2018). thai citizens registered in 
the national civil registration office are issued a 13-digit 
identifier at birth and an identification card at the age of 
7 (abdul-Hamid, 2017), which is required to be enrolled in 
public schools (Kijsanayotin, 2018).
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in malaysia, children and youth who are not citizens 
and those who do not have the necessary documents 
are required to apply for an identification number at 
the immigration department or national Registration 
department and pay a tax at the district Education 
office (unicEF, 2019). in Singapore, Singpass, a system 
based on multifactor authentication, provides access 
to public services to all citizens and residents, but only 
citizens can benefit through it from Singapore’s Edusave 
programme, which allocates financial assistance based 
on the monitored students’ academic achievements 
and socioeconomic status (centre for Evidence and 
implementation, 2023). 

GEOSPATIAL DATA IDENTIFY THOSE IN NEED  
AND SUPPORT INFORMATION SYSTEMS
geospatial data and the use of geographic information 
systems (giS) are key tools to improving monitoring.  
they can support decision makers as they attempt 
to address equity and efficiency in infrastructure and 
resource distribution in their education systems  
(unESco iiEP, 2023). geospatial data also help identify 
schools and child populations vulnerable to specific risks 
(gagnon and mesa, 2022). 

School identification supported by giS has been used 
in various projects in Southeast asia. in indonesia, 
web-based school mapping was used to identify schools 
in disaster-prone areas to prioritize risk reduction 
interventions, and to identify travel routes to and from 
school (ariyanti et al., 2018). in myanmar, population 
data of selected mapped areas were used to estimate 
the school-age populations at risk of being excluded 
from education because of displacement due to conflict 
(global Education cluster, 2016). geographic data from 
the Philippines’ department of Education school profiling 
database are used to monitor the conditions of school 
facilities across 75 provinces and to understand if the 
funding allocation is equitable (Figueroa et al., 2016). 
geographical information for some schools is also recorded 
in the national education information system (uiS, 2020).

geographical data may inform education management 
systems. geographic data visualization and aggregation 
are used to develop the Lao Education and Sports 
management information system, currently being piloted 
in five districts of the country (australian council for 
Educational Research, 2023). in its national Education 
Strategic Plan 2011–2030, timor-Leste plans to record  
the geographical coordinates of each school to inform  
its education management information system  
(unicEF, 2020).

INFORMATION SYSTEMS DO NOT ALWAYS 
COMMUNICATE WITH EACH OTHER
interoperability, the ability of databases to communicate 
and work with one another, is becoming a necessary 
condition to unlock the full potential of technology for 
effective management (unESco office Santiago and 
Regional Bureau for Education in Latin america and the 
caribbean, 2021). almost all Southeast asian countries 
promote open government in their digital strategies to 
facilitate data sharing and make public services more 
citizen-oriented. Yet, collaboration and integration across 
sectors and government levels remains limited.

Some Southeast asian countries have started to develop 
an e-government architecture, which involves regulations 
that define a common framework for the use and exchange 
of digitalized data. indonesia and the Philippines were 
among the eight founding member states of the open 
government Partnership that promotes transparency 
and accountability in open government (Read and atinc, 
2017). along these lines, indonesia adopted regulations 
on e-government and on integrated data in 2018 and 
2019. the whole-of-government approach defined in the 
one data policy aims to promote the use of the same 
information technology system and a common data 
management among government agencies to ensure 
data sharing and utilization; however, implementation 
challenges and sectoral fragmentation persist (World 
Bank, 2021). 

the E-governance act in the Philippines, approved  
in 2023, aims to establish an interconnected and 
interoperable environment for data sharing and 
communications networks that integrates national  
and local government public services, including  
education. the E-government masterplan 2022 intends 
to launch one digitized government that integrates 
public services through interoperable and digital systems 
(Philippine normal university, 2023). With the support 
of the undP, the Lao People’s democratic Republic has 
developed an e-government interoperability framework 
to centralize the delivery of online public services and 
improve their efficiency (australian council for Educational 
Research, 2023).

common standards enable the interoperability of 
databases and education information (chen, 2021). Based 
on joint operating protocols and standards, Singapore 
launched aPEX in 2017, a centralized platform that enables 
government agencies and private enterprises to exchange 
data and systems in a secure environment to incentivize 
collaboration and effectiveness across sectors (oEcd, 
2018). the definition of technical standards for data on 
individuals ensures that malaysia’s education management 
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information system communicates with other systems 
to some extent; however, the partial alignment may 
cause data duplication and inconsistency (unicEF, 2019). 
in timor-Leste, the lack of interoperability between the 
education management information system and other 
data systems undermines the potential use of available 
data (unicEF, 2020).

TECHNOLOGY IS UNDERUTILIZED  
IN LEARNING ASSESSMENTS IN 
SOUTHEAST ASIA 
countries aim to replace traditional educational 
assessments with computer-based and 
computer-adaptive testing. their popularity has grown 
as technology has expanded their potential to improve 
traditional ways of conducting learning assessments 
(Wise, 2018). it is claimed that technology-supported 
assessments increase efficiency and measurement 
precision, ease administration and communication, 
and reduce cheating (dandan, 2023). However, comparing 
written and computer-based assessments remains 
challenging, and is mostly based on small and targeted 
studies (Flowers et al. 2020).

Since 2014/15, indonesia has been one of the few 
countries in the region to administer national examinations 
(ujian nasional) through a computer-based system 
in selected 9- and 12-grade secondary schools 
(SEamEo REcSam, 2023). initially piloted in fewer 
than 600 schools, it was scaled up and administered in 
some 4,500 institutions by 2016. the computer-based 
assessment consisted of an online set of questions 
to which students could reply offline. an evaluation of 
the experience of selected schools in Jakarta showed 
a reduction in administration time and printing costs 
(Handoko et al., 2019; megarani and ghofari, 2016). Based 
on the positive experience, the method was replaced by the 
national assessment of minimum competencies (asesmen 
nasional) in 2021, coordinated by the data and information 
center (asian development Bank, 2022c). Extended to 
all public educational institutions, and reaching more 
than 6.5 million students, the new assessment moved 
completely online and included interactive features to 
increase accuracy and efficiency (indonesia office of 
assistant to deputy cabinet Secretary, 2022). in 2021, 
malaysia implemented LPSkor system to make marking 
national examination (Sijil Pelajaran malaysia) answer 
scripts more efficient (Bernama, 2021).

Some higher education institutions in Viet nam, including 
the two national universities – Vietnam national 
university, Hanoi and Viet nam national university, Ho chi 
minh city – have introduced online entrance examinations. 

managers interviewed for this report reported positive 
feedback about the computer-based multiple-choice test 
administered by the Hanoi national university in terms of 
speed. candidates receive results in a fortnight  
(Vinh et al, 2023). Primary school teachers in malaysia 
using Padlet, a cloud-based platform, to assess writing 
skills found the tool effective for providing feedback 
outside classroom settings (Jong and tan, 2021).

However, perceptions of effectiveness from the use of 
results generated by technology-mediated assessments 
depend on follow-up actions. in myanmar, students from 
five high schools in Yangon region who took part in a pilot 
of computer-based assessment and could discuss the 
results of their mathematics test immediately reported 
higher achievement compared to their peers tested 
through traditional methods (tun, 2022). in Singapore, 
outcomes from formative assessments were considered 
to be conducive to deeper feedback, despite the delays 
in generating results. in-person discussions provide 
learners with the opportunity to reflect on the assessment 
experience (chan, 2021). 

artificial intelligence has been applied to, fully or partially, 
automate some traditional assessments. Such techniques 
allow, for example, adjusting the assessment's level of 
complexity to the examinees’ proficiency (Swiecki et al., 
2022), such as in computerized adaptive testing (Luecht, 
2018). a computerized adaptive test, cat-PhyscritS, 
administered to grade 11 students in Kulonprogo regency, 
indonesia, was found to be precise in its measurement of 
critical thinking in physics (abidin et al., 2019). the Hanoi 
national university of Education in Viet nam has 
experimented with an adaptive test, uEd-cat 1.0, that 
adjusts multiple choice questions to learners’ previous 
responses to ensure their knowledge level is more 
accurately monitored (Vinh et al, 2023). computerized 
adaptive testing may reduce the possibility of cheating 
(dandan, 2023). an evaluation conducted in a vocational 
school in north Sangatta in East Kalimantan province 
of indonesia found that computerized adaptive testing 
reduced opportunities for cheating by easily generating 
multiple test versions (dwiyono et al., 2021). Singapore 
has planned to introduce computerized adaptive tests in 
the assessment of the secondary school mother tongue 
language curriculum by 2024 (centre for Evidence and 
implementation, 2023). 

as more examinations shifted online, especially as a result 
of coVid-19 (deneen, 2022), higher education teaching 
staff interviewed for this report reported concerns 
about maintaining academic integrity and avoiding 
cheating (australian council for Educational Research, 
2023; Philippine normal university, 2023). as is the case 
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globally, the need to implement online cheating detection 
and proctoring tools and methods has increased. these 
systems record student computer activity through 
webcam video and audio to detect potential fraud during 
examinations (andreou et al., 2021; Kharbat and daabes, 
2021). Some higher education institutions in Southeast 
asia introduced proctoring methods during coVid-19. 
the Faculty of Law at the national university of Singapore 
reported combining surveillance through live video and 
investigating students’ screen recordings for the duration 
of the examination (tan, 2020). the university of Education 
of Vietnam national university relied on simultaneous 
access to the integrated digital platform (moodle) and the 
web-conferencing application (Zoom). candidates had to 
connect to the web-conference room before taking the 
examination and get their identity checked and set their 
video and audio. the exam location was also verified to 
ensure it met the necessary conditions (Lam et al., 2022).

While they can reduce cheating (milone et al., 2017), 
the effectiveness of technology-based solutions should 
be weighed against fairness and psychological effects 
(Lee and Fanguy, 2022). a high degree of scrutiny 
and intrusiveness increases students’ anxiety. in the 
Philippines, a study among engineering students showed  
a large preference for non-proctored online exams. 
Students raised concerns about the environment and 
psychological factors linked to proctored online exams, 
as they reported an increase in stress during examinations 
(gumasing et al., 2022; Yandug et al., 2023). as the use 
of proctored online assessment tools will continue to 
increase, the intersection of artificial intelligence use  
and ethics will also be an important consideration  
(coghlan et al., 2021). 

technology-enabled assessments are not yet commonly 
used for national scale testing in Southeast asia  
(SEamEo innotEcH, 2015; SEamEo REcSam, 2023), 
as most of them remain based on paper and pencil 
(Rodrigo, 2018). data generated from large-scale 
assessments remain largely underutilized to inform 
student tracking and decision making.

LEARNING ANALYTICS CAN SUPPORT FEEDBACK  
AND MONITOR STUDENT PERFORMANCE
Learners’ use of education hardware and software 
generates a massive volume of data. When curated 
and analysed appropriately, learning analytics can 
help teachers to understand student progress and 
system administrators to take better management 

B OX 7.2:

The Education University of Hong Kong  
has introduced data analytics tools

Beyond Southeast asian countries, the Education university 
of Hong Kong, china, a SEamEo affiliate member, has 
systematically introduced learning analytics using data on 
both platform use and learning behaviours. aiming to improve 
quality assurance, a learning analytics tool has collected 
performance data from students enrolled in selected courses 
in the psychology track. information on course grades, moodle 
activity and course assessment results during the first seven 
learning weeks is compared with statistics from previous 
cohorts of students. in addition to predicting students’ final 
grades, the tool helps identify those who have learning 
difficulties and guides instructors in follow-up actions and 
tailored learning support, including individual consultations.

other analytical tools are applied in individual courses and 
serve pedagogical purposes. BookRoll, for example, is an 
e-book system used in the Selected Readings in classical 
chinese course that enables learning behaviour visualization 
and access to reading and learning materials (Flanagan and 
ogata, 2018). the BookRoll dashboard facilitates reading by 
highlighting key sentences and adding personalized notes. 
Based on the number and type of highlights made, the tool 
enables teachers to identify common questions and to plan 
interventions. it also generates data on reading frequency and 
speed and allows students and teachers to monitor progress. 
a study of 109 students from one university in taiwan, 
Province of china, showed that the e-book reading system 
can lead to effective learning experiences. the experimental 
student group exhibited improvement in their performance and 
learning approaches, including independence and self-efficacy, 
compared with the control group (chen and Su, 2019). 

technology has also made it possible to understand how 
students learn and engage with learning materials and 
analytics dashboards (Sedrakyan et al., 2020). Behaviour 
analytics is another learning analytics tool used in the theory 
and Practice of classroom Language course. Behaviour 
analytics tracks access patterns from student activity on the 
moodle learning platform and identifies common behaviours 
in using learning materials. instructors make learning 
materials more relevant and targeted to their needs based on 
student engagement. 

Source: the Education university of Hong Kong (2023).
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decisions (oEcd, 2021). Learning analytics refers to 
the ‘measurement, collection, analysis and reporting 
of data about learners and their contexts, for purposes 
of understanding and optimising learning and the 
environments in which it occurs’ (Siemens et al., 2011, p. 1). 

Learning analytics has been extensively used in higher 
education (Box 7.2) (Lang et al., 2022). data on student 
characteristics can be combined with use patterns 
of learning management systems to predict student 
trajectories and to design supportive interventions 
(ifenthaler, 2021). Some schools and higher education 
institutions in Southeast asia have experimented with and 
benefited from digitalized data. in the Philippines, de La 
Salle university dasmariñas, for example, has been using 
a learning management system since 2010 that collects 
analytics and provides educators with a detailed report 
on student progress. Based on student assessment, 
the system identifies student strengths and weaknesses 
automatically. it also suggests grading, feedback and 
personalized learning strategies. this tool has been 
claimed to reduce educators’ tracking and evaluating 
efforts (acu Secretariat, 2023).

an even more data-intensive approach is based on 
computer-adaptive software, such as those used for 
assessment. Such data help unpack how students learn 
concepts, playing an effective formative role. in Viet nam, 
a study on computer-adaptive testing in a private school 
showed that artificial intelligence techniques helped 
teachers monitor students’ progress in reading skills for 
English as a second language. the tool generated learning 
analytics that allowed educators to tailor their teaching 
strategies (aristizábal, 2018). 

Even when digitized data are available, other conditions  
need to be met to translate data into meaningful 
information. an analysis conducted across Southeast 
asian countries shows that a culture of evaluation and 
research and the capacity to interpret a high volume of 
data are lacking. in addition, digitized data generated by 
computer-based learning and assessments might not 
be detailed enough to inform learning analytics (Rodrigo, 
2018). in the Philippines, teacher training focuses on ict 
literacy and integration and lacks training on monitoring 
and the effective use of digitized data (Rodrigo, 2019). 

LACK OF CAPACITY AND CONFIDENCE 
CONSTRAIN TECHNOLOGY USE IN 
EDUCATION MANAGEMENT
Various conditions may hamper the effective 
implementation of technology-enabled education 
management in Southeast asia. infrastructure often 
may not be available or adequate (SEamEo innotEcH, 

2023). under timor-Leste’s technology-enabled education 
information system, schools were provided with 
notebooks connected to the internet to input data to the 
centralized system. However, analysis conducted for this 
report shows that an unreliable network has interfered 
with its implementation. Schools are left with the financial 
and operational burden of system upgrades and notebook 
maintenance (SEamEo QitEP in Science, 2023).

administrators and teachers are the main users of 
education technology for management purposes. Yet  
they are often unprepared (SEamEo innotEcH, 2023). 
analysis conducted for this report in cambodia found  
that some teachers had difficulty filling in student data  
in digital forms as required by the district and provincial 
office of education, due to their limited command of 
technology. as a result, they turned to students for 
assistance (Brehm et al., 2023). alternatively, teachers 
collect data through paper-based forms, which is then 
entered into the system by the school administration office 
(asian development Bank, 2022b). Limited administrator 
skills in programming and networking impeded the timely 
and effective update of the higher education management 
database. in 2021/22, only 18% of higher education 
institutions entered data into the system (Eam and Song, 
2022). meanwhile, school personnel in the Lao People’s 
democratic Republic are less likely than district and 
provincial staff to be prepared to collect and upload data 
and information onto the new education management 
information system (australian council for Educational 
Research, 2023). 

Beliefs and attitudes towards technology may hinder 
technology adoption. Self-efficacy and confidence in 
performing management tasks that require the integration 
of technology also determine its use by teachers and 
administrators. in the Philippines, the resistance of 
middle-tier officials at the school and local government 
levels in implementing the enhanced basic education 
information system was listed as one of the main 
constraints of the information-based reform of the 
country’s education system (Read and atinc, 2017). 
Positive administrator attitudes are a strong predictor of 
the adoption of technology for school management and, 
eventually, of school management improvements (Villa and 
Lorenzo, 2019). compared to other colleagues, secondary 
school teachers in malaysia responsible for data entry, 
who are more exposed to and more knowledgeable about 
the system’s potential and limitations, have developed 
positive attitudes and higher satisfaction levels towards 
the relevant technology. the use and acceptance of an 
online education management information system is 
influenced by its perceived usability (Saad and daud, 2020).
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Finally, education institutions vary in their capacity to 
absorb technological change and use it for the intended 
purposes. Educational institutions’ readiness to adopt 
technology for management depends on their resources 
and their ability to integrate technology into daily 
practices. Rural schools tend to have fewer financial and 
human resources than urban schools and lag behind in the 
development and implementation of technology-related 
innovation (Zuckerman et al., 2018). Location is likely to be 
a condition for assessing technology-enabled information 
management systems in Southeast asia. in the Philippines, 
public primary schools in the southern regions face more 
challenges in assessing and benefiting from the national 
education monitoring system. Remoteness is identified as 
the main obstacle to the effective use of data (cuartero 
and Role, 2018; Philippine normal university, 2023).

CONCLUSION
technology offers various opportunities to improve 
education system management. Southeast asian countries 
have been working to expand the range of data collected 
on schools and students and generating fine-grained 
analyses that integrate different data sources. Such 
data can be used to personalize learning, track children 
left behind, and develop improved strategies to prevent 
disengagement and early school leaving. Some institutions 
in the region have been exploring technology’s potential 
to support continuous assessment for learning, as well 
as to expand the range of skills and outcomes assessed. 
However, questions and challenges arise concerning 
the use of such a potentially high volume of digital data, 
notably related to teacher and administrator capacity. 
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Millah, 12, a girl with an intellectual disability, receives a 
video call from her teacher, Mintarsih, while studying at 
home in Indonesia. Millah dreams of becoming a doctor. 

Credit: © UNICEF/UNI358753/Ijazah*
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KE Y MESSAGES
Countries use various policies to improve access to technology.

 � Eight countries have committed to enhance electricity in schools. Cambodia has regulated and promoted mini-
grids and stand-alone systems to expand off-grid solutions, especially in remote areas, which has rapidly improved 
services in rural areas. In 2018, 72% of public schools in Cambodia had access to electricity, compared to 44% 
in Myanmar.

 � All countries are trying to expand internet connectivity. In thailand, the Village broadband Internet, or Net 
Pracharat, has linked 24,700 rural villages to a fibre optic cable network, while the Universal service obligation 
Fund has provided internet connectivity to more than 6,000 schools. giga project mapping suggests 84% of schools 
have internet connections that are good enough for learning.

 � At one time, the Philippines, singapore and thailand had established programmes where schools provided each 
student with a personal learning device. today, richer countries are targeting poor students, assuming that the 
others can afford a digital device. In singapore, some 12,500 devices were loaned out during CoVId-19 to ensure 
all secondary students were connected.

 � bring your own device policies have been used in the region, such as in Malaysia, where the Ministry of Education 
has issued guidelines, including a list of permitted devices. but such policies bring challenges related to teacher 
capacity, privacy and security. 

 � In a context where most basic operating systems and software used in education institutions are proprietary, 
some governments support the use of free and open source software, which can be adapted and improved to meet 
specific needs. Cambodia promotes the use of open source software and Khmer language applications for teaching 
and learning.

There is a lack of clear evidence on education technology solutions.
 � the impact of technology is not often assessed when taking investment decisions. Fewer than 10% of education 

technology companies operating in Indonesia produced evidence of the effectiveness of their products. 

 � In the Philippines, 41% of 205 ICt coordinators participating in a survey said they never conducted impact 
evaluations of information and communication technology (ICt).

Good procurement promotes equitable, efficient and sustainable technology solutions.
 � Malaysia, singapore and Viet Nam evaluate ICt projects in terms of financial benefits for businesses and citizens. 

 � the decentralization of public procurement can help balance corruption risks. Indonesia has used its sIPlah 
e-commerce platform to support procurement processes at the school level. 

 � Civil society can help improve transparency in public spending. Non-state actors have participated in monitoring 
public procurement in the Philippines since 1991.

 � technology leads to excess e-waste. E-waste reached 35.3 million metric tons in southeast Asia, with significant 
social, health, environmental and economic consequences. Four countries have national policies or legislation 
regulating e-waste. Adopting digital technology that is environmentally sustainable is high on the agenda 
in singapore.
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Access to technology, and especially internet 
connectivity, is increasingly being considered a part of 

the right to education. the special Rapporteur on the right 
to education has argued that ‘the implementation of the 
right to education must respond to the needs of all 
persons to access, master and use technology as an 
empowering tool for being active members of society’ 
(United Nations human Rights Council, 2022). Equitable 
access has, therefore, become a key issue, including 
in southeast Asia, a region where the integration of 
technology in education varies between and within 
countries according to socioeconomic characteristics 
(sEAMEo INNotECh, 2023).

schools, teachers and students need good quality 
context-appropriate devices, accessible platforms 
and relevant software aligned with national curricula. 
governments need to pay affordable prices and ensure 
the proper maintenance of technology. systems need 
to be interoperable and sustainable. Electricity and 
telecommunications infrastructure, especially to ensure 
internet connectivity, needs to be installed. yet many 
of these conditions are not met.

the cost of much of that investment is high and beyond 
many countries’ budgets. Education technology must 
compete with other education priorities. Access to 

technology is often unequally distributed, both between 
and within countries. Evidence on the impact of products 
and services on learning is limited. Providers are a step 
ahead of government officials. some engage in misleading 
marketing practices. Waste and obsolescence are high, 
adding to the growing environmental cost of digitalization. 

this chapter describes efforts to ensure that access 
to infrastructure, hardware and software is equitable 
and affordable. It also describes cases that support 
evidence-based public procurement of education 
technology, which leads to equitable, efficient and 
sustainable solutions.

COUNTRIES USE VARIOUS POLICIES 
TO IMPROVE ACCESS TO TECHNOLOGY 
the rapid expansion and high relevance of digital 
technology in southeast Asia led sEAMEo to examine 
the application of ICt in education in 2010. A framework 
was developed to highlight ICt practices and experiences 
in all countries based on self-assessment and across 
10 ICt-related education dimensions. At the time, findings 
showed that countries positioned themselves on a 
wide spectrum in terms of ICt integration in education 
(sEAMEo, 2010). According to this framework, brunei 
darussalam, Malaysia and singapore appeared to be 
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FI GURE 8.1: 
Countries have developed a variety of education technology laws and policies
Percentage of countries with specific education technology–related policies, Southeast Asia, 2023

Source: gEM Report team analysis of PEER country profiles.

0

20

40

60

80

100

Ensure internet connectivity in 
schools/for learners, 91%

Establish/strengthen learning platforms to 
support distance learning before COVID-19 
(policy), 100%

Provide a device for every student/family 
(current law/policy), 9%

Regulate bring your own 
device/technology policy, 9%

Offer subsidies/deductions to 
students/families to purchase 
laptops/tablets, 27%

Guarantee data privacy in education 
(law or policy), 27%

Legislate for universal provision 
of electricity, 36%

Prevent and act against cyberbullying and/or 
online abuse (with a focus on education) (law 
or policy), 55%

Provide in-service teacher training on 
technology (policy), 64%

Identify ICT standards for 
teachers (policy), 82%

transforming, in the sense that they had developed 
advanced ICt-based teaching and learning practices 
and administrative systems; Indonesia, the Philippines, 
thailand and Viet Nam were in the middle; and Cambodia, 
the lao People's democratic Republic, Myanmar and 
timor-leste were emerging (sEAMEo INNotECh, 2023).

Countries have been developing laws and policies to 
strengthen ICt infrastructure. Four countries have a law 
on universal access to electricity, while eight have also 
committed to enhancing electricity in school (Figure 8.1). 
Electrification in southeast Asia is nearly universal, 
yet challenges remain, especially for those in rural and 
remote areas. 

Cambodia established the Rural Electrification Fund 
with the objective of fostering access to electricity 
infrastructure and providing a secure, reliable, 
environmentally safe and sustainable energy 
supply at reasonable and affordable prices (IEA, 2023; 
IRENA, 2016). since 2010, it has regulated and promoted 

mini-grids and stand-alone systems to expand off-grid 
solutions, especially in remote areas, which has rapidly 
improved services in rural areas. the 2018 Multi-tier 
Framework survey found that 72% of public schools in 
Cambodia had access to electricity, compared to 44% in 
Myanmar (IEA et al., 2020).

In the lao People’s democratic Republic, the Rural 
Electrification Master Plan set the national electrification 
target of 94.7% of households by 2020 using both grid 
and off-grid systems (Al-saffar, 2017), while Indonesia’s 
2014 National Energy Policy set that target at 100%  
(Asian development bank, 2016). timor-leste’s National 
Education strategic Plan 2011–2030 includes the 
improvement of the national electricity grid among its 
priorities (timor-leste Ministry of Education, 2011).  
Access to electricity increased from 38% in 2010 to  
100% in 2021 (World bank, 2023a). yet power outages 
are common and the voltage remains low in rural areas 
(sEAMEo qItEP in science, 2023). 
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COUNTRIES ARE COMMITTED TO 
UNIVERSAL INTERNET PROVISION AT 
HOME AND IN SCHOOLS
the commitment to universal internet provision is the 
foundation for equitable access. one estimate suggests 
that a 10% increase in school connectivity could contribute 
to an increase of 1.1% of gross domestic product  
per capita and 0.6% to effective years of schooling  
(the Economist Intelligence Unit, 2021). According to the 
gEM Report’s PEER profiles, almost all countries in the 
region have national plans or strategies to improve school 
and learner connectivity. 

All 11 countries except for timor-leste have a law 
on universal internet provision, and are also rolling 
out supportive policies. Cambodia is developing the 
RoAMX framework on internet universality in line with 
UNEsCo’s framework launched in 2013 (UNEsCo, 2019). 
In Myanmar, the Ministry of Education has collaborated 
with multiple public and private stakeholders to provide 
schools with mobile technology (oxford business group, 
2019). In timor-leste, the 2017–19 national ICt policy 
encourages the provision of broadband internet capacity 
throughout the country (Ribeiro Cardoso de barros, 2019).

Most countries in the region target underserved areas 
or users through specific initiatives. In the Philippines, 
two initiatives have facilitated the provision of internet 
services and connectivity in rural and remote areas. 
the National broadband Plan includes the deployment of 
fibre optic cables, the establishment of government-owned 
internet infrastructure and the promotion of public–private 
partnerships (Philippines department of Information and 
Communications technology, 2017). the Free Wi-Fi for All 
programme provides free internet access in public places, 
including parks and schools. A midterm evaluation showed 
that the programme was successful in providing internet 
services in geographically isolated and disadvantaged 
areas, reaching out to marginalized groups and ethnic 
minorities, despite delays in deployment, poor coordination 
and communication, and a lack of competition (Flor, 
2021; Philippine Normal University, 2023). the tech4Ed 
is another national digital inclusion initiative establishing 
centres that provide critical services in communities 
(Philippine Normal University, 2023).

thailand promotes social equity in its 20-year National 
strategy and digital Economy and society development 
Plan. one of the principles is to guarantee inclusive access 
to digital technology through equal public access to 
digital technology and media to every citizen, especially 
underprivileged learners (UN EsCAP, 2017). to achieve this 
goal, the Village broadband Internet, also known as Net 

Pracharat, was launched in 2017 as a nationwide initiative 
to enhance the national broadband network through 
digital infrastructure. At the end of 2017, the Ministry of 
digital Economy and society and telephone of thailand 
Public Company limited linked 24,700 rural villages to a 
fibre optic cable network and provided free public Wi-Fi 
hotspots at speeds of 30 and 10 megabits per second to 
download and upload, respectively. As of July 2019, over 
6.6 million users had been connected. over 1,200 schools 
that previously lacked broadband internet access have 
also been connected (dipendra, 2023). yet some concerns 
have emerged in relation to the location usability 
and maintenance of access points (dipendra, 2023). 
In timor-leste, 144 primary and 45 secondary schools 
have been connected to the internet in 2023.

In Malaysia, the government prioritized high-speed 
internet access and a virtual learning environment for all 
Malaysian schools through the 1bestariNet project, which 
aimed for every student to access a 4g network in school. 
this project was further boosted with the National digital 
Connectivity Plan launched in 2020 (subramaniam, 2023). 

Regional collaboration and international support also help 
promote connectivity. the Association of southeast Asian 
Nations, ICt Masterplan 2020 addresses connectivity, 
alongside other priorities, with a strong equity focus 
(AsEAN, 2015). the digital Masterplan 2025 aims to 
increase the quality and coverage of fixed and mobile 
broadband ‘for a digitally inclusive society’ (AsEAN, 2021).

the UNICEF office of Innovation and the International 
telecommunication Union launched the giga initiative 
in 2019, with the ambitious aim to connect every school 
to the internet by 2030. giga works in partnership 
with governments to map connectivity demands; plan 
interventions to connect schools; and provide countries 
with safe, secure, reliable, fit-for-purpose infrastructure  
to support digital development needs. For instance, 
according to its mapping, 84% of schools in thailand have 
an average internet speed that is good enough for learning 
(giga et al., 2023).

GOVERNMENTS AND PROVIDERS ARE TRYING  
TO LOWER INTERNET CONNECTION COSTS 
the Affordability drivers Index is a policy tool of the 
Alliance for Affordable Internet that calculates composite 
scores to be used to assess the extent to which the policy, 
regulatory and supply-side environment helps lower costs 
and improve broadband affordability. While most countries 
have national broadband plans, investment per user varies 
widely between countries and remains low in many. Among 
the eight southeast Asian countries analysed in 2021, 
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Malaysia is the most affordable. Viet Nam is in the middle 
of the scale. It is making sustained efforts to modernize 
and expand its telecommunication system (Alliance for 
Affordable Internet, 2021) but has the third-highest 
high-speed internet cost in the region at Usd 2.41 
per megabit per month (octava Foundation, 2022). 

governments can increase affordability through direct 
public investment (Roddis et al., 2021a) as well as through 
taxes, subsidies and loans for families, and licensing and 
authorization frameworks for providers (World bank, 
2023b). Another channel that governments can use to 
increase affordability is universal service funds (Box 8.1).

taxes on digital services can be used to help regulate 
the sector but can also increase the cost for end users 
and negatively affect affordability. grants, subsidies and 
loans to poor families and disadvantaged schools are 
another way to reduce connectivity costs. In singapore, 
the digitalAccess@home programme subsidizes 
broadband, as well as laptops or tablets, for poor families 
(singapore Infocomm Media development Authority, 
2023). If there is a primary school student or a learner 
with a disability in the household, the income ceiling for 
eligibility is raised (tham, 2023).

Zero-rating is the practice of providing free internet 
access under certain conditions. some mobile network 

operators offer to not charge for data used for educational 
purposes (bayat et al., 2022; Eisenach, 2015), a practice 
which received attention during the CoVId-19 pandemic. 
In the lao People’s democratic Republic, the Ministry 
of Education and sports negotiated an agreement with 
private telecommunication companies, such as UNItEl 
and lao telecom, to subsidize internet subscriptions and 
provide unlimited data for education-related applications. 
discounts of up to 50% were offered to district and 
provincial education officers and teachers to access 
educational content. Conversations have continued for 
private service providers to take a more prominent role in 
the digitalization of education. however, this approach is 
raising questions about fair competition (Australian Council 
for Educational Research, 2023). 

SOUTHEAST ASIAN COUNTRIES ARE 
SHIFTING THEIR POLICIES ON DEVICES
one-to-one technology models have long been used 
to provide each student with a laptop or tablet. such 
approaches are costlier than most interventions. the one 
laptop Per Child initiative is probably the most famous 
intervention (Chapter 4), with more than 3 million 
linux-based educational computers distributed worldwide 
(olPC, 2023). 

BOX 8.1:

Universal service funds could help equitable access but challenges exist 

Universal service funds are collected from telecommunications providers by the government, with the aim of supporting the 
governments, goals to provide universal ICt service while addressing relevant issues relating to the access, price and quality of 
ICt services and products (trucano, 2015). the funds can be used for infrastructure deployment, public access to ICt, content and 
government digital capabilities (Alliance for Affordable Internet and Internet society, 2021; UN EsCAP, 2017). however, high levels 
of undisbursed funds; the rigid and inappropriate legal frameworks within which they operate; lack of reporting, transparency and 
institutional capacity; and the frequent lack of a gender-specific focus have raised concerns on their use and effectiveness (thakur and 
Potter, 2018; bleeker, 2019), including in Asia (Roddis et al., 2021b; UN EsCAP, 2020).

In Indonesia, the Universal service obligation (Uso Fund included ICt and broadband services in 2007. telecommunications providers 
have to contribute 1.25% of their gross profits to the fund. Malaysia's Universal service Provision Fund included broadband in 
2008 (gsMA, 2013). In Myanmar, the 2013 telecommunications law established a Universal service Fund to be financed through a 
2% tax on mobile operators' income to ensure universal mobile coverage in underserved areas. Programme 2 of the Universal service 
strategy connects education institutions to broadband internet (Myanmar Ministry of transport and Communications Post and telecom 
department, 2018; oxford business group, 2019). Cambodia and Myanmar also have made Usos aiming to support broadband internet 
(ItU, 2019). 

thailand and Viet Nam have used their respective universal service and access funds to provide internet access to education institutions 
and establish internet access centres for underserved populations and areas (UN EsCAP, 2017). In thailand, as part of the Net Pracharat 
initiative, the National broadcasting and telecommunication Commission, through its Uso Fund, has established internet connectivity for 
more than 6,000 schools, providing Wi-Fi and creating computer centres in schools and in villages (dipendra, 2023). 
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At one time, the Philippines, singapore and thailand 
had established one-to-one technology programmes 
where schools provided each student with a personal 
learning device. however, thailand phased out the one 
laptop Per Child initiative started in 2011 and the one 
tablet Per Child project launched in 2012. Introduced to 
increase digital literacy, one tablet Per Child was the 
biggest individual tablet procurement programme in 
thailand and the largest tablet experiment in the world 
at the time. the tablets were preloaded with educational 
content, including e-books, videos and interactive learning 
materials. yet shortcomings in tablet quality, lack of 
technical support, issues in the supply chain, corruption 
allegations and political instability led to the programme 
being dismantled. More recently, thailand has introduced 
the smart thailand programme, which aims to distribute 
13 million laptops to underprivileged students across the 
country (dipendra, 2023).

Richer countries are targeting poor students, assuming 
that the other students can afford a digital device, 
In singapore, schools can purchase devices based on 
a given list (Ang, 2020). but during CoVId-19, about 
12,500 devices and 1,200 mobile internet–enabled 
systems, including dongles, were loaned out to ensure 
all students were connected. this policy ensured that 
secondary students had a personal learning device on 
which to study from home on a regular basis, bringing the 
target date to the end of 2021, instead of 2028 as originally 
planned (tan and Chua, 2023). In Malaysia, the Ministry 
of Education recommended a bring your own device 
approach and a memorandum in March 2018 outlined the 
policy and guidelines for implementation, including the list 
of permitted devices (yeop et al., 2018).

bring your own device approaches can reduce the financial 
burden for schools and governments, but they raise other 
challenges. First, they risk widening divides, as wealthier 
students are more likely to access good digital learning 
resources (stock, 2019). second, teachers may not have 
the skills or may find it very difficult to organize and 
manage learning and teaching activities in a classroom 
with different devices and platforms (ginley, 2021). 
the management of licences and proprietary rights can be 
more complex with personal devices used in schools. third, 
there are privacy and security concerns (Regan and bailey, 
2019). student-owned devices may not have appropriate 
safeguards for storing personal and school data and for 
using platforms. Concerns include theft, cybersafety, 
virus protection and the costs of working with multiple 
operating systems (Poggi, 2021).

SOME COUNTRIES CHAMPION FREE 
AND OPEN SOURCE SOFTWARE

In a context where most basic operating systems and 
software used in education institutions are proprietary, 
some governments support the use of free and open 
source software (Foss), which can be adapted and 
improved to meet specific needs (Nagle, 2022). the content 
can be customized for teaching and learning at a low 
cost. Using Foss rather than proprietary software 
results in cost savings estimated at between 15% and 
35% because of lower licensing, personnel and hardware 
costs (Philippines house of Representatives, 2006). Foss 
includes software used in tutorials, textbooks, wikis, 
professional training, online learning, github, discussion 
forums and member portals. It supports education 
systems by facilitating the sharing of data and libraries. 

Education institutions with complex infrastructure, such 
as universities, can benefit from open source software and 
its flexibility for adding new solutions and functionalities. 
by contrast, proprietary software does not permit sharing. 
Proprietary file formats are locked by vendors, which 
hinders interoperability, exchange and updates. however, 
awareness about free and open source software is still 
low and the required skills to use it are not widely available. 
there are also deployment and maintenance costs. 
the University of the Philippines has prioritized Foss 
over commercial software. In 2011, its linux Users’ group 
set up introductory training to Foss and lINUX to raise 
awareness among students (UnPlUg, 2012). In thailand, 
open source applications in some public services helped 
reduce costs. Marginalized areas that are not served by 
commercial services may benefit the most; however, 
the uptake is slow (UNEsCo bangkok and the Regional 
bureau for Education in Asia and the Pacific, 2021).

some countries are turning to open sources for public 
services, including education. X-Road, an open source 
data exchange used as the backbone of government 
e-services in Estonia (Nordic Institute for Interoperability 
solutions, 2023), has been exported to Cambodia and 
Viet Nam (guadagnoli, 2021). In Viet Nam, the Ministry 
of Information and Communication issued a directive in 
2009 including a list of open source software products 
that state agencies and organizations should prioritize 
for investment, procurement and use when using state 
budget capital (Vietnam Ministry of Information and 
Communication, 2009). 

Foss is being fostered through policies, legislation and 
other initiatives in several southeast Asian countries. 
In 2019, FossAsIA, a non-governmental organization 
developing open hardware and software applications, 
launched a hackathon with UNEsCo to develop innovative 
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ideas and prototypes for open source technology solutions 
and to raise awareness among young developers and 
Foss communities on the importance of indigenous 
languages and the use of technology to protect them 
(UNEsCo bangkok, 2019).

Cambodia’s 2018 Policy and strategy on ICt in Education 
promotes the use of open source software and Khmer 
language applications for teaching and learning in 
compliance with Cambodian copyright laws (Cambodia 
Ministry of Education youth and sports, 2018). In 2008, 
Indonesia’s Ministry of Research and technology 
established the Center for open source technology 
Awakening to disseminate open source technology and 
legal software. the Ministry of National Education, 
along with the Ministry of Industry and the Ministry of 
Communication and Information, were involved in the 
effective implementation of open source technology 
(Kompas.com, 2008). In Viet Nam, the Ministry of 
Information and Communication released a plan in 2012 to 
develop and apply open source software through training, 
funding, and enterprise and product development (Viet 
Nam Ministry of Information and Communication, 2012). 

TECHNOLOGY SOLUTIONS ARE OFTEN 
NOT SUPPORTED BY GOOD EVIDENCE
Achieving universal provision of technology for schools, 
teachers and students involves substantial resources 
and requires good investment decisions supported by 
effective procurement processes. Evidence is critical to 
determine good investments (hennessy et al., 2021). Value 
for money should be a key decision criterion, as several 
education technology products are underused, if used at 
all. the quality and reliability of vendors also needs to be 
assessed alongside the relevance of solutions. only 15% 
of education technology companies are publicly funded in 
southeast Asia, carrying sustainability risks for education 
systems (Kaizenvest and Edtech Asia, 2022).

but rigorous evidence is rarely used to take decisions on 
technology. teachers, administrators and schools need 
to know the product features best suited to their education 
priorities. People are often attracted to the latest 
education technology but technology may not be the best 
or only solution (UNEsCo, 2022). Purchasing technology for 
reasons other than pedagogical ones is a common mistake. 
In thailand, the one laptop Per Child and one tablet 
Per Child programmes faced significant procurement 
challenges. A complex procurement process led to delays, 
inflated costs and compromised device quality. In the case 
of the Village broadband Project, maintaining reliable 
internet connectivity in remote areas proved challenging, 
resulting in limited access and educational opportunities 
for residents. Moreover, political turnovers and changes in 

leadership disrupted the continuity of digital infrastructure 
initiatives, leading to discontinuation, redirection and 
insufficient support (dipendra, 2023).

Research cannot keep up with the speed at which new 
education technologies emerge. Rigorous evaluation 
is often lacking, even for high-profile programmes 
(hennessy et al., 2021). National policies and programmes 
are rarely informed by evidence, even in the richest 
countries (Jameson, 2019; slavin, 2020). less than 
10% of education technology companies operating in 
Indonesia produced evidence of the effectiveness of their 
products (World bank, 2020). In a survey of 205 division 
ICt coordinators in the Philippines, 41% said they never 
conducted impact evaluations of ICt (RtI International, 
2020). this is not to suggest that only such evidence 
should be used, but a portfolio of evidence can help answer 
different questions (Kucirkova, 2023) and account for 
diverse real-world settings (Joyce and Cartwright, 2019). 

A technology needs to prove it has an impact on teaching 
and learning, but accessing impartial advice can be 
challenging. When evidence of effectiveness is unavailable, 
decisions tend to rely on referrals and anecdotal 
knowledge (Morrison et al., 2019). but evidence exists 
which could be put to use. In southeast Asia, ministries 
of education often collect data on devices and their use. 
thailand monitors the use of technology, the number 
of training hours and student competencies. singapore 
conducts e-formative assessments, e-school-based 
assessments and national e-examinations that generate  
a wealth of data (sEAMEo INNotECh, 2023). 

yet considerable challenges exist, both for finding 
evidence and in the use of data. In Cambodia, a lack 
of monitoring and evaluation has made it difficult to 
understand whether a Usd 75 million loan from the  
Asian Infrastructure development bank in 2019 to 
install fibre optic technology infrastructure has been 
effective (brehm et al., 2023). In the Philippines, the lack 
of standardized monitoring and evaluation guidelines 
makes it difficult to compare and learn from the results 
of different studies. In Viet Nam, school data contain 
sensitive information about children. there are limitations 
in decentralizing data access and use, especially for the 
subnational education governance levels; this means the 
question of regulating who can access information still 
needs to be tackled (sEAMEo INNotECh, 2023).

Evidence is also needed on the implementation of 
education technologies that may have proven their 
potential in principle (steeves and Kwami, 2017). In the 
Philippines, a recent landmark decision by the supreme 
Court, the Mandanas-garcia ruling or Executive order No. 
138, could have implications on the sourcing and allocation 
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of education technology resources at the local government 
level. In line with the implementation of the ruling, 
the national government must establish key performance 
indicators and the minimum required investment for the 
devolution of educational functions to local government 
units so that the quality of education will not be diminished 
(Philippine Normal University, 2023). 

MULTIPLE ACTORS CAN HELP 
INFORM CHOICES IN EDUCATION 
TECHNOLOGY PROCUREMENT 
Adopting the right products and the right implementation 
model is crucial to improve teaching and learning. but it 
requires support. Findings from a survey of 205 division 
ICt coordinators in the Philippines suggested that 1 in 
3 choose products based on the department of Education’s 
recommendations, over half get recommendations from 
funding partners and teachers directly, consulting with 
suppliers and searching reviews on the internet; while 
just over 1 in 10 said they do not make purchases at all. 
Fewer than one in four get information from one source 
of information (often the department of Education), while 
the majority of ICt officers indicated multiple sources 
of information (RtI International, 2020). the Indonesian 
Edtech Association is a non-profit consortium aiming to 
connect local providers, the government and schools. It has 
been argued that independent consortia such as this 
one could have a positive impact on the education 
technology ecosystem because they could influence 
education regulations and policies to be more efficient 
(omidyar Network, 2019).

International partnerships have also supported  
decision making. the United Kingdom Foreign and 
Commonwealth office, the World bank, and the bill 
& Melinda gates Foundation fund the Edtech hub, 
a partnership that supports low- and middle-income 
countries to take informed decisions about technology 
in education through research (Edtech hub, 2023). 
In southeast Asia, the Edtech hub has offered technical 
advice to develop a national education technology strategy 
in Cambodia with UNICEF (thinley, 2023). the Asian 
development bank is supporting Cambodia, Indonesia, 
the Philippines and Viet Nam to identify technology 
solutions that are appropriate to each country’s  
readiness and then test the interventions accordingly 
(Asian development bank, 2020).

PROCUREMENT DECISIONS OFTEN 
DO NOT TAKE SUSTAINABILITY 
INTO ACCOUNT
one of the most important issues in decisions on education 
technology procurement is sustainability. Education 

technology has economic, social and environmental 
impacts that need to be considered (selwyn, 2021, 2023). 

the lifespan of products and services is critical. 
In Cambodia, the United Nations development Programme 
complemented the efforts of the Rural Electrification 
Fund in installing solar mini-grids to help address the 
short lifespan of batteries, while meeting varying power 
demands (UNdP, 2022). As part of the technology solutions 
for ‘last-mile’ schools during the CoVId-19 pandemic, 
the Philippines has piloted the use of low-cost tablets 
connected to a local area network powered through a 
solar-panel battery to ensure learning continuity (Asian 
development bank, 2022).

the so-called total cost of ownership, which is the total 
cost of a product during its life cycle, should incorporate 
both the initial investment and the operational and support 
cost (Chuang et al., 2021; Morrison et al., 2019). Initial 
investment in education technology has been estimated 
at up to only 25% of the total cost (UNEsCo, 2022). 
Recurrent and hidden costs include compatibility and 
interoperability with the existing information technology 
environment, depreciation, replacement needs, and even 
training (Mitchell and d’Rozario, 2022; UNCtAd, 2013). 
Malaysia, singapore and thailand are assessing the 
financial sustainability of their ICt projects, while Malaysia, 
singapore and Viet Nam also assess the financial benefits 
for businesses and citizens (oECd and Asian development 
bank, 2019). In Cambodia, the 2018 Policy and strategy on 
ICt in Education states that all ICt intervention proposals 
must include an analysis of the total cost of ownership for 
the Ministry of Education, youth and sports to ensure the 
availability of an operational budget. It also highlights that 
the use of evidence-based planning and resourcing should 
be promoted by providing easy access to data, information 
and analysis (Cambodia Ministry of Education youth and 
sports, 2018).

buying devices for schools implies additional electricity 
needs, replacing of equipment when it is broken or 
outdated, purchasing cables and printers, security,  
user training and support, and maintenance. 
Manufacturers tend to base warranties for devices on an 
average three- to five-year lifespan. but this lifespan is 
likely to be shorter for educational institutions, as products 
are exposed to more intensive use. shorter lifespans, 
tighter budgets and the ongoing semiconductor shortage, 
which has impacted supply chains, are increasing the risk 
of education technology disruption. Analysis conducted  
for this report estimates that it would cost  
Usd 18 billion of capital expenditure to connect all  
schools in lower-middle-income countries in the region  
to the internet.
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In thailand, the office of the Auditor general found that 
about 30% of the 860,000 tablets distributed to students 
in the first year of one tablet Per Child were broken or 
needed repair. the supplier had signed an agreement 
with a local firm to maintain and repair the tablets for two 
years, but failed to do so (dipendra, 2023). the long-term 
maintenance of the Net Pracharat initiative also remains 
a question. Complaints about the network being down for 
several weeks and not being fixed were reflected in the 
‘moderate’ level of satisfaction of residents of a district in 
North Eastern Nakhon Ratchasima province (Nuchapat, 
2019). the office of the Auditor general indicated that 
the thb 13 billion (Usd 370 million) of investment in 
the project may not have met its objectives (thai Pbs 
News, 2020). 

the biggest concern about the costs of education 
technology relates to how giant technology firms use 
their dominant position to enter education and further 
strengthen their near monopoly on the market. google 
Workspace for Education and google Classroom, which 
play the role of a learning management system, are  
being used to extract student personal data for  
advertising purposes (Krutka et al., 2021). Amazon Web 
services is increasingly influencing education through 
cloud computing, data storage and platform technology 
services, taking advantage of the increasing use of data 
in system management. It hosts several education 
technology providers, helping them scale up their 
platforms on its cloud, offering data centre, network, 
security, content delivery and machine learning services 
(Williamson et al., 2022). In Indonesia, the Competition 
Commission announced the start of an investigation for 
the alleged violations by google of law No. 5/1999 related 
to a potential abuse of dominant position, by conducting 
conditional sales and discriminatory practices in the 
distribution of digital applications (Chen et al., 2023). 

REGULATION HELPS ADDRESS 
RISKS IN EDUCATION 
TECHNOLOGY PROCUREMENT
Public procurement is vulnerable to collusion  
(baranek et al., 2021; Kawai and Nakabayashi, 2022) 
and corruption (decarolis and giorgiantonio, 2022;  
titl et al., 2021; titl and geys, 2019). globally, even the 
most conservative estimate of the cost of corruption to the 
value of procurement contracts is 8%, which in 2019 would 
have been some Usd 880 billion (bosio, 2021).

Education technology procurement is not immune to  
these risks. despite Indonesia being largely compliant 
to Article 9 of the United Nations Convention against 
Corruption and praised for its use of integrity pacts 

and e-procurement, the majority of corruption cases in 
Indonesia relate to public procurement. As much as  
Usd 4 billion are lost per year through this form of 
corruption alone (UNodC, 2020). decentralizing public 
procurement to local governments is often part of an 
effort to balance some of those risks. some countries  
have used technology to support procurement processes 
at the school level, such as Indonesia with its sIPlah 
e-commerce platform (oECd, 2023). however, this has 
been found to add other risks related to weak governance 
mechanisms and organizational capacity. 

Procurement laws, rules and regulations are needed. 
the Agreement on government Procurement requires 
that domestic public procurement procedures be based 
on principles of transparency, non-discrimination and 
procedural fairness (World trade organization, 2023). 
In Indonesia, the United Nations office on drugs and 
Crime's second review cycle included suggestions 
for improving the procurement process, such as the 
introduction of a comprehensive procurement law, greater 
transparency surrounding direct appointment and direct 
procurement practices, the establishment of specific 
external audits of procurement, and the issuance of clear 
regulations on the handling of complaints procedures, 
including through an independent appeal mechanism 
(UNodC, 2020).

the Malaysian government follows a competitive bidding 
process to procure software and hardware for education 
technology before awarding the contract to the selected 
vendor. It evaluates proposals based on criteria such as 
cost, technical capabilities and the ability to meet the 
required specifications. Additionally, the government 
may negotiate bulk purchasing agreements with suppliers 
to acquire software and hardware at discounted rates, 
reducing procurement costs and ensuring affordable 
access to resources for schools. the procurement 
process for public–private partnerships is regulated 
through a combination of general public finance 
legislation (e.g. the Financial Procedure Act 1957) 
and policies and guidelines which need to be 
followed in practice (subramaniam, 2023). 

sustainability clauses are starting to be used, although 
or adoption [or uptake] has been slow. Analysis of the 
World bank global Public Procurement database for this 
report found that Indonesia, Malaysia and the Philippines 
have sustainability clauses in their procurement laws. 
this compares to seven countries which have domestic 
preference clauses (World bank, 2023a).

Civil society organizations have set up mechanisms to 
monitor public spending to increase the transparency 
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and accountability of public procurement. In the 
Philippines, the participation of non-state actors in 
monitoring public procurement has been in place 
for decades. the presence of non-governmental 
organizations as voting members of the special body for 
local government unit procurement was already required 
by the local government Code of 1991 (transparency 
and Accountability Network Philippines, 2012). 
An Anti-Corruption Platform for southeast Asia has been 
set up to showcase civil society organizations working 
on anti-corruption, in particular through activities around 
the UN Convention against Corruption and its review 
process (UNCAC Civil society Coalition, 2021).

EDUCATION TECHNOLOGY USE HAS 
ENVIRONMENTAL CONSEQUENCES
Water, energy and material resources consumed to 
create education technology contribute considerably to 
environmental damage and the climate crisis. distributing 
devices to each student, rather than students sharing 
devices, leads to a surplus of e-waste when outdated 
products are discarded (selwyn, 2021, 2023). In southeast 
Asia, e-waste is estimated to have reached 35.3 million 
metric tons, with significant social, health, environmental 
and economic consequences (Forti et al., 2020). 

only four countries currently have a national policy 
or legislation regulating e-waste. In Cambodia, 
the 2016 sub-decree on Electrical and Electronic 
Equipment Waste Management covers all activities 
regarding the disposal, storage, collection, transport, 
recycling and dumping of electronic waste (Cambodia 
Ministry of Environment, 2016). In Myanmar, the National 
Waste Management strategy and Master Plan, which 
also covers hazardous and e-waste, was issued in 2018. 
It calls for appropriate legislation and associated regulatory 
requirements to be adopted by the Ministry of Natural 
Resources and Environmental Conservation in cooperation 
with relevant stakeholders to guide the execution of the 
National Waste Management strategy (Myanmar 
Ministry of Natural Resources and Environmental 
Conservation, 2018). Malaysia has set up an Integrated 
E-Waste Management system through which government 
agencies and private sector stakeholders collaborate to 
streamline and standardize e-waste recycling processes 
(hill, 2023).

In singapore, environmentally sustainable ICt technology 
is high on the agenda. this includes consolidating 
data centres to improve efficiency, evaluating devices 
for carbon emissions, reusing devices to minimize 
wastage and embedding sustainability criteria in 
procurement processes. A monitoring and reporting 

platform tracks sustainability performance across 
government (hirdaramani, 2023). the Extended Producer 
Responsibility programme introduced in 2021 by the 
National Environmental Agency requires producers to take 
responsibility for disposing of their products at the 
end of their life cycle (singapore National Environment 
Agency, 2023). 

A submission to the Advisory Committee of the human 
Rights Council emphasized that ‘the drive toward 
universal internet connectivity is rarely considered in 
relation to energy usage and climate change … [even 
though] reliable and sustainable energy is a precondition 
for internet access’, especially for the unconnected, 
often ‘predominantly rural, located in the global south, 
and economically disadvantaged’ (Allmann and hazas, 
2019). yet, energy-efficient solutions for education 
technology are not widespread. the use of small and 
low-maintenance solar panels to power digital devices is 
becoming more prominent in low-income countries and 
offers a cost-effective option for school communities 
in rural and remote areas. It is estimated that a small, 
low-cost solar panel with a battery that can supply 
10 watts is sufficient to charge a smartphone for one 
day (Mooney, 2022).

CONCLUSION
Access to and the use of education technology is 
characterized by inequality. the costs of electricity, 
internet connection, hardware and software are high 
and often underestimated. sustainability concerns go 
beyond economic dimensions and extend to social and 
environmental aspects. As technology is constantly 
changing, taking decisions that promote equity and quality 
requires expert guidance from trusted sources. however, 
the very sources of such expertise have financial interests, 
which could be seen to compromise their independence. 
Regulatory enforcement of equitable policies and practices 
can be difficult to implement if governments are unable to 
invest sufficiently in the technical expertise required.

sound, rigorous and impartial evidence is needed 
more than ever. Procurement regulations and standards 
need to embed sustainability as a criterion for adopting 
interventions that are economically, socially and 
environmentally effective and efficient and can be 
scaled up for the common good. When developing a 
comprehensive digital education system that truly 
enhances teaching and learning experiences, countries 
must address access to technology, while committing 
to inclusivity and putting learners’ interest at the centre. 
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Giang a Sang and his grandfather are using artificial 
reality technology on a tablet supported by uniceF  
in viet nam. 

credit: © uniceF/un0589432/Hoang*
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KE Y MESSAGES
Governance of education technology is often a shared responsibility.

 � in Southeast asia, 10 countries have a government department or agency in charge of information and 
communication technology (ict) or education technology; 4 are led by the education ministry. 

 � concerns have been raised about the lack of oversight of private actors. Seven Southeast asian countries have a 
unit responsible for public–private partnerships, but only five countries assess the partnerships’ effectiveness. 
Myanmar and Singapore do it for the most expensive projects. 

Learners often face risks in online learning environments.
 � Many technology providers collect and store user data. education technology products in indonesia collect 

personal information from an estimated 14 million users. 

 � individuals or their caregivers are expected to take responsibility for data privacy. about one in four 12- to 17-year-
olds surveyed in cambodia, indonesia, Malaysia, the Philippines, thailand and viet nam reported that their online 
activities were restricted by caregivers.

 � Seven Southeast asian countries have a data protection framework. Based on the european union’s General data 
Protection regulation, indonesia’s 2022 Personal data Protection law sets out that children’s consent must be 
obtained from the child’s parents or guardians to process the child's personal data. 

 � education is increasingly targeted by cyberattacks but there is insufficient capacity to address them. in april 2020, 
Singapore’s educational institutions experienced an increase of cyberattacks by 68% in one month. 

 � cyberbullying and online abuse are addressed in more than half of countries primarily with policies, strategies or 
plans. a 2023 Ministry of education, culture, research and technology regulation in indonesia mandated schools 
to establish violence prevention teams to address cyberbullying.

 � online sexual exploitation and abuse of children is a growing concern in Southeast asia, highlighting the need 
for digital and critical thinking skills. in 2017, Malaysia adopted comprehensive and progressive regulations on 
this issue. 

 � artificial intelligence (ai) opens opportunities in education but introduces bias and privacy violation risks. the 
university of the Philippines published guidelines on the responsible and ethical use of ai, calling for meaningful 
human control.

The increasing use of education technology impacts children’s well-being.
 � children are being exposed to a large amount of screen time, with negative impacts. in Singapore, high use of 

screens at lower ages was related to language delays and social communication deficits.

 � Some regulations and guidelines relate to screen time. the Malaysian dietary Guidelines for children and 
adolescents recommend less than two hours of screen time for children.

 � Brunei darussalam, Malaysia and viet nam have introduced some forms of restrictions on the use of smartphones 
in schools. in viet nam, several schools have adopted a more restrictive approach: more than 60% of students 
surveyed for this report reported they are not allowed to use smartphones in classrooms, even for studying. 
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As governments seek to integrate digital technology 
into education, they need to balance the opportunities 

and potential risks through governance mechanisms and 
regulations. Government goals for equity, inclusion, 
quality and efficiency are not necessarily aligned with 
those of the education technology industry, whose profit 
orientation can easily lead to practices which reduce 
well-being, breach security, abuse personal information 
and even violate human rights. according to the Special 
rapporteur on the right to privacy, educational processes 
‘need not and should not undermine the enjoyment of 
privacy and other rights, wherever or however education 
occurs’ (united nations Human rights council, 2021).

Preventing such collateral damage is a major new 
challenge for regulators all over the world, as digitalization 
makes education structures, forms and modes of delivery 
ever more complex. effective protection and promotion 
of human rights and the rule of law needs collaboration, 
partnerships and stakeholders aligning their goals. 

EDUCATION TECHNOLOGY PRESENTS 
GOVERNANCE CHALLENGES 
education ministries need to collaborate with their peers 
in charge of economic development, infrastructure, energy 
and telecommunications in the governance of education 
technology use. the respective departments might have 
different visions, goals and objectives on issues such as 
innovation, digital transformation, and the storage and use 
of data. the role of private actors, notably through public–

private partnerships, needs to be clear, which requires 
transparency and accountability mechanisms (Hillman, 
2022; lingard and Sellar, 2013).

GOVERNANCE OF EDUCATION 
TECHNOLOGY IS OFTEN A  
SHARED RESPONSIBILITY
When considering integrating technology into education, 
it is important to clarify which body steers the process. 
Ministries of education need to lead such decisions and 
pedagogical decisions need to take precedence over 
commercial considerations. the best interest of learners 
may be at risk where education technology companies do 
not come under the jurisdiction of education legislation and 
are seen purely through commercial law. in Southeast asia, 
10 countries have a government department or agency in 
charge of ict or education technology.

in four countries, the education ministry is leading. 
in cambodia, the department of information 
technology led by the Ministry of education, Youth and 
Sports oversees ict policy and strategy implementation 
in the education sector, including teacher training, 
procurement, equipment, systems design, accountability 
mechanisms and educational programmes. in Singapore, 
the educational technology division leads on educational 
technology, including the Student learning Space platform. 
the information technology division promotes the 
digitalization of ministerial services, management 
and infrastructure.
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in six countries, responsibilities are shared between 
different ministries or agencies. in Malaysia, the Ministry 
of education shares responsibility with other relevant 
government agencies for overseeing the implementation 
of education technology initiatives (Subramaniam, 
2023). For example, the Government it and internet 
committee is responsible for determining the direction, 
policy and strategy of ict development, as well as for 
monitoring all public sector ict programmes (Malaysia 
Government, 2023). in thailand, the Ministry of digital 
economy and Society and its agencies lead on technology 
use and digital innovation. However, the institute for the 
Promotion of teaching Science and technology under the 
Ministry of education has responsibilities in most areas of 
teaching and learning related to science and technology 
(thailand iPSt, 2023; thailand onde, 2017). in viet nam, 
the Ministry of education and training leads on educational 
programmes concerning information technology, whereas 
the Ministry of information and communications regulates 
the national ict infrastructure (viet nam Ministry of 
education and training, 2023; viet nam Ministry of 
information and communications, 2023). 

in the Philippines, the department of information and 
communication technology, is mandated to ‘provide every 
Filipino access to vital ict infrastructure and services’ 
in line with the national digital agenda (Philippines 
department of information and communications 
technology, 2023). it promotes digital technology in 
education, including leading on nationwide initiatives, 
such as the national Broadband Plan, Free-Wi-Fi for all 
and digital literacy programmes. the department also 
supports the department of education, the commission 
on Higher education, and the technical education and 
Skills development agency, providing technical assistance 
and ensuring alignment with national and international 
standards (Philippine normal university, 2023). 

Mechanisms have also emerged to strengthen the 
governance of digital education and the representation 
of various stakeholders in policy design, implementation 
and monitoring. in 2019, the digital council of thailand 
was established to act as a collaborative initiative 
between government and industry. in Malaysia, 
the digital education Policy aims to involve government 
agencies, communities, non-governmental organizations, 
government-linked companies and the private sector  
(Subramaniam, 2023).

PARTNERSHIPS WITH PRIVATE  
ACTORS ARE WIDESPREAD BUT  
RARELY REGULATED
connectivity, devices, software and content are expensive 
to acquire and maintain. Governments that want to 
expand their supply often engage private companies 
in partnerships covering technical expertise, leasing 
and contracting services, training, software licences, 
and in-kind contributions of equipment. But lack of clear 
governance and regulations can confuse the question 
of who owns the processes. as learning software and 
applications offer services in exchange for data, it is 
important to address the issues of violation of privacy 
and safety (SeaMeo innotecH, 2023). 

the use of replacing essential pedagogical functions can 
challenge teachers' autonomy (Zeide, 2017). cambodia 
and the Philippines raised concerns over the sustainability 
of projects if they are not aligned with existing ict 
programmes in education and if the process owners are 
not involved in their implementation (SeaMeo innotecH, 
2023). in indonesia, despite many efforts to create an open 
access digital education ecosystem, there are challenges, 
including about content quality (uniceF, 2021). 

apple, Google and Microsoft run educational platforms tied 
to hardware (e.g. chromebook, iPad, Surface) and operating 
systems (chromeoS, ioS/MacoS, Windows), through 
which they collect information on users. consumers could 
be misled, requiring more traditional market governance. 
But governments find it challenging to assure the quality 
of services provided by education technology companies 
(Patel et al., 2021). in indonesia, education technology 
companies offer services to students, often under a licence 
agreement with the government that allows them to 
become accredited education providers, whereby the users 
pay a fee for accessing the platforms (razquin et al., 2023).

Specific units responsible for public–private partnerships 
have been found to foster partnership and project delivery 
effectiveness. Seven countries have such dedicated units, 
four of which sit within the Ministry of Finance. only five 
countries assess partnership effectiveness. Myanmar and 
Singapore do it for the most expensive projects (oecd and 
asian development Bank, 2019). 

Some countries have made attempts to streamline 
the participation of non-state actors. in indonesia, 
a non-profit consortium, the edtech association, 
was set up to bridge the gap between providers and 
the government (omidyar network, 2019). in Malaysia, 
uKaS, a public–private partnership unit, was specifically 
set up in 2009 under the Prime Minister’s department 
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to act as a central coordinating agency. it has issued 
Public–Private Partnership Guidelines as a reference for 
potential investors (Subramaniam, 2023). in Singapore, 
a dedicated industry-led coalition, together alliances for 
action, works with the government to promote growth 
opportunities (Singapore Ministry of trade and industry, 
2023). the alliance for action on edutech aims to link 
industry stakeholders and governments ‘for quick action 
and mutual benefit’ (emerging Stronger taskforce, 2021).

limited oversight capacity is another concern. in Malaysia, 
despite uKaS' work, existing guidelines and procedures 
have not been sufficient to prevent delays in negotiation 
and the implementation of ict services, at the expense 
of the direct users (Subramaniam, 2023). one response 
of the education technology industry was self-regulation. 
in Singapore, already in 2010, mobile service providers M1, 
Singtel Mobile and StarHub Mobile developed a voluntary 
code on mobile content to regulate the exposure of 
non-appropriate content to minors and address growing 
concerns for children’s safety (M1 et al., 2010). 

DIGITAL PRIVACY, SAFETY AND WELL-
BEING ARE NOT WELL REGULATED
While digital technology offers excellent opportunities 
for teaching and learning, it also carries risks related to 
privacy, safety, well-being and even with intellectual 
property (Box 9.1). the internet exposes users to the 
misuse of their personal data, invasion of privacy, 
abuse, identity theft, offensive messages and images, 
cyberbullying, scams and fake news and misinformation 
(Smahel et al., 2020). concerns have grown as education 
technology companies and products target children 
(SeaMeo innotecH, 2023). clear standards on data 
security are often lacking (World Bank, 2020).

PRIVACY PROTECTION IN EDUCATION 
SETTINGS IS NOT YET PRIORITIZED
digital technology providers collect and store data 
on their users, including information that is sensitive, 
compromising learners’ privacy (united nations Human 
rights council, 2022). in some countries, education 
technology installed on learning platforms recommended 
for learning during the covid-19 pandemic came with 
tracking technologies that collected and sent data to 
third-party companies, usually advertising technology 
companies. in most cases, such surveillance took place 
without parents or children having the opportunity to 
opt out or consent (Human rights Watch, 2022). 
in indonesia, private technology companies, such as 
Quipper, ruangguru and Kelas Pintar, and the education 
ministry–owned rumah Belajar collected data from an 

B OX 9.1:

Teachers’ intellectual property rights 
are disregarded 

digital technology has expanded educational content in 
Southeast asia. However, expectations about equal access 
have been dampened (Chapter 3). Schools and teachers are 
encouraged to participate in digital content creation and 
use. Yet questions arise over ownership and restrictions on 
the reuse and sharing of student and teacher work due to 
intellectual property rights (nobre, 2019). in 7 of 11 countries 
(Brunei darussalam, indonesia, Malaysia, the Philippines, 
Singapore, thailand and viet nam), governments have signed 
the World intellectual Property organization's copyright treaty 
that regulates the rights of authors in digital environments 
(WiPo, 2023a). Some countries have also adopted related 
legislation on teaching and learning (WiPo, 2023b).

in the Philippines, Section 185 of the intellectual Property 
code defines the ‘fair use’ of a copyrighted work for criticism, 
comment, news reporting and teaching, including a limited 
number of copies for classroom use, scholarship, research 
and similar purposes (Philippines congress, 1997). the move 
to online delivery during the covid-19 pandemic raised a new 
issue of intellectual property. teachers played a key role in 
creating digital content in local languages and tailored to local 
culture. However, Section 176 of the code in effect explicitly 
excludes government employees’ work (intellectual Property 
office of the Philippines, 2020; Philippines congress, 1997), 
while teaching materials created by the private sector are 
protected by copyright upon creation (chan et al., 2022). in 
practice, public school teachers are not acknowledged and 
protected as authors. 

in Malaysia, the online sharing of copyrighted materials can 
present specific challenges, although exceptions exist for 
education (infoJustice eds, 2019). Singapore's 2021 copyright 
act acknowledges the impact of technology on the creation, 
distribution, access and use of copyrighted works. it devotes 
a section to education, exceptionally permitting schools 
and students of non-profit educational institutions to 
use internet resources for educational purposes only and 
under certain conditions (Singapore Parliament, 2021). 
the Ministry of education launched the eMedia channel for 
educators to provide a space for teachers to share video 
projects and lessons that they and their pupils have created. 
access is limited to educators with the appropriate login 
information (intellectual Property office of Singapore, 2021). 
amendments to thailand's 1994 copyright law extend 
coverage to digital content reproduction and privacy. For 
instance, exceptions are embedded in Section 32 concerning 
the reproduction and use of copyrighted material for teaching 
(Supasiripongchai, 2013, 2014).
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estimated 14 million users. applications, including the 
digital education excellence Platform in thailand and 
olM in viet nam, were found to be collecting and 
transmitting children’s data to third-party companies 
that tailor advertising and services to the user profile 
(Human rights Watch, 2021a, 2021b, 2022). a Joint 
Submission to the High commissioner for Human rights 
on the right to Privacy in the digital age under the 
#Stopdigitaldictatorship campaign highlights privacy 
threats and challenges well beyond education (aSean 
regional coalition to #Stopdigitaldictatorship, 2022). 

legal protection from arbitrary or unlawful interference 
with privacy, family, home or correspondence and from 
unlawful attacks on honour and reputation is recognized 
as a human right through international legal instruments 
(right to education initiative, 2023). But the threat to 
privacy from digital technology is a new territory for legal 
experts. the harm from such violations of privacy is harder 
to define. it is not a single occurrence but extends into the 
future. its negative consequences are spread across many 
people, even if they may be minimal for a single individual. 
the act may cause only an inconvenience for an individual 
but bring large benefits to companies. these factors are 
a challenge to courts’ traditional understandings of harm 
(citron and Solove, 2022).

The privacy of education technology users  
must be protected
education technology users’ privacy must be protected, 
while allowing the appropriate use of data to personalize 
learning, understand student progress and advance 
research. Schools should be aware of who can access 
student data and should disclose to families the type 
of data collected when students use technology. Schools 
also need to ensure that parents and students are aware 
of and understand their rights and responsibilities 
concerning data collection and use (uneSco, 2022). 

in 2021, a report of the un Special rapporteur on 
the right to privacy highlighted the lack of protection 
for children’s right to privacy in national legal frameworks, 
the lack of parents’ and children’s capacity to challenge 
vendors’ privacy arrangements or refuse to provide data, 
and inadequacies in how privacy concerns over education 
technology choices are addressed. it noted that companies 
‘routinely control children’s digital educational records’ 
with such data – extending to thinking characteristics, 
learning trajectory, engagement, response times, pages 
read, videos viewed, device identification and location – 
being shared with third parties, such as advertising 
partners (united nations Human rights council, 2021). 

in 2022, a report of the un Special rapporteur on the 
right to education highlighted that the digitalization of 
education should not ‘lead to violations of other human 
rights within education, in particular the right to privacy’. 
it raised concerns about the ‘massive imbalance in power, 
awareness and knowledge between those who decide on 
the technologies and the users’. it drew attention to the 
lack of transparency related to data collection and use, 
unclear lines of accountability for data-based decision 
making, an inability to challenge privacy arrangements 
in the face of legitimate concerns, and the potential 
for student digital records to adversely impact their 
employment options. the report called on countries to 
adopt and implement child-specific privacy and data 
protection laws that protect the best interests 
of children in complex online environments; to protect 
adults in any educational setting with privacy and data 
protection laws; and to define categories of sensitive 
personal data that should never be collected in 
educational settings, in particular from children (united 
nations Human rights council, 2022). 

in viet nam, article 20 of a 2023 decree on personal 
data protection stipulates that children’s personal data 
should be processed protecting their rights and respecting 
the principles of the best interests of children and no 
discrimination against children (the legal library, 2023). 

ai is heightening some privacy concerns (Box 9.2). 
countries are increasingly looking at its implications in 
specific domains. an aSean guide on ai Governance 
and ethics is to be released in early 2024 (Potki and 
Wongcha-um, 2023). the Malaysian national ai roadmap 
for 2021–2025 incorporates principles for the responsible 
use of ai, including fairness, reliability, safety and control, 
privacy and security, inclusiveness, transparency, 
accountability, and the pursuit of human benefit and 
happiness. in 2022, thailand approved a draft national 
ai Strategy and action Plan (2022–2027) to ‘enhance 
the economy and quality of life within 2027’. viet nam’s 
draft Standard on ai aims to establish quality assurance 
and transparency and proposes quality requirements for 
safety, privacy and ethics (Sandpiper, 2023). 

Data protection legislation targeting children  
and education is only nascent
Seven Southeast asian countries have a data protection 
framework and at least four of them have adopted, 
updated or clarified their related legislation after 
covid-19, in light of the increased exposure of personal 
data to multiple security risks. analysis of Peer country 
profiles for this report shows that only 3 of 11 countries 
have either a law or a policy on privacy with a focus 
on education. 
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BOX 9.2:

Artificial intelligence presents additional risks for privacy

the use of artificial intelligence (ai) in education is expanding, from the automation of administrative processes and tasks to curriculum 
and content development, teaching, and learning. a section dedicated to education and research in the 2021 uneSco recommendation 
on the ethics of artificial intelligence, the first with a global reach, describes tangible and intangible risks and calls for a robust policy and 
legislative framework along with ethical oversight (uneSco, 2021). 

ai is largely based on machine learning algorithms, which are used to take decisions that can have a major impact on people’s lives. Far 
from being fair and objective, algorithms carry the biases of their developers and can reproduce or deepen inequality, especially in terms 
of discrimination (european union agency for Fundamental rights, 2022). the issue of fairness has been a challenge in assessment for a 
long time (Hutchinson and Mitchell, 2019) and is included among international organizations’ core principles for trustworthy ai (european 
commission, 2019; oecd, 2019). thailand developed ethics Guidelines which include principles for the development and utilization of 
ai such as transparency, accountability, security, privacy and fairness (Sharon, 2019). ai should consider diversity, avoid bias, minimize 
segregation and prevent discrimination. in relation to fairness, the guidelines state that the results of ai processing might be unfair 
if the datasets used for training, testing, and validation are biased and do not represent those who will be impacted by its usage in a 
comprehensive and equitable manner.

algorithms applied in education relate to student admissions (engler, 2021) and predictions of dropout (Sybol et al., 2023) and grades 
(Yağcı, 2022). Many countries have much hope in AI for reskilling and upskilling (Marsan, 2022). However, AI does not consider real 
experiences and contexts, exhibiting gender, racial and other biases (Baker and Hawn, 2022; Borgesius, 2018; Buolamwini and Gebru, 
2018). Given that 70% of scientists working on ai are white, algorithmic biases could emerge with, for example, skin colour becoming a 
criterion (Hằng, 2023). 

Guidelines may be needed. Singapore's Ministry of education recognized the potential of chatGPt, a language model–based chatbot 
developed by ai, and reported relying on students and teachers’ capacity to use it effectively (Singapore Ministry of education, 2020). 
More positively, in July 2023, the university of the Philippines published principles on the responsible and ethical use of ai, calling for 
meaningful human control, accountability and transparency (university of the Philippines, 2023). uneSco has launched the first-ever 
guidance on generative artificial intelligence in education and research. among the Southeast asian countries surveyed, only thailand 
reported that it was developing frameworks or training programmes on ai for teachers. 

repositories may also be useful to allow researchers to compare and analyse different uses of ai. the Ministry of education of Singapore 
was the only Southeast asian country to have set up an online repository centred on the use of chatGPt in teaching and learning. 
Singapore has also established a platform to develop education institution capacity through its ai Government cloud cluster, which 
includes a dedicated repository of GPt models (uneSco, 2023). 

at the regional level, the asia-Pacific economic 
cooperation Privacy Framework, adopted in 2015, 
defines principles and implementation guidelines for 
effective privacy protection that avoids barriers to 
information flows for economic purposes. the non- 
legally binding document provides a flexible approach 
to information privacy protection across asia-Pacific 
economic cooperation member economies, including 
Brunei darussalam, indonesia, the Philippines, Singapore, 
thailand and viet nam. targeting businesses which 
operate across borders, it calls for age-appropriate 
information about personal data collection, use and 
disclosure to be made available (aPec, 2015; Wall, 2017). 

the framework has informed the adoption of similar 
regulations in several Southeast asian countries (rodrigo, 
2018), some of which cover children and minors and  

others that do not. the 2017 law on electronic data 
Protection in the lao People’s democratic republic does 
not specifically regulate the processing of children's data 
(onetrust dataGuidance, 2022). Singapore’s 2012 Personal 
data Protection act does not specify the age of consent 
from minors (allen et al., 2022). However, in 2022, 
the Personal data Protection commission clarified in an 
advisory guideline that children aged at least 13 can be 
considered to have sufficient understanding to be able to 
consent on their own behalf (onetrust dataGuidance and 
rajah & tann asia, 2020). thailand’s 2019 Personal data 
Protection act, which came into effect in 2022, regulates 
data collection, use and disclosure as well as restrictions 
on data transfers. it set the age of consent at 10 years 
and does not outline specific control requirements about 
information from and to children for marketing and 
services offered directly to a child (onetrust dataGuidance 
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and Blumenthal richter & Sumet, 2021).  
viet nam’s 2023 decree on personal data protection 
stipulates that the processing of children’s personal data 
must have the consent of children at least 7 years of 
age or older and the consent of the parent or guardian, 
except where the school has given consent (viet nam 
Government, 2023). 

the General data Protection regulation, issued in 
2016 and entered into force in 2018, has changed the 
legal landscape for child protection in the european 
union. article 8 specifies that the processing of a child’s 
personal data ‘shall be lawful where the child is at least 
16 years old’. For children under 16, consent is lawful 
only if given by the ‘holder of the parental responsibility’. 
the regulation has led to the adoption of compliant norms 
in countries outside the european union. in indonesia, 
the 2022 Personal data Protection law is closely based 
on the General data Protection regulation. While it does 
not specify a minimum age for data privacy purposes, 
it sets out that children’s consent must be obtained from 
the child’s parents or guardians to process personal 
data belonging to children, i.e. those under 18 (indonesia 
Presidency of the republic, 2022). 

data protection standards, consumer protection laws 
and privacy regulations are still fragmented and opaque, 
hampering the coherence of privacy policies for students 
and teachers (right to education initiative, 2023). consent 
for data processing may not be valid, even when it is 
requested, as children or parents may not be able to 
refuse it when it is necessary for education or when they 
do not understand the basis for consent. in the Philippines, 
an exception to the consent rule is contained in opinion 
no. 2017-049, which stipulates that 'the teacher may 
search through a minor student's cellphone in order to 
protect vitally important interests of the student, including 
his life and health or probably to respond to [a] national 
emergency' (chao, 2022). during covid-19, the national 
Privacy commission clarified the lawful nature of recording 
and uploading online classes though a series of advisory 
opinions on online learning (Philippines national Privacy 
commission, 2021). in Singapore, specific exceptions for 
consent are set out in advisory guidelines for the education 
sector, for example, when disclosure of data is needed for 
admission, scholarship or evaluation purposes (Personal 
data Protection commission Singapore, 2018).

there may be confusion over whether existing standards 
of consent apply to schools, raising concerns about the 
consistent protection of personal data and the potential for 
data misuse through loopholes. in Malaysia, education is 
under the scope of the 2010 Personal data Protection act, 
which, however, excludes from its application federal and 
state governments, covering instead private universities 

and private schools. Singapore’s guidelines on the 
implementation of ‘relevant precautions’ in case of data 
collection, use and disclosure about minors also exempts 
government and public authorities (onetrust dataGuidance 
and rajah & tann asia, 2020). Section 4(1)c of Singapore’s 
data protection law exempts public agencies. However, 
education institutions, such as government-aided schools, 
specialized schools, specialized independent schools and 
autonomous universities, are required to comply with the 
2012 Personal data Protection act provisions. in most 
cases, those institutions have also adopted personal 
data protection policies which allow families to access 
those data and ask for correction (Singapore american 
School, 2023).

While the provisions described here are a step forward 
in protecting children from risks associated with the 
online processing of their personal information, they are 
grounded in an approach based on risks rather than rights. 
Moreover, they do not provide the same assurances as 
human rights or child rights due diligence processes. 
Supervision and oversight must ensure that education 
technology companies adhere to standards and do not 
extend their power without limits. complaint mechanisms 
and administrative or judicial remedies tend not to be 
tailored for children. But the extent to which they can 
investigate, impose civil liability and issue remedies 
varies. in the region, Singapore has entrusted a regulatory 
authority with the power to bring administrative actions 
against parties who have committed data law breaches.

Governments are expected to intervene when data privacy 
is infringed upon by technology companies. in Singapore, 
following a ransomware attack, personal data from a 
learning management platform managed by Marshall 
cavendish education were disclosed without authorization. 
the result was that the Ministry of education of 
Singapore's service provider was fined uSd 30,000 in 
2019 by the Personal data Protection commission of 
Singapore’s data Protection authority for violating the 
2012 Personal data Protection act (uneSco, 2022). 
Following amendments of the Personal data Protection 
act adopted in 2020, the financial penalty cap for breaches 
has been amended from SGd 1 million to whichever is the 
higher amount: SGd 1 million or 10% of the organization’s 
annual turnover in Singapore for organizations with an 
annual local turnover exceeding SGd 10 million (Singapore 
republic, 2023). in the Philippines, fines range from 
0.5% to 3% of the gross annual income of the controller 
or processor handling the personal data. the severity of 
the fines depends on several factors, including the 
number of subjects affected; whether or not the 
subjects were notified of data breaches; and the intent, 
character and severity of the offence (nagashima ohno & 
tsunematsu, 2023). 
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education technology companies can contribute to 
addressing the problem by applying sound privacy and 
data protection to their products, services and systems. 
they can set privacy filters by default on applications 
and devices without requiring manual input from users 
(uneSco, 2022). often, however, individuals or their 
caregivers are expected to take responsibility for their 
own data privacy. in viet nam, over half of caregivers 
restricted online activities for children aged 12 to 
17 (ecPat et al., 2022f). in cambodia (ecPat et al., 2022a) 
and Malaysia (ecPat et al., 2022c), just over one quarter 
did so, although at a higher frequency for younger children. 
in Singapore, the Personal data Protection commission 
considered data privacy impact assessments as a key 
component of a ‘data protection by design’ approach 
(Personal data Protection commission Singapore, 2021).

various civil society initiatives have developed guidance 
and frameworks to regulate technology and address 
ethical and social considerations (Shackelford et al., 2015; 
Shackelford and dockery, 2020). recent investigations 
by Human rights Watch have also generated some 
responses. the Ministry of education of indonesia has 
removed advertising tracking from the national learning 
platform, rumah Belajar (Human rights Watch, 2023). 
in 2020, Singapore suspended the video-conferencing 
platform Zoom, used for online learning during covid-19. 
its use was resumed following the disabling of screen 
annotation and sharing and the consolidation of security 
settings (ang, 2020). in response to data breaches during 
online learning, representatives of higher education 
institutions in the Philippines volunteered to define 
common guidelines on data treatment and privacy. 
Moreover, a data privacy council was established to 
increase data privacy effectiveness and accountability 
(Philippines national Privacy commission, 2022; World 
Bank, 2022).

ONLINE SAFETY RISKS ARE OFTEN 
DISMISSED DESPITE THEIR INCREASE  
IN NUMBER
education, like all sectors, is increasingly targeted by 
cyberattacks. Schools possess confidential data about 
students and parents ranging from sociodemographic 
records to health and financial data. More attacks on 
education systems means more exposure to identity 
and other personal data thefts. While the education 
sector was particularly targeted during covid-19, 
as it was considered the most vulnerable of all public 
services, this trend has since continued (SoPHoS, 2023). 
Globally, in 2022, the education sector accounted for 
5% of all ransomware attacks (aPWG, 2022). among 
incidents reported globally in 2023, 48% took place with 

confirmed data disclosure (verizon, 2023). Globally, 
education is the sector with the highest number of attacks 
(leesa-nguansuk, 2023). 

From March to april 2020, Singapore’s education 
institutions experienced a 68% increase of cyberattacks 
(teng, 2020b). a 2021 survey of 450 information 
technology decision makers in Malaysia, the Philippines 
and Singapore, including from the education sector, 
showed that at least one in three were hit by ransomware 
in 2020. organizations were forced to incur restoration 
costs ranging from uSd 770,000 in Malaysia to uSd 
3.4 million in Singapore. the costs and risks of poor 
cybersecurity in schools are large, even though ransoms 
are often not paid; the restoration of systems and 
resources can cost more than the average ransom 
payment (SoPHoS, 2021).

in the Philippines, education institutions were more likely 
to experience losses from ransomware attacks than other 
sectors (Bautista, 2022). However, the country was one 
of the most prepared to respond to malware incidents. 
in response to frequent environmental emergencies, 
83% of respondents in the Philippines reported having 
a malware incident recovery plan (SoPHoS, 2021).

Some Southeast asian countries have developed legal 
and policy frameworks to protect and safeguard digital 
infrastructure and data from cyberattacks. thailand 
and Singapore adopted cybersecurity acts in 2019 and 
2018, respectively, to regulate, prevent and 
mitigate cybersecurity threats. Singapore’s Public 
Sector committee conducted a review of data security 
policies and practices across the public sector and 
required public schools to comply with the regulation 
in the aftermath of increasing attacks. an employee 
cybersecurity toolkit was developed to educate and 
inform employees about cybersecurity risks (Singapore 
cyber Security agency, 2022).

Cyberbullying is common and likely to grow as children 
spend more time online
cyberbullying is a new form of bullying behaviour that 
has been fuelled by access to smartphones and the 
use of social media (ortega-ruipérez et al., 2021). it has 
been estimated that 16- to 64-year-old internet users in 
indonesia, Malaysia, the Philippines, Singapore, thailand 
and viet nam spend on average about three hours on 
social media platforms every day (Hedges, 2023). 

Most countries do not explicitly define cyberbullying 
and online abuse as a distinct offence, as those behaviours 
may fall under other laws (right to education initiative, 
2023). More than half of the countries in Southeast asia 
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BOX 9.3:

Online child grooming is a growing concern in Southeast Asia

child grooming is a growing concern among parents and teachers. in Singapore, 3 in 10 parents reported being concerned about their 
children’s online safety (low, 2022). crime detection agencies have reported a significant increase in demand for child sexual abuse 
and exploitation livestreams from traffickers in cambodia, the Philippines and thailand (Sullivan, 2020). in cambodia, boys reported 
having experienced child grooming at almost twice the rate of girls (ecPat et al., 2022a). covid-19 multiplied the risk: the Philippines 
department of Justice reported a fourfold increase in cases from March to May 2020 compared to the same period in 2019 (Buan, 2020).

regulation varies in its ambition. cambodia’s 2008 law on Suppression of Human trafficking and Sexual exploitation includes a narrow 
definition of child sexual abuse material, criminalizing certain conduct associated with it (ecPat et al., 2022a). Malaysia adopted a 
comprehensive Sexual offences against children act in 2017, which includes the protection of children from sexual exploitation and 
abuse conducted online by criminalizing the production, distribution, access and possession of a wide range of child sexual abuse 
materials (ecPat et al., 2022c). in the Philippines, the 2009 anti-child Pornography act prohibits grooming (Philippines congress, 2009). 
to reinforce the implementation of the 2012 child Protection Policy, it established a child Protection unit and a child rights in education 
desk in 2021 (Philippines department of education, 2021). Singapore criminalizes sexual grooming in its 2020 Penal code (Mohan 
and lee, 2020).

countries have also started addressing this issue in curricula and teacher training. in cambodia, the Ministry of education, Youth and 
Sports has developed a resource for primary and secondary schools on child abuse, including online sexual violence against children. 
viet nam has made classes on the prevention of sexual abuse mandatory in primary schools and developed manuals for staff (ecPat 
international, 2022). the Philippines department of education launched an e-learning course to train school-based child Protection 
committees and strengthen child protection, in partnership with the Stairway Foundation inc (Philippines department of education, 
2023b). activities also extend beyond school. in the Philippines, SaferKidsPH works with children, their families, the government, civil 
society and the private sector to ensure child online safety and protection (#SaferKidsPh, 2023). the Philippines department of education 
collaborates with Stairway Foundation, inc., and the internet and Mobile Marketers association to increase awareness of online risks with 
the #BecyberSafe project (Philippines department of education, 2023a).

have adopted either a law or, more usually, a policy to 
prevent and act on cyberbullying with a focus on education. 
only the 2013 anti-Bullying act in the Philippines explicitly 
refers to cyberbullying as an act of bullying exerted using 
technology or any electronic means. it mandates schools 
to adopt policies to prevent and address this practice 
in a timely and effective manner through reporting, 
investigation and disciplinary interventions (Philippines 
congress, 2013). 

in indonesia, protection against cyberbullying is indirectly 
provided under the Personal data Protection act, while the 
amended 2008 electronic information and transactions 
law considers cyberbullying to be a form of harassment 
and prohibits the dissemination of defamatory or 
slanderous material through electronic media, including 
social media and messaging applications (indonesia House 
of representatives, 2008). regulation 46 issued by the 
Minister of education, culture, research and technology 
in 2023 aims ‘to firmly handle and prevent sexual violence, 
bullying, discrimination, and intolerance, as well as to 

assist education units in handling cases of violence, 
covering online, psychological, and other forms of 
violence with a victim perspective’. the regulation 
mandated schools to establish violence prevention 
teams and local governments to establish task forces 
(indonesia cabinet Secretariat of the republic, 2023).

in Brunei darussalam, the 2015 child online Protection 
national Strategy Framework strengthens the 
coordination of procedures and protocols on child online 
protection, covering cyberbullying and harassment (Brunei 
darussalam Ministry of culture Youth and Sports, 2015). 
in cambodia, the Minister of Youth, education and Sport 
strengthens preventive strategies for security and 
against online abuse and incorporates awareness on 
cyberbullying in digital education (Brehm et al., 2023). 
in the lao People’s democratic republic, a 2020 regulation 
authorizes the laos computer emergency response team 
to receive complaints from those affected by cyberbullying 
(lao Pdr Ministry of Post and telecommunications, 2020).
in Singapore, the Harassment Protection act, dating from 
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2014 and last amended in 2023, criminalizes cyberbullying 
and stalking and prohibits cyber harassment and the 
bullying of children (Singapore Parliament, 2014). thailand 
has drafted, but not yet approved, a law 
covering cyberbullying, cyberstalking and grooming 
(Box 9.3), as part of measures against online child 
sexual exploitation and abuse to be added to the 
Penal code (ecPat et al., 2022d).

PHYSICAL AND MENTAL WELL-BEING 
ARE AT RISK FROM EXCESSIVE 
TECHNOLOGY USE
the use of technology involves prolonged periods 
of time handling devices and in front of screens. 
education is particularly vulnerable to excesses in both 
respects, as risks to health and general well-being 
are exacerbated by requiring learners to use digital 
technology. Governments are only now beginning to 
consider how to respond to these risks. in Singapore, 
the probability of being overweight is about twice as 
much among adolescents with insufficient sleep (less 
than 7 hours on school nights) relative to those who sleep 
8 to 10 hours a night. insufficient sleep has also been 
associated with higher cardiovascular diseases when 
these adolescents become adults (lewis and Yap, 2023). 
in a survey of caregivers of 12- to 17-year-old internet 
users in indonesia, Malaysia, the Philippines and viet nam, 
64% reported being concerned about their children being 
contacted by strangers and exposed to sexual images 
while using the internet (ecPat et al., 2022b, 2022c, 
2022e, 2022f). 

Excessive exposure to screens affects children’s  
well-being and development
three in five parents in Singapore confirmed that they 
allow their children to spend more time on screens since 
the pandemic. one in three reported that their children 
spent between three and six hours online per day on 
average (low, 2022). a cohort study showed that even 
children under 2 are exposed to nearly two hours per day of 
digital media via electronic screen-based devices (cHild, 
2021). a study of children under 5 in Malaysia showed that 
90% spent 3 hours in front of screens (raj et al., 2022).

concerns about screen time were discussed well before 
the advent of computers and screen-based digital devices, 
in relation to television. But earlier studies’ results were 
often inconclusive because screen time was self-reported 
and might have been affected by recall errors and biases 
(Wong et al., 2021). More recent studies, which capture 
screen time more accurately, tend to report negative 
impacts in various domains, including sleep and eating 
disorders (trott et al., 2022). a study among 15- to 

18-year-old students in indonesia during covid-19 
found that nearly one in three suffered from sleep 
disorders (Windiani et al., 2021). Parents in Singapore 
reported that their children aged 3 to 16 doubled the 
time spent in front of screens for pleasure, which impacted 
their sleep habits (law et al., 2023). in a 2020 survey, 
about 80% of parents were concerned about screen 
addiction, poor sleep and access to inappropriate content. 
More than half were concerned about eyesight problems, 
a lack of physical activity or a lack of parent–child 
interactions (chia et al., 2020). 

excessive screen time can have health and development 
implications. a study of 437 children in Singapore followed 
from 2010 to 2020 found that infant screen use was 
associated with variations in neurological activities 
and had an impact on the development of high-order 
cognitive skills (law et al., 2023). High use of screens at 
lower ages is found to be related to language delays and 
social communication deficits. a study conducted among 
62 children who had been referred for speech and language 
delay in Malaysia found that 90% of them had been 
exposed to excessive screen time and at an early age 
(Kai et al. 2022). in Singapore, the association between the 
amount of time (or number of hours) watching television 
and cognitive and language skills at age 4.5 years 
was negative. Screen time between ages 1 and 2 was 
associated with deficits in executive functions at age 
8.5 (cHild, 2021).

Youth can become addicted to the internet, social 
media and screen time. a study conducted in thailand 
in 2018 among 245 lower secondary students highlighted 
the risk of addictive behaviours; students reported 
spending an average of five hours per day during the week 
and seven hours per day during the weekend on social 
media (Manwong et al., 2018). one in five adolescents in 
indonesia developed an addiction to the internet during the 
covid-19 pandemic. longer screen time was considered 
one of the risk factors (Siste et al., 2021).

experts are calling for public interventions and limits to 
screen time (nagata et al., 2022). at the international 
level, guidelines and recommended screen time limits 
exist, most often under the purview of health authorities, 
but it is up to parents to follow them (lewis and Yap, 2023). 
the World Health organization's Guidelines on Physical 
activity, Sedentary Behaviours and Sleep recommend less 
than one hour of sedentary screen time for children aged 
between 1 and 5 years (WHo, 2019). Yet one 2019 survey 
in Singapore showed that only 27% of children under 5 met 
these guidelines (chia et al., 2020).
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the Family Physicians of Malaysia and Family Medicine 
Specialist association of Malaysia have called for 
guidelines for the ‘mindful usage of screen-based 
media’ for children under 5 years (arumugam et al., 
2021). the Malaysian dietary Guidelines for children and 
adolescents had already recommended in 2013 less than 
two hours of screen time for children (raj et al., 2022). 
the Philippines Society of Paediatric ophthalmology and 
Strabismus recommends avoiding screen exposure for 
infants under 1, less than one hour for children aged 2 to 
5, and guided screen time for those above 5 (unilaB, 
2020). in 2021, the Singapore college of Paediatrics 
and child Health and the academy of Medicine drafted 
24-hour activity guidelines for children aged 7 to 18 and 
recommend less than 2 hours a day screen exposure for 
this age group (Singapore college of Paediatrics and child 
Health and academy of Medicine, 2021). 

apart from health advice, countries are trying to make 
education interventions on the issue. the latest curriculum 
review in Singapore, which started in 2022, doubled the 
time allocated to cyber wellness to four hours a week 
(teng, 2020a). during the character and citizenship 
education class, primary and secondary students learn 
how to identify mental health symptoms and distress 
caused by exposure to digital spaces, overuse of social 
media and access to inappropriate content. they are 
taught to assess coping mechanisms and support services, 
and are encouraged to promote a peer-support structure 
to better help each other (Singapore Ministry of education, 
2021a). Students are directed to take responsibility for 
their online well-being and parents are recommended to 
schedule screen time to make it predictable, especially 
during home-based learning (Singapore Ministry of 
education, 2018, 2021b). Malaysia adopted the national 
cyber ethics Module to raise awareness of ethical use of 
digital technology among students.

Some countries are banning phones or other  
technology from schools
concerns over data privacy, safety and well-being 
also underpin debates about the use of technology in 
schools, especially by students of young ages. the use 
of smartphones in schools is contentious. in indonesia, 
a study of 11- to 12-year-old primary students found an 
association between the problematic use of smartphones 
and anxiety disorder symptoms (dhamayanti et al., 
2019). Studies from high-income countries show that 
banning mobile phones from schools improves academic 
performance, especially for low-performing students.

analysis for this report shows that Brunei darussalam, 
Malaysia and viet nam have introduced bans in laws  
or policies. Schools ban the use of smartphones in  

schools in cambodia (Bunthoeurn, 2023) and indonesia 
(Suseno et al., 2022). Malaysia banned the use of 
smartphones in schools in 2009 and issued guidelines in 
2018 on the use of digital devices for learning purposes. 
While schools have their own responsibilities to set rules 
concerning the use of smartphones in classrooms (Kan, 
2021), the Ministry of education aims to limit playing 
games on them (ridzaimi, 2022). in 2020, viet nam 
allowed the use of smartphones in secondary schools only 
for educational purposes (nhat et al., 2020). in line with 
the directive, some schools adopted a more restrictive 
approach: more than 60% of students surveyed for this 
report reported they are not allowed to use smartphones 
in classrooms, even for studying (vinh et al., 2023). 
Besides smartphones, Singapore has regulated the use 
of tiktok, a video hosting service, and other social media 
applications for public officers. tiktok can be used on 
government-provided devices, only if needed (Kit, 2023). 

CONCLUSION
under certain conditions, the use of technology in 
education can enhance children’s opportunities to learn, 
but technology can also be harmful to the physical and 
mental integrity, privacy, and dignity of users. intellectual 
property, data privacy and online safety are critical 
challenges that countries need to address. in response, 
some Southeast asian countries have issued data 
protection laws and regulated online safety. despite 
progress, it is evident that this is a major new challenge 
for regulators in the region, especially in the wake of 
emerging new risks for children in relation to online 
safety and security, including in education settings.
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A girl uses tablet to access the teaching and learning 
platform "Khang Panya Lao"  developed with UNICEF's 
support in a school in Vientiane. 

Credit: © UNICEF/UN0671248/Karki 
Released to everyone
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Teachers



KE Y MESSAGES
Technology is changing the teaching profession in Southeast Asia.

 � During COVID-19, options for working with multiple teaching and assessment resources and for interacting with 
students accelerated. Digital applications were often used to communicate with students, parents and colleagues. 
however, teachers in southeast Asia reported difficulties in carrying out technology-based assessment.

Various barriers prevent teachers from making the most of what technology offers.
 � Lack of infrastructure remains a barrier to technology integration. According to the 2019 southeast Asia Primary 

Learning Metrics (sEA-PLM) survey, only 22% of children attended classrooms where teachers had access to a 
computer. In 2018, 63% of teachers in Viet Nam indicated that digital infrastructure hindered their capacity at least 
‘quite a bit’ to provide quality instruction.

 � some teachers lack confidence in using technology. Nearly one third of primary teachers in the region, and almost 
one half in Cambodia and the Lao People’s Democratic Republic, felt ‘not very’ or ‘not at all’ confident in using 
information and communication technology (ICT) in the classroom. 

Education systems do support teachers in using technology.
 � In southeast Asia, 9 out of 11 countries define ICT standards for teachers. At the regional level, the southeast Asia 

Teaching Competency Framework identifies the use of ICT as a teaching strategy to support learning.

 � Teacher training remains limited in certain contexts. For instance, 40% of primary teachers in the region reported 
having received neither pre- nor in-service training on ICT, ranging from 3% in Viet Nam to about 65% in Cambodia 
and the Lao People’s Democratic Republic.

 � COVID-19 school closures led to an increase in teacher training on ICT, with 44% of primary and lower secondary 
teachers in Indonesia receiving online training during the pandemic, of which three quarters had never participated 
in such training before.

Technology is transforming teacher training provision in Southeast Asia.
 � Technology can make training opportunities more accessible, overcoming location and time barriers. The Faculty 

of Education and Teacher Training was among the first departments established at Universitas Terbuka, the open 
university in Indonesia, to address teacher shortages. In 2022, it counted about 21,500 graduates.

 � Technology helps teachers learn from each other through platforms. Guru Berbagi, a teacher-sharing platform, has 
connected about 30% of Indonesian teachers, creating a virtual community.

 � Many actors support teachers’ professional development in ICT. since 2013, the Teaching and Learning Centre at 
Universiti Brunei Darussalam has played a pivotal role in providing training on digital teaching and pedagogies and 
then did so during the COVID-19 pandemic. 

 � In the Philippines, each school appoints ICT coordinators to assist teachers in their professional development.

10
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Teachers are increasingly expected to integrate digital 
technology into various aspects of their work, including 

their teaching practices, student assessment, interactions 
with students and parents, and ongoing professional 
development. Most countries in southeast Asia have 
established ICT standards for educators. however, there 
is stillnot consistent support for effectively using digital 
technology in classrooms. In many instances, teachers 
report feeling unconfident about the integration of ICT 
into their teaching practice. The COVID-19 pandemic 
further heightened demands on teachers, increasing 
their workload and learning requirements. however, 
while professional development opportunities for ICT 
support and integration have increased, it remains a 
challenge to ensure training is consistent and sustainable. 

This chapter explores southeast Asia’s responses to 
support teachers in the use of technology. Teachers 
play a unique role in the classroom as motivators, 
socializers and facilitators of critical thinking and 
autonomy. Professional development can empower 
teachers to make informed choices about technology 
to meet diverse learner needs and contexts. Finally, 
the chapter examines how technology can be used to 
provide distance training to teachers.

TECHNOLOGY IS CHANGING 
THE TEACHING PROFESSION  
IN SOUTHEAST ASIA

The teaching profession is evolving in response to 
changes brought about by the integration of new 
applications and technologies into classrooms. 
In southeast Asia, opportunities for learning 
engagement, access to multiple resources, and direct 
interactions with students and parents are increasing. 
The COVID-19 pandemic accelerated some of these 
developments, forcing teachers to consider the 
implications of technology for their teaching methods.

Teachers are being provided with more teaching 
resources that they can adapt to their instructional 
methods. The development of national platforms has 
increased, often prompted by the pandemic (UNEsCO 
et al., 2021). Malaysia’s Ministry of Education launched 
DELIMa in 2020. Indonesia’s Ministry of Education and 
Culture introduced Merdeka Mengajar in 2022. Both 
platforms provide teachers with multiple resources, 
including modules, videos and digital textbooks aligned 
with the national curricula. They also enable educators to 
personalize teaching by allowing them to upload their 
own materials (sEAMEO sEAMOLEC, 2023; subramaniam, 
2023). With the support of the Research Institute for 
Educational sciences and UNICEF, the Lao People's 
Democratic Republic adopted the Khang Panya Lao 
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platform, which provides access to relevant digital 
resources for 10,000 teachers across all 18 provinces 
(Australian Council for Educational Research, 2023). 

The Department of Education in the Philippines 
introduced DepEd Commons, a platform designed for 
teachers and students to access and exchange online 
open educational resources, including via mobile phones 
(Philippine Normal University, 2023). In a 2021 survey, 
44% of respondents said they used technology to find 
instructional materials. however, 87% printed resources 
were originally in digital formats (Vikas et al., 2021). 
To improve teachers’ familiarity with the platform and its 
resources, the Department of Education conducts training 
sessions for teaching and non-teaching staff (Philippines 
Learning Management system, 2023).

The effective use of education technology can facilitate 
student-centred learning through project-based activities. 
Platforms equipped with algorithms and adaptive 
learning capabilities can offer personalized experiences 
for students, enabling teachers to tailor instruction, 
identify areas needing support and adjust teaching 
strategies accordingly (Walkington and Bernacki, 2020). 
In richer countries across southeast Asia, teachers are 
exploring these tools. Launched in 2022, Malaysia’s 
Reading Progress initiative aims to improve students’ 
English proficiency through customized instruction and 
progress tracking. Integrated into DELIMa, it collects 
data on student learning and provides valuable insights 
on a dashboard. The tool enables teachers to monitor 
assignments and track learning development while 
adapting their teaching strategies. To date, about 
1,200 teachers in more than 550 schools have 
used this technology (subramaniam, 2023). In singapore, 
student Learning space Community Gallery, a dashboard 
feature of the national learning platform, empowers 
teachers to monitor student performance and plan lessons 
effectively. Teachers are encouraged to share lessons with 
their peers, fostering collaboration through forums like the 
singapore Learning Designers Community, which counts 
20,000 members (singapore Ministry of Education, 2022b).

some teachers also have the opportunity to use virtual 
and augmented reality technologies to explain concepts 
through immersive experiences, offering game-based 
learning and simulating real-world scenarios such as 
virtual field trips (Pellas et al., 2019). selected schools 
in Thailand employ augmented reality as an educational 
tool. A study of 60 grade 9 students found that using 
augmented reality for feedback during instruction led 
to improvements in information and knowledge retention 
and analytical thinking abilities (Nasongkhla et al., 2019). 

In northern Thailand, pre-service teachers have 
expressed favourable opinions on augmented reality 
to teach astronomy in secondary schools. They noted 
the approach increased student engagement and 
enjoyment (Putiorn et al., 2018).

Technology provides a wide range of tools to support 
teachers in student assessment. These tools provide 
immediate feedback to students and valuable insights 
into their learning progress. Prior to the pandemic, 
ICT integration in assessment was limited. Teachers 
primarily used ICT for preparing assessment materials 
and recording results (sEAMEO INNOTECh, 2015). 
starting from the academic year 2014/15, Indonesia 
began conducting the national examinations using 
computers. English teachers interviewed about their 
experiences reported a positive view of this testing 
method. They found the administration and evaluation 
processes to be effective and efficient. however, this 
transition required teaching methods and materials to 
be adjusted to align with the new assessment format 
(Mardjuki and Lubis, 2020).

During the COVID-19 pandemic, teachers had to 
incorporate technology into assessment to adapt 
to remote and online learning. They were given the 
opportunity to choose and customize assessment tools, 
including computer-based tests, and initiate group 
projects and presentations through features integrated 
into national learning platforms (sEAMEO INNOTECh, 
2023). Overall, it was found that teachers in southeast 
Asia encountered challenges when making the transition 
to technology-based assessment during the shift to 
distance learning (UNICEF, 2021a). This aligned with the 
T4 online survey of over 20,000 teachers in 165 countries, 
who identified assessments as the pedagogical area 
in which they were least likely to receive technological 
support (Vikas et al., 2021).

Technology provides teachers with tools and platforms 
to enhance interactions with students, parents and the 
community. In the Philippines, 70% of teachers interviewed 
used messaging services to communicate with students 
(Vikas et al., 2021). In Vietnamese universities, lecturers 
often employ digital technologies, such as social media 
platforms, including Facebook Messenger; messaging 
applications like Zalo; and videoconferencing tools like 
Zoom, to stay connected with students (Nghia and Tran, 
2021). This type of interaction became popular due to 
students’ and parents’ familiarity with these applications, 
as in Thailand (Dipendra, 2023).
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VARIOUS BARRIERS PREVENT TEACHERS 
FROM MAKING THE MOST OF WHAT 
TECHNOLOGY OFFERS
Teachers often encounter difficulties when integrating 
technology into professional tasks. One significant 
obstacle is limited access to digital infrastructure. 
According to the 2019 sEA-PLM survey conducted in 
6 countries (Cambodia, the Lao People’s Democratic 
Republic, Malaysia, Myanmar, the Philippines and  
Viet Nam), more than 75% of primary schools had 
computers but only 22% of children were in a classroom 
where teachers indicated having access to a computer to 
support their teaching activities. In Myanmar, only 8% of 
children had access to a personal computer or laptop in 
their classroom for teaching purposes (UNICEF, 2022). 
Data from the 2018 Teaching and Learning International 
survey (TALIs) showed that teachers in schools with 
inadequate digital infrastructure were less likely to believe 
that they could effectively support student learning; 63% of 
teachers in Viet Nam reported that their school's digital 
infrastructure hindered their capacity at least ‘quite a bit’ 
to provide quality instruction (OECD, 2022).

Teachers in poorer countries struggle to access necessary 
devices and software for teaching. As a result, they often 
have to use their own devices or invest personal funds 
for teaching and learning materials, a situation that was 
exacerbated during the COVID-19 pandemic. More than 
two thirds of teachers in the Philippines reported using 
their own devices to facilitate remote learning during this 
period (Vikas et al., 2021). In Timor-Leste, teachers often 
resort to their digital devices and spending out of pocket to 
access information for teaching (sEAMEO QITEP in science, 
2023). In Myanmar, educators routinely took on the cost of 
repairing computers when they malfunctioned (Lall, 2021).

Access to digital resources is also unequal within countries. 
In the Lao People’s Democratic Republic, schools in rural 
areas are less likely to have computers, devices and 
other hardware, such as printers. During the pandemic, 
they had to copy exercises from textbooks on paper and 
distribute them to students to facilitate home learning. 
Teachers in remote areas often lack personal computers or 
smartphones, so their access to online digital resources is 
limited (Australian Council for Educational Research, 2023). 

In Cambodia, only 22% of schools had computers in 
satisfactory working condition, according to a national 
review in 2022 (Cambodia Ministry of Industry, science, 
Technology and Innovation, 2022). Moreover, teachers 
in disadvantaged areas interviewed for this report were 
less likely to access adequate digital resources in their 
schools (Brehm et al., 2023). Teachers’ access to resources 

is also limited by restricted schedules on the use of ICT 
laboratories (sEAMEO INNOTECh, 2023).

Meanwhile, teachers are often excluded from ICT 
decision-making processes. In a study conducted by 
Education International, 42% of teachers from countries 
in Asia and the Pacific reported that their unions had not 
been consulted at all about the introduction of digital 
technology. Moreover, 43% indicated that their unions had 
not been consulted on the digital technology the teachers 
wanted (Colclough, 2020). 

Teachers expect to receive support to use school digital 
equipment effectively. however, despite the availability of 
digital devices, only about one in four 15-year-old students 
in Brunei Darussalam and Viet Nam attended schools in 
2018 where teachers received incentives to integrate 
them in teaching practices, according to data from the 
Programme for International student Assessment (OECD, 
2020). Even when schools invest in costly software 
licences, teachers may not receive adequate support for 
implementation. In Indonesia, 67% of teachers reported 
not feeling confident in effectively using digital devices 
and online learning systems, such as the open education 
resource platform Rumah Belajar (Asian Development 
Bank, 2022).

SOME TEACHERS ARE HESITANT OR LACK 
CONFIDENCE IN USING TECHNOLOGY
Regardless of age and skill levels, teachers recognize 
the significance of digital technology in education. In 
Viet Nam, more than 95% of teachers acknowledge 
the positive impact of integrating technology into their 
teaching. They believe that technology enhances student 
learning outcomes, increases their interest and motivation, 
fosters greater autonomy in learning, and effectively 
bridges content gaps (Vinh et al, 2023). 

Despite recognizing its overall value, teachers may 
view using technology negatively, for example, as less 
suitable for certain subjects or educational levels. In the 
Philippines, the adoption of ICT-based instruction greatly 
depends on teachers’ perceptions of its usefulness and 
ease of use (Kim and Lee, 2020). Negative attitudes 
towards technology can occasionally arise from safety 
concerns, such as the use of unsecured public Wi-Fi, which 
poses risks to data security. In Indonesia, for example, 
teachers expressed concerns about using free public Wi-Fi 
(Purwanto et al., 2020).

Teachers may also lack confidence in using technology 
for teaching purposes. According to the 2019 sEA-PLM, 
nearly one third of primary teachers, on average, reported 
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feeling ‘not very’ or ‘not at all’ confident in using ICT in the 
classroom. About half of teachers in Cambodia and the 
Lao People’s Democratic Republic, but only about one in 
ten in Malaysia and Viet Nam, felt ‘not very’ or ‘not at all’ 
confident in using ICT in teaching (Figure 10.1). 

A survey of 58,000 educators in the region shows 
that they generally have low competencies in the use 
of software, search engines, digital platforms for 
communication and online collaboration, and digital 
resource creation tools (Bin Assanarkutty, 2023).  
Teachers in Cambodia reported lacking proficiency in 
knowledge to use technology (Brehm et al., 2023;  
Phal et al., 2022). Teachers in the Philippines encounter 
difficulties in integrating education technology into their 
lesson planning, such as creating materials using online 
applications, developing evaluation tools and procedures 
with digital content and platforms, and adapting to new 
technologies and software (Philippine Normal University, 
2023). But more than four in five teachers interviewed 
in Viet Nam expressed at least some confidence in their 
organizational skills to teach online (Vinh et al, 2023). 
Timor-Leste reported that 75% of teachers do not have 
enough skills to use digital platforms. 

Lack of knowledge is significantly influenced by lack 
of training. Although schools provide some form of ICT 
training, 55% of lower secondary school teachers in  
Viet Nam who participated in the 2018 TALIs expressed a 
high need for professional development in ICT skills for 
teaching (OECD, 2019). Among grade 4 mathematics and 
science teachers in the Philippines who participated in 
the 2019 Trends in International Mathematics and science 
study, 56% and 61%, respectively, reported participating 
in professional development in ICT, making it the least 
common area of focus in the survey (Mullis et al., 2020). 
Training must also be tailored to specific teaching 
practices. In Myanmar, teachers receiving pre-service 
training on ICT were taught basic Microsoft programmes 
with outdated handbooks. And the teachers in training 
often had to share computers, hindering their practical 
training opportunities (Lall, 2021).

Analysis of countries’ policies, plans, strategies and 
laws on teacher education for this report, captured in 
the PEER country profiles, shows that key areas of 
ICT are sometimes overlooked. For example, only 3 
of the 11 countries mention online safety in their 
training programmes. Teachers and counsellors in 
Brunei Darussalam are expected to receive training 
on child online protection and cybercrime in line 

FI GURE 10.1: 
Primary teachers in Southeast Asia vary in their confidence in using ICT
Distribution of primary school teachers in terms of confidence in using ICT as a teaching method, selected Southeast Asian 
countries, 2019

Source: 2019 sEA-PLM data.
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with e-hijrah, the ICT in Education strategic Blueprint 
initiative (Brunei Darussalam Ministry of Culture, Youth  
and sports, 2015). 

AGE AND ETHNICITY CAN IMPACT 
TEACHERS' SKILLS AND PRACTICES 
It is widely assumed that older teachers may be less 
proficient and ready to use technology for teaching 
purposes. In the Philippines, older teachers tend to be 
less enthusiastic about ICT, whereas younger teachers 
embrace it more readily (Philippine Normal University, 
2023). In Islamic religious schools in Indonesia, older 
teachers also struggle to keep pace with the rapid 
developments in ICT, which hinders their ability to 
effectively leverage various tools to enhance their  
teaching methods (Miskiah et al., 2019). In the Lao 
People’s Democratic Republic, junior teachers tend to 
have higher levels of ICT skills than their older or more 
experienced colleagues. And secondary school teachers 
are more likely than pre-primary and primary school 
teachers to possess ICT skills (Australian Council for 
Educational Research, 2023; Lao PDR Ministry of 
Education and sports, 2021). 

however, background qualitative research for the 
2023 Global Education Monitoring Report, involving 
70 teachers from 17 countries including the Philippines, 
found that resistance to technology among teachers 
is mainly due to inadequate preparation rather than 
age. Although younger teachers may be skilled in using 
technology, they often face challenges in seamlessly 
incorporating it into their teaching practice (Burns, 2023). 
In singapore, experts interviewed for this report reported 
that resistance is most likely linked to a lack of appropriate 
school management support and to teachers’ heavy 
workloads (Centre for Evidence and Implementation, 2023).

Along with age, ethnicity can also influence teachers' 
technological skills and practices. In Viet Nam, there 
is significant disparity in access to open educational 
resources between Kinh teachers and their peers from 
ethnic minorities who face language barriers and fewer 
training opportunities (Vinh et al, 2023). 

EDUCATION SYSTEMS DO SUPPORT 
TEACHERS IN USING TECHNOLOGY
Education systems in the region are actively supporting 
teachers in enhancing their professional competence in 
technology. southeast Asia is recognized as one of the 
leading regions globally in establishing ICT standards 
for teachers. There is also a strong commitment to 
equip teachers with the necessary tools and resources 

to effectively integrate technology into their teaching 
practices. These efforts have become more organized 
and structured in response to the COVID-19 pandemic. 
head teachers, school ICT coordinators, teacher unions 
and regional organizations each play a role in ensuring 
the success of these initiatives, which aim to enhance 
flexibility, collaboration, coaching effectiveness, 
reflection and subject knowledge among teachers.

ALMOST ALL COUNTRIES IN 
SOUTHEAST ASIA HAVE ICT  
STANDARDS FOR TEACHERS 
In southeast Asia, 9 of 11 education systems have 
ICT standards for teachers in a competency framework, 
teacher training framework, development plan or strategy 
(Table 10.1). 

Compared to other regions, southeast Asia has been 
proactive in establishing ICT standards and enhancing 
teachers' ICT skills, particularly in response to the 
COVID-19 pandemic. singapore introduced the skillsFuture 
for Educators Professional Development Roadmap for 
teachers as part of its latest Educational Technology 
Plan (singapore Ministry of Education, 2020). however, 
some countries, such as Viet Nam, do not have teacher 
competency frameworks on technology (VInh et al., 2023).

Initiated by the Teachers’ Council of Thailand, and in 
partnership with the sEAMEO secretariat and the sEAMEO 
Regional Center for Educational Innovation and Technology 
(sEAMEO INNOTECh), the southeast Asian Teachers 
Competency Framework (sEA-TCF) was developed with 
input from teacher education experts and adopted in 
2017. It encompasses four core competencies: 1) knowing 
and understanding what to teach, 2) facilitating student 
learning, 3) engaging the community, and 4) becoming a 
better teacher every day. These are further divided into 
12 general and 31 enabling competencies, which include 
the use of ICT as a strategy for supporting learning. One of 
the criteria for assessing general competence in utilizing 
the most effective teaching and learning strategies 
pertains to the use of ICT tools to enhance student 
learning. sEA-TCF also includes a self-rating competency 
checklist along with guidance for how teachers should 
interpret the results (Thailand Teachers’ Council, 2018).

TRAINING INITIATIVES HAVE  
INCREASED SINCE COVID-19
Analysis of the GEM Report’s PEER profiles on the 
11 education systems in the region shows that 6 
have a policy, plan or strategy for pre-service teacher 
education in technology, while 7 have one for in-service 

126C H A P T E R   1 0  •  T E A C h E R s

10

2 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R T



teacher professional development. Brunei Darussalam, 
Cambodia, the Lao People’s Democratic Republic, Malaysia, 
singapore and Thailand have defined policies, plans or 
strategies to provide teacher training on ICT at both 
pre- and in-service levels.

Despite the recognized need for training, training 
opportunities on ICT vary significantly in southeast Asia. 
On average, 60% of primary teachers receive some form of 
training on ICT in Cambodia, the Lao People’s Democratic 
Republic, Malaysia, Myanmar, the Philippines and  
Viet Nam. This breaks down to 13% of primary teachers 
being trained during their formal training and education, 
21% as part of their professional development, and 26%  
in both settings. Meanwhile, the percentage of primary 
teachers not receiving any ICT training at all ranges  

from 3% in Viet Nam to about 65% in Cambodia and the  
Lao People’s Democratic Republic (Figure 10.2).

Integrating digital pedagogy into pre-service training 
programmes can increase teachers’ digital skills. A study 
of 24 final-year student teachers in Malaysia showed 
that introducing them to digital pedagogy as part of their 
preparation encouraged their technological knowledge, 
skills and capability to include technology in future 
teaching practices (sailin and Mahmor, 2018).

The COVID-19–related school closures prompted an 
increase in ICT teacher training, including online initiatives. 
In Indonesia, 44% of primary and lower secondary teachers 
surveyed by the World Bank received online training 
during the pandemic, of which three quarters participated 
in online training for the first time (Yarrow et al., 2022). 

TABLE 10.1:
Selected Southeast Asian countries with ICT standards for teachers 

Country Key documents Description

Cambodia  - Teacher Professional standards (2010)
 - Teacher Education Provider standards (2016) 

The Teacher Professional standards promote the use of ICT 
whenever possible to enhance the effectiveness of teaching 
and learning. They also encourage teachers to describe 
how they can use ICT to motivate student learning and help 
students learn more effectively. 

Malaysia  - National Policy on ICT in Education (2010) 

The Policy mandates that teachers meet minimum ICT skill 
standards as determined and periodically adjusted by the 
Ministry of Education and schools to align with students’ 
needs and school conditions.

Myanmar  - Teacher Competency  
standards Framework (2017)

The Framework supports the quality of teacher education 
in four critical domains: professional knowledge and 
understanding, skills (including ICT) and practice, values and 
dispositions, and professional learning and development.

Philippines
 - National ICT Competency standards (2017) 
 - Philippines Professional National standards  
for Teachers (2017)

The ICT Competency standards are organized into three 
proficiency levels – basic, proficient and advanced – across 
six domains: ICT; pedagogy; organization and administration; 
teacher professional development; social, ethical, legal 
and human issues; and evaluation and assessment. The 
Professional National standards promote the positive use of 
ICT and emphasize its integration into teaching and learning. 

Singapore  - singapore Teaching Practice (2017)
 - skillsFuture for Educators (sFEd) (2020)  

skillsFuture for Educators serves as a professional 
development roadmap for teachers, with a focus on enhancing 
digital competencies through its e-Pedagogy strategy. It 
emphasizes the importance of teachers harnessing digital 
technology to enhance learning by making it more active and 
personalized, creating new learning opportunities.

Thailand  - 21st Century skills Education  
Teacher Manual (2017)

ICT competency is part of teachers’ basic competency 
standards. The manual is part of the Ministry of Education’s 
project to integrate life skills, including through the use of ICT 
in classrooms, and to enhance learning efficiency.

Source: GEM Report team analysis based on PEER country profiles.
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FI GURE 10.2: 
One in three teachers in Southeast Asia are not trained in ICT
Percentage of teachers who received pre-service and/or in-service training in ICT, selected Southeast Asian countries, 2019

Source: 2019 sEA-PLM data.
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In Timor-Leste, with UNICEF support, the National 
Institute for Teacher Training provided training 
opportunities through the Learning Passport portal to 
familiarize teachers with distance learning tools and 
engage them during the school closures (UNICEF, 2020).

In 2021 in the Philippines, the National Educators Academy 
organized a Virtual In-service Training course to address 
the ICT training needs of teachers across the country. 
On the first day, more than 260,000 participants joined 
in. The Advancing Basic Education in the Philippines 
project conducted a teacher training programme to help 
5,000 participants adapt to the shift towards modular 
home-based learning (Robledo, 2021). In contrast, 
Cambodia and the Lao People’s Democratic Republic 
organized small, local cluster-based in-person trainings 
to reach both teachers and learners, even in the most 
remote areas (UNICEF, 2021a).

TECHNOLOGY IS TRANSFORMING 
TEACHER TRAINING IN SOUTHEAST ASIA
Teachers in southeast Asia are not only being trained in 
the use of technology, but technology is also being used 
as a tool for their training, fundamentally changing how 
they can learn. This transformation includes creating 
flexible learning experiences, facilitating collaborative 

online learning, providing support for coaching 
and mentoring processes and reflective practices, 
and enhancing subject and pedagogical knowledge. 

Technology-driven training offers greater accessibility, 
effectively overcoming location and time constraints. 
This flexibility empowers teachers to select their own 
learning pace, location and format, and even sometimes 
customize the content and teaching methods. Distance 
learning models, including massive open online courses, 
and self-study options, cater to teachers in remote and 
rural areas. For example, Indonesia's correspondence 
teacher training, one of the region's pioneering open 
and distance learning initiatives, has been providing 
in-service training to teachers and educators through 
distance learning since the establishment of Universitas 
Terbuka, an open university, in 1984 (Chapter 5). In 2022, 
about 21,500 individuals graduated from its Faculty of 
Education and Teacher Training (Asian Association of 
Open Universities, 2022; Universitas Terbuka, 2022). 

Blending traditional classroom instruction with 
virtual learning and peer reflection has also proven 
effective in enhancing teaching practices in the region. 
In the Lao People’s Democratic Republic, teachers and 
pedagogical advisors who attended workshops under 
the Australia-funded AsPIRE programme reported a 
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better understanding of collaborative learning. They 
found the workshops flexible, immersive and beneficial 
for learning through collaboration. They also used 
different technologies to engage family members and 
the community in the learning process (Phanhlack, 2021). 
The BEQUAL Programme, also funded by Australia, 
promoted teacher training in digital and online learning 
during the pandemic. The Blended Learning Pilot, which 
combines face-to-face and online learning, was initially 
tested in three provinces and later expanded nationwide 
(Australian Council for Educational Research, 2023).

Teachers highly value hands-on, personalized and 
collaborative learning experiences. They seek opportunities 
to explore technology tools, experiment with different 
software and devices, and learn about the practical 
applications of technology in classrooms and its benefits 
for students. As they often find the use of technology in 
pre-service programmes too theoretical (Burns, 2021), 
they can leverage technology in their day-to-day work 
to learn from their peers, share best practices and 
collaborate on projects (Burns, 2023).

Community learning offers an effective way for 
teachers to learn from and share resources with colleagues 
(sumaryanta et al., 2019). Virtual communities of practice 
are especially valuable when face-to-face communication 
or specialized subject specialists are not readily available. 
In the Philippines, the Learning Action Cells (LACs) system 
has established itself as a valuable platform for sharing 
knowledge and enhancing teacher skills at the school level. 
since 2016, LACs have been serving as local communities 
of practice through which teachers learn from one another 
and actively contribute to the advancement of technology 
use in the teaching and learning process. LAC sessions 
have played a crucial role in fostering collaboration 
among teachers and promoting the effective integration 
of technology in education (sEAMEO INNOTECh, 2023), 
including during the COVID-19 pandemic and forced 
distance learning practices (Culajara, 2022). 

social networking services also serve as a platform 
for social interaction and community support. A study 
conducted among English student teachers in Indonesia 
shows that social networking services facilitated 
communication and collaboration among student teachers 
and promoted peer support and a sense of belonging to 
the learning community (habibi et al., 2018).

Virtual communities have emerged within learning 
management systems, offering platforms for teachers 
to connect and collaborate. One such platform is Guru 
Berbagi, launched by Indonesia’s Ministry of Education 
in 2020. This platform encourages teachers to collaborate, 

exchange practices and share teaching methods, 
including lesson plans provided by the ministry. As of 
2021, 30% of teachers were estimated to have access to 
it (UNICEF, 2021b). Introduced in 2015 by the Thailand 
Office of Basic Education Commission, the professional 
learning community of the Distance Learning Information 
Technology platform also serves as an online community 
where teachers can enhance their professional 
development. It consists of three sections: 1) good 
practices, showcasing successful teaching approaches;  
2) share and learn, facilitating knowledge exchange 
among teachers; and 3) coaching and mentoring, providing 
guidance and support for educators (Dipendra, 2023).

Technology can also empower experienced teachers to 
support the professional development of their colleagues 
by offering feedback and sharing their own experiences. 
Virtual mentoring is a component of a software platform 
promoted by the Ministry of Education, Youth and sport 
of Cambodia, in collaboration with the non-governmental 
organization Kampuchean Action for Primary Education. 
This platform aims to train teachers for the New 
Generation school programme, a government school 
model introduced in 2015 and inspired by charter schools 
(Donager and Wu, 2020). Online mentoring and coaching 
have been identified as a key strategy to help teachers 
familiarize themselves with technology. The singapore 
Teachers’ Network, singapore Teaching Practice from 
the National Institute of Education and the Ministry of 
Education’s eLearning portal all support teachers in  
sharing experiences and expertise with their peers  
(Centre for Evidence and Implementation, 2023).

MANY ACTORS SUPPORT TEACHERS' 
PROFESSIONAL DEVELOPMENT IN ICT
school leaders, ICT coordinators, universities, teacher 
unions, non-profit and for-profit organizations and 
multilaterals are all involved in supporting teachers in  
their professional development in ICT.

head teachers have a crucial role in establishing the 
conditions for technology integration in schools. They 
facilitate the rollout of digital tools and strategies in 
line with national plans and expectations. In singapore, 
the Educational Technology Plan 2020–30 calls on head 
teachers to adopt a data-driven and learner-centred 
approach and to develop an environment that supports 
lifelong learning by integrating ICT at school and home 
(singapore Ministry of Education, 2022a). head teachers 
also supervise teachers in ensuring the effective 
integration of technology. In Viet Nam, the use of 
school management software enables principals to 
access objective school performance information. 
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The software includes detailed profiles of teachers, 
students and classes, providing comprehensive data 
for effective management and technology integration 
(Vinh et al, 2023).

ICT coordinators also support teachers with technical 
assistance and professional development, although their 
specific responsibilities can differ widely between schools. 
In the Philippines, each school has designated an ICT point 
person responsible for training teachers, with support 
from Microsoft and the Department of Information 
Communications Technology. Cascading has effectively 
reached remote schools. however, a limited budget raises 
concerns about the long-term effectiveness of the 
current cascade training model and ICT coordinators’ 
ability to train colleagues effectively (Philippine 
Normal University, 2023).

Universities, teacher training centres and research 
institutes provide specialized training, promote research 
and innovation, and collaborate with teachers to improve 
their ICT skills. The Centre of Instructional Design and 
Technology of Open University Malaysia provides 
training for tutors and facilitators (Asian Association of 
Open Universities, 2022; Malaysia Ministry of Education, 
2015). The Teaching and Learning Centre at Universiti 
Brunei Darussalam has been providing training on 
digital teaching and pedagogies since 2013. During the 
forced transition to online learning in 2020, it developed 
guidelines for using Canva, a design tool for creating 
graphics and presentations. It also provided guidance 
on conducting assessments and creating videos using 
Microsoft PowerPoint (shahrill et al., 2021). 

Teacher unions and professional organizations prioritize 
safeguarding teachers' rights in the context of technology 
and advocate for policies that support teachers 
facing challenges related to technology implementation. 

Civil society organizations help fill gaps in training 
provision. The Ayala Foundation’s Training Institute focuses 
on teacher training in the Philippines. Through its Center 
of Excellence in Public Elementary Education programme, 
it has directly reached about 220 educators through virtual 
sessions (Ayala Foundation, 2021; RTI International, 2020). 
Countries also collaborate with private companies. As part 
of the Digital Talent Cluster initiative, Malaysia’s Ministry 
of Education partners with the Malaysia Digital Economy 
Corporation and companies, such as Google, Apple and 
Microsoft, to develop educators’ digital skills.

Regional organizations provide resources and technical 
assistance for teacher professional development in ICT. 
Among sEAMEO centres, the Regional Open Learning 

Centre (sEAMOLEC) is mandated to conduct training 
programmes for trainers. since 2016, it has provided 
ICT learning materials and massive open online courses 
(Ratih, 2022). The Regional Center for Education Innovation 
and Technology (INNOTECh) focuses on helping educators 
meet evolving technology demands in education 
through courses, digital resources, and research and 
development activities (sEAMEO INNOTECh, 2020). 
In 2023, the Regional Training Center (sEAMEO RETRAC) 
provided professional development opportunities by 
launching in-person training sessions for higher education 
staff and lecturers, which covered ICT application in 
gaming and teaching assessment (sEAMEO RETRAC, 
2023a, 2023b).

CONCLUSION
Technology is gradually changing the teaching profession 
in southeast Asia, requiring teachers to adapt their 
pedagogy and interact more with students and parents. 
The COVID-19 pandemic has further accelerated this 
transformation. however, many teachers still lack access 
to technology and infrastructure and do not feel confident 
in using ICT in their teaching. southeast Asia has made 
significant progress in developing ICT teacher competence 
frameworks and complementary tools to facilitate 
teachers' professional development. This achievement 
highlights the region's commitment to equipping teachers 
with the necessary skills and resources to integrate 
technology into their educational practices. 

Effective education technology policies in the region 
rely on collaboration between teachers and other 
educational practitioners. By involving teachers from the 
beginning and considering their experiences, policies can 
be better tailored to meet their needs and increase their 
acceptance of technology. Continuous teacher professional 
development in schools is also essential for building their 
skills and confidence in using digital technologies. Ideally, 
these programmes should offer hands-on experience and 
encourage teachers to share their experiences and best 
practices with their peers.

130C H A P T E R   1 0  •  T E A C h E R s

10

2 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R T



References
BACKGROUND PAPERS BY SEAMEO CENTRES

SEAMEO INNOTECH. (2023). Key issues on technology and education in Southeast Asia (Background paper for Global Education 
Monitoring Report on Technology in Education in Southeast Asia 2023.) UNESCO.  
https://www.unesco.org/gem-report/en/2023-southeast-asia

SEAMEO RECSAM. (2023). Integrating technology in science and mathematics teaching and learning (Background paper for Global 
Education Monitoring Report on Technology in Education in Southeast Asia 2023.) UNESCO. 
https://www.unesco.org/gem-report/en/2023-southeast-asia

SEAMEO SEAMOLEC. (2023). Technology and open and distance learning (Background paper for Global Education Monitoring Report 
on Technology in Education in Southeast Asia 2023.) UNESCO. 
https://www.unesco.org/gem-report/en/2023-southeast-asia

SEAMEO SEN. (2023). Technology in disability–inclusive education (Background paper for Global Education Monitoring Report on 
Technology in Education in Southeast Asia 2023. UNESCO. 
https://www.unesco.org/gem-report/en/2023-southeast-asia 

SEAMEO VOCTECH. (2023). Brunei Darussalam and technical and vocational education and training (Background paper for Global 
Education Monitoring Report on Technology in Education in Southeast Asia 2023.) UNESCO. 
https://www.unesco.org/gem-report/en/2023-southeast-asia

INPUTS BY SEAMEO AFFILIATE MEMBERS

Korea Education and Research Information Service. (2023). Digital transformation of education: The case of South Korea 
(Background paper for Global Education Monitoring Report on Technology in Education in Southeast Asia 2023.) UNESCO. 
https://www.unesco.org/gem-report/en/2023-southeast-asia 

The Education University of Hong Kong. (2023). Leveraging education through technology: Experiences and lessons from the 
Education University of Hong Kong (Background paper for Global Education Monitoring Report on Technology in Education in 
Southeast Asia 2023). UNESCO. https://www.unesco.org/gem-report/en/2023-southeast-asia 

COUNTRY CASE STUDIES

Australian Council for Educational Research. (2023). Technology in education: A case study on Lao People’s Democratic Republic 
(Background paper for Global Education Monitoring Report on Technology in Education in Southeast Asia 2023.) UNESCO. 
https://www.unesco.org/gem-report/en/2023-southeast-asia 

Brehm, W., Mono, T., Hunly, I. and Towne, A. (2023). Technology in education: A case study on Cambodia (Background paper for 
Global Education Monitoring Report on Technology in Education in Southeast Asia 2023.) UNESCO. 
https://www.unesco.org/gem-report/en/2023-southeast-asia 

Centre for Evidence and Implementation. (2023). Technology in education: A case study on Singapore (Background paper for Global 
Education Monitoring Report on Technology in Education in Southeast Asia 2023.) UNESCO. 
https://www.unesco.org/gem-report/en/2023-southeast-asia 

Dipendra. (2023). Technology in education: A case study on Thailand (Background paper for Global Education Monitoring Report on 
Technology in Education in Southeast Asia 2023.) UNESCO. 
https://www.unesco.org/gem-report/en/2023-southeast-asia 

Philippine Normal University. (2023). Technology in education: A case study on the Philippines (Background paper for Global 
Education Monitoring Report on Technology in Education in Southeast Asia 2023.) UNESCO. 
https://www.unesco.org/gem-report/en/2023-southeast-asia 

SEAMEO QITEP in Science. (2023). Technology in education: A case study on Timor-Leste (Background paper for Global Education 
Monitoring Report on Technology in Education in Southeast Asia 2023.) UNESCO. 
https://www.unesco.org/gem-report/en/2023-southeast-asia 

C H A P T E R     •  

 

131

https://www.unesco.org/gem-report/en/2023-southeast-asia
https://www.unesco.org/gem-report/en/2023-southeast-asia
https://www.unesco.org/gem-report/en/2023-southeast-asia
https://www.unesco.org/gem-report/en/2023-southeast-asia
https://www.unesco.org/gem-report/en/2023-southeast-asia
https://www.unesco.org/gem-report/en/2023-southeast-asia
https://www.unesco.org/gem-report/en/2023-southeast-asia
https://www.unesco.org/gem-report/en/2023-southeast-asia
https://www.unesco.org/gem-report/en/2023-southeast-asia
https://www.unesco.org/gem-report/en/2023-southeast-asia
https://www.unesco.org/gem-report/en/2023-southeast-asia
https://www.unesco.org/gem-report/en/2023-southeast-asia
https://www.unesco.org/gem-report/en/2023-southeast-asia


SEAMEO SEAMOLEC. (2023). Technology in education: A case study on Indonesia (Background paper for Global Education Monitoring 
Report on Technology in Education in Southeast Asia 2023.) UNESCO. 
https://www.unesco.org/gem-report/en/2023-southeast-asia 

Subramaniam, N. K. (2023). Technology in education: A case study on Malaysia (Background paper for Global Education Monitoring 
Report on Technology in Education in Southeast Asia 2023.) UNESCO. 
https://www.unesco.org/gem-report/en/2023-southeast-asia 

Vinh, L. A., Phưưng, L. M., Lân, Đ. Đ., Ngưc, T. M. and Dien, B. T. (2023). Technology in education: A case study on Viet Nam (Background 
paper for Global Education Monitoring Report on Technology in Education in Southeast Asia 2023.) UNESCO. 
https://www.unesco.org/gem-report/en/2023-southeast-asia 

CHAPTER 1

ASEAN. (2020). ASEAN declaration on human resources development for the changing world of work and its roadmap. 
Association of Southeast Asian Nations. 
https://asean.org/wp-content/uploads/2021/01/ASEAN-Declaration-on-Human-Resources-Development-for-the-
Changing-World-of-Work-and-Its.pdf

Asian Association of Open Universities. (2022). Open and distance education in Asia: Good practices from AAOU members. 
Universitas Terbuka.

Asian Development Bank. (2020). Technology–enabled innovation in education in Southeast Asia: Technical assistance report. 
Asian Development Bank. https://www.adb.org/projects/documents/reg-54098-001-tar

Brunei Darussalam Ministry of Transport and Infocommunications. (2020). Digital economy masterplan 2025. 
https://issuu.com/mtic_bn/docs/digital_economy_masterplan_book-r12_digital__2_

Cambodia Ministry of Education. (2019). Education strategic plan 2019–2023.https://www.globalpartnership.org/sites/default/
files/2019-10-education_sector_plan-cambodia.pdf

Cao, C. H. T. and Huynh Cong Bang, L. (2023). Integrating ChatGPT into online education system in Vietnam: Opportunities and 
challenges. EdArXiv. https://doi.org/10.35542/osf.io/hqyut

Cepeda, M. (2023, 13 September). South–east Asia takes the leap with AI. The Straits Times. https://www.straitstimes.com/
asia/se-asia/south-east-asia-takes-the-leap-with-ai

Coursera. (2021). Impact report 2021: Serving the world through learning. https://about.coursera.org/press/wp-content/
uploads/2021/11/2021-Coursera-Impact-Report.pdf

digwatch. (2023, 24 July). Malaysia considers enacting law on AI. 
https://dig.watch/updates/malaysia-considers-enacting-law-on-ai

ECPAT, INTERPOL and UNICEF. (2022a). Disrupting Harm in Indonesia: Evidence on online child sexual exploitation and abuse. 
Global Partnership to End Violence Against Children. https://www.end-violence.org/sites/default/files/2022-11/
DH_Indonesia_ONLINE_final%20rev%20071022_11.pdf

ECPAT, INTERPOL and UNICEF. (2022b). Disrupting Harm in Malaysia: Evidence on online child sexual exploitation and abuse. 
Global Partnership to End Violence Against Children. https://www.end-violence.org/sites/default/files/2022-09/
DH_Malaysia_ONLINE_FINAL.pdf

ECPAT, INTERPOL and UNICEF. (2022c). Disrupting Harm in Viet Nam: Evidence on online child sexual exploitation and abuse. 
Global Partnership to End Violence Against Children. https://www.end-violence.org/sites/default/files/2022-08/
DH_Viet%20Nam_ENG_ONLINE.pdf

Fast Company. (2021). The 10 most innovative education companies of 2021. https://www.fastcompany.com/90600179/
education-most-innovative-companies-2021

Fortune Business Insights. (2022). Learning management system (LMS) market size, share & COVID–19 impact analysis. 
https://www.fortunebusinessinsights.com/industry-reports/learning-management-system-market-101376

Gottschalk, F. and Weise, C. (2023). Digital equity and inclusion in education: An overview of practice and policy in OECD 
countries. OECD Education Working Papers, 299. OECD Publishing. https://doi.org/10.1787/7cb15030-en 

GSMA. (2021). The state of mobile internet connectivity 2021. GSM Association. https://www.gsma.com/r/wp-content/
uploads/2021/09/The-State-of-Mobile-Internet-Connectivity-Report-2021.pdf

GSMA. (2022). Mobile big data and artificial intelligence: Towards sustainable development in Southeast Asia. GSM Association. 
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2022/11/Mobile-Big-Data-and-Artificial-
Intelligence-Towards-sustainable-development-in-Southeast-Asia.pdf

Hamilton, A. and Hattie, J. (2021). Can education technology finally deliver? Corwin Press. https://www.cognitionlearninggroup.
com/wp-content/uploads/2022/04/Not-All-That-Glitters-is-Gold-2.pdf

 

R E F E R E N C E S 1322 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R T

https://www.unesco.org/gem-report/en/2023-southeast-asia
https://www.unesco.org/gem-report/en/2023-southeast-asia
https://www.unesco.org/gem-report/en/2023-southeast-asia
https://asean.org/wp-content/uploads/2021/01/ASEAN-Declaration-on-Human-Resources-Development-for-the-Changing-World-of-Work-and-Its.pdf
https://asean.org/wp-content/uploads/2021/01/ASEAN-Declaration-on-Human-Resources-Development-for-the-Changing-World-of-Work-and-Its.pdf
https://www.adb.org/projects/documents/reg-54098-001-tar
https://issuu.com/mtic_bn/docs/digital_economy_masterplan_book-r12_digital__2_
https://www.globalpartnership.org/sites/default/files/2019-10-education_sector_plan-cambodia.pdf
https://www.globalpartnership.org/sites/default/files/2019-10-education_sector_plan-cambodia.pdf
https://doi.org/10.35542/osf.io/hqyut
https://www.straitstimes.com/asia/se-asia/south-east-asia-takes-the-leap-with-ai
https://www.straitstimes.com/asia/se-asia/south-east-asia-takes-the-leap-with-ai
https://about.coursera.org/press/wp-content/uploads/2021/11/2021-Coursera-Impact-Report.pdf
https://about.coursera.org/press/wp-content/uploads/2021/11/2021-Coursera-Impact-Report.pdf
https://dig.watch/updates/malaysia-considers-enacting-law-on-ai
https://www.end-violence.org/sites/default/files/2022-11/DH_Indonesia_ONLINE_final%20rev%20071022_11.pdf
https://www.end-violence.org/sites/default/files/2022-11/DH_Indonesia_ONLINE_final%20rev%20071022_11.pdf
https://www.end-violence.org/sites/default/files/2022-09/DH_Malaysia_ONLINE_FINAL.pdf
https://www.end-violence.org/sites/default/files/2022-09/DH_Malaysia_ONLINE_FINAL.pdf
https://www.end-violence.org/sites/default/files/2022-08/DH_Viet%20Nam_ENG_ONLINE.pdf
https://www.end-violence.org/sites/default/files/2022-08/DH_Viet%20Nam_ENG_ONLINE.pdf
https://www.fastcompany.com/90600179/education-most-innovative-companies-2021
https://www.fastcompany.com/90600179/education-most-innovative-companies-2021
https://www.fortunebusinessinsights.com/industry-reports/learning-management-system-market-101376
https://doi.org/10.1787/7cb15030-en
https://www.gsma.com/r/wp-content/uploads/2021/09/The-State-of-Mobile-Internet-Connectivity-Report-2021.pdf
https://www.gsma.com/r/wp-content/uploads/2021/09/The-State-of-Mobile-Internet-Connectivity-Report-2021.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2022/11/Mobile-Big-Data-and-Artificial-Intelligence-Towards-sustainable-development-in-Southeast-Asia.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2022/11/Mobile-Big-Data-and-Artificial-Intelligence-Towards-sustainable-development-in-Southeast-Asia.pdf
https://www.cognitionlearninggroup.com/wp-content/uploads/2022/04/Not-All-That-Glitters-is-Gold-2.pdf
https://www.cognitionlearninggroup.com/wp-content/uploads/2022/04/Not-All-That-Glitters-is-Gold-2.pdf


Herdiawan Tobing, D. (2022, 15 July). Preparing Southeast Asia’s youth to enter the digital economy. Asian Development Blog. 
https://blogs.adb.org/blog/preparing-southeast-asia-s-youth-enter-digital-economy

HolonIQ. (2022). 2022 Southeast Asia EdTech 50: HolonIQ’s annual list of the 50 most promising EdTech startups from 
Southeast Asia. https://www.holoniq.com/notes/2022-southeast-asia-edtech-50

Indonesia Ministry of Communications and Informatics. (2020). Strategic plan for acceleration of national 
digital transformation 2020–2024. https://www.kominfo.go.id/index.php/content/detail/35108/
Rencana+Strategis+Kementerian+Kominfo+2020+2024/0/pengumuman

Indonesia Ministry of Research and Technology. (2020). Indonesia national AI strategy 2020–2045. https://ai-innovation.id/
images/gallery/ebook/stranas-ka.pdf

ITU. (2021). International bandwidth usage. International Telecommunication Union. https://www.itu.int/itu-d/reports/
statistics/2021/11/15/international-bandwidth-usage 

ITU. (2022a). Active mobile–broadband subscriptions. International Telecommunication Union. https://datahub.itu.int/
data/?i=11632

ITU. (2022b). Fixed–broadband subscriptions. International Telecommunication Union. https://datahub.itu.int/data/?i=19303
ITU. (2022c). ICT price baskets. International Telecommunication Union. 

https://www.itu.int/en/ITU-D/Statistics/Dashboards/Pages/IPB.aspx
ITU. (2022d). Individuals using the internet. International Telecommunication Union. https://datahub.itu.int/data/?i=11624
ITU. (2022e). Individuals owning a mobile phone. International Telecommunication Union. https://www.itu.int/itu-d/reports/

statistics/2021/11/15/mobile-phone-ownership
ITU. (2022f). Mobile–cellular subscriptions. https://datahub.itu.int/data/?id=2&i=178
Lao PDR Ministry of Education and Sports. (2020). Education and sports sector development plan 2021–2025. https://planipolis.

iiep.unesco.org/sites/default/files/ressources/lao_education_development_plan_2011-2025_en.pdf
Lestari, S. and Santoso, A. (2019). The roles of digital literacy, technology literacy, and human literacy to encourage work 

readiness of accounting education students in the fourth industrial revolution era. KnE Social Sciences, 3(11), 
513–527. https://knepublishing.com/index.php/Kne-Social/article/view/4031

Machmud, M. T., Widiyan, A. P. and Ramadhani, N. R. (2021). The development and policies of ICT supporting educational 
technology in Singapore, Thailand, Indonesia, and Myanmar. International Journal of Evaluation and Research in 
Education, 10, 78–85. https://files.eric.ed.gov/fulltext/EJ1285993.pdf

Malaysia Ministry of Education. (2013). Malaysia education blueprint 2013–2025. (Preschool to post-secondary education). 
Kementerian Pendidikan Malaysia. https://www.moe.gov.my/en/muat-turun/penerbitan-dan-jurnal/pppm-2013-
2025-pendidikan-prasekolah-hingga-lepas-menengah/1207-malaysia-education-blueprint-2013-2025/file 

Malaysia Ministry of Science Technology and Innovation. (2021). National artificial intelligence roadmap 2021-2025 (AI-Rmap). 
https://airmap.my/wp-content/uploads/2022/08/AIR-Map-Playbook-final-s.pdf

Marcelo, E. (2023, 24 September). Address challenges in AI, technology in education. The Philippine Star. 
https://www.philstar.com/headlines/2023/09/24/2298601/address-challenges-ai-technology-education

Noor, E. and Manantan, M. B. (2022). Raising standards: Data and artificial intelligence in Southeast Asia. Asia Society Policy Institute. 
https://asiasociety.org/sites/default/files/inline-files/ASPI_RaisingStandards_report_fin_web_0.pdf

Octava Foundation. (2021). EdTech in Southeast Asia: Opportunities for EdTtech development and investment in five Southeast Asian 
markets: Indonesia, Malaysia, the Philippines, Thailand and Vietnam. Octava Foundation. https://octavafoundation.org/
wp-content/uploads/2021/07/Edtech-in-Southeast-Asia-White-Paper-Executive-Summary.pdf

OECD. (2018). PISA 2018. Organisation for Economic Co-operation and Development. 
https://pisadataexplorer.oecd.org/ide/idepisa

OECD. (2020a). Learning remotely when schools close: How well are students and schools prepared? Insights from PISA. 
Tackling Coronavirus (COVID–19): Contributing to a Global Effort. Organisation for Economic Co-operation and 
Development. https://read.oecd-ilibrary.org/view/?ref=127_127063-iiwm328658&title=Learning-remotely-when-
schools-close

OECD. (2020b). PISA 2018 results (Volume V): Effective policies, successful schools. OECD Publishing. 
https://doi.org/10.1787/ca768d40-en 

OECD. (2023a). OECD skills strategy Southeast Asia: Skills for a post–COVID recovery and growth. OECD Publishing. 
(OECD Skills Studies.) https://doi.org/10.1787/923bfd03-en 

OECD. (2023b). Thailand national AI strategy and action plan 2022–2027. Organisation for Economic Co-operation and 
Development. https://oecd.ai/en/dashboards/policy-initiatives/http:%2F%2Faipo.oecd.org%2F2021-data-
policyInitiatives-27299

C H A P T E R     •  133

 

https://blogs.adb.org/blog/preparing-southeast-asia-s-youth-enter-digital-economy
https://www.holoniq.com/notes/2022-southeast-asia-edtech-50
https://www.kominfo.go.id/index.php/content/detail/35108/Rencana+Strategis+Kementerian+Kominfo+2020+2024/0/pengumuman
https://www.kominfo.go.id/index.php/content/detail/35108/Rencana+Strategis+Kementerian+Kominfo+2020+2024/0/pengumuman
https://ai-innovation.id/images/gallery/ebook/stranas-ka.pdf
https://ai-innovation.id/images/gallery/ebook/stranas-ka.pdf
https://www.itu.int/itu-d/reports/statistics/2021/11/15/international-bandwidth-usage
https://www.itu.int/itu-d/reports/statistics/2021/11/15/international-bandwidth-usage
https://datahub.itu.int/data/?i=11632
https://datahub.itu.int/data/?i=11632
https://datahub.itu.int/data/?i=19303
https://www.itu.int/en/ITU-D/Statistics/Dashboards/Pages/IPB.aspx
https://datahub.itu.int/data/?i=11624
https://www.itu.int/itu-d/reports/statistics/2021/11/15/mobile-phone-ownership
https://www.itu.int/itu-d/reports/statistics/2021/11/15/mobile-phone-ownership
https://datahub.itu.int/data/?id=2&i=178
https://planipolis.iiep.unesco.org/sites/default/files/ressources/lao_education_development_plan_2011-2025_en.pdf
https://planipolis.iiep.unesco.org/sites/default/files/ressources/lao_education_development_plan_2011-2025_en.pdf
https://knepublishing.com/index.php/Kne-Social/article/view/4031
https://files.eric.ed.gov/fulltext/EJ1285993.pdf
https://www.moe.gov.my/en/muat-turun/penerbitan-dan-jurnal/pppm-2013-2025-pendidikan-prasekolah-hingga-lepas-menengah/1207-malaysia-education-blueprint-2013-2025/file
https://www.moe.gov.my/en/muat-turun/penerbitan-dan-jurnal/pppm-2013-2025-pendidikan-prasekolah-hingga-lepas-menengah/1207-malaysia-education-blueprint-2013-2025/file
https://airmap.my/wp-content/uploads/2022/08/AIR-Map-Playbook-final-s.pdf
https://www.philstar.com/headlines/2023/09/24/2298601/address-challenges-ai-technology-education
https://asiasociety.org/sites/default/files/inline-files/ASPI_RaisingStandards_report_fin_web_0.pdf
https://octavafoundation.org/wp-content/uploads/2021/07/Edtech-in-Southeast-Asia-White-Paper-Executive-Summary.pdf
https://octavafoundation.org/wp-content/uploads/2021/07/Edtech-in-Southeast-Asia-White-Paper-Executive-Summary.pdf
https://pisadataexplorer.oecd.org/ide/idepisa
https://read.oecd-ilibrary.org/view/?ref=127_127063-iiwm328658&title=Learning-remotely-when-schools-close
https://read.oecd-ilibrary.org/view/?ref=127_127063-iiwm328658&title=Learning-remotely-when-schools-close
https://doi.org/10.1787/ca768d40-en
https://doi.org/10.1787/923bfd03-en
https://oecd.ai/en/dashboards/policy-initiatives/http
http://Faipo.oecd.org


Philippines Ministry of Education. (2022). Launching of the basic education development plan 2030. 
https://region8.deped.gov.ph/2022/05/30/may-30-2022-deped-memorandum-no-051-s-2022-official-launch-
of-the-basic-education-development-plan-2030/

Rodrigo, M. T. (2018). A critical examination of the pre-conditions of learning analytics adoption in developing countries in 
Southeast Asia. In C. P. Lim and V. L. Tinio (Eds.), Learning analytics for the global south (pp. 44–57). Foundation for 
Information Technology Education and Development. https://tpdatscalecoalition.org/publication/learning-analytics-
for-the-global-south

Sahoo, P. (2023, 17 February). Understanding data and AI regulations in Southeast Asia. About Southeast Asia Development 
Solutions. https://seads.adb.org/solutions/understanding-data-and-ai-regulations-southeast-asia

SEAMEO. (2021). SEAMEO strategic plan 2021–2030. Southeast Asian Ministers of Education Organization. https://apa.
sdg4education2030.org/sites/apa.sdg4education2030.org/files/2021-09/SEAMEO%20Strategic%20Plan%20
2021%E2%80%932030.pdf

SEA-PLM. (2019). Southeast Asia primary learning metrics (SEA-PLM) 2019. https://www.seaplm.org/index.php?option=com_
content&view=article&id=54&Itemid=437&lang=en

Selwyn, N. (2022). Education and technology key issues and debates. Bloomsbury Academic. https://www.bloomsbury.com/us/
education-and-technology-9781350145566

Singapore Ministry of Education. (2022). Education technology plan. https://www.moe.gov.sg/education-in-sg/educational-
technology-journey

Singapore Smart Nation and Digital Government Office. (2019). National artificial intelligence strategy: Advancing our smart nation 
journey. https://www.smartnation.gov.sg/files/publications/national-ai-strategy.pdf

Singapore Smart Nation and Digital Government Office. (2023). Pillars of a smart nation. https://www.smartnation.gov.sg/about-
smart-nation/pillars-of-smart-nation

Thailand Ministry of Digital Economy and Society. (2022). Thailand national AI strategy and action plan 2022–2027. 
https://ai.in.th/wp-content/uploads/2022/12/2022-NAIS-Presentation-eng.pdf

Timor-Leste Ministry of Education. (2011). National education strategic plan 2011–2030. https://www.globalpartnership.org/
sites/default/files/2011-08-Ministry-of-Education-Timor-Leste-Education-Plan_processed.pdf

Trajano, K. K. S. (2023, 14 August). How ASEAN can contribute to international AI governance frameworks. Rajaratnam School of 
International Studies Commentary. https://www.rsis.edu.sg/rsis-publication/cens/how-asean-can-contribute-to-
international-ai-governance-frameworks

UIS. (2023). 4.a.1 Proportion of schools offering basic services, by type of service. http://sdg4-data.uis.unesco.org
UNESCO. (2023a). An ed-tech tragedy? Educational technologies and school closures in the time of COVID–19. 

https://unesdoc.unesco.org/ark:/48223/pf0000386701
UNESCO. (2023b, 17 July). UNESCO to support more than 50 countries in designing an ethical AI policy this year [Press release]. 

https://www.unesco.org/en/articles/unesco-support-more-50-countries-designing-ethical-ai-policy-year
UNICEF. (2021). Situation analysis on the effects of and responses to COVID-19 on the education sector in Southeast Asia. UNICEF. 

https://www.unicef.org/eap/media/9316/file/Southeast%20Asia%20Situation%20Analysis%20
UNICEF East Asia and the Pacific Regional Office and the Centre for Justice and Crime Prevention. (2020). Our lives online: Use 

of social media by children and adolescents in East Asia: Opportunities, risks and harms. UNICEF. https://www.unicef.org/
indonesia/media/3106/file/Our-Lives-Online.pdf

Viet Nam Government. (2021a). National strategy on R&D and application of artificial intelligence. https://en.baochinhphu.vn/
national-strategy-on-rd-and-application-of-artificial-intelligence-11140663.htm

Viet Nam Government. (2021b). Strategy for Vietnam’s youth development for the period of 2021–2030. https://english.
luatvietnam.vn/decision-no-1331-qd-ttg-dated-july-24-2021-of-the-prime-minister-promulgating-the-
vietnamese-youth-development-strategy-for-the-2021-2030-period-206166-doc1.html

Viet Nam Government. (2022). National strategy for development of the digital economy and society to 2025. 
https://thuvienphapluat.vn/van-ban/thuong-mai/quyet-dinh-411-qd-ttg-2022-phe-duyet-chien-luoc-quoc-gia-
phat-trien-kinh-te-so-va-xa-hoi-so-508672.aspx

World Bank. (2019). The digital economy in Southeast Asia: Strengthening the foundations for future growth. World 
Bank. [Information and Communications for Development.] https://documents1.worldbank.org/curated/
en/328941558708267736/pdf/The-Digital-Economy-in-Southeast-Asia-Strengthening-the-Foundations-for-
Future-Growth.pdf 

R E F E R E N C E S 1342 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R T

 

https://region8.deped.gov.ph/2022/05/30/may-30-2022-deped-memorandum-no-051-s-2022-official-launch-of-the-basic-education-development-plan-2030/
https://region8.deped.gov.ph/2022/05/30/may-30-2022-deped-memorandum-no-051-s-2022-official-launch-of-the-basic-education-development-plan-2030/
https://tpdatscalecoalition.org/publication/learning-analytics-for-the-global-south
https://tpdatscalecoalition.org/publication/learning-analytics-for-the-global-south
https://seads.adb.org/solutions/understanding-data-and-ai-regulations-southeast-asia
https://apa.sdg4education2030.org/sites/apa.sdg4education2030.org/files/2021-09/SEAMEO%20Strategic%20Plan%202021%E2%80%932030.pdf
https://apa.sdg4education2030.org/sites/apa.sdg4education2030.org/files/2021-09/SEAMEO%20Strategic%20Plan%202021%E2%80%932030.pdf
https://apa.sdg4education2030.org/sites/apa.sdg4education2030.org/files/2021-09/SEAMEO%20Strategic%20Plan%202021%E2%80%932030.pdf
https://www.seaplm.org/index.php?option=com_content&view=article&id=54&Itemid=437&lang=en
https://www.seaplm.org/index.php?option=com_content&view=article&id=54&Itemid=437&lang=en
https://www.bloomsbury.com/us/education-and-technology-9781350145566
https://www.bloomsbury.com/us/education-and-technology-9781350145566
https://www.moe.gov.sg/education-in-sg/educational-technology-journey
https://www.moe.gov.sg/education-in-sg/educational-technology-journey
https://www.smartnation.gov.sg/files/publications/national-ai-strategy.pdf
https://www.smartnation.gov.sg/about-smart-nation/pillars-of-smart-nation
https://www.smartnation.gov.sg/about-smart-nation/pillars-of-smart-nation
https://ai.in.th/wp-content/uploads/2022/12/2022-NAIS-Presentation-eng.pdf
https://www.globalpartnership.org/sites/default/files/2011-08-Ministry-of-Education-Timor-Leste-Education-Plan_processed.pdf
https://www.globalpartnership.org/sites/default/files/2011-08-Ministry-of-Education-Timor-Leste-Education-Plan_processed.pdf
https://www.rsis.edu.sg/rsis-publication/cens/how-asean-can-contribute-to-international-ai-governance-frameworks
https://www.rsis.edu.sg/rsis-publication/cens/how-asean-can-contribute-to-international-ai-governance-frameworks
http://sdg4-data.uis.unesco.org
https://unesdoc.unesco.org/ark
https://www.unesco.org/en/articles/unesco-support-more-50-countries-designing-ethical-ai-policy-year
https://www.unicef.org/eap/media/9316/file/Southeast%20Asia%20Situation%20Analysis%20
https://www.unicef.org/indonesia/media/3106/file/Our-Lives-Online.pdf
https://www.unicef.org/indonesia/media/3106/file/Our-Lives-Online.pdf
https://en.baochinhphu.vn/national-strategy-on-rd-and-application-of-artificial-intelligence-11140663.htm
https://en.baochinhphu.vn/national-strategy-on-rd-and-application-of-artificial-intelligence-11140663.htm
https://english.luatvietnam.vn/decision-no-1331-qd-ttg-dated-july-24-2021-of-the-prime-minister-promulgating-the-vietnamese-youth-development-strategy-for-the-2021-2030-period-206166-doc1.html
https://english.luatvietnam.vn/decision-no-1331-qd-ttg-dated-july-24-2021-of-the-prime-minister-promulgating-the-vietnamese-youth-development-strategy-for-the-2021-2030-period-206166-doc1.html
https://english.luatvietnam.vn/decision-no-1331-qd-ttg-dated-july-24-2021-of-the-prime-minister-promulgating-the-vietnamese-youth-development-strategy-for-the-2021-2030-period-206166-doc1.html
https://thuvienphapluat.vn/van-ban/thuong-mai/quyet-dinh-411-qd-ttg-2022-phe-duyet-chien-luoc-quoc-gia-phat-trien-kinh-te-so-va-xa-hoi-so-508672.aspx
https://thuvienphapluat.vn/van-ban/thuong-mai/quyet-dinh-411-qd-ttg-2022-phe-duyet-chien-luoc-quoc-gia-phat-trien-kinh-te-so-va-xa-hoi-so-508672.aspx
https://documents1.worldbank.org/curated/en/328941558708267736/pdf/The-Digital-Economy-in-Southeast-Asia-Strengthening-the-Foundations-for-Future-Growth.pdf
https://documents1.worldbank.org/curated/en/328941558708267736/pdf/The-Digital-Economy-in-Southeast-Asia-Strengthening-the-Foundations-for-Future-Growth.pdf
https://documents1.worldbank.org/curated/en/328941558708267736/pdf/The-Digital-Economy-in-Southeast-Asia-Strengthening-the-Foundations-for-Future-Growth.pdf


CHAPTER 2

Action Education. (2020, 14 July). Cambodia’s ethnic minority children are tuning into a new form of learning during coronavirus 
crisis [News]. https://action-education.org/sea/en/cambodias-ethnic-minority-children-are-tuning-into-a-new-
form-of-learning-during-covid-19

Angrist, N., Ainomugisha, M., Bathena, S. P., Bergman, P., Crossley, C., Cullen, C., Letsomo, T., Matsheng, M., Panti, R. M., 
Sabarwal, S. and Sullivan, T. (2023). Building resilient education systems: Evidence from large-scale randomized trials in 
five countries. National Bureau of Economic Research. (Working Paper No. 31208.) https://www.nber.org/system/
files/working_papers/w31208/w31208.pdf

ASEAN. (2016). School disaster risk management guidelines for Southeast Asia. Association of Southeast Asian Nations. https://
www.preventionweb.net/files/51276_51262fullsdrmguidelines.pdf27may201.pdf

Asian Development Bank. (2022a). Technology-enabled innovation in education in Southeast Asia (TIESEA): Diagnostic assessment 
report: Indonesia country report. Asian Development Bank. https://tiesea.org/wp-content/uploads/2022/05/
Diagnostic-Assessment-Report-Indonesia_TIESEA.pdf

Asian Development Bank. (2022b). Technology-enabled innovation in education in Southeast Asia (TIESEA): Diagnostic assessment 
report: Philippines country report. Asian Development Bank. https://tiesea.org/diagnostic-assessment-report-
philippines-country-report-march-2022

Azhari, B. and Fajri, I. (2022). Distance learning during the COVID-19 pandemic: School closure in Indonesia. International 
Journal of Mathematical Education in Science and Technology, 53(7), 1934–1954. https://doi.org/10.1080/002073
9x.2021.1875072

Banes, D., Hayes, A., Kurz, C. and Kushalnagar, R. (2020). Using information and communications technologies (ICTs) to implement 
universal design for learning (UDL). United States Agency for International Development. https://www.edu-links.org/
resources/using-ict-implement-universal-design-learning-udl

Barbour, M. K. (2021). The shift to distance learning: Tracing the roots of 100+ years of practice and opportunity. Tech Trends, 
65(6), 919–922. https://doi.org/10.1007/s11528-021-00670-0

Bhatta, S. D., Katwal, S., Pfutze, T., Ros, V., Wong, Y. N. and No, F. (2022). Learning loss in Cambodia and the use of EdTech during 
COVID-19. World Bank. https://openknowledge.worldbank.org/server/api/core/bitstreams/2e88020f-cbd4-59b9-
a708-bd9ef79ae749/content

Burns, M. (2021). Technology in education (Background paper for Global Education Monitoring Report 2023.) UNESCO. https://
unesdoc.unesco.org/ark:/48223/pf0000378951

Cambodia Ministry of Education, Youth and Sport. (2019). National policy on lifelong learning. https://www.uil.unesco.org/sites/
default/files/medias/fichiers/2023/05/cambodia_policy_on_lll_04-10-18_eng_1.pdf

Cambodia Ministry of Education, Youth and Sport. (2020). Cambodia education response plan to COVID-19 pandemic. https://
planipolis.iiep.unesco.org/sites/default/files/ressources/cambodia_education_response_plan_to_covid19_
panademic_july_2020.pdf

Cambodia Ministry of Education Youth and Sport. (2021). Cambodia COVID-19: Joint education needs assessment. https://www.
unicef.org/cambodia/media/4296/file/Cambodia%20COVID-19%20Joint%20Education%20Needs%20Assessment

Campado, R. J., Toquero, C. M. D. and Ulanday, D. M. (2023). Integration of assistive technology in teaching learners with special 
educational needs and disabilities in the Philippines. International Journal of Professional Development, Learners and 
Learning, 5(1), ep2308. https://doi.org/10.30935/ijpdll/13062

Cheung, M. (2012). Edutainment radio, women’s status and primary school participation: Evidence from Cambodia. Research 
Papers in Economics, 2012:5. Stockholm University, Department of Economics. https://ideas.repec.org/p/hhs/
sunrpe/2012_0005.html

Churchill, D., Pegrum, M. and Churchill, N. (2018). The implementation of mobile learning in Asia: Key trends in practices and 
research. In J. Voogt, G. Knezek, R. Christensen and K.-W. Lai (Eds.), Second handbook of information technology in 
primary and secondary education (pp. 817–857). Springer. https://doi.org/10.1007/978-3-319-71054-9_54

Damani, K. and Mitchell, J. (2020). Rapid evidence review: Radio. EdTech Hub. https://edtechhub.org/rapid-evidence-review-radio
David, C. C., Monterola, S. L. C., Paguirigan, A., Legara, E. F. T., Tarun, A. B., Batac, R. C. and Osorio, J. P. (2018). School hazard 

vulnerability and student learning. International Journal of Educational Research, 92, 20–29. https://doi.org/10.1016/j.
ijer.2018.07.005

Dinechin, E. de and Boutard, A. (2021). Information and communication technologies (ICTs) and inclusive education. Humanity and 
Inclusion. (Research and Studies.) https://www.hi.org/sn_uploads/document/Inclusive-ICT-report_1.pdf

 

C H A P T E R     •  135

https://action-education.org/sea/en/cambodias-ethnic-minority-children-are-tuning-into-a-new-form-of-learning-during-covid-19
https://action-education.org/sea/en/cambodias-ethnic-minority-children-are-tuning-into-a-new-form-of-learning-during-covid-19
https://www.nber.org/system/files/working_papers/w31208/w31208.pdf
https://www.nber.org/system/files/working_papers/w31208/w31208.pdf
https://www.preventionweb.net/files/51276_51262fullsdrmguidelines.pdf27may201.pdf
https://www.preventionweb.net/files/51276_51262fullsdrmguidelines.pdf27may201.pdf
https://tiesea.org/wp-content/uploads/2022/05/Diagnostic-Assessment-Report-Indonesia_TIESEA.pdf
https://tiesea.org/wp-content/uploads/2022/05/Diagnostic-Assessment-Report-Indonesia_TIESEA.pdf
https://tiesea.org/diagnostic-assessment-report-philippines-country-report-march-2022
https://tiesea.org/diagnostic-assessment-report-philippines-country-report-march-2022
https://doi.org/10.1080/0020739x.2021.1875072
https://doi.org/10.1080/0020739x.2021.1875072
https://www.edu-links.org/resources/using-ict-implement-universal-design-learning-udl
https://www.edu-links.org/resources/using-ict-implement-universal-design-learning-udl
https://doi.org/10.1007/s11528-021-00670-0
https://openknowledge.worldbank.org/server/api/core/bitstreams/2e88020f-cbd4-59b9-a708-bd9ef79ae749/content
https://openknowledge.worldbank.org/server/api/core/bitstreams/2e88020f-cbd4-59b9-a708-bd9ef79ae749/content
https://unesdoc.unesco.org/ark
https://unesdoc.unesco.org/ark
https://www.uil.unesco.org/sites/default/files/medias/fichiers/2023/05/cambodia_policy_on_lll_04-10-18_eng_1.pdf
https://www.uil.unesco.org/sites/default/files/medias/fichiers/2023/05/cambodia_policy_on_lll_04-10-18_eng_1.pdf
https://planipolis.iiep.unesco.org/sites/default/files/ressources/cambodia_education_response_plan_to_covid19_panademic_july_2020.pdf
https://planipolis.iiep.unesco.org/sites/default/files/ressources/cambodia_education_response_plan_to_covid19_panademic_july_2020.pdf
https://planipolis.iiep.unesco.org/sites/default/files/ressources/cambodia_education_response_plan_to_covid19_panademic_july_2020.pdf
https://www.unicef.org/cambodia/media/4296/file/Cambodia%20COVID-19%20Joint%20Education%20Needs%20Assessment
https://www.unicef.org/cambodia/media/4296/file/Cambodia%20COVID-19%20Joint%20Education%20Needs%20Assessment
https://doi.org/10.30935/ijpdll/13062
https://ideas.repec.org/p/hhs/sunrpe/2012_0005.html
https://ideas.repec.org/p/hhs/sunrpe/2012_0005.html
https://doi.org/10.1007/978-3-319-71054-9_54
https://edtechhub.org/rapid-evidence-review-radio
https://doi.org/10.1016/j.ijer.2018.07.005
https://doi.org/10.1016/j.ijer.2018.07.005
https://www.hi.org/sn_uploads/document/Inclusive-ICT-report_1.pdf


Disabled People’s Association. (2016). Achieving inclusion in education: Understanding the needs of students with disabilities. 
Disabled People’s Association. https://www.dpa.org.sg/wp-content/uploads/2016/07/Incusion-in-Education.pdf

Enabling Guide. (2023). Assistive technology fund. https://www.enablingguide.sg/im-looking-for-disability-support/assistive-
technology/assistive-technology-fund

Farley, H. and Song, H. (2015). Mobile learning in Southeast Asia: Opportunities and challenges. In Y. Zhang (Ed.), Handbook of 
mobile teaching and learning (pp. 403–419). Springer. https://doi.org/10.1007/978-3-642-54146-9_2

GCPEA. (2022). The impacts of attacks on education and military use in Myanmar. Global Coalition to Protect Education from 
Attack. https://protectingeducation.org/wp-content/uploads/ImpactofAttacksMyanmar2022.pdf

Hersh, M. and Johnson, M. A. (2008). On modelling assistive technology systems – Part I: Modelling framework. Technology and 
Disability, 20(3), 193–215. https://doi.org/10.3233/tad-2008-20303

Hoang, H. P., Le, A. V. and Reimers, F. (2022). Viet Nam: Distance learning through TV broadcasting. In S. Vincent-Lancrin, C. C. 
Romaní and F. Reimers (Eds.), How learning continued during the COVID-19 pandemic: Global lessons from initiatives to 
support learners and teachers. OECD Publishing. https://doi.org/10.1787/c0b0a211-en

Hossain, M. (2021). Unequal experience of COVID-induced remote schooling in four developing countries. International Journal of 
Educational Development, 85, 102446. https://doi.org/10.1016/j.ijedudev.2021.102446

Igarashi, T., Acosta, P. and Tenazas, N. (2020, 11 June). Second-chance education should not be second-class: The Philippines’ 
alternative learning system. World Bank Blogs. https://blogs.worldbank.org/eastasiapacific/second-chance-
education-should-not-be-second-class-philippines-alternative-learning

Khieu, D. (2021). Reaching ethnic minority students during COVID-19 in Cambodia (Equitable remote learning for all: Using 
multiple delivery channels for remote learning to support ethnolinguistic minority children’s learning). Asia-Pacific 
Multilingual Education Working Group. https://bangkok.unesco.org/sites/default/files/assets/article/Inclusion%20
and%20Gender%20Equality%20in%20Education/webinar%20ppt/MLE%203rd%20Regional%20Webinar/Cambodia%20
-%20Khieu%20Dany.pdf

Lagmay, E. A. D. and Rodrigo, M. M. T. (2022). The impact of extreme weather on student online learning participation. Research 
and Practice in Technology Enhanced Learning, 17(1), 26. https://doi.org/10.1186/s41039-022-00201-2

Lao PDR Ministry of Education and Sports. (2021a). ICT final survey report. Ministry of Education and Sports, Department of 
Teacher Education. https://drive.google.com/file/d/1T8ILqh7goPEWF5DfLsxcxHDiRjVP3N_U/view

Lao PDR Ministry of Education and Sports. (2021b). Lao People’s Democratic Republic education COVID-19 response plan. Lao 
PDR Ministry of Education and Sports. https://www.unicef.org/laos/media/5561/file/Lao%20PDR%20Education%20
COVID-19%20Response%20Plan.pdf

Lao PDR Statistics Bureau. (2018). Lao social indicator survey II (LSIS II) 2017: Survey findings report. Lao Statistics Bureau and 
UNICEF. https://laopdr.un.org/sites/default/files/2019-08/2017%20MICS%20Social%20Indicator%20Survey%20II%20
Survey_Findings%20Report_0.pdf

Lapinid, M. R., Gustilo, L., Magno, C. P., Barrot, J., Gabinete, M. K. L. and Anito, J. C. (2017). For the nth time, does educational 
technology really make a difference? A large-scale investigation of the effects of educational TV on academic 
achievement. Advanced Science Letters, 23(2), 759–763. https://doi.org/10.1166/asl.2017.7520

Lersilp, S., Putthinoi, S. and Lersilp, T. (2018). Facilitators and barriers of assistive technology and learning environment for 
children with special needs. Occupational Therapy International, 2018. https://doi.org/10.1155/2018/3705946

Librero, F. R. (2015). ODeL at UPOU: Some historical antecedents (How did we get here, anyway?). International Journal on Open 
and Distance ELearning, 1(1&2). https://ijodel.upou.edu.ph/index.php/ijodel/issue/view/1/1

Lynch, P., Singal, N. and Francis, G. A. (2022). Educational technology for learners with disabilities in primary school settings in 
low- and middle-income countries: A systematic literature review. Educational Review, 1–27. https://doi.org/10.1080
/00131911.2022.2035685

Machmud, M. T., Widiyan, A. P. and Ramadhani, N. R. (2021). The development and policies of ICT supporting educational 
technology in Singapore, Thailand, Indonesia, and Myanmar. International Journal of Evaluation and Research in 
Education, 10(1), 78–85. https://doi.org/10.11591/ijere.v10i1.20786

Malaysia Department of Social Welfare. (2022). Welfare assistance scheme. https://www.jkm.gov.my/jkm/index.php?r=portal/
left&id=TXNWWG1iRXhLUmFrb2c5UDJaSVdBQT09

Maliphol, S. (2023). Mobile-assisted language teaching: A systematic review with implications for Southeast Asia. Journal of 
Southeast Asian Economies, 39(S) (Special Issue: Quality of Basic Education in Southeast Asia), S102–S119. https://
doi.org/10.1355/ae39-sg

Masitry, A. K., Majid, M. A., Toh, M. Z. and Herawan, T. (2013). An investigation on learning performance among disabled people 
using educational multimedia software: A case study for deaf people. International Journal of Bio-Science and Bio-
Technology, 5(6), 9–20. http://dx.doi.org/10.14257/ijbsbt.2013.5.6.02

 

R E F E R E N C E S 1362 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R T

https://www.dpa.org.sg/wp-content/uploads/2016/07/Incusion-in-Education.pdf
https://www.enablingguide.sg/im-looking-for-disability-support/assistive-technology/assistive-technology-fund
https://www.enablingguide.sg/im-looking-for-disability-support/assistive-technology/assistive-technology-fund
https://doi.org/10.1007/978-3-642-54146-9_2
https://protectingeducation.org/wp-content/uploads/ImpactofAttacksMyanmar2022.pdf
https://doi.org/10.3233/tad-2008-20303
https://doi.org/10.1787/c0b0a211-en
https://doi.org/10.1016/j.ijedudev.2021.102446
https://blogs.worldbank.org/eastasiapacific/second-chance-education-should-not-be-second-class-philippines-alternative-learning
https://blogs.worldbank.org/eastasiapacific/second-chance-education-should-not-be-second-class-philippines-alternative-learning
https://bangkok.unesco.org/sites/default/files/assets/article/Inclusion%20and%20Gender%20Equality%20in%20Education/webinar%20ppt/MLE%203rd%20Regional%20Webinar/Cambodia%20-%20Khieu%20Dany.pdf
https://bangkok.unesco.org/sites/default/files/assets/article/Inclusion%20and%20Gender%20Equality%20in%20Education/webinar%20ppt/MLE%203rd%20Regional%20Webinar/Cambodia%20-%20Khieu%20Dany.pdf
https://bangkok.unesco.org/sites/default/files/assets/article/Inclusion%20and%20Gender%20Equality%20in%20Education/webinar%20ppt/MLE%203rd%20Regional%20Webinar/Cambodia%20-%20Khieu%20Dany.pdf
https://doi.org/10.1186/s41039-022-00201-2
https://drive.google.com/file/d/1T8ILqh7goPEWF5DfLsxcxHDiRjVP3N_U/view
https://www.unicef.org/laos/media/5561/file/Lao%20PDR%20Education%20COVID-19%20Response%20Plan.pdf
https://www.unicef.org/laos/media/5561/file/Lao%20PDR%20Education%20COVID-19%20Response%20Plan.pdf
https://laopdr.un.org/sites/default/files/2019-08/2017%20MICS%20Social%20Indicator%20Survey%20II%20Survey_Findings%20Report_0.pdf
https://laopdr.un.org/sites/default/files/2019-08/2017%20MICS%20Social%20Indicator%20Survey%20II%20Survey_Findings%20Report_0.pdf
https://doi.org/10.1166/asl.2017.7520
https://doi.org/10.1155/2018/3705946
https://ijodel.upou.edu.ph/index.php/ijodel/issue/view/1/1
https://doi.org/10.1080/00131911.2022.2035685
https://doi.org/10.1080/00131911.2022.2035685
https://doi.org/10.11591/ijere.v10i1.20786
https://www.jkm.gov.my/jkm/index.php?r=portal/left&id=TXNWWG1iRXhLUmFrb2c5UDJaSVdBQT09
https://www.jkm.gov.my/jkm/index.php?r=portal/left&id=TXNWWG1iRXhLUmFrb2c5UDJaSVdBQT09
https://doi.org/10.1355/ae39-sg
https://doi.org/10.1355/ae39-sg
http://dx.doi.org/10.14257/ijbsbt.2013.5.6.02


Moodle. (2019, 21 February). Cambodian government and UNESCO open first distance learning center for mobile learning 
Basic Education Equivalency Programme (BEEP) [News]. https://moodle.com/news/moodle-supports-cambodian-
beep-project

Muñoz-Najar, A., Gilberto, A., Hasan, A., Cobo, C., Azevedo, J. P. and Akmal, M. (2021). Remote learning during COVID-19: 
Lessons from today, principles for tomorrow. World Bank Group. https://documents1.worldbank.org/curated/
en/160271637074230077/pdf/Remote-Learning-During-COVID-19-Lessons-from-Today-Principles-for-
Tomorrow.pdf

Myanmar Ministry of Education. (2020). Myanmar COVID-19 national response and recovery plan for the education sector. 
https://planipolis.iiep.unesco.org/sites/default/files/ressources/myanmar_covid-19_national_response_recovery_
plan_for_education_sector_may2020-oct2021.pdf

Nanthakorn, B., Ractham, P. and Kaewkitipong, L. (2023). Double burden: Exploring the digital divide in the Burmese 
educational system following the 2021 coup d’état and the COVID-19 pandemic. Computers in Human Behavior 
Reports, 11, 100310. https://doi.org/10.1016/j.chbr.2023.100310

NCEE. (2020). How did the world’s highest performing education systems approach distance learning?. National Center on Education 
and the Economy. https://files.eric.ed.gov/fulltext/ED615892.pdf

Nuchpongsai, P., Srisurakul, T. and Correa-Torres, S. M. (2020). Support services for students with disabilities in Thai 
universities: Satisfaction and needs of students and service providers. Journal of Ratchasuda College for Research 
and Development of Persons with Disabilities, 16(1), 16–32. https://so03.tci-thaijo.org/index.php/RSjournal/article/
view/244218

Osawa, A. (2021). Analysis of barriers to access and complete the alternative learning system among adolescents: A study from seven 
regions in the Philippines. UNICEF Philippines. https://www.unicef.org/philippines/media/2571/file/UNIPH-2021-
ALS-research-brief.pdf

Philippines Department of Education. (2020, 2 December). Typhoon-hit Bicol schools maximize radio-based initiatives to 
deliver education [Press release]. https://www.deped.gov.ph/2020/12/02/typhoon-hit-bicol-schools-maximize-
radio-based-initiatives-to-deliver-education

Philippines Department of Education. (2021). Alternative learning system 2.0: Information and communications technology strategic 
plan 2022–2026. https://www.coursehero.com/file/166999011/ALS-Strategic-Plan-V6-Final-Webpdf/ 

Philippines Department of Education. (2022a). DepEd data bits: Learning delivery modalities SY 2021–2022. https://www.deped.
gov.ph/wp-content/uploads/2022/08/7-Databits-Learning-Delivery-Modalities-Jul.pdf

Philippines Department of Education. (2022b, 5 May). DepEd reports 4-million enrollment in ALS from 2016-2021 [Press 
release]. https://www.deped.gov.ph/2022/05/05/deped-reports-4-million-enrollment-in-als-from-2016-2021

Philippines Department of Education. (2023). About alternative learning system. https://depedroxi.ph/about-als/
Philippines Republic. (2001). Republic act No. 9155. Official Gazette. https://www.officialgazette.gov.ph/2001n/08/11/republic-

act-no-9155
Philippines Republic. (2020). Republic act no. 11510. Official Gazette. https://www.officialgazette.gov.ph/

downloads/2020/12dec/20201223-RA-11510-RRD.pdf
Philippines Republic. (2021). Republic act no. 11650. Republic of the Philippines. https://issuances-library.senate.gov.ph/sites/

default/files/2023-02/ra%252011650.pdf
Prahmana, R. C. I., Hartanto, D., Kusumaningtyas, D. A., Ali, R. M. and Muchlas. (2021). Community radio-based blended 

learning model: A promising learning model in remote area during pandemic era. Heliyon, 7(7), e07511. 
https://doi.org/10.1016/j.heliyon.2021.e07511

Putra, P., Liriwati, F. Y., Tahrim, T., Syafrudin, S., Suhono, S. and Aslan, A. (2020). The students learning from home experiences 
during Covid-19 school closures policy in Indonesia. Jurnal Iqra’: Kajian Ilmu Pendidikan, 5(2), 30–42. 
https://doi.org/10.25217/ji.v5i2.1019

Ramirez, D. (2022). Learning continuity amid and after emergencies. UNICEF Philippines. https://www.unicef.org/philippines/
stories/learning-continuity-amid-and-after-emergencies

Rui, T. and Upadhyay, A. (2022). EdTech that reaches marginalised learners: Relevant examples for the Indonesian context. EdTech 
Hub. (Helpdesk Response No. 37.) https://doi.org/10.53832/edtechhub.0102

SEAMEO INNOTECH. (2014). Toolkit for building disaster-resilient school communities in Southeast Asia. SEAMEO INNOTECH. 
https://www.seameo-innotech.org/wp-content/uploads/2020/05/drrm-toolkit.pdf

Singapore Institute of Technical Education. (2021). Learning accessibility (student services). https://www.ite.edu.sg/life-at-ite/
student-services/learning-accessibility

Singapore Ministry of Education. (2023). Special educational needs support at mainstream primary schools. 
https://www.moe.gov.sg/special-educational-needs/school-support/primary-schools

 

C H A P T E R     •  137

https://moodle.com/news/moodle-supports-cambodian-beep-project
https://moodle.com/news/moodle-supports-cambodian-beep-project
https://documents1.worldbank.org/curated/en/160271637074230077/pdf/Remote-Learning-During-COVID-19-Lessons-from-Today-Principles-for-Tomorrow.pdf
https://documents1.worldbank.org/curated/en/160271637074230077/pdf/Remote-Learning-During-COVID-19-Lessons-from-Today-Principles-for-Tomorrow.pdf
https://documents1.worldbank.org/curated/en/160271637074230077/pdf/Remote-Learning-During-COVID-19-Lessons-from-Today-Principles-for-Tomorrow.pdf
https://planipolis.iiep.unesco.org/sites/default/files/ressources/myanmar_covid-19_national_response_recovery_plan_for_education_sector_may2020-oct2021.pdf
https://planipolis.iiep.unesco.org/sites/default/files/ressources/myanmar_covid-19_national_response_recovery_plan_for_education_sector_may2020-oct2021.pdf
https://doi.org/10.1016/j.chbr.2023.100310
https://files.eric.ed.gov/fulltext/ED615892.pdf
https://so03.tci-thaijo.org/index.php/RSjournal/article/view/244218
https://so03.tci-thaijo.org/index.php/RSjournal/article/view/244218
https://www.unicef.org/philippines/media/2571/file/UNIPH-2021-ALS-research-brief.pdf
https://www.unicef.org/philippines/media/2571/file/UNIPH-2021-ALS-research-brief.pdf
https://www.deped.gov.ph/2020/12/02/typhoon-hit-bicol-schools-maximize-radio-based-initiatives-to-deliver-education
https://www.deped.gov.ph/2020/12/02/typhoon-hit-bicol-schools-maximize-radio-based-initiatives-to-deliver-education
https://www.coursehero.com/file/166999011/ALS-Strategic-Plan-V6-Final-Webpdf/
https://www.deped.gov.ph/wp-content/uploads/2022/08/7-Databits-Learning-Delivery-Modalities-Jul.pdf
https://www.deped.gov.ph/wp-content/uploads/2022/08/7-Databits-Learning-Delivery-Modalities-Jul.pdf
https://www.deped.gov.ph/2022/05/05/deped-reports-4-million-enrollment-in-als-from-2016-2021
https://depedroxi.ph/about-als/
https://www.officialgazette.gov.ph/2001n/08/11/republic-act-no-9155
https://www.officialgazette.gov.ph/2001n/08/11/republic-act-no-9155
https://www.officialgazette.gov.ph/downloads/2020/12dec/20201223-RA-11510-RRD.pdf
https://www.officialgazette.gov.ph/downloads/2020/12dec/20201223-RA-11510-RRD.pdf
https://issuances-library.senate.gov.ph/sites/default/files/2023-02/ra%252011650.pdf
https://issuances-library.senate.gov.ph/sites/default/files/2023-02/ra%252011650.pdf
https://doi.org/10.1016/j.heliyon.2021.e07511
https://doi.org/10.25217/ji.v5i2.1019
https://www.unicef.org/philippines/stories/learning-continuity-amid-and-after-emergencies
https://www.unicef.org/philippines/stories/learning-continuity-amid-and-after-emergencies
https://doi.org/10.53832/edtechhub.0102
https://www.seameo-innotech.org/wp-content/uploads/2020/05/drrm-toolkit.pdf
https://www.ite.edu.sg/life-at-ite/student-services/learning-accessibility
https://www.ite.edu.sg/life-at-ite/student-services/learning-accessibility
https://www.moe.gov.sg/special-educational-needs/school-support/primary-schools


Singapore Ministry of Social and Family Development. (2021). Promoting independent living of persons with disabilities through 
technology and design. Ministry of Social and Family Development. https://www.msf.gov.sg/docs/default-source/
mediaroom-document/report-by-emp3-independent-living-workgroup-(14-apr-2021).pdf

Tauson, M. and Stannard, L. (2018). EdTech for learning in emergencies and displaced settings: A rigorous review and narrative 
synthesis. Save the Children UK. https://www.savethechildren.org.uk/content/dam/global/reports/education-and-
child-protection/edtech-learning.pdf

Thailand Kingdom. (2008). The persons with disabilities education act B.E. 2551. https://law.m-society.go.th/law2016/law/
view/134

Timor-Leste Ministry of Education. (2011). National education strategic plan 2011-2030. https://www.globalpartnership.org/
sites/default/files/2011-08-Ministry-of-Education-Timor-Leste-Education-Plan_processed.pdf

Timor-Leste Ministry of Finance and UN Timor-Leste. (2021). Socio-economic impact assessment of COVID-19 in 
Timor-Leste: Round 2. 
https://timorleste.un.org/sites/default/files/remote-resources/0318222c8daacb679a0d5981d0bba788.pdf

Trinidad, J. D. C. and Osawa, A. (2023). Digital solutions help typhoon affected teachers in learning recovery: A story from Dinagat 
Islands. UNICEF Philippines. https://www.unicef.org/philippines/stories/digital-solutions-help-typhoon-affected-
teachers-learning-recovery-story-dinagat-islands

UIS. (2023). School age population by level of education: Population of compulsory school age. http://data.uis.unesco.org
UN Treaty Body Database. (2023). Ratification status for CRPD: Convention on the rights of persons with disabilities. 

https://tbinternet.ohchr.org/_layouts/15/TreatyBodyExternal/Treaty.aspx?Treaty=CRPD
UN Women. (2020). Malaysia: Information on the implementation of the agreed conclusions: “Women’s empowerment and the link to 

sustainable development”. UN Women. https://www.unwomen.org/sites/default/files/Headquarters/Attachments/
Sections/CSW/65/MS%20Inputs%20Review%20Theme/Malaysia.pdf

UNESCO. (2015, 3 July). UNESCO partners with Ericsson to launch an ICT for education project in Myanmar [Press release]. 
https://reliefweb.int/report/myanmar/unesco-partners-ericsson-launch-ict-education-project-myanmar

UNESCO. (2020). Global Education Monitoring Report 2020: Inclusion and education: All means all. UNESCO. 
https://unesdoc.unesco.org/ark:/48223/pf0000373718 

UNESCO. (2023). Basic education equivalency programme (BEEP). https://www.unesco.org/en/articles/basic-education-
equivalency-programme-beep

UNESCO Bangkok (2023). Digitalization of first language-based multilingual education in the Asia-Pacific region. In press.
UNHCR. (2021). Connected education for refugees: Addressing the digital divide. UN Refugee Agency. https://www.unhcr.org/

publications/brochures/61b743ef4/connected-education-refugees-addressing-digital-divide.html
UNICEF. (2020a). Country office annual report 2020: Cambodia. United Nations Children’s Fund. https://www.unicef.org/

media/100546/file/Cambodia-2020-COAR.pdf
UNICEF. (2020b). Education for every ability: A review and roadmap of disability-inclusive education in East Asia and Pacific region. 

UNICEF East Asia and Pacific Regional Office. https://www.unicef.org/eap/media/6421/file/Education%20for%20
every%20ability.pdf

UNICEF East Asia and Pacific Regional Office and the Centre for Justice and Crime Prevention. (2020). Our lives online: Use of 
social media by children and adolescents in East Asia: Opportunities, risks and harms. UNICEF. https://www.unicef.org/
indonesia/media/3106/file/Our-Lives-Online.pdf

UNICEF. (2021a). Reopening with resilience: Lessons from remote learning during COVID-19 in West and Central Africa. United 
Nations Children’s Fund. https://files.eric.ed.gov/fulltext/ED618937.pdf

UNICEF. (2021b). Seen, counted, included: Using data to shed light on the well-being of children with disabilities. United Nations 
Children’s Fund. https://data.unicef.org/resources/children-with-disabilities-report-2021

UNICEF. (2021c). Situational analysis on digital learning landscape in Indonesia. United Nations Children’s Fund. 
https://www.unicef.org/indonesia/media/8766/file/Digital

UNICEF Timor-Leste. (2020, 1 June). “Eskola Ba Uma” initiative helps children continue learning in Timor-Leste. 
https://www.unicef.org/timorleste/stories/eskola-ba-uma-initiative-helps-children-continue-learning-timor-leste

UNICEF and UNESCO. (2021a). Lao PDR case study: Situation analysis on the effects of and responses to COVID-19 on the education 
sector in Asia. United Nations Children’s Fund and UNESCO. https://www.unicef.org/eap/media/9336/file/Sit%20
An%20-%20Lao%20PDR%20case%20study.pdf

UNICEF and UNESCO. (2021b). Situation analysis on the effects of and responses to COVID-19 on the education sector in Southeast 
Asia: Sub-regional report. https://unesdoc.unesco.org/ark:/48223/pf0000379497

United Nations. (2006). Convention on the rights of persons with disabilities and optional protocol. United Nations. 
https://www.un.org/disabilities/documents/convention/convoptprot-e.pdf

 

R E F E R E N C E S 1382 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R T

https://www.msf.gov.sg/docs/default-source/mediaroom-document/report-by-emp3-independent-living-workgroup-(14-apr-2021).pdf
https://www.msf.gov.sg/docs/default-source/mediaroom-document/report-by-emp3-independent-living-workgroup-(14-apr-2021).pdf
https://www.savethechildren.org.uk/content/dam/global/reports/education-and-child-protection/edtech-learning.pdf
https://www.savethechildren.org.uk/content/dam/global/reports/education-and-child-protection/edtech-learning.pdf
https://law.m-society.go.th/law2016/law/view/134
https://law.m-society.go.th/law2016/law/view/134
https://www.globalpartnership.org/sites/default/files/2011-08-Ministry-of-Education-Timor-Leste-Education-Plan_processed.pdf
https://www.globalpartnership.org/sites/default/files/2011-08-Ministry-of-Education-Timor-Leste-Education-Plan_processed.pdf
https://timorleste.un.org/sites/default/files/remote-resources/0318222c8daacb679a0d5981d0bba788.pdf
https://www.unicef.org/philippines/stories/digital-solutions-help-typhoon-affected-teachers-learning-recovery-story-dinagat-islands
https://www.unicef.org/philippines/stories/digital-solutions-help-typhoon-affected-teachers-learning-recovery-story-dinagat-islands
http://data.uis.unesco.org
https://tbinternet.ohchr.org/_layouts/15/TreatyBodyExternal/Treaty.aspx?Treaty=CRPD
https://www.unwomen.org/sites/default/files/Headquarters/Attachments/Sections/CSW/65/MS%20Inputs%20Review%20Theme/Malaysia.pdf
https://www.unwomen.org/sites/default/files/Headquarters/Attachments/Sections/CSW/65/MS%20Inputs%20Review%20Theme/Malaysia.pdf
https://reliefweb.int/report/myanmar/unesco-partners-ericsson-launch-ict-education-project-myanmar
https://unesdoc.unesco.org/ark
https://www.unesco.org/en/articles/basic-education-equivalency-programme-beep
https://www.unesco.org/en/articles/basic-education-equivalency-programme-beep
https://www.unhcr.org/publications/brochures/61b743ef4/connected-education-refugees-addressing-digital-divide.html
https://www.unhcr.org/publications/brochures/61b743ef4/connected-education-refugees-addressing-digital-divide.html
https://www.unicef.org/media/100546/file/Cambodia-2020-COAR.pdf
https://www.unicef.org/media/100546/file/Cambodia-2020-COAR.pdf
https://www.unicef.org/eap/media/6421/file/Education%20for%20every%20ability.pdf
https://www.unicef.org/eap/media/6421/file/Education%20for%20every%20ability.pdf
https://www.unicef.org/indonesia/media/3106/file/Our-Lives-Online.pdf
https://www.unicef.org/indonesia/media/3106/file/Our-Lives-Online.pdf
https://files.eric.ed.gov/fulltext/ED618937.pdf
https://data.unicef.org/resources/children-with-disabilities-report-2021
https://www.unicef.org/indonesia/media/8766/file/Digital
https://www.unicef.org/timorleste/stories/eskola-ba-uma-initiative-helps-children-continue-learning-timor-leste
https://www.unicef.org/eap/media/9336/file/Sit%20An%20-%20Lao%20PDR%20case%20study.pdf
https://www.unicef.org/eap/media/9336/file/Sit%20An%20-%20Lao%20PDR%20case%20study.pdf
https://unesdoc.unesco.org/ark
https://www.un.org/disabilities/documents/convention/convoptprot-e.pdf


United Nations. (2019). Disability and development report 2018: Realizing the Sustainable Development Goals by, for and with 
persons with disabilities. https://doi.org/10.18356/6b539901-en

United Nations Asian and Pacific Training Centre for Information and Communication Technology for Development. (2014). 
Open and distance learning in Asia and the Pacific. (ICTD Case Study 3.) https://repository.unescap.org/bitstream/
handle/20.500.12870/5361/ESCAP-2014-RP-Open-distance-learning-asia-pacific.pdf?sequence=1&isAllowed=y 

USAID. (2021). Final report: USAID/Lao PDR COVID-19 assessment. United States Agency for International Development. 
https://pdf.usaid.gov/pdf_docs/PA00XS7K.pdf

World Bank. (2021). COVID-19 impacts on households in Lao PDR: Findings from COVID-19 high frequency phone surveys round 4. 
World Bank Group. https://thedocs.worldbank.org/en/doc/ae6b7ff9664dffd065a2b5a02e6b341f-0360062022/
related/COVIDPptLaosR4-Final2.pdf

World Bank. (2022). A landscape review of ICT for disability-inclusive education. World Bank. https://documents1.worldbank.org/
curated/en/099840001312211991/pdf/P17136805cfd1f074095390cb6b01c0c715.pdf

World Bank, UNESCO and UNICEF. (2021). The state of the global education crisis: A path to recovery. World Bank, UNESCO and 
UNICEF. https://www.unicef.org/media/111621/file/%20The%20State%20of%20the%20Global%20Education%20
Crisis.pdf%20.pdf

CHAPTER 3

ACU Project. (2022). ACU-OER. Association of Southeast Asian Nations www.aseanoer.net/about/acu-oer.acu
Aguado-López, E. and Becerril-Garcia, A. (2019, 8 August). AmeliCA before Plan S: The Latin American initiative to develop a 

cooperative, non-commercial, academic led, system of scholarly communication. LSE Impact Blog. https://blogs.lse.
ac.uk/impactofsocialsciences/2019/08/08/amelica-before-plan-s-the-latin-american-initiative-to-develop-a-
cooperative-non-commercial-academic-led-system-of-scholarly-communication

Arinto, P. B. and Cantada, R. (2013). OER in Philippine higher education: A preliminary study. In G. Dhanarajan and D. Porter 
(Eds.), Open educational resources: An Asian perspective. Commonwealth of Learning and OER Asia. https://oasis.col.
org/server/api/core/bitstreams/8b1c1010-dc4e-4919-8a70-21fee59efc56/content 

Arumugam, P. (2016). Open educational resources and cost savings efforts: Lessons from WOU. International Journal of 
Organisational Design and Engineering, 2(2), 49–60. https://www.researchgate.net/publication/353235209_Open_
Educational_Resources_and_Cost_Savings_Efforts_Lessons_from_WOU

Asian Development Bank. (2022a). Technology-enabled innovation in education in Southeast Asia (TIESEA). Diagnostic assessment 
report: Indonesia country report. Asian Development Bank. https://tiesea.org/wp-content/uploads/2022/05/
Diagnostic-Assessment-Report-Indonesia_TIESEA.pdf 

Asian Development Bank. (2022b). Technology-enabled innovation in education in Southeast Asia (TIESEA). Diagnostic assessment 
report: Philippines country report. Asian Development Bank. https://tiesea.org/wp-content/uploads/2022/05/
Diagnostic-Assessment-Report-Philippines_TIESEA.pdf 

Asian Development Bank. (2022c). Technology-enabled innovation in education in Southeast Asia (TIESEA). Diagnostic assessment 
report: Cambodia country report. Asian Development Bank. https://tiesea.org/wp-content/uploads/2022/05/
Diagnostic-Assessment-Report-Cambodia_TIESEA.pdf

Barrot, J. S. (2021). Scientific mapping of social media in education: A decade of exponential growth. Journal of Educational 
Computing Research, 59(4), 645–668. https://doi.org/10.1177/0735633120972010

Bosman, J., Frantsvåg, J. E., Kramer, B., Langlais, P.-C. and Proudman, V. (2021). OA Diamond Journals Study. Part 1: Findings. 
Zenodo. https://doi.org/10.5281/zenodo.4558704

Brown, M. and Hung, N. (2023). Higher education in Myanmar. In L. P. Symaco and M. Hayden (Eds.), International 
handbook on education in South East Asia (pp. 1–25). Springer International. https://link.springer.com/
chapter/10.1007/978-981-16-8136-3_33-2 

Brown, N. and Heavner, R. (2018). The state of digital publishing: Facts and figures from Ghana, Kenya, and Nigeria. Worldreader. 
https://www.academia.edu/38337572/The-State-of-Digital-Publishing_-Facts-and-Figures-from-Ghana-Kenya-
and-Nigeria.pdf

Butcher, N., Zimmerman, A., Levey, L. and Gogh, K. von. (2023). Open educational resources (Background paper for Global Education 
Monitoring Report 2023.) UNESCO IITE. https://unesdoc.unesco.org/ark:/48223/pf0000386081.locale=en 

Cambodia Ministry of Education Youth and Sports. (2022). Open educational resources (OER) Cambodia. https://oer.moeys.gov.kh/
about-us

 

C H A P T E R     •  139

https://doi.org/10.18356/6b539901-en
https://repository.unescap.org/bitstream/handle/20.500.12870/5361/ESCAP-2014-RP-Open-distance-learning-asia-pacific.pdf?sequence=1&isAllowed=y
https://repository.unescap.org/bitstream/handle/20.500.12870/5361/ESCAP-2014-RP-Open-distance-learning-asia-pacific.pdf?sequence=1&isAllowed=y
https://pdf.usaid.gov/pdf_docs/PA00XS7K.pdf
https://thedocs.worldbank.org/en/doc/ae6b7ff9664dffd065a2b5a02e6b341f-0360062022/related/COVIDPptLaosR4-Final2.pdf
https://thedocs.worldbank.org/en/doc/ae6b7ff9664dffd065a2b5a02e6b341f-0360062022/related/COVIDPptLaosR4-Final2.pdf
https://documents1.worldbank.org/curated/en/099840001312211991/pdf/P17136805cfd1f074095390cb6b01c0c715.pdf
https://documents1.worldbank.org/curated/en/099840001312211991/pdf/P17136805cfd1f074095390cb6b01c0c715.pdf
https://www.unicef.org/media/111621/file/%20The%20State%20of%20the%20Global%20Education%20Crisis.pdf%20.pdf
https://www.unicef.org/media/111621/file/%20The%20State%20of%20the%20Global%20Education%20Crisis.pdf%20.pdf
http://www.aseanoer.net/about/acu-oer.acu
https://blogs.lse.ac.uk/impactofsocialsciences/2019/08/08/amelica-before-plan-s-the-latin-american-initiative-to-develop-a-cooperative-non-commercial-academic-led-system-of-scholarly-communication
https://blogs.lse.ac.uk/impactofsocialsciences/2019/08/08/amelica-before-plan-s-the-latin-american-initiative-to-develop-a-cooperative-non-commercial-academic-led-system-of-scholarly-communication
https://blogs.lse.ac.uk/impactofsocialsciences/2019/08/08/amelica-before-plan-s-the-latin-american-initiative-to-develop-a-cooperative-non-commercial-academic-led-system-of-scholarly-communication
https://oasis.col.org/server/api/core/bitstreams/8b1c1010-dc4e-4919-8a70-21fee59efc56/content
https://oasis.col.org/server/api/core/bitstreams/8b1c1010-dc4e-4919-8a70-21fee59efc56/content
https://www.researchgate.net/publication/353235209_Open_Educational_Resources_and_Cost_Savings_Efforts_Lessons_from_WOU
https://www.researchgate.net/publication/353235209_Open_Educational_Resources_and_Cost_Savings_Efforts_Lessons_from_WOU
https://tiesea.org/wp-content/uploads/2022/05/Diagnostic-Assessment-Report-Indonesia_TIESEA.pdf
https://tiesea.org/wp-content/uploads/2022/05/Diagnostic-Assessment-Report-Indonesia_TIESEA.pdf
https://tiesea.org/wp-content/uploads/2022/05/Diagnostic-Assessment-Report-Philippines_TIESEA.pdf
https://tiesea.org/wp-content/uploads/2022/05/Diagnostic-Assessment-Report-Philippines_TIESEA.pdf
https://tiesea.org/wp-content/uploads/2022/05/Diagnostic-Assessment-Report-Cambodia_TIESEA.pdf
https://tiesea.org/wp-content/uploads/2022/05/Diagnostic-Assessment-Report-Cambodia_TIESEA.pdf
https://doi.org/10.1177/0735633120972010
https://doi.org/10.5281/zenodo.4558704
https://link.springer.com/chapter/10.1007/978-981-16-8136-3_33-2
https://link.springer.com/chapter/10.1007/978-981-16-8136-3_33-2
https://www.academia.edu/38337572/The-State-of-Digital-Publishing_-Facts-and-Figures-from-Ghana-Kenya-and-Nigeria.pdf
https://www.academia.edu/38337572/The-State-of-Digital-Publishing_-Facts-and-Figures-from-Ghana-Kenya-and-Nigeria.pdf
https://unesdoc.unesco.org/ark
https://oer.moeys.gov.kh/about-us
https://oer.moeys.gov.kh/about-us


Cavus, N., Sani, A. S., Haruna, Y. and Lawan, A. A. (2021). Efficacy of social networking sites for sustainable education in the era 
of COVID-19: A systematic review. Sustainability, 13(2), 808. https://doi.org/10.3390/su13020808

DataFirst. (2023). Research on open educational resources for development. https://www.datafirst.uct.ac.za/dataportal/index.php/
collections/ROER4D

Dhanarajan, G. and Abeywardena, I. S. (2013). Higher education and open educational resources in Asia: An overview. In G. 
Dhanarajan and D. Porter (Eds.), Open educational resources: An Asian perspective (pp. 3–18). Commonwealth of Learning 
and OER Asia. https://oasis.col.org/server/api/core/bitstreams/8b1c1010-dc4e-4919-8a70-21fee59efc56/content 

Directory of Open Access Journals. (2022). DOAJ: Public data dump. Directory of Open Access Journals. 
https://doaj.org/docs/public-data-dump

Do, M. (2013). Open educational resources in Vietnam. In G. Dhanarajan and D. Porter (Eds.), Open educational resources: An 
Asian perspective (pp. 161–173). Commonwealth of Learning and OER Asia. https://oasis.col.org/server/api/core/
bitstreams/8b1c1010-dc4e-4919-8a70-21fee59efc56/content

Farley, H. (2023). MOOCs in Asia: Promise unfulfilled or promise realized?. In D. Kapur, L. Kong, F. Lo and D. M. Malone (Eds.), 
The Oxford handbook of higher education in the Asia-Pacific region (pp. 356–376). Oxford University Press. 
http://bitly.ws/GFvu

Greenhow, C., Galvin, S. M. and Willet, K. B. S. (2019). What should be the role of social media in education?. Policy Insights from 
the Behavioral and Brain Sciences, 6(2), 178–185. https://doi.org/10.1177/2372732219865290

Gregson, J. and Fawssett, S. (2020). Scoping report. Future distance education related HE sector strategy towards national education 
strategic plan (NESP, 2021-2030). The Open University. (Transformation by Innovation in Distance Education.) https://
oro.open.ac.uk/77181/1/Scoping%20Report%202020%20v2.pdf

Hedges, T. (2023, 8 June). Social media habits in South East Asia. GWI Blog. https://blog.gwi.com/trends/social-media-south-
east-asia/

ITU. (2018). Thai open educational resources. https://www.itu.int/net4/wsis/archive/stocktaking/Project/
Details?projectId=1514681461

Jang, D.-H., Yi, P. and Shin, I.-S. (2016). Examining the effectiveness of digital textbook use on students’ learning outcomes in 
South Korea: A meta-analysis. The Asia-Pacific Education Researcher, 25(1), 57–68. https://doi.org/10.1007/s40299-
015-0232-7

Janssen, B., Schuwer, R. and Orr, D. (2023). Key policy issues in open educational resources (Background paper for Global Education 
Monitoring Report 2023.) https://unesdoc.unesco.org/ark:/48223/pf0000386083.locale=en 

Jeong, H. and Kim, A. (2015). The digital textbook in South Korea: Opportunities and challenges. In T.-B. Lin, V. Chen and C. S. 
Chai (Eds.), New media and learning in the 21st century: A socio-cultural perspective (pp. 77–91). Springer Singapore. 
https://doi.org/10.1007/978-981-287-326-2_6

Kusmawan, U. (2013). Teachers’ online forum: An online interactive forum for sustaining teacher professional development, 
by Universitas Terbuka. In G. Dhanarajan and D. Porter (Eds.), Open educational resources: An Asian perspective (pp. 
253–261). Commonwealth of Learning and OER Asia. https://oasis.col.org/server/api/core/bitstreams/8b1c1010-
dc4e-4919-8a70-21fee59efc56/content 

Laakso, M. A. W. (2011). The development of open access journal publishing from 1993 to 2009. PLOS ONE, 6(6), 1–10. 
https://doi.org/10.1371/journal.pone.0020961

Lee, H. J., Messom, C. and Yau, K.-L. A. (2013). Can an electronic textbooks be part of K-12 education?: Challenges, 
technological solutions and open issues. Turkish Online Journal of Educational Technology, 12(1), 32–44. 
https://eric.ed.gov/?id=EJ1008864

Liew, T. K. (2016). Using open educational resources for undergraduate programme development at Wawasan Open University. 
In F. Miao, S. Mishra and R. McGreal (Eds.), Open educational resources: Policy, costs and transformation (pp. 119–128). 
UNESCO and Commonwealth of Learning. https://unesdoc.unesco.org/ark:/48223/pf0000244365 

Lim, V., Wee, L., Teo, J. and Ng, S. (2017). Massive open and online courses and open education resources in Singapore. Journal 
of Southeast Asian Education. https://doi.org/10.48550/arxiv.1708.08743

Loh, C. E. and Sun, B. (2018). “I’d still prefer to read the hard copy”: Adolescents’ print and digital reading habits. Journal of 
Adolescent and Adult Literacy, 62(6), 663–672. https://doi.org/10.1002/jaal.904

Miao, F., Mishra, S., Orr, D. and Janssen, B. (2019). Guidelines on the development of open educational resources policies. UNESCO 
and Commonwealth of Learning. https://unesdoc.unesco.org/ark:/48223/pf0000371129

Millar, M. and Schrier, T. (2018). Digital or printed textbooks: Which do students prefer and why? Journal of Teaching in Travel 
and Tourism, 15(2), 166–185. https://doi.org/10.1080/15313220.2015.1026474

Mulla, S., Thirumalai, B. and Ramanathan, A. (2023). State initiatives and innovations in technology enabled content in South Asia: 
Examining aspects of access, equity, inclusion and quality (Background paper for Global Education Monitoring Report 2023.) 
https://unesdoc.unesco.org/ark:/48223/pf0000386084.locale=en 

 

R E F E R E N C E S 1402 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R T

https://doi.org/10.3390/su13020808
https://www.datafirst.uct.ac.za/dataportal/index.php/collections/ROER4D
https://www.datafirst.uct.ac.za/dataportal/index.php/collections/ROER4D
https://oasis.col.org/server/api/core/bitstreams/8b1c1010-dc4e-4919-8a70-21fee59efc56/content
https://doaj.org/docs/public-data-dump
https://oasis.col.org/server/api/core/bitstreams/8b1c1010-dc4e-4919-8a70-21fee59efc56/content
https://oasis.col.org/server/api/core/bitstreams/8b1c1010-dc4e-4919-8a70-21fee59efc56/content
http://bitly.ws/GFvu
https://doi.org/10.1177/2372732219865290
https://oro.open.ac.uk/77181/1/Scoping%20Report%202020%20v2.pdf
https://oro.open.ac.uk/77181/1/Scoping%20Report%202020%20v2.pdf
https://blog.gwi.com/trends/social-media-south-east-asia/
https://blog.gwi.com/trends/social-media-south-east-asia/
https://www.itu.int/net4/wsis/archive/stocktaking/Project/Details?projectId=1514681461
https://www.itu.int/net4/wsis/archive/stocktaking/Project/Details?projectId=1514681461
https://doi.org/10.1007/s40299-015-0232-7
https://doi.org/10.1007/s40299-015-0232-7
https://unesdoc.unesco.org/ark
https://doi.org/10.1007/978-981-287-326-2_6
https://oasis.col.org/server/api/core/bitstreams/8b1c1010-dc4e-4919-8a70-21fee59efc56/content
https://oasis.col.org/server/api/core/bitstreams/8b1c1010-dc4e-4919-8a70-21fee59efc56/content
https://doi.org/10.1371/journal.pone.0020961
https://eric.ed.gov/?id=EJ1008864
https://unesdoc.unesco.org/ark
https://doi.org/10.48550/arxiv.1708.08743
https://doi.org/10.1002/jaal.904
https://unesdoc.unesco.org/ark
https://doi.org/10.1080/15313220.2015.1026474
https://unesdoc.unesco.org/ark


NCEE. (2023). Top-performing countries: Singapore. https://ncee.org/country/singapore
Noorden, R. V. (2019, 15 May). Indonesia tops open-access publishing charts [News]. 

https://doi.org/10.1038/d41586-019-01536-5
OECD. (2020). PISA 2018 results (Volume V): Effective policies, successful schools. OECD Publishing. (PISA.) 

https://doi.org/10.1787/ca768d40-en
Omidyar Network. (2019). Scaling access and impact: Realizing the power of EdTech: Indonesia country report. Omidyar Network. 

https://assets.imaginablefutures.com/media/documents/Scaling_Access_and_Impact_Indonesia_Report_
vFinal_r.pdf

Open Education Resource Library. (2023). Open Education Resource Library. https://oer.learn.in.th/authors
Otto, D. (2019). Adoption and diffusion of open educational resources (OER) in education: A meta-analysis of 25 OECD projects. 

The International Review of Research in Open and Distributed Learning, 20(5). https://doi.org/10.19173/irrodl.v20i5.4472
Philippines Department of Education. (2020). Learning while staying at home: Teachers, parents support DepEd distance 

learning platform [Press release]. https://depedilocossur.info/?p=4105
Philippines Department of Education. (2021). Globe e-Library added to DepEd Commons features [Press release]. 

https://bulacandeped.com/wp-content/uploads/2021/05/Reproduction-No.-149-s.-2021.pdf 
PHL Connect Platform. (2020). About PHL CHED Connect?. https://phlconnect.ched.gov.ph/about
Piotrowski, M. (2010). What is an e-learning platform?. In Y. Kats (Ed.), Learning management system technologies and software 

solutions for online teaching: Tools and applications. IGI Global. https://doi.org/10.4018/978-1-61520-853-1.ch002
Piwowar, H., Priem, J., Larivière, V., Alperin, J. P., Matthias, L., Norlander, B., Farley, A., West, J. and Haustein, S. (2018). 

The state of OA: A large-scale analysis of the prevalence and impact of open access articles. PeerJ, 6, e4375. 
https://doi.org/10.7717/peerj.4375

Piwowar, H., Priem, J. and Orr, R. (2019). The future of OA: A large-scale analysis projecting open access publication and 
readership. BioRxiv, 795310. https://doi.org/10.1101/795310

Queen Mary University of London. (2023). Open access in context. https://qmplus.qmul.ac.uk/mod/book/view.
php?id=198552&chapterid=6494

RTI International. (2020). All children reading: Philippines. EdTech ecosystem report: Philippines. United States Agency for 
International Development. https://pdf.usaid.gov/pdf_docs/PA00WKGW.pdf

RTI International. (2022). All children reading: Asia. All children reading: Philippines. Formative evaluation of the DepEd Commons. 
Final report. United States Agency for International Development. https://pdf.usaid.gov/pdf_docs/PA00ZMN8.pdf 

Sciendo. (2022, 21 April). The history of open access. Sciendo Blog. https://sciendo.com/blog/the-history-of-open-access
SEAMEO SEAMOLEC. (2020). Open Educational Resources (OER) Hub. https://seamolec.org/projects/17
SEAMEO Secretariat. (2021a). SEAMEO MOOCS network policy dialogue 2021. https://www.seameo.org/Main_programme/310
SEAMEO Secretariat. (2021b). SEAMEO strategic plan 2021-2030. Southeast Asia Ministers of Education Organization. https://

apa.sdg4education2030.org/sites/apa.sdg4education2030.org/files/2021-09/SEAMEO%20Strategic%20Plan%20
2021%E2%80%932030.pdf

Shih, I. (2018). Indonesian scientists embrace preprint server. Nature, 553, 139. 
https://www.nature.com/articles/d41586-017-08838-6

Singapore Ministry of Education. (2023). Educational technology plan. https://www.moe.gov.sg/education-in-sg/educational-
technology-journey

Starasts, A., Xiong, M. and Ly, T. (2017). Investigating mobile learning in higher education in Lao PDR and Cambodia, In A. 
Murphy, H. Farley, L. Dyson and H. Jones (Eds.), Mobile learning in higher education in the Asia-Pacific region. Education in 
the Asia-Pacific region: Issues, concerns and prospects, 40. Springer, https://doi.org/10.1007/978-981-10-4944-6_8 

Statista. (2023). Social media in Southeast Asia: Statistics and facts. https://www.statista.com/topics/10537/social-media-in-
southeast-asia/#topicOverview

Trust, T., Krutka, D. G. and Carpenter, J. P. (2016). “Together we are better”: Professional learning networks for teachers. 
Computers & Education, 102, 15–34. https://doi.org/10.1016/j.compedu.2016.06.007

UNESCO. (2002). Forum on the impact of open courseware for higher education in developing countries. https://unesdoc.unesco.org/
ark:/48223/pf0000128515

UNESCO. (2019a). Classroom revolution through SMART education in the Republic of Korea: Case study by the UNESCO-Fazheng 
project on best practices in mobile learning. UNESCO. https://unesdoc.unesco.org/ark:/48223/pf0000366729

UNESCO. (2019b). Recommendation on open educational resources (OER). UNESCO. https://www.unesco.org/en/legal-affairs/
recommendation-open-educational-resources-oer

UNICEF. (2021). Situational analysis on digital learning landscape in Indonesia. United Nations Children’s Fund. 
https://www.unicef.org/indonesia/media/8766/file/Digital

 

C H A P T E R     •  141

https://ncee.org/country/singapore
https://doi.org/10.1038/d41586-019-01536-5
https://doi.org/10.1787/ca768d40-en
https://assets.imaginablefutures.com/media/documents/Scaling_Access_and_Impact_Indonesia_Report_vFinal_r.pdf
https://assets.imaginablefutures.com/media/documents/Scaling_Access_and_Impact_Indonesia_Report_vFinal_r.pdf
https://oer.learn.in.th/authors
https://doi.org/10.19173/irrodl.v20i5.4472
https://depedilocossur.info/?p=4105
https://bulacandeped.com/wp-content/uploads/2021/05/Reproduction-No.-149-s.-2021.pdf
https://phlconnect.ched.gov.ph/about
https://doi.org/10.4018/978-1-61520-853-1.ch002
https://doi.org/10.7717/peerj.4375
https://doi.org/10.1101/795310
https://qmplus.qmul.ac.uk/mod/book/view.php?id=198552&chapterid=6494
https://qmplus.qmul.ac.uk/mod/book/view.php?id=198552&chapterid=6494
https://pdf.usaid.gov/pdf_docs/PA00WKGW.pdf
https://pdf.usaid.gov/pdf_docs/PA00ZMN8.pdf
https://sciendo.com/blog/the-history-of-open-access
https://seamolec.org/projects/17
https://www.seameo.org/Main_programme/310
https://apa.sdg4education2030.org/sites/apa.sdg4education2030.org/files/2021-09/SEAMEO%20Strategic%20Plan%202021%E2%80%932030.pdf
https://apa.sdg4education2030.org/sites/apa.sdg4education2030.org/files/2021-09/SEAMEO%20Strategic%20Plan%202021%E2%80%932030.pdf
https://apa.sdg4education2030.org/sites/apa.sdg4education2030.org/files/2021-09/SEAMEO%20Strategic%20Plan%202021%E2%80%932030.pdf
https://www.nature.com/articles/d41586-017-08838-6
https://www.moe.gov.sg/education-in-sg/educational-technology-journey
https://www.moe.gov.sg/education-in-sg/educational-technology-journey
https://doi.org/10.1007/978-981-10-4944-6_8
https://www.statista.com/topics/10537/social-media-in-southeast-asia/#topicOverview
https://www.statista.com/topics/10537/social-media-in-southeast-asia/#topicOverview
https://doi.org/10.1016/j.compedu.2016.06.007
https://unesdoc.unesco.org/ark
https://unesdoc.unesco.org/ark
https://unesdoc.unesco.org/ark
https://www.unesco.org/en/legal-affairs/recommendation-open-educational-resources-oer
https://www.unesco.org/en/legal-affairs/recommendation-open-educational-resources-oer
https://www.unicef.org/indonesia/media/8766/file/Digital


UNICEF. (2022). Opening up to the frontiers of digital learning with the learning passport (Lao PDR). United Nations Children’s Fund. 
https://www.unicef.org/documents/opening-frontiers-digital-learning-learning-passport-lao-pdr

UNICEF. (2023). Learning passport transforming societies through education. United Nations Children’s Fund. 
https://www.learningpassport.org/media/1021/file/LP%20Progress%20Report%201H%202023.pdf

UNICEF and ASEAN. (2021). Digital literacy in education systems across ASEAN: Key insights and opinions of young people. UNICEF 
East Asia and Pacific Regional Office. https://www.unicef.org/eap/media/7766/file/Digital%20Literacy%20in%20
Education%20Syste

UNICEF Timor-Leste. (2020). “Eskola Ba Uma” initiative helps children continue learning in Timor-Leste. https://www.unicef.org/
timorleste/stories/eskola-ba-uma-initiative-helps-children-continue-learning-timor-leste

Vietnam Foundation. (2023). Introduction to Vietnam open educational resources. https://vnfoundation.org/en/vietnam-open-
educational-resources

World Bank. (2022). Digital transformation of Philippine higher education. World Bank. https://documents1.worldbank.org/curated/
en/099925001062333685/pdf/P17757402843a10c90b3e30308406a38304.pdf 

CHAPTER 4

Abidin, J. I. Z. and Baharin, H. (2017). EduNation Malaysia: Closing the socio-economic educational achievement gap through 
free online tutoring videos. In H. Badioze Zaman et al., Advances in Visual Informatics. IVIC 2017. Lecture Notes in 
Computer Science, 10645, 521–530. https://doi.org/10.1007/978-3-319-70010-6_48

Abidin, Z., Mathrani, A., Hunter, R. and Parsons, D. (2017). Challenges of integrating mobile technology into mathematics 
instruction in secondary schools: An Indonesian context. Computers in the Schools, 34(3), 207–222. 
https://doi.org/10.1080/07380569.2017.1344056

Ali, H. M. H. H. M., Asamoah, D. and Shahrill, M. (2022). Effectiveness of flipped classroom model through multimedia 
technology in improving students’ performance in directed numbers. Infinity Journal, 11(2), 193–210. https://doi.
org/10.22460/infinity.v11i2.p193-210

Aroonsrimarakot, S., Laiphrakpam, M., Chathiphot, P., Saengsai, P. and Prasri, S. (2023). Online learning challenges in Thailand 
and strategies to overcome the challenges from the students’ perspectives. Education and Information Technologies, 
28(7), 8153–8170. https://doi.org/10.1007/s10639-022-11530-6

Asian Development Bank. (2022). Technology-enabled innovation in education in Southeast Asia (TIESEA). Diagnostic assessment 
report: Cambodia country report. Asian Development Bank. https://tiesea.org/wp-content/uploads/2022/05/
Diagnostic-Assessment-Report-Cambodia_TIESEA.pdf

Baker, R. S. (2016). Stupid tutoring systems, Intelligent humans. International Journal of Artificial Intelligence in Education, 26(2), 
600–614. https://doi.org/10.1007/s40593-016-0105-0

Balhara, Y. S., Mahapatra, A., Sharma, P. and Bhargava, R. (2018). Problematic internet use among students in South-East Asia: 
Current state of evidence. Indian Journal of Public Health, 62(3), 197–210. https://doi.org/10.4103/ijph.ijph_288_17

Bangkok Post. (2023, 14 September). “One student, one tablet” to be revived. Bangkok Post. https://www.bangkokpost.com/
thailand/general/2647061/one-student-one-tablet-to-be-revived

Bergdahl, N., Nouri, J. and Fors, U. (2020). Disengagement, engagement and digital skills in technology-enhanced learning. 
Education and Information Technologies, 25(2), 957–983. https://doi.org/10.1007/s10639-019-09998-w

Bhardwaj, R., Yarrow, N. and Cali, M. (2020). EdTech in Indonesia: Ready for take-off?. World Bank. https://documents1.worldbank.
org/curated/en/535881589465343528/pdf/EdTech-in-Indonesia-Ready-for-Take-off.pdf 

Boticki, I., Baksa, J., Seow, P. and Looi, C.-K. (2015). Usage of a mobile social learning platform with virtual badges in a primary 
school. Computers & Education, 86, 120–136. https://doi.org/10.1016/j.compedu.2015.02.015

Bredow, C. A., Roehling, P. V., Knorp, A. J. and Sweet, A. M. (2021). To flip or not to flip? A meta-analysis of the efficacy of flipped 
learning in higher education. Review of Educational Research, 91(6), 878–918. 
https://doi.org/10.3102/00346543211019122

Chee, Y. S. (2016). Statecraft X: Learning governance by governing. In Games-to-teach or games-to-learn. Gaming media and social 
effects (pp. 63–89). Springer. https://doi.org/10.1007/978-981-287-518-1_4

Churchill, D., Pegrum, M. and Churchill, N. (2018). The implementation of mobile learning in Asia: Key trends in practices and 
research. In J. Voogt, G. Knezek, R. Christensen and K.-W. Lai (Eds.), Second handbook of information technology in 
primary and secondary education. Springer. https://doi.org/10.1007/978-3-319-53803-7_54-1

Courtois, J.-P. (2023, 17 June). Supporting Indonesia’s inclusive digital economy through skills [News]. https://news.microsoft.
com/id-id/2023/06/17/supporting-indonesias-inclusive-digital-economy-through-skills

 

R E F E R E N C E S 1422 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R T

https://www.unicef.org/documents/opening-frontiers-digital-learning-learning-passport-lao-pdr
https://www.learningpassport.org/media/1021/file/LP%20Progress%20Report%201H%202023.pdf
https://www.unicef.org/eap/media/7766/file/Digital%20Literacy%20in%20Education%20Syste
https://www.unicef.org/eap/media/7766/file/Digital%20Literacy%20in%20Education%20Syste
https://www.unicef.org/timorleste/stories/eskola-ba-uma-initiative-helps-children-continue-learning-timor-leste
https://www.unicef.org/timorleste/stories/eskola-ba-uma-initiative-helps-children-continue-learning-timor-leste
https://vnfoundation.org/en/vietnam-open-educational-resources
https://vnfoundation.org/en/vietnam-open-educational-resources
https://documents1.worldbank.org/curated/en/099925001062333685/pdf/P17757402843a10c90b3e30308406a38304.pdf
https://documents1.worldbank.org/curated/en/099925001062333685/pdf/P17757402843a10c90b3e30308406a38304.pdf
https://doi.org/10.1007/978-3-319-70010-6_48
https://doi.org/10.1080/07380569.2017.1344056
https://doi.org/10.22460/infinity.v11i2.p193-210
https://doi.org/10.22460/infinity.v11i2.p193-210
https://doi.org/10.1007/s10639-022-11530-6
https://tiesea.org/wp-content/uploads/2022/05/Diagnostic-Assessment-Report-Cambodia_TIESEA.pdf
https://tiesea.org/wp-content/uploads/2022/05/Diagnostic-Assessment-Report-Cambodia_TIESEA.pdf
https://doi.org/10.1007/s40593-016-0105-0
https://doi.org/10.4103/ijph.ijph_288_17
https://www.bangkokpost.com/thailand/general/2647061/one-student-one-tablet-to-be-revived
https://www.bangkokpost.com/thailand/general/2647061/one-student-one-tablet-to-be-revived
https://doi.org/10.1007/s10639-019-09998-w
https://documents1.worldbank.org/curated/en/535881589465343528/pdf/EdTech-in-Indonesia-Ready-for-Take-off.pdf
https://documents1.worldbank.org/curated/en/535881589465343528/pdf/EdTech-in-Indonesia-Ready-for-Take-off.pdf
https://doi.org/10.1016/j.compedu.2015.02.015
https://doi.org/10.3102/00346543211019122
https://doi.org/10.1007/978-981-287-518-1_4
https://doi.org/10.1007/978-3-319-53803-7_54-1
https://news.microsoft.com/id-id/2023/06/17/supporting-indonesias-inclusive-digital-economy-through-skills
https://news.microsoft.com/id-id/2023/06/17/supporting-indonesias-inclusive-digital-economy-through-skills


Dagohoy, D. (2023). YouTube utilization in the Philippine classrooms: A review. Jozac Academic Voice, 3(1). 
https://www.researchgate.net/publication/371988080_YouTube_utilization_in_the_Philippine_classrooms_ 
A_review 

Education Development Center. (2018). USAID/Philippines Basa Pilipinas program final project report. Education Development 
Center. https://www.edc.org/usaidphilippines-basa-pilipinas-program-final-project-report

Emron, S. and Dhindhsa, H. S. (2010). Integration of interactive whiteboard technology to improve secondary science teaching 
and learning. International Journal for Research in Education, 28. http://search.shamaa.org/PDF/Articles/TSIjre/
IjreNo28Y2010/ijre_2010-n28_001-024_eng.pdf

Escueta, M., Nickow, A. J., Oreopoulos, P. and Quan, V. (2020). Upgrading education with technology: Insights from experimental 
research. Journal of Economic Literature, 58(4), 897–996. https://doi.org/10.1257/jel.20191507

Fan, L. C., Salleh, S. and Laxman, K. (2018). Embedding video technology in enhancing the understanding of the biology concept 
of breathing: A Brunei perspective. E-Learning and Digital Media, 15(5), 217–234. 
https://doi.org/10.1177/2042753018797260

Farley, H. and Song, H. (2015). Mobile learning in Southeast Asia: Opportunities and challenges. In Y. Zhang (Ed.), Handbook of 
mobile teaching and learning (pp. 403–421). Springer. https://doi.org/10.1007/978-3-642-41981-2_2-1

Ganimian, A. J., Vegas, E. and Hess, F. M. (2020). Realizing the promise: How can education technology improve learning for all?. 
Brookings Institution. https://www.brookings.edu/wp-content/uploads/2020/08/edtech_playbook_full_v2.pdf 

Gaydos, M. (2021). Co-designing educational games for classrooms. International Journal of Designs for Learning, 12(1), 54–63. 
https://doi.org/10.14434/ijdl.v12i1.31266

Ho, J. and Thukral, H. (2009). Tuned in to student success: Assessing the impact of interactive radio instruction for the hardest-to-reach. 
Education Development Center, Inc. https://www.edc.org/sites/default/files/uploads/Tuned-Student-Success.pdf

Hoang, H. P., Le, A. V. and Reimers, F. (2020). Viet Nam: Distance learning through TV broadcasting  Organisation for Economic 
Co-operation and Development. (Education Continuity Stories Series.) https://oecdedutoday.com/wp-content/
uploads/2020/09/Vietnam-Distance-Learning-Through-TV-Broadcasting.pdf 

HolonIQ. (2022). 2022 Southeast Asia EdTech 50: HolonIQ’s annual list of the 50 most promising EdTech startups from Southeast Asia. 
https://www.holoniq.com/notes/2022-southeast-asia-edtech-50

Indonesia News Center. (2022, 22 March). Microsoft strengthens Indonesia technology ecosystem in Dev//Verse to 
empower national digital transformation acceleration [News]. https://news.microsoft.com/id-id/2022/03/22/
microsoft-strengthens-indonesia-technology-ecosystem-in-dev-verse-2022-to-empower-national-digital-
transformation-acceleration

Insorio, A. O., Villanueva, Z. T. and General III, D. E. (2023). Video lessons as mathematics supplementary learning materials 
for struggling students in online distance learning. Contemporary Mathematics and Science Education, 4(1), ep23008. 
https://doi.org/10.30935/conmaths/12818

Ito, H., Kasai, K., Nishiuchi, H. and Nakamuro, M. (2021). Does computer-aided instruction improve children’s cognitive and non-
cognitive skills?. Asian Development Review, 38(1), 98–118. https://doi.org/10.1162/adev_a_00159

Jdaitawi, M. (2019). The effect of flipped classroom strategy on students learning outcomes. International Journal of Instruction, 
12(3), 665–680. https://files.eric.ed.gov/fulltext/EJ1220207.pdf

Kraiubon, S. (2021). The model of internal supervision of the distance education via satellite (DLTV) to enhance Thai language 
achievements of Hui si Siad school students under Loei primary education service area office, Thailand. Journal 
Universitas Muhammadiyah Gresik Engineering, Social Science, and Health International Conference (UMGESHIC), 1(2), 654–
658. https://doi.org/10.30587/umgeshic.v1i2.3439

Kushairi, N. and Ahmi, A. (2021). Flipped classroom in the second decade of the millenia: A bibliometrics analysis with Lotka’s 
law. Education and Information Technologies, 26(4), 4401–4431. https://doi.org/10.1007/s10639-021-10457-8

Lee, Y.-J. and Ho, J. (2021). Basic education in Singapore. In L. P. Symaco and M. Hayden (Eds.), International Handbook on Education 
in South East Asia (pp. 1–25). Springer. https://doi.org/10.1007/978-981-16-8136-3_6-1

Mailizar, M., Almanthari, A., Maulina, S. and Bruce, S. (2020). Secondary school mathematics teachers’ views on e-learning 
implementation barriers during the COVID-19 pandemic: The case of Indonesia. Eurasia Journal of Mathematics, Science 
and Technology Education, 16(7), em1860. https://doi.org/10.29333/ejmste/8240

Major, L., Francis, G. A. and Tsapali, M. (2021). The effectiveness of technology supported personalised learning in lowư and 
middleưincome countries: A metaưanalysis. British Journal of Educational Technology, 52(5), 1935–1964. 
https://bera-journals.onlinelibrary.wiley.com/doi/full/10.1111/bjet.13116 

Malaysia Ministry of Education. (2013). Malaysia education blueprint 2013-2025 (Preschool to post-secondary education). 
Kementerian Pendidikan Malaysia. https://www.moe.gov.my/en/muat-turun/penerbitan-dan-jurnal/pppm-2013-
2025-pendidikan-prasekolah-hingga-lepas-menengah/1207-malaysia-education-blueprint-2013-2025/file

 

C H A P T E R     •  143

https://www.researchgate.net/publication/371988080_YouTube_utilization_in_the_Philippine_classrooms_
https://www.edc.org/usaidphilippines-basa-pilipinas-program-final-project-report
http://search.shamaa.org/PDF/Articles/TSIjre/IjreNo28Y2010/ijre_2010-n28_001-024_eng.pdf
http://search.shamaa.org/PDF/Articles/TSIjre/IjreNo28Y2010/ijre_2010-n28_001-024_eng.pdf
https://doi.org/10.1257/jel.20191507
https://doi.org/10.1177/2042753018797260
https://doi.org/10.1007/978-3-642-41981-2_2-1
https://www.brookings.edu/wp-content/uploads/2020/08/edtech_playbook_full_v2.pdf
https://doi.org/10.14434/ijdl.v12i1.31266
https://www.edc.org/sites/default/files/uploads/Tuned-Student-Success.pdf
https://oecdedutoday.com/wp-content/uploads/2020/09/Vietnam-Distance-Learning-Through-TV-Broadcasting.pdf
https://oecdedutoday.com/wp-content/uploads/2020/09/Vietnam-Distance-Learning-Through-TV-Broadcasting.pdf
https://www.holoniq.com/notes/2022-southeast-asia-edtech-50
https://news.microsoft.com/id-id/2022/03/22/microsoft-strengthens-indonesia-technology-ecosystem-in-dev-verse-2022-to-empower-national-digital-transformation-acceleration
https://news.microsoft.com/id-id/2022/03/22/microsoft-strengthens-indonesia-technology-ecosystem-in-dev-verse-2022-to-empower-national-digital-transformation-acceleration
https://news.microsoft.com/id-id/2022/03/22/microsoft-strengthens-indonesia-technology-ecosystem-in-dev-verse-2022-to-empower-national-digital-transformation-acceleration
https://doi.org/10.30935/conmaths/12818
https://doi.org/10.1162/adev_a_00159
https://files.eric.ed.gov/fulltext/EJ1220207.pdf
https://doi.org/10.30587/umgeshic.v1i2.3439
https://doi.org/10.1007/s10639-021-10457-8
https://doi.org/10.1007/978-981-16-8136-3_6-1
https://doi.org/10.29333/ejmste/8240
https://bera-journals.onlinelibrary.wiley.com/doi/full/10.1111/bjet.13116
https://www.moe.gov.my/en/muat-turun/penerbitan-dan-jurnal/pppm-2013-2025-pendidikan-prasekolah-hingga-lepas-menengah/1207-malaysia-education-blueprint-2013-2025/file
https://www.moe.gov.my/en/muat-turun/penerbitan-dan-jurnal/pppm-2013-2025-pendidikan-prasekolah-hingga-lepas-menengah/1207-malaysia-education-blueprint-2013-2025/file


Maxis. (2019). Our community. Maxis. https://maxis.listedcompany.com/misc/ar_segment/2019/[BR-Community]-Maxis-
AR2019.pdf

Mayer, R. E. (2019). Computer games in education. Annual Review of Psychology, 70(1), 531–549. https://doi.org/10.1146/
annurev-psych-010418-102744

Mayer, S. E., Kalil, A., Oreopoulos, P. and Gallegos, S. (2019). Using behavioral insights to increase parental engagement. 
Journal of Human Resources, 54(4), 900–925. https://doi.org/10.3368/jhr.54.4.0617.8835r

Microsoft. (2015, 15 December). Microsoft partners Laos government to develop holistic plan for education to leverage 
technology [News]. https://news.microsoft.com/apac/2015/12/15/microsoft-partners-laos-government-to-develop-
holistic-plan-for-education-to-leverage-technology/

Nguyen, L. Q. and Le, H. V. (2022). Quizlet as a learning tool for enhancing L2 learners’ lexical retention: Should it be used in class 
or at home?. Human Behavior and Emerging Technologies, 2022, 1–10. https://doi.org/10.1155/2022/8683671

Nicolai, S., Rui, T. (Yang), Zubairi, A., Seluget, C. and Kamninga, T. (2023). EdTech and parental engagement (Background paper for 
Global Education Monitoring Report 2023.) https://unesdoc.unesco.org/ark:/48223/pf0000386106.locale=en 

Oakley, G., Pegrum, M., Kheang, T. and Seng, K. (2022). Mobile learning for early reading in Cambodia. Education and Information 
Technologies, 27, 1467–1487. https://doi.org/10.1007/s10639-021-10615-y

Octava Foundation, MIT and Solve. (2022). Edtech in Southeast Asia: Opportunities for EdTech development and investment in five 
Southeast Asian markets: Indonesia, Malaysia, the Philippines, Thailand and Vietnam. https://octavafoundation.org/edtech-
in-south-east-asia-white-paper/#whitepaper-form

OECD. (2023). OECD skills strategy Southeast Asia: Skills for a post-COVID recovery and growth. OECD Publishing. (OECD Skills 
Studies.) https://doi.org/10.1787/923bfd03-en 

Othman, A. (2019, 16 January). MoE, Microsoft Brunei partner up to further educational excellence. https://borneo363.rssing.
com/chan-61976226/article8115.html

Panjaburee, P., Komalawardhana, N. and Ingkavara, T. (2022). Acceptance of personalized e-learning systems: A case study 
of concept-effect relationship approach on science, technology, and mathematics courses. Journal of Computers in 
Education, 9(4), 681–705. https://doi.org/10.1007/s40692-021-00216-6

Pavitra, S. and Tan, K. H. (2023). Gamification functionality and features of Kahoot! in learning – ESL teachers and students’ 
perceptions. Open Journal of Social Sciences, 11(2), 404–421. https://doi.org/10.4236/jss.2023.112027

Philippines Congress. (2011). One laptop per child. https://legacy.senate.gov.ph/photo_release/2011/1010_04.asp
Pillay, H. and Pant, B. (2022). Foundational (K-12) education system: Navigating 21st century challenges. Asian Development Bank 

and Queensland University of Technology. https://www.adb.org/publications/foundational-k12-education-system 
Praheto, B. E., Andayani, Rohmadi, M. and Wardani, N. E. (2020). The effectiveness of interactive multimedia in learning 

Indonesian language skills in higher education. Rupkatha Journal on Interdisciplinary Studies in Humanities, 12(1). 
https://rupkatha.com/V12/n1/v12n134.pdf

Qualcomm. (2021). Myanmar: Connect to learn. Qualcomm. https://www.qualcomm.com/content/dam/qcomm-martech/dm-
assets/documents/casestudy_myanmar_2021update.pdf

Roble, D. B. (2018). Text2teach educational media: Implementer’s feedback and learner’s academic performance. International 
Journal of Physics and Mathematics, 1(1), 8–20. https://doi.org/10.31295/ijpm.v1n1.39

Rodrigo, M. T. (2018). A critical examination of the pre-conditions of learning analytics adoption in developing countries in 
Southeast Asia. In C. P. Lim and V. L. Tinio (Eds.), Learning analytics for the global south (pp. 44–57). Foundation for 
Information Technology Education and Development. https://dl4d.org/wp-content/uploads/2018/03/Learning-
Analytics-Full-Paper-2.pdf 

Schiff, D. (2022). Education for AI, not AI for education: The role of education and ethics in national AI policy strategies. 
International Journal of Artificial Intelligence in Education, 32(3), 527–563. https://doi.org/10.1007/s40593-021-00270-2

Schindler, L. A., Burkholder, G. J., Morad, O. A. and Marsh, C. (2017). Computer-based technology and student engagement: 
A critical review of the literature. International Journal of Educational Technology in Higher Education, 14(25). 
https://educationaltechnologyjournal.springeropen.com/articles/10.1186/s41239-017-0063-0 

SEAMEO INNOTECH. (2014). Summative evaluation of the ELSA Text2Teach project. SEAMEO INNOTECH. https://www.seameo-
innotech.org/portfolio_page/summative-evaluation-of-the-elsa-text2teach-project/#

SEAMEO INNOTECH. (2023b). Text2Teach. https://www.seameo-innotech.org/portfolio_page/text2teach/
SEA-PLM. (2019). Datasets and questionnaires – SEA-PLM. https://www.seaplm.org/index.php/seaplm-2019/datasets-and-

questionnaires-2019
Seow, P., Hsiang, W. L. and Longkai, W. (2020). Local evidence synthesis on information and communications technology (ICT) in 

education. National Institute of Education (Singapore). Office of Education Research. https://repository.nie.edu.sg/
handle/10497/22496

 

R E F E R E N C E S 1442 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R T

https://maxis.listedcompany.com/misc/ar_segment/2019/
https://doi.org/10.1146/annurev-psych-010418-102744
https://doi.org/10.1146/annurev-psych-010418-102744
https://doi.org/10.3368/jhr.54.4.0617.8835r
https://news.microsoft.com/apac/2015/12/15/microsoft-partners-laos-government-to-develop-holistic-plan-for-education-to-leverage-technology/
https://news.microsoft.com/apac/2015/12/15/microsoft-partners-laos-government-to-develop-holistic-plan-for-education-to-leverage-technology/
https://doi.org/10.1155/2022/8683671
https://unesdoc.unesco.org/ark
https://doi.org/10.1007/s10639-021-10615-y
https://octavafoundation.org/edtech-in-south-east-asia-white-paper/#whitepaper-form
https://octavafoundation.org/edtech-in-south-east-asia-white-paper/#whitepaper-form
https://doi.org/10.1787/923bfd03-en
https://borneo363.rssing.com/chan-61976226/article8115.html
https://borneo363.rssing.com/chan-61976226/article8115.html
https://doi.org/10.1007/s40692-021-00216-6
https://doi.org/10.4236/jss.2023.112027
https://legacy.senate.gov.ph/photo_release/2011/1010_04.asp
https://www.adb.org/publications/foundational-k12-education-system
https://rupkatha.com/V12/n1/v12n134.pdf
https://www.qualcomm.com/content/dam/qcomm-martech/dm-assets/documents/casestudy_myanmar_2021update.pdf
https://www.qualcomm.com/content/dam/qcomm-martech/dm-assets/documents/casestudy_myanmar_2021update.pdf
https://doi.org/10.31295/ijpm.v1n1.39
https://dl4d.org/wp-content/uploads/2018/03/Learning-Analytics-Full-Paper-2.pdf
https://dl4d.org/wp-content/uploads/2018/03/Learning-Analytics-Full-Paper-2.pdf
https://doi.org/10.1007/s40593-021-00270-2
https://educationaltechnologyjournal.springeropen.com/articles/10.1186/s41239-017-0063-0
https://www.seameo-innotech.org/portfolio_page/summative-evaluation-of-the-elsa-text2teach-project/#
https://www.seameo-innotech.org/portfolio_page/summative-evaluation-of-the-elsa-text2teach-project/#
https://www.seameo-innotech.org/portfolio_page/text2teach/
https://www.seaplm.org/index.php/seaplm-2019/datasets-and-questionnaires-2019
https://www.seaplm.org/index.php/seaplm-2019/datasets-and-questionnaires-2019
https://repository.nie.edu.sg/handle/10497/22496
https://repository.nie.edu.sg/handle/10497/22496


Singapore Ministry of Education. (2020, 4 November). Provision of devices to primary and secondary students for home-based 
earning [News]. https://www.moe.gov.sg/news/parliamentary-replies/20201104-provision-of-devices-to-primary-
and-secondary-students-for-home-based-learning

Singapore Ministry of Education. (14 December 2022). Education technology plan. https://www.moe.gov.sg/education-in-sg/
educational-technology-journey

Singapore Ministry of Education. (2023a). Parent kit. https://www.moe.gov.sg/
parentkit?pt=Learning%C2%A0%C2%A0%C2%A0%C2%A0%C2%A0%20%C2%A0%20%C2%A0%C2%A0%20%C2%A0%20
%C2%A0

Singapore Ministry of Education. (2023b). Strengthening digital literacy. Committee of supply 2020. https://www.moe.gov.sg/
microsites/cos2020/refreshing-our-curriculum/strengthen-digital-literacy.html

Singapore Smart Nation and Digital Government Office. (2019). National Artificial Intelligence Strategy: Advancing Our Smart Nation 
Journey. 33. https://www.smartnation.gov.sg/files/publications/national-ai-strategy.pdf

So, H.-J. and Seo, M. (2018). A systematic literature review of game-based learning and gamification research in Asia: The 
synthesized findings and research gap. In K. J. Kennedy and J. Chi-Kin Lee (Eds.), Routledge international handbook of 
schools and schooling in Asia (pp. 396–418). Routledge. https://doi.org/10.4324/9781315694382-37

Srijamdee, K. and Pholphirul, P. (2020). Does ICT familiarity always help promote educational outcomes? Empirical evidence 
from PISA-Thailand. Education and Information Technologies, 25(4), 2933–2970. https://doi.org/10.1007/s10639-
019-10089-z

Tan, M. C. C., Chye, S. Y. L. and Teng, K. S. M. (2022). “In the shoes of another”: Immersive technology for social and emotional 
learning. Education and Information Technologies, 27(6), 8165–8188. https://doi.org/10.1007/s10639-022-10938-4

Tran, V.-T. and Tran, N. H. (2023). A review of smart education and lessons learned for an effective application in Binh 
Duong province, Vietnam. Pegem Journal of Education and Instruction, 13(1), 234–240. https://doi.org/10.47750/
pegegog.13.01.25

Tubplee, E. (2019). One tablet per child policy in Thailand. Academic Journal Bangkokthonburi University, 8(1), 220–231. 
https://center.bkkthon.ac.th/journal/upload/doc/spit/22/files/220-231.pdf

UNESCO. (2022). K-12 AI curricula: A mapping of government-endorsed AI curricula. https://unesdoc.unesco.org/ark:/48223/
pf0000380602

UNICEF and UNESCO. (2021). Situation analysis on the effects of and responses to COVID-19 on the education sector in Southeast 
Asia: Sub-regional report. https://unesdoc.unesco.org/ark:/48223/pf0000379497/PDF/379497eng.pdf.multi

Viriyapong, R. (2013). Facing the challenges of the one-tablet-per-child policy in Thai primary school education. International 
Journal of Advanced Computer Science and Applications, 4(9), 176–184. https://thesai.org/Downloads/Volume4No9/
Paper_28-Facing_the_challenges_of_the_One-Tablet-Per-Child.pdf

Wang, C. and Shen, J. (2023). Technology-enhanced collaborative learning in STEM. International Encyclopedia of Education 
(Fourth Edition), 207–214. https://doi.org/10.1016/b978-0-12-818630-5.13005-2

World Education. (2023). Total Reading Approach for Children Plus (TRAC+). https://cambodia.worlded.org/projects/total-reading-
approach-for-children

Zainal, A. Z. and Zainuddin, S. Z. (2020). Technology adoption in Malaysian schools: An analysis of national ICT in education 
policy initiatives. Digital Education Review, 37, 172–194. https://doi.org/10.1344/der.2020.37.172-194

CHAPTER 5

ACU Secretariat. (2021). 2021 Trend report: Higher education and e-learning of ASEAN Vol. 1. Association of Southeast Asian 
Nations Cyber University Secretariat. http://www.aseanoer.net/notice/doNoticeSelect.acu?noticeSeqno=9 

Ahmat, N. H. C., Bashir, M. A. A., Razali, A. R. and Kasolang, S. (2021). Micro-credentials in higher education institutions: 
Challenges and opportunities. Asian Journal of University Education, 17(3), 281–290. https://doi.org/10.24191/ajue.
v17i3.14505

Al-Rahmi, A. M., Al-Rahmi, W. M., Alturki, U., Aldraiweesh, A., Almutairy, S. and Al-Adwan, A. S. (2022). Acceptance of mobile 
technologies and M-learning by university students: An empirical investigation in higher education. Education and 
Information Technologies, 27(6), 7805–7826. https://doi.org/10.1007/s10639-022-10934-8

Alsobhi, H. A., Alakhtar, R. A., Ubaid, A., Hussain, O. K. and Hussain, F. K. (2023). Blockchain-based micro-credentialing 
system in higher education institutions: Systematic literature review. Knowledge-Based Systems, 265. https://www.
sciencedirect.com/science/article/abs/pii/S095070512201334X

 

C H A P T E R     •  145

https://www.moe.gov.sg/news/parliamentary-replies/20201104-provision-of-devices-to-primary-and-secondary-students-for-home-based-learning
https://www.moe.gov.sg/news/parliamentary-replies/20201104-provision-of-devices-to-primary-and-secondary-students-for-home-based-learning
https://www.moe.gov.sg/education-in-sg/educational-technology-journey
https://www.moe.gov.sg/education-in-sg/educational-technology-journey
https://www.moe.gov.sg/parentkit?pt=Learning%C2%A0%C2%A0%C2%A0%C2%A0%C2%A0%20%C2%A0%20%C2%A0%C2%A0%20%C2%A0%20%C2%A0
https://www.moe.gov.sg/parentkit?pt=Learning%C2%A0%C2%A0%C2%A0%C2%A0%C2%A0%20%C2%A0%20%C2%A0%C2%A0%20%C2%A0%20%C2%A0
https://www.moe.gov.sg/parentkit?pt=Learning%C2%A0%C2%A0%C2%A0%C2%A0%C2%A0%20%C2%A0%20%C2%A0%C2%A0%20%C2%A0%20%C2%A0
https://www.moe.gov.sg/microsites/cos2020/refreshing-our-curriculum/strengthen-digital-literacy.html
https://www.moe.gov.sg/microsites/cos2020/refreshing-our-curriculum/strengthen-digital-literacy.html
https://www.smartnation.gov.sg/files/publications/national-ai-strategy.pdf
https://doi.org/10.4324/9781315694382-37
https://doi.org/10.1007/s10639-019-10089-z
https://doi.org/10.1007/s10639-019-10089-z
https://doi.org/10.1007/s10639-022-10938-4
https://doi.org/10.47750/pegegog.13.01.25
https://doi.org/10.47750/pegegog.13.01.25
https://center.bkkthon.ac.th/journal/upload/doc/spit/22/files/220-231.pdf
https://unesdoc.unesco.org/ark
https://unesdoc.unesco.org/ark
https://thesai.org/Downloads/Volume4No9/Paper_28-Facing_the_challenges_of_the_One-Tablet-Per-Child.pdf
https://thesai.org/Downloads/Volume4No9/Paper_28-Facing_the_challenges_of_the_One-Tablet-Per-Child.pdf
https://doi.org/10.1016/b978-0-12-818630-5.13005-2
https://cambodia.worlded.org/projects/total-reading-approach-for-children
https://cambodia.worlded.org/projects/total-reading-approach-for-children
https://doi.org/10.1344/der.2020.37.172-194
http://www.aseanoer.net/notice/doNoticeSelect.acu?noticeSeqno=9
https://doi.org/10.24191/ajue.v17i3.14505
https://doi.org/10.24191/ajue.v17i3.14505
https://doi.org/10.1007/s10639-022-10934-8
https://www.sciencedirect.com/science/article/abs/pii/S095070512201334X
https://www.sciencedirect.com/science/article/abs/pii/S095070512201334X


Angel-Urdinola, D. F., Castillo-Castro, C. and Hoyos, A. (2021). Meta-analysis assessing the effects of virtual reality training on 
student learning and skills development. Policy Research Working Papers. World Bank.  https://doi.org/10.1596/1813-
9450-9587

ASEAN. (2021a). ASEAN Quality Assurance Framework (AQAF): Guidelines for reviews of external quality assurance agencies in ASEAN. 
Association of Southeast Asian Nations Quality Assurance Network. https://www.share-asean.eu/news/asean-
quality-assurance-framework-aqaf-guidelines-2020

ASEAN. (2021b). Human resources development readiness in ASEAN. Association of Southeast Asian Nations. https://asean.org/
wp-content/uploads/2021/04/TVET_HRD_readiness_ASEAN_regional_report_29-Apr-2021.pdf

Asian Association of Open Universities. (2020a). Full members. https://www.aaou.org/full-members-1
Asian Association of Open Universities. (2020b). What is AAOU?. https://www.aaou.org/what-is-aaou
Asian Association of Open Universities. (2022). Open and distance education in Asia: Good practices from AAOU members. 

Universitas Terbuka.https://pustaka.ut.ac.id/lib/open-and-distance-educaton-in-asia-good-practices-from- 
aaou-members 

Asian Development Bank. (2021). Reaping the benefits of industry 4.0 through skills development in high-growth industries in 
Southeast Asia: Insights from Cambodia, Indonesia, the Philippines, and Viet Nam. https://www.adb.org/publications/
benefits-industry-skills-development-southeast-asia 

Bandalaria, M. dela P. (2018). Open and distance e-learning in Asia: Country initiatives and institutional cooperation for the 
transformation of higher education in the region. Journal of Learning for Development, 5(2), 116–132. 
https://doi.org/10.56059/jl4d.v5i2.301

Belawati, T. (2019). Massive open online courses: The state of practice in Indonesia. In K. Zhang, C. Bonk, T. Reeves and T. 
Reynolds (Eds.), MOOCs and open education in the Global South: Challenges, successes, and opportunities. Routledge. 
https://www.routledge.com/MOOCs-and-Open-Education-in-the-Global-South-Challenges-Successes-and/Zhang-
Bonk-Reeves-Reynolds/p/book/9780367025779

Bredow, C. A., Roehling, P. V., Knorp, A. J. and Sweet, A. M. (2021). To flip or not to flip? A meta-analysis of the efficacy of 
flipped learning in higher education. Review of Educational Research, 91(6), 878–918. https://journals.sagepub.com/
doi/10.3102/00346543211019122

Brunei Darussalam Ministry of Education. (2022). Digital transformation plan 2023-2027. https://planipolis.iiep.unesco.org/sites/
default/files/ressources/brunei_darussalam_moe_digital_transformation_plan_2023-2027.pdf

Cambodia Ministry of Post and Telecommunications. (2020). Cambodian ICT masterplan 2020. https://trc.gov.kh/wp-content/
uploads/policy/Cambodian%20ICT%20Masterplan%202020.pdf 

Caporale, V. (2021, 10 April). Blockchains in Southeast Asia. The Borgen Project. https://borgenproject.org/blockchain-in-
southeast-asia

Carrns, A. (2020, 28 February). That digital textbook? Your college has billed you for it. The New York Times. 
https://www.nytimes.com/2020/02/28/your-money/college-digital-textbooks.html

Chernikova, O., Heitzmann, N., Stadler, M., Holzberger, D., Seidel, T. and Fischer, F. (2020). Simulation-based learning 
in higher education: A meta-analysis. Review of Educational Research, 90(4), 499–541. https://doi.
org/10.3102/0034654320933544

Chuah, P. and Lim, P. (2018). Applying quality tools to improve student retention supporting process: A case study from WOU. 
Asian Association of Open Universities Journal, 13(1), 60–72. https://doi.org/10.1108/aaouj-01-2018-0003

Counselor Corporation. (2023). Indonesia: Universitas Terbuka tuition fees 2023–2024/Scholarships. https://counselorcorporation.
com/universitas-terbuka

Coursera. (2021). Impact report 2021: Serving the world through learning. Coursera. https://about.coursera.org/press/wp-content/
uploads/2021/11/2021-Coursera-Impact-Report.pdf

Crocco, O. S. and Pitiyanuwat, S. (2023). Higher education in Thailand. In L. P. Symaco and M. Hayden (Eds.), International 
handbook on education in South East Asia (pp. 1–24). Springer International.

Daily Hodl. (2020, November 19). Vietnam’s Ministry of Education and Training adopts blockchain tech to track diplomas. Daily 
Hodl. https://dailyhodl.com/2020/11/19/vietnams-ministry-of-education-and-training-adopts-blockchain-tech-to-
track-diplomas

Darojat, O. and Li, W. (2023). Quality assurance at mega universities. In O. Zawacki-Richter and I. Jung (Eds.), 
Handbook of open, distance and digital education (pp. 725–742). Springer. https://link.springer.com/
referenceworkentry/10.1007/978-981-19-0351-9_40-1 

Darojat, O., Nilson, M. and Kaufman, D. (2015). Quality assurance in Asian open and distance learning: Policies and 
implementation. Journal of Learning for Development, 2(1). https://jl4d.org/index.php/ejl4d/article/view/105 

del Valle, G. (2019). The high cost of college textbooks, explained. Vox. https://www.vox.com/the-goods/2019/3/6/18252322/
college-textbooks-cost-expensive-pearson-cengage-mcgraw-hill

 

R E F E R E N C E S 1462 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R T

https://doi.org/10.1596/1813-9450-9587
https://doi.org/10.1596/1813-9450-9587
https://www.share-asean.eu/news/asean-quality-assurance-framework-aqaf-guidelines-2020
https://www.share-asean.eu/news/asean-quality-assurance-framework-aqaf-guidelines-2020
https://asean.org/wp-content/uploads/2021/04/TVET_HRD_readiness_ASEAN_regional_report_29-Apr-2021.pdf
https://asean.org/wp-content/uploads/2021/04/TVET_HRD_readiness_ASEAN_regional_report_29-Apr-2021.pdf
https://www.aaou.org/full-members-1
https://www.aaou.org/what-is-aaou
Terbuka.https://pustaka.ut.ac.id/lib/open-and-distance-educaton-in-asia-good-practices-from-
https://www.adb.org/publications/benefits-industry-skills-development-southeast-asia
https://www.adb.org/publications/benefits-industry-skills-development-southeast-asia
https://doi.org/10.56059/jl4d.v5i2.301
https://www.routledge.com/MOOCs-and-Open-Education-in-the-Global-South-Challenges-Successes-and/Zhang-Bonk-Reeves-Reynolds/p/book/9780367025779
https://www.routledge.com/MOOCs-and-Open-Education-in-the-Global-South-Challenges-Successes-and/Zhang-Bonk-Reeves-Reynolds/p/book/9780367025779
https://journals.sagepub.com/doi/10.3102/00346543211019122
https://journals.sagepub.com/doi/10.3102/00346543211019122
https://planipolis.iiep.unesco.org/sites/default/files/ressources/brunei_darussalam_moe_digital_transformation_plan_2023-2027.pdf
https://planipolis.iiep.unesco.org/sites/default/files/ressources/brunei_darussalam_moe_digital_transformation_plan_2023-2027.pdf
https://trc.gov.kh/wp-content/uploads/policy/Cambodian%20ICT%20Masterplan%202020.pdf
https://trc.gov.kh/wp-content/uploads/policy/Cambodian%20ICT%20Masterplan%202020.pdf
https://borgenproject.org/blockchain-in-southeast-asia
https://borgenproject.org/blockchain-in-southeast-asia
https://www.nytimes.com/2020/02/28/your-money/college-digital-textbooks.html
https://doi.org/10.3102/0034654320933544
https://doi.org/10.3102/0034654320933544
https://doi.org/10.1108/aaouj-01-2018-0003
https://counselorcorporation.com/universitas-terbuka
https://counselorcorporation.com/universitas-terbuka
https://about.coursera.org/press/wp-content/uploads/2021/11/2021-Coursera-Impact-Report.pdf
https://about.coursera.org/press/wp-content/uploads/2021/11/2021-Coursera-Impact-Report.pdf
https://dailyhodl.com/2020/11/19/vietnams-ministry-of-education-and-training-adopts-blockchain-tech-to-track-diplomas
https://dailyhodl.com/2020/11/19/vietnams-ministry-of-education-and-training-adopts-blockchain-tech-to-track-diplomas
https://link.springer.com/referenceworkentry/10.1007/978-981-19-0351-9_40-1
https://link.springer.com/referenceworkentry/10.1007/978-981-19-0351-9_40-1
https://jl4d.org/index.php/ejl4d/article/view/105
https://www.vox.com/the-goods/2019/3/6/18252322/college-textbooks-cost-expensive-pearson-cengage-mcgraw-hill
https://www.vox.com/the-goods/2019/3/6/18252322/college-textbooks-cost-expensive-pearson-cengage-mcgraw-hill


Farley, H. (2023). MOOCs in Asia: Promise unfulfilled or promise realized?. In D. Kapur, L. Kong, F. Lo and D. M. Malone (Eds.), 
The Oxford handbook of higher education in the Asia-Pacific region (pp. 356–376). Oxford University Press. 
http://bitly.ws/GFvu

Garcia, M., Perez, L. and Hayashi, R. (2021). Accreditation of online courses in higher education: Early adopters in the European 
Union, India, Indonesia, and Malaysia (Brief 196). Asian Development Bank. https://www.adb.org/publications/online-
courses-higher-education-eu-india-indonesia-malaysia 

Gregson, J. and Fawssett, S. (2020). TIDE: Scoping report. Version 2. Future distance education related HE sector strategy. 
Transformation by innovation in distance education (TIDE). The Open University. https://oro.open.ac.uk/77181/1/
Scoping%20Report%202020%20v2.pdf

Habibah, A., Pujiarti, D. A., Widyanti, A. and Soetisna, H. R. (2021). The potential and challenges of virtual reality in Indonesia 
[Conference paper]. Proceedings of the Second Asia Pacific International Conference on Industrial Engineering and 
Operations Management. https://ieomsociety.org/proceedings/2021indonesia/534.pdfHenderson, M., Selwyn, N. and 
Aston, R. (2017). What works and why? Student perceptions of “useful” digital technology in university teaching and 
learning. Studies in Higher Education, 42(8), 1567–1579. https://doi.org/10.1080/03075079.2015.1007946

Heng, K. and Doeur, B. (2022). Digital transformation in higher education: Key to enhancing Cambodia’s higher education sector. 
Cambodian Education Forum. https://cefcambodia.com/cjer 

Hinze, A., Vanderschantz, N., Timpany, C., Cunningham, S. J., Saravani, S.-J. and Wilkinson, C. (2023). A study of mobile app use 
for teaching and research in higher education. Technology, Knowledge and Learning, 28(3), 1271–1299. https://doi.
org/10.1007/s10758-022-09599-6

Hong, K.-S. and Songan, P. (2011). ICT in the changing landscape of higher education in Southeast Asia. Australasian Journal of 
Educational Technology, 27(8). https://doi.org/10.14742/ajet.893

Howson, C. K. and Lall, M. (2020). Higher education reform in Myanmar: Neoliberalism versus an inclusive developmental 
agenda. Globalisation, Societies and Education, 18(2), 109–124. https://doi.org/10.1080/14767724.2019.1689488

ILO. (2019). Skills shortages and labour migration in the field of information and communication technology in India, Indonesia 
and Thailand. International Labour Organization. (“The Future of Work in ICT” Project.) https://www.ilo.org/sector/
Resources/publications/WCMS_710031/lang--en/index.htm

ILO. (2021). Changing demand for skills in digital economies and societies. Literature review and case studies from low- and middle-
income countries. International Labour Organization. https://www.ilo.org/wcmsp5/groups/public/---ed_emp/---
ifp_skills/documents/publication/wcms_831372.pdf 

International Affairs Unit Sukhothai Thammathirat Open University. (2010). Sukhothai Thammathirat Open University, Thailand. 
In T. Belawati and J. Baggaley (Eds.), Policy and practice in Asian distance education (pp. 209–217). Sage Publications. 
https://idl-bnc-idrc.dspacedirect.org/bitstream/handle/10625/45487/IDL-45487.pdf?sequence=1&isAllowed=y

Islam, A. Y. M. A., Mok, M. M. C., Gu, X., Spector, J. and Hai-Leng, C. (2019). ICT in higher education: An exploration of practices in 
Malaysian universities. IEEE Access, 7, 16892–16908. https://doi.org/10.1109/access.2019.2895879

Jensen, T. (2019). Higher education in the digital era: The current state of transformation around the world. International 
Association of Universities. https://www.iau-aiu.net/Higher-Education-in-the-Digital-Era-The-Current-State-of-
Transformation-Around 

Joaquin, J. J. B., Biana, H. T. and Dacela, M. A. (2020). The Philippine higher education sector in the time of COVID-19. Frontiers in 
Education, 5, 576371. https://doi.org/10.3389/feduc.2020.576371

Jung, I. (2023). Quality assurance in online, open, and distance education. In O. Zawacki-Richter and I. Jung (Eds.), 
Handbook of open, distance and digital education (pp. 709–724). Springer. https://link.springer.com/
referenceworkentry/10.1007/978-981-19-0351-9_39-1 

Kasinathan, S. (2023, June 4). Ministry introduces hybrid, flexible learning system: Mandatory university attendance only in 
first, final years. Malay Mail. https://www.malaymail.com/news/malaysia/2023/06/04/ministry-introduces-hybrid-
flexible-learning-system-mandatory-university-attendance-only-in-first-final-years/72449

Kato, S., Galán-Muros, V. and Weko, T. (2020). The emergence of alternative credentials. Organisation for Economic Co-operation 
and Development. https://one.oecd.org/document/EDU/WKP(2020)4/En/pdf

Komljenovic, J. (2022). The future of value in digitalised higher education: Why data privacy should not be our biggest concern. 
Higher Education, 83(1), 119–135. https://doi.org/10.1007/s10734-020-00639-7

Komljenovic, J., Sellar, S., Birch, K. and Hansen, M. (2023). Assetization of digital disruption in higher education. Comparative and 
International Education Society (CIES).

Kumar, J. A., Richard, R. J., Osman, S. and Lowrence, K. (2022). Micro-credentials in leveraging emergency remote teaching: The 
relationship between novice users’ insights and identity in Malaysia. International Journal of Educational Technology in 
Higher Education, 18(19), 1–23. https://doi.org/10.1186/s41239-022-00323-z

 

C H A P T E R     •  147

http://bitly.ws/GFvu
https://www.adb.org/publications/online-courses-higher-education-eu-india-indonesia-malaysia
https://www.adb.org/publications/online-courses-higher-education-eu-india-indonesia-malaysia
https://oro.open.ac.uk/77181/1/Scoping%20Report%202020%20v2.pdf
https://oro.open.ac.uk/77181/1/Scoping%20Report%202020%20v2.pdf
https://ieomsociety.org/proceedings/2021indonesia/534.pdfHenderson
https://doi.org/10.1080/03075079.2015.1007946
https://cefcambodia.com/cjer
https://doi.org/10.1007/s10758-022-09599-6
https://doi.org/10.1007/s10758-022-09599-6
https://doi.org/10.14742/ajet.893
https://doi.org/10.1080/14767724.2019.1689488
https://www.ilo.org/sector/Resources/publications/WCMS_710031/lang--en/index.htm
https://www.ilo.org/sector/Resources/publications/WCMS_710031/lang--en/index.htm
https://www.ilo.org/wcmsp5/groups/public/---ed_emp/---ifp_skills/documents/publication/wcms_831372.pdf
https://www.ilo.org/wcmsp5/groups/public/---ed_emp/---ifp_skills/documents/publication/wcms_831372.pdf
https://idl-bnc-idrc.dspacedirect.org/bitstream/handle/10625/45487/IDL-45487.pdf?sequence=1&isAllowed=y
https://doi.org/10.1109/access.2019.2895879
https://www.iau-aiu.net/Higher-Education-in-the-Digital-Era-The-Current-State-of-Transformation-Around
https://www.iau-aiu.net/Higher-Education-in-the-Digital-Era-The-Current-State-of-Transformation-Around
https://doi.org/10.3389/feduc.2020.576371
https://link.springer.com/referenceworkentry/10.1007/978-981-19-0351-9_39-1
https://link.springer.com/referenceworkentry/10.1007/978-981-19-0351-9_39-1
https://www.malaymail.com/news/malaysia/2023/06/04/ministry-introduces-hybrid-flexible-learning-system-mandatory-university-attendance-only-in-first-final-years/72449
https://www.malaymail.com/news/malaysia/2023/06/04/ministry-introduces-hybrid-flexible-learning-system-mandatory-university-attendance-only-in-first-final-years/72449
https://one.oecd.org/document/EDU/WKP(2020)4/En/pdf
https://doi.org/10.1007/s10734-020-00639-7
https://doi.org/10.1186/s41239-022-00323-z


Kushairi, N. and Ahmi, A. (2021). Flipped classroom in the second decade of the millennia: A bibliometrics analysis with Lotka’s 
law. Education and Information Technologies, 26, 4401–4431. https://link.springer.com/article/10.1007/s10639-021-
10457-8

Kustandi, C., Fadhillah, D. N., Situmorang, R., Prawiladilaga, D. S. and Hartati, S. (2020). VR use in online learning for higher 
education in Indonesia. International Journal of Interactive Mobile Technologies (IJIM), 14(1), 31–47. https://doi.
org/10.3991/ijim.v14i01.11337

Lall, M. (2021). Myanmar’s education reforms: A pathway to social justice?. UCL Press. https://discovery.ucl.ac.uk/id/
eprint/10112420/1/Myanmar%27s-Education-Reforms.pdf

Lê, S. M. (2021, 12 May). How information technology is improving nursing education in Vietnam. World Bank Blogs. 
https://blogs.worldbank.org/eastasiapacific/how-information-technology-improving-nursing-education-vietnam

Lim, M. A., Anabo, I. F., Phan, A. N. Q., Elepano, M. A. and Kuntamarat, G. (2020). The state of higher education in Southeast Asia. 
Association of Southeast Asian Nations. https://asean.org/wp-content/uploads/2023/08/The-State-of-Higher-
Education-in-Southeast-Asia_11.2022.pdf 

Magee, C. (2015, 2 June). Udemy raises another $65 million to help anyone learn anything. TechCrunch. https://techcrunch.
com/2015/06/02/udemy-raises-another-65-million-to-help-anyone-learn-anything

Malaysia Ministry of Education. (2013). Malaysia education blueprint 2013–2025. https://www.pmo.gov.my/wp-content/
uploads/2019/07/Malaysia-Education-Blueprint-2013-2025.pdf

Malaysia Ministry of Education. (2020). Way forward for private higher education institutions: Education as an industry 2020–2025. 
Ministry of Education. https://jpt.mohe.gov.my/portal/index.php/ms/penerbitan/74-way-forward-for-private-
higher-education-institution-education-as-an-industry-2020-2025

Martin, F. and Bolliger, D. U. (2018). Engagement matters: Student perceptions on the importance of engagement strategies in 
the online learning environment. Online Learning, 22(1). https://doi.org/10.24059/olj.v22i1.1092

Mizal, B., Basith, R. I. and Tathahira. (2021). Critical thinking through distance learning: An analysis of Indonesian Open 
University. International Journal of Education, Language and Religion, 3(1), 17–26. http://jurnal.utu.ac.id/IJELR/article/
view/3667 

Mubarok, A. F., Cahyono, B. Y. and Astuti, U. P. (2019). Effect of flipped classroom model on Indonesian EFL students’ writing 
achievement across cognitive styles. Dinamika Ilmu, 19(1), 115–131. https://doi.org/10.21093/di.v19i1.1479

Müller, A. M., Goh, C., Lim, L. Z. and Gao, X. (2021). COVID-19 emergency eLearning and beyond: Experiences and perspectives 
of university educators. Education Sciences, 11(1), 19. https://doi.org/10.3390/educsci11010019

Mustapha, Y., Hilmi, M. F., Mansor, S. and Saad, S. M. (2022). Prospect and challenges of blended learning in Malaysia: A 
systematic literature review. Asian Journal of Research in Education and Social Sciences, 4(3), 51–61. https://doi.
org/10.55057/ajress.2022.4.3.5

Nacke, L. E. and Deterding, S. (2017). The maturing of gamification research. Computers in Human Behavior, 71, 450–454. 
https://doi.org/10.1016/j.chb.2016.11.062

Nagarajan, L. and Tozsa, R. (2021). Inclusive and diverse higher education in Asia and Europe. Asia-Europe Foundation. 
https://discovery.ucl.ac.uk/id/eprint/10143942/7/Holmes_2021_09_ARC8_Outlook_Report_2030_Inclusive_
Diverse_Chapter.pdf 

Nghia, T. L. H. and Tran, L. T. (2021). Students’ experiences of teaching and learning reforms in Vietnamese higher education. 
Routledge and the Head Foundation. http://bitly.ws/GFwd

Nguyen, B. M., Dao, T.-C. and Do, B.-L. (2020). Towards a blockchain-based certificate authentication system in Vietnam. PeerJ 
Computer Science, 6, e266. https://doi.org/10.7717/peerj-cs.266

Nguyen, T., Nguyen, A. T., Tran-Phuong, C. and Nguyen-Thi-Phuong, A. (2022). Digital transformation in higher education from 
online learning perspective: A comparative study of Singapore and Vietnam. Policy Futures in Education, 21(4). https://
journals.sagepub.com/doi/10.1177/14782103221124181

Nhu, P. T. T., Tan, C. K. and Lee, K. W. (2018). Exploring teaching English using ICT in Vietnam: The lens of activity theory. 
International Journal of Modern Trends in Social Sciences, 3(1), 15–29. https://www.scribd.com/document/521370732/
IJMTSS-2018-03-09-02 

Noorashid, N., Ha, P. L., Alas, Y. and Yabit, V. M. (2020, 10 October). Beyond the pandemic, integrating online learning. University 
World News. https://www.universityworldnews.com/post.php?story=20201009150047136 

Nur, D. R. (2023). Virtual reality adoption in Indonesia higher education from lecturer’s voice. English Teaching Journal: A Journal of 
English Literature, Language and Education, 8(1), 31–35. https://doi.org/10.25273/etj.v8i1.6672

OECD. (2021). Adapting to changing skill needs in Southeast Asia. Organisation for Economic Co operation and Development. 
(Issues paper for the 2021 OECD Southeast Asia Regional Forum.) https://www.oecd.org/southeast-asia/events/
regional-forum/OECD_SEA_RegionalForum_2021_Discussion_Note.pdf

 

R E F E R E N C E S 1482 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R T

https://link.springer.com/article/10.1007/s10639-021-10457-8
https://link.springer.com/article/10.1007/s10639-021-10457-8
https://doi.org/10.3991/ijim.v14i01.11337
https://doi.org/10.3991/ijim.v14i01.11337
https://discovery.ucl.ac.uk/id/eprint/10112420/1/Myanmar%27s-Education-Reforms.pdf
https://discovery.ucl.ac.uk/id/eprint/10112420/1/Myanmar%27s-Education-Reforms.pdf
https://blogs.worldbank.org/eastasiapacific/how-information-technology-improving-nursing-education-vietnam
https://asean.org/wp-content/uploads/2023/08/The-State-of-Higher-Education-in-Southeast-Asia_11.2022.pdf
https://asean.org/wp-content/uploads/2023/08/The-State-of-Higher-Education-in-Southeast-Asia_11.2022.pdf
https://techcrunch.com/2015/06/02/udemy-raises-another-65-million-to-help-anyone-learn-anything
https://techcrunch.com/2015/06/02/udemy-raises-another-65-million-to-help-anyone-learn-anything
https://www.pmo.gov.my/wp-content/uploads/2019/07/Malaysia-Education-Blueprint-2013-2025.pdf
https://www.pmo.gov.my/wp-content/uploads/2019/07/Malaysia-Education-Blueprint-2013-2025.pdf
https://jpt.mohe.gov.my/portal/index.php/ms/penerbitan/74-way-forward-for-private-higher-education-institution-education-as-an-industry-2020-2025
https://jpt.mohe.gov.my/portal/index.php/ms/penerbitan/74-way-forward-for-private-higher-education-institution-education-as-an-industry-2020-2025
https://doi.org/10.24059/olj.v22i1.1092
http://jurnal.utu.ac.id/IJELR/article/view/3667
http://jurnal.utu.ac.id/IJELR/article/view/3667
https://doi.org/10.21093/di.v19i1.1479
https://doi.org/10.3390/educsci11010019
https://doi.org/10.55057/ajress.2022.4.3.5
https://doi.org/10.55057/ajress.2022.4.3.5
https://doi.org/10.1016/j.chb.2016.11.062
https://discovery.ucl.ac.uk/id/eprint/10143942/7/Holmes_2021_09_ARC8_Outlook_Report_2030_Inclusive_Diverse_Chapter.pdf
https://discovery.ucl.ac.uk/id/eprint/10143942/7/Holmes_2021_09_ARC8_Outlook_Report_2030_Inclusive_Diverse_Chapter.pdf
http://bitly.ws/GFwd
https://doi.org/10.7717/peerj-cs.266
https://journals.sagepub.com/doi/10.1177/14782103221124181
https://journals.sagepub.com/doi/10.1177/14782103221124181
https://www.scribd.com/document/521370732/IJMTSS-2018-03-09-02
https://www.scribd.com/document/521370732/IJMTSS-2018-03-09-02
https://www.universityworldnews.com/post.php?story=20201009150047136
https://doi.org/10.25273/etj.v8i1.6672
https://www.oecd.org/southeast-asia/events/regional-forum/OECD_SEA_RegionalForum_2021_Discussion_Note.pdf
https://www.oecd.org/southeast-asia/events/regional-forum/OECD_SEA_RegionalForum_2021_Discussion_Note.pdf


OECD. (2023). OECD skills strategy Southeast Asia: Skills for a post–COVID recovery and growth. OECD Publishing. (OECD Skills 
Studies.) https://doi.org/10.1787/923bfd03-en

Oliver, B. (2019). Making micro-credentials work for learners, employers and providers. Deaking University. 
https://dteach.deakin.edu.au/wp-content/uploads/sites/103/2019/08/Making-micro-credentials-work-Oliver-
Deakin-2019-full-report.pdf 

Oliver, B. (2022). Towards a common definition of micro-credentials. UNESCO. https://unesdoc.unesco.org/ark:/48223/
pf0000381668 

Padmo, D., Belawati, T., Idrus, O. and Ardiasih, L. S. (2017). The state of practice of mobile learning in Universitas Terbuka 
Indonesia. In A. Murphy, H. Farley, L. E. Dyson and H. Jones (Eds.), Mobile learning in higher education in the Asia-Pacific 
region (pp. 173–190). Springer. (Education in the Asia-Pacific region: Issues, concerns and prospects.) 
https://link.springer.com/chapter/10.1007/978-981-10-4944-6_9

Pattanaphanchai, J. (2019). An investigation of students’ learning achievement and perception using flipped classroom in 
an introductory programming course: A case study of Thailand higher education. Journal of University Teaching and 
Learning Practice, 16(5), 36–53. https://doi.org/10.53761/1.16.5.4

Philippines Commission on Higher Education. (2020). Guidelines on the implementation of flexible learning. Republic of the 
Philippines. https://chedro3.ched.gov.ph/wp-content/uploads/2020/10/CMO-No.-4-s.-2020-Guidelines-on-the-
Implementation-of-Flexible-Learning.pdf 

Phyrom, E. and Song, S. (2022). Technology integration of Cambodian higher education at different levels: Emerging changes since 
COVID-19 and notable challenges. UNESCO. (Paper for Global Education Monitoring Report Fellowship Programme 
2022.) https://www.unesco.org/gem-report/sites/default/files/medias/fichiers/2023/09/SopheakandPhyrom.pdf 

Rahman, S. F. A., Yunus, M. M. and Hashim, H. (2019). An overview of flipped learning studies in Malaysia. Arab World English 
Journal, 10(4), 194–203. https://doi.org/10.24093/awej/vol10no4.15

Santiago Jr., C. S., Ulanday, Ma. L. P., Centeno, Z. R., Bayla, Ma. C. D. and Callanta, J. S. (2021). Flexible learning adaptabilities in 
the new normal: E-learning resources, digital meeting platforms, online learning systems and learning engagement. 
Asian Journal of Distance Education, 2(16), 38–56. https://zenodo.org/record/5762474

Shah, D. (2020). By the numbers: MOOCs during the pandemic. The Report. 
https://www.classcentral.com/report/mooc-stats-pandemic

Shahar, F. M. (2016, 18 January). Malaysia to become first country to develop credit recognition policy for online courses. 
New Straits Times. https://www.nst.com.my/news/2016/01/122766/malaysia-become-first-country-develop-
credit-recognition-policy-online-courses

Sirat, M. and Wan, C. D. (2023). Higher education in Malaysia. In L. P. Symaco and M. Hayden (Eds.), International handbook on 
education in South East Asia (pp. 1–23). Springer International. https://doi.org/10.1007/978-981-16-8136-3_14-1

Skills Future Singapore. (2021). Find your bearings: Skilling ahead for a future-ready workforce. Skills Future Singapore. https://
www.skillsfuture.gov.sg/docs/default-source/about-skillsfuture/annual-reports/ssg_annual-report-fy21-22.pdf

Stein, D. S. (2020). Keeping the promise of distance education: Ethical challenges for higher education administrators. 
In V. Wang (Ed.), Handbook of research on ethical challenges in higher education leadership and administration 
(pp. 281–295). IGI Global: International Academic Publisher. https://www.igi-global.com/gateway/
chapter/252801#pnlRecommendationForm

Strelan, P., Osborn, A. and Palmer, E. (2020). The flipped classroom: A meta-analysis of effects on student performance across 
disciplines and education levels. Educational Research Review, 30. https://www.sciencedirect.com/science/article/abs/
pii/S1747938X19301599?via%3Dihub

SUDT. (2023). Freshmore Asian Cross-curricular Trips (FACT). https://www.sutd.edu.sg/Student-Development/Global/SUTD-FACT
Susantini, E., Faizah, U., Yonata, B., Suryanti, I. K. and Suryanti. (2018). Using instructional video to improve awareness of 

scientific approach in science classroom contents. Asia-Pacific Forum on Science Learning and Teaching, 19(1). 
https://www.eduhk.hk/apfslt/download/v19_issue1_files/susantini.pdf

Thaipisutikul, T. and Tuarob, S. (2017). MOOCs as an intelligent online learning platform in Thailand: Past, present, future 
challenges and opportunities [Conference paper]. Paper for 10th International Conference on Ubi-Media Computing and 
Workshops. https://ieeexplore.ieee.org/document/8074143

Tran, T. D., Vu, P. M., Pham, H. T. M., Au, L. N., Do, H. P., Doan, H. T. T., Huynh, N., Huynh, Q. T. V., Le, B. K., Ngo, D. Q., Nguyen, H. T. 
M., Nguyen, K. D., Nguyen, N. A., Nguyen, P. H., Nguyen, T. A., Tran, T. C., Chau, H. N., Vuong, L. N. and Vu, N. V. (2022). 
Transforming medical education to strengthen the health professional training in Viet Nam: A case study. The Lancet 
Regional Health – Western Pacific, 27, 100543. https://doi.org/10.1016/j.lanwpc.2022.100543

UIS. (2023). Distribution of tertiary graduates by field of study. http://data.uis.unesco.org/index.aspx?queryid=3830#

 

C H A P T E R     •  149

https://doi.org/10.1787/923bfd03-en
https://dteach.deakin.edu.au/wp-content/uploads/sites/103/2019/08/Making-micro-credentials-work-Oliver-Deakin-2019-full-report.pdf
https://dteach.deakin.edu.au/wp-content/uploads/sites/103/2019/08/Making-micro-credentials-work-Oliver-Deakin-2019-full-report.pdf
https://unesdoc.unesco.org/ark
https://link.springer.com/chapter/10.1007/978-981-10-4944-6_9
https://doi.org/10.53761/1.16.5.4
https://chedro3.ched.gov.ph/wp-content/uploads/2020/10/CMO-No.-4-s.-2020-Guidelines-on-the-Implementation-of-Flexible-Learning.pdf
https://chedro3.ched.gov.ph/wp-content/uploads/2020/10/CMO-No.-4-s.-2020-Guidelines-on-the-Implementation-of-Flexible-Learning.pdf
https://www.unesco.org/gem-report/sites/default/files/medias/fichiers/2023/09/SopheakandPhyrom.pdf
https://doi.org/10.24093/awej/vol10no4.15
https://zenodo.org/record/5762474
https://www.classcentral.com/report/mooc-stats-pandemic
https://www.nst.com.my/news/2016/01/122766/malaysia-become-first-country-develop-credit-recognition-policy-online-courses
https://www.nst.com.my/news/2016/01/122766/malaysia-become-first-country-develop-credit-recognition-policy-online-courses
https://doi.org/10.1007/978-981-16-8136-3_14-1
https://www.skillsfuture.gov.sg/docs/default-source/about-skillsfuture/annual-reports/ssg_annual-report-fy21-22.pdf
https://www.skillsfuture.gov.sg/docs/default-source/about-skillsfuture/annual-reports/ssg_annual-report-fy21-22.pdf
https://www.igi-global.com/gateway/chapter/252801#pnlRecommendationForm
https://www.igi-global.com/gateway/chapter/252801#pnlRecommendationForm
https://www.sciencedirect.com/science/article/abs/pii/S1747938X19301599?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1747938X19301599?via%3Dihub
https://www.sutd.edu.sg/Student-Development/Global/SUTD-FACT
https://www.eduhk.hk/apfslt/download/v19_issue1_files/susantini.pdf
https://ieeexplore.ieee.org/document/8074143
https://doi.org/10.1016/j.lanwpc.2022.100543
http://data.uis.unesco.org/index.aspx?queryid=3830#


UNESCO IBE. (2021). Conceptualising and implementing hybrid learning models: Challenges and opportunities from New Zealand, 
Malaysia, Saudi Arabia and India. UNESCO International Bureau of Education. https://unesdoc.unesco.org/ark:/48223/
pf0000377807 

UNESCO-IESALC. (2020). Towards universal access to higher education: International trends. UNESCO International Institute for 
Higher Education in Latin America and the Caribbean. https://unesdoc.unesco.org/ark:/48223/pf0000375686 

UNESCO-IESALC. (2023). Higher education contribution to national technological development. UNESCO International Institute for 
Higher Education in Latin America and the Caribbean. (Background paper for Global Education Monitoring Report 
2023.) https://unesdoc.unesco.org/ark:/48223/pf0000386109 

UNESCO-UNEVOC. (2020). Promoting quality in TVET using technology. UNESCO International Centre for Technical and Vocational 
Education and Training. https://unevoc.unesco.org/pub/promoting_quality_in_tvet_using_technology.pdf

UNESCO-UNEVOC. (2021a). MilleaLab: The all-in-one VR platform for education: Innovation and learning practice bridging innovation 
and learning in TVET (BILT) project. UNESCO International Centre for Technical and Vocational Education and Training. 
https://unevoc.unesco.org/pub/xr_use_cases_in_tvet_shintavr_millealab.pdf

UNESCO-UNEVOC. (2021b). The digital TVET learning platform: Promising practice 2021. UNESCO International Centre for 
Technical and Vocational Education and Training. https://unevoc.unesco.org/pub/promising_practice_uthm.pdf

Universitas Terbuka. (2023a). Universitas Terbuka. https://www.ut.ac.id/en
Universitas Terbuka. (2023b). UT in numbers. https://www.ut.ac.id/ut-dalam-angka
UPS Budget Office. (2021). 2021 UP statistics. University of the Philippines. https://upsbo.up.edu.ph/assets/files/pdf/UP-

Statistics-2021-final-20221219.pdf
Valdez, Ma. T. C. C. and Maderal, L. D. (2017). Perception of students on online homework in integral calculus and its relation on 

their motivation and performance [Conference paper]. Proceedings of the International Scholars Conference, 5(1), 170. 
https://jurnal.unai.edu/index.php/isc/issue/view/101

Welch, A. and Aziz, E. A. (2023). Higher education in Indonesia. In L. P. Symaco and M. Hayden (Eds.), International handbook on 
education in South East Asia (pp. 1–30). Springer International. https://doi.org/10.1007/978-981-16-8136-3_41-1

West, R. E. and Cheng, Z. (2022). Digital credential evolution: How open micro-credentials/badges support learning in micro-, 
meso-, and macro-levels. In O. Zawacki-Richter and I. Jung (Eds.), Handbook of open, distance and digital education (pp. 
1197–1216). Springer. https://link.springer.com/referenceworkentry/10.1007/978-981-19-0351-9_71-1 

Williamson, B. (2021). Meta-edtech. Learning, Media and Technology, 46(1), 1–5. 
https://doi.org/10.1080/17439884.2021.1876089

World Bank. (2021). Unleashing the power of educational technology in technical and vocational education and training (TVET) 
systems. https://www.worldbank.org/en/events/2021/11/24/unleashing-the-power-of-educational-technology-
for-technical-and-vocational-education-and-training-tvet-systems 

World Bank. (2022). Digital transformation of Philippine higher education. World Bank. https://documents1.worldbank.org/curated/
en/099925001062333685/pdf/P17757402843a10c90b3e30308406a38304.pdf 

Yueh, L. K. and Hassell, D. (2022). The use of flipped classrooms in a higher education setting: Students’ perspectives. CALL-EJ, 
23(4), 120–138. https://researchportal.bath.ac.uk/en/publications/the-use-of-flipped-classrooms-in-a-higher-
education-setting-stude

Zain, F. M. and Sailin, S. N. (2020). Students’ experience with flipped learning approach in higher education. Universal Journal of 
Educational Research, 8(10), 4946–4958. https://doi.org/10.13189/ujer.2020.081067

Zhang, K., Bonk, C. J., Reeves, T. C. and Reynolds, T. H. (2020). MOOCs and open education in the Global South: Success and 
challenges. In K. Zhang, C. J. Bonk, T. C. Reeves and T. H. Reynolds (Eds.), MOOCs and open education in the Global 
South. Routledge. https://doi.org/10.4324/9780429398919

Zuhairi, A. (2019). The operational aspects of open and distance learning and its quality assurance system in Universitas 
Terbuka. Journal Pendidikan Terbuka Dan Jarak Jauh, 20(2), 52–67. https://jurnal.ut.ac.id/index.php/jptjj/article/
view/122

Zuhairi, A., Raymundo, M. R. D. R. and Mir, K. (2020). Implementing quality assurance system for open and distance learning in 
three Asian open universities: Philippines, Indonesia and Pakistan. Asian Association of Open Universities Journal, 15(3), 
297–320. https://doi.org/10.1108/aaouj-05-2020-0034

 

R E F E R E N C E S 1502 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R T

https://unesdoc.unesco.org/ark
https://unesdoc.unesco.org/ark
https://unesdoc.unesco.org/ark
https://unevoc.unesco.org/pub/promoting_quality_in_tvet_using_technology.pdf
https://unevoc.unesco.org/pub/xr_use_cases_in_tvet_shintavr_millealab.pdf
https://unevoc.unesco.org/pub/promising_practice_uthm.pdf
https://www.ut.ac.id/en
https://www.ut.ac.id/ut-dalam-angka
https://upsbo.up.edu.ph/assets/files/pdf/UP-Statistics-2021-final-20221219.pdf
https://upsbo.up.edu.ph/assets/files/pdf/UP-Statistics-2021-final-20221219.pdf
https://jurnal.unai.edu/index.php/isc/issue/view/101
https://doi.org/10.1007/978-981-16-8136-3_41-1
https://link.springer.com/referenceworkentry/10.1007/978-981-19-0351-9_71-1
https://doi.org/10.1080/17439884.2021.1876089
https://www.worldbank.org/en/events/2021/11/24/unleashing-the-power-of-educational-technology-for-technical-and-vocational-education-and-training-tvet-systems
https://www.worldbank.org/en/events/2021/11/24/unleashing-the-power-of-educational-technology-for-technical-and-vocational-education-and-training-tvet-systems
https://documents1.worldbank.org/curated/en/099925001062333685/pdf/P17757402843a10c90b3e30308406a38304.pdf
https://documents1.worldbank.org/curated/en/099925001062333685/pdf/P17757402843a10c90b3e30308406a38304.pdf
https://researchportal.bath.ac.uk/en/publications/the-use-of-flipped-classrooms-in-a-higher-education-setting-stude
https://researchportal.bath.ac.uk/en/publications/the-use-of-flipped-classrooms-in-a-higher-education-setting-stude
https://doi.org/10.13189/ujer.2020.081067
https://doi.org/10.4324/9780429398919
https://jurnal.ut.ac.id/index.php/jptjj/article/view/122
https://jurnal.ut.ac.id/index.php/jptjj/article/view/122
https://doi.org/10.1108/aaouj-05-2020-0034


CHAPTER 6

AlphaBeta. (2021). Unlocking APAC’s digital potential: Changing digital skills needs and policy approaches. 
https://accesspartnership.com/changing-digital-skill-needs-policy

ASEAN. (2022). Declaration on the digital transformation of education systems in ASEAN. Association of Southeast Asian Nations. 
https://asean.org/declaration-on-the-digital-transformation-of-education-systems-in-asean

Asian Development Bank. (2022). Digital jobs and digital skills: A shifting landscape in Asia and the Pacific. Asian Development 
Bank. https://www.adb.org/sites/default/files/publication/829711/digital-jobs-digital-skills.pdf

Azzahra, N. F. and Amanta, F. (2021). Promoting digital literacy skill for students through improved school curriculum. Center for 
Indonesian Policy Studies. (Policy Brief No. 11.) https://c95e5d29-0df6-4d6f-8801-1d6926c32107.usrfiles.com/
ugd/c95e5d_fe82e5866e294cb1af08eb44e06bc0b9.pdf

Brunei Darussalam Ministry of Education. (2013). The national education system for the 21st century. https://www.moe.gov.bn/
spn21dl/SPN21%20ENG%20(2013)%20COMPLETE.pdf

Cambodia Ministry of Education, Youth and Sport. (2021). Cambodia COVID-19 joint education needs assessment. https://www.
unicef.org/cambodia/media/4296/file/Cambodia%20COVID-19%20Joint%20Education%20Needs%20Assessment

Cambodia Ministry of Industry, Science, Technology and Innovation. (2022). Cambodia’s EduTech roadmap. 
https://www.misti.gov.kh/public/file/202206301656579124.pdf

Cambodia Ministry of Post and Telecommunications. (2020). Cambodian ICT masterplan 2020. https://trc.gov.kh/wp-content/
uploads/policy/Cambodian%20ICT%20Masterplan%202020.pdf 

Certiport. (2023). IC3 digital literacy certification. https://certiport.pearsonvue.com/Certifications/IC3/Digital-Literacy-
Certification/Overview.aspx

DiGi Telecommunications. (2015). The national survey report 2015: Growing digital resilience among Malaysian schoolchildren on 
staying safe online. DiGi Telecommunications. https://safeinternet.my/wp-content/uploads/2021/02/CyberSAFE_
Survey_Report_2015.pdf

Digital Makers Asia Pacific. (2022). Let’s code Thailand. https://lets-code.dmap-community.org
ECPAT, INTERPOL and UNICEF. (2022a). Disrupting Harm in Indonesia: Evidence on online child sexual exploitation and abuse. 

Global Partnership to End Violence Against Children. https://www.end-violence.org/sites/default/files/2022-11/
DH_Indonesia_ONLINE_final%20rev%20071022_11.pdf

ECPAT, INTERPOL and UNICEF. (2022b). Disrupting Harm in Malaysia: Evidence on online child sexual exploitation and abuse. 
Global Partnership to End Violence Against Children. https://www.end-violence.org/sites/default/files/2022-09/
DH_Malaysia_ONLINE_FINAL.pdf

ECPAT, INTERPOL and UNICEF. (2022c). Disrupting Harm in the Philippines: Evidence on online child sexual exploitation and abuse. 
Global Partnership to End Violence Against Children. https://www.end-violence.org/sites/default/files/2022-12/
DH_Philippines_ONLINE_FINAL%20251122.pdf

ECPAT, INTERPOL and UNICEF. (2022d). Disrupting Harm in Viet Nam: Evidence on online child sexual exploitation and abuse. 
Global Partnership to End Violence Against Children. https://www.end-violence.org/sites/default/files/2022-08/
DH_Viet%20Nam_ENG_ONLINE.pdf

Frau-Meigs, D. (2023). Media and information literacy (Background paper for Global Education Monitoring Report 2023.) 
https://unesdoc.unesco.org/ark:/48223/pf0000386080 

Globe Telecom. (2021). Globe, American Bar Association advance responsible internet use through Digital Thumbprint Program. 
https://www.globe.com.ph/about-us/newsroom/sustainability/american-bar-association-digital-thumbprint-
program.html#gref

Globe Telecom. (2023). Digital Thumbprint Program: Creating a safer online environment. https://www.globe.com.ph/about-us/
sustainability/learning/digital-thumbprint.html

Hedges, T. (2023, 8 June). Social media habits in South East Asia. GWI Blog. https://blog.gwi.com/trends/social-media-south-
east-asia/ 

Helsper, E. J. and Eynon, R. (2013). Distinct skill pathways to digital engagement. European Journal of Communication, 28(6), 
696–713. https://doi.org/10.1177/0267323113499113

ICDL. (2019, 5 June). ICDL officially endorsed by Thai Ministry of Education [Press release]. International Computer Driving 
Licence. https://icdl.org/icdl-officially-endorsed-by-thai-ministry-of-education/#:~:text=ICDL%20is%20officially%20
recognised%20as,Director%2C%20Hugh%20O’Connell 

Indonesia Ministry of Communication and Informatics. (2020). Strategic plan 2020-2024 for acceleration 
of national digital transformation. https://www.kominfo.go.id/index.php/content/detail/35108/
Rencana+Strategis+Kementerian+Kominfo+2020+2024/0/pengumuman

 

C H A P T E R     •  151

https://accesspartnership.com/changing-digital-skill-needs-policy
https://asean.org/declaration-on-the-digital-transformation-of-education-systems-in-asean
https://www.adb.org/sites/default/files/publication/829711/digital-jobs-digital-skills.pdf
https://c95e5d29-0df6-4d6f-8801-1d6926c32107.usrfiles.com/ugd/c95e5d_fe82e5866e294cb1af08eb44e06bc0b9.pdf
https://c95e5d29-0df6-4d6f-8801-1d6926c32107.usrfiles.com/ugd/c95e5d_fe82e5866e294cb1af08eb44e06bc0b9.pdf
https://www.moe.gov.bn/spn21dl/SPN21%20ENG%20(2013)%20COMPLETE.pdf
https://www.moe.gov.bn/spn21dl/SPN21%20ENG%20(2013)%20COMPLETE.pdf
https://www.unicef.org/cambodia/media/4296/file/Cambodia%20COVID-19%20Joint%20Education%20Needs%20Assessment
https://www.unicef.org/cambodia/media/4296/file/Cambodia%20COVID-19%20Joint%20Education%20Needs%20Assessment
https://www.misti.gov.kh/public/file/202206301656579124.pdf
https://trc.gov.kh/wp-content/uploads/policy/Cambodian%20ICT%20Masterplan%202020.pdf
https://trc.gov.kh/wp-content/uploads/policy/Cambodian%20ICT%20Masterplan%202020.pdf
https://certiport.pearsonvue.com/Certifications/IC3/Digital-Literacy-Certification/Overview.aspx
https://certiport.pearsonvue.com/Certifications/IC3/Digital-Literacy-Certification/Overview.aspx
https://safeinternet.my/wp-content/uploads/2021/02/CyberSAFE_Survey_Report_2015.pdf
https://safeinternet.my/wp-content/uploads/2021/02/CyberSAFE_Survey_Report_2015.pdf
https://lets-code.dmap-community.org
https://www.end-violence.org/sites/default/files/2022-11/DH_Indonesia_ONLINE_final%20rev%20071022_11.pdf
https://www.end-violence.org/sites/default/files/2022-11/DH_Indonesia_ONLINE_final%20rev%20071022_11.pdf
https://www.end-violence.org/sites/default/files/2022-09/DH_Malaysia_ONLINE_FINAL.pdf
https://www.end-violence.org/sites/default/files/2022-09/DH_Malaysia_ONLINE_FINAL.pdf
https://www.end-violence.org/sites/default/files/2022-12/DH_Philippines_ONLINE_FINAL%20251122.pdf
https://www.end-violence.org/sites/default/files/2022-12/DH_Philippines_ONLINE_FINAL%20251122.pdf
https://www.end-violence.org/sites/default/files/2022-08/DH_Viet%20Nam_ENG_ONLINE.pdf
https://www.end-violence.org/sites/default/files/2022-08/DH_Viet%20Nam_ENG_ONLINE.pdf
https://unesdoc.unesco.org/ark
https://www.globe.com.ph/about-us/newsroom/sustainability/american-bar-association-digital-thumbprint-program.html#gref
https://www.globe.com.ph/about-us/newsroom/sustainability/american-bar-association-digital-thumbprint-program.html#gref
https://www.globe.com.ph/about-us/sustainability/learning/digital-thumbprint.html
https://www.globe.com.ph/about-us/sustainability/learning/digital-thumbprint.html
https://blog.gwi.com/trends/social-media-south-east-asia/
https://blog.gwi.com/trends/social-media-south-east-asia/
https://doi.org/10.1177/0267323113499113
https://icdl.org/icdl-officially-endorsed-by-thai-ministry-of-education/#
https://www.kominfo.go.id/index.php/content/detail/35108/Rencana+Strategis+Kementerian+Kominfo+2020+2024/0/pengumuman
https://www.kominfo.go.id/index.php/content/detail/35108/Rencana+Strategis+Kementerian+Kominfo+2020+2024/0/pengumuman


ITU. (2017). National movement on digital literacy #Siberkreasi. International Telecommunication Union. https://www.itu.int/net4/
wsis/archive/stocktaking/Project/Details?projectId=1514925904

Jackman, J. A., Gentile, D. A., Cho, N.-J. and Park, Y. (2021). Addressing the digital skills gap for future education. Nature Human 
Behaviour, 5(5), 542–545. https://doi.org/10.1038/s41562-021-01074-z

Kleebpung, N. (2017). The challenge of media literacy education in Thailand. In B. S. D. Abreau, P. Mihailidis, A. Lee, J. Melki and J. 
McDougall (Eds.), International handbook of media literacy education. Routledge. 
https://doi.org/10.4324/9781315628110-5

Laguarda, K., Shear, L., Yang, H., Fields, X. and Basu, S. (2022). Global benchmarking of computational thinking education in primary 
schools. SRI International. https://www.sri.com/wp-content/uploads/2022/07/Coolthink-global_benchmarking-
report-2022-07Jun.pdf

Literasi Digital. (2023). Makin cakap digital. https://literasidigital.id/ 
Malaysia Digital Economy Corporation. (2023a). Digital ninja programme. https://mdec.my/mydigitalmaker/digital 

-ninja-programme
Malaysia Digital Economy Corporation. (2023b). My digital maker. https://mdec.my/ms/mydigitalmaker
Malaysia Economic Planning Unit. (2021). Malaysia digital economy blueprint. Prime Minister’s Department. https://www.epu.

gov.my/sites/default/files/2021-04/Malaysia%20Digital%20Economy%20Blueprint.pdf
Malaysia Ministry of Economy. (2023). MyDigital Corporation. https://www.ekonomi.gov.my/sites/default/files/2021-02/

malaysia-digital-economy-blueprint.pdf
Malaysian Communication and Multimedia Commission. (2023). Klik Dengan Bijak (Click Wisely). 

https://klikdenganbijak.my/en/about.php
McCarthy, R. (2023). In Lao PDR, a digital transformation of education has begun. UNICEF. https://www.unicef.org/laos/stories/lao-

pdr-digital-transformation-education-has-begun
Microsoft. (2015, 14 May). Vast majority of students in the Philippines want coding as a core subject in school, reveals 

Microsoft study [News]. https://news.microsoft.com/en-ph/2015/05/14/vast-majority-of-students-in-the-
philippines-want-coding-as-a-core-subject-in-school-reveals-microsoft-study-2

Newman, N., Fletcher, R., Robertson, C. T., Eddy, K. and Kleis Nielsen, R. (2022). Digital news report 2022. Reuter’s Institute for 
the Study of Journalism. https://reutersinstitute.politics.ox.ac.uk/digital-news-report/2022

OECD. (2019a). Government at a glance: Southeast Asia 2019. OECD Publishing. https://doi.org/10.1787/9789264305915-en
OECD. (2019b). OECD skills outlook 2019: Thriving in a digital world. OECD Publishing. https://doi.org/10.1787/df80bc12-en
Omar, N. N., Zainal, C. N. A. S. C., Ras, S. and Basit, A. (2022). A study on content effectiveness of Klik Dengan Bijak (KDB) 

program organized by Malaysian Communications and Multimedia Commission. International Journal of Advanced 
Research in Education and Society, 4(3), 102–110. https://doi.org/10.55057/ijares.2022.4.3.10

Philippines Congress. (2022). Republic act no. 11927: The Philippine digital workforce competitiveness act. https://lawphil.net/
statutes/repacts/ra2022/ra_11927_2022.html

Santhika, E. (2023, 11 January). Indonesia’s transformation academy to enhance government digital skills. OpenGov Asia. 
https://opengovasia.com/indonesias-transformation-academy-to-enhance-government-digital-skills

SEAMEO. (2021a). Digital Kids Asia Pacific: National report Lao PDR. Southeast Asian Ministers of Education Organization. https://
www.seameo.org/img/Programmes_Projects/2020/DKAP/files/Reports/DKAP%20Lao%20PDR%20Report.pdf

SEAMEO. (2021b). Digital Kids Asia Pacific: National report Philippines. Southeast Asian Ministers of Education 
Organization. https://www.seameo.org/img/Programmes_Projects/2020/DKAP/files/Reports/DKAP%20
Philippines%20Report.pdf

Siberkreasi. (2023). Digital literacy miscellaneous: Branding strategy and intellectual property rights of successful millennial 
entrepreneurs. https://gnld.siberkreasi.id/serba-serbi-literasi-digital-strategi-branding-dan-hki-pelaku-usaha-
milenial-sukses/

Siew, S. (2016, 17 August). Microsoft YouthSpark program creates computer science training opportunities for blind and low 
vision Filipino youth [News]. https://news.microsoft.com/en-ph/2016/08/17/microsoft-youthspark-program-
creates-computer-science-training-opportunities-for-blind-and-low-vision-filipino-youth

Singapore Infocomm Media Development Authority. (2020). Code for Fun: Primary schools. https://codesg.imda.gov.sg/code-for-
fun/primary

Singapore Ministry of Education. (2020). Infosheet on strengthening digital literacy. https://www.moe.gov.sg/news/press-
releases/-/media/files/news/press/2020/infosheet-on-strengthening-digital-literacy.pdf

Singapore Ministry of Education. (2021). O-level computing syllabus. Ministry of Education. https://www.moe.gov.sg/-/media/
files/secondary/syllabuses/science/2021-o-level-computing-teaching-and-learning-syllabus.pdf

 

R E F E R E N C E S 1522 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R T

https://www.itu.int/net4/wsis/archive/stocktaking/Project/Details?projectId=1514925904
https://www.itu.int/net4/wsis/archive/stocktaking/Project/Details?projectId=1514925904
https://doi.org/10.1038/s41562-021-01074-z
https://doi.org/10.4324/9781315628110-5
https://www.sri.com/wp-content/uploads/2022/07/Coolthink-global_benchmarking-report-2022-07Jun.pdf
https://www.sri.com/wp-content/uploads/2022/07/Coolthink-global_benchmarking-report-2022-07Jun.pdf
https://literasidigital.id/
https://mdec.my/mydigitalmaker/digital
https://mdec.my/ms/mydigitalmaker
https://www.epu.gov.my/sites/default/files/2021-04/Malaysia%20Digital%20Economy%20Blueprint.pdf
https://www.epu.gov.my/sites/default/files/2021-04/Malaysia%20Digital%20Economy%20Blueprint.pdf
https://www.ekonomi.gov.my/sites/default/files/2021-02/malaysia-digital-economy-blueprint.pdf
https://www.ekonomi.gov.my/sites/default/files/2021-02/malaysia-digital-economy-blueprint.pdf
https://klikdenganbijak.my/en/about.php
https://www.unicef.org/laos/stories/lao-pdr-digital-transformation-education-has-begun
https://www.unicef.org/laos/stories/lao-pdr-digital-transformation-education-has-begun
https://news.microsoft.com/en-ph/2015/05/14/vast-majority-of-students-in-the-philippines-want-coding-as-a-core-subject-in-school-reveals-microsoft-study-2
https://news.microsoft.com/en-ph/2015/05/14/vast-majority-of-students-in-the-philippines-want-coding-as-a-core-subject-in-school-reveals-microsoft-study-2
https://reutersinstitute.politics.ox.ac.uk/digital-news-report/2022
https://doi.org/10.1787/9789264305915-en
https://doi.org/10.1787/df80bc12-en
https://doi.org/10.55057/ijares.2022.4.3.10
https://lawphil.net/statutes/repacts/ra2022/ra_11927_2022.html
https://lawphil.net/statutes/repacts/ra2022/ra_11927_2022.html
https://opengovasia.com/indonesias-transformation-academy-to-enhance-government-digital-skills
https://www.seameo.org/img/Programmes_Projects/2020/DKAP/files/Reports/DKAP%20Lao%20PDR%20Report.pdf
https://www.seameo.org/img/Programmes_Projects/2020/DKAP/files/Reports/DKAP%20Lao%20PDR%20Report.pdf
https://www.seameo.org/img/Programmes_Projects/2020/DKAP/files/Reports/DKAP%20Philippines%20Report.pdf
https://www.seameo.org/img/Programmes_Projects/2020/DKAP/files/Reports/DKAP%20Philippines%20Report.pdf
https://gnld.siberkreasi.id/serba-serbi-literasi-digital-strategi-branding-dan-hki-pelaku-usaha-milenial-sukses/
https://gnld.siberkreasi.id/serba-serbi-literasi-digital-strategi-branding-dan-hki-pelaku-usaha-milenial-sukses/
https://news.microsoft.com/en-ph/2016/08/17/microsoft-youthspark-program-creates-computer-science-training-opportunities-for-blind-and-low-vision-filipino-youth
https://news.microsoft.com/en-ph/2016/08/17/microsoft-youthspark-program-creates-computer-science-training-opportunities-for-blind-and-low-vision-filipino-youth
https://codesg.imda.gov.sg/code-for-fun/primary
https://codesg.imda.gov.sg/code-for-fun/primary
https://www.moe.gov.sg/news/press-releases/-/media/files/news/press/2020/infosheet-on-strengthening-digital-literacy.pdf
https://www.moe.gov.sg/news/press-releases/-/media/files/news/press/2020/infosheet-on-strengthening-digital-literacy.pdf
https://www.moe.gov.sg/-/media/files/secondary/syllabuses/science/2021-o-level-computing-teaching-and-learning-syllabus.pdf
https://www.moe.gov.sg/-/media/files/secondary/syllabuses/science/2021-o-level-computing-teaching-and-learning-syllabus.pdf


Singapore Ministry of Education. (2023a). Cyber wellness for your child. Ministry of Education. https://www.moe.gov.sg/-/
media/files/parent-kit/cyber-wellness-for-your-child.pdf

Singapore Ministry of Education. (2023b). Practising cyber wellness. https://www.moe.gov.sg/education-in-sg/our-programmes/
cyber-wellness

Statista. (2023). Social media in Southeast Asia: Statistics and facts. https://www.statista.com/topics/10537/social-media-in-
southeast-asia/#topicOverview

Teng, A. (2020, 4 March). Parliament: Schools to devote more time to cyber wellness education. The Straits Times. 
https://www.straitstimes.com/politics/parliament-schools-to-devote-more-time-to-cyber-wellness-education

Thailand Ministry of Labor. (2017). Thailand 4.0. https://www.mol.go.th 
The SMERU Research Institute. (2022). Digital skills landscape in Indonesia. The SMERU Research Institute. 

https://pathwayscommission.bsg.ox.ac.uk/sites/default/files/2022-03/FINAL_Diagnostic%20Report_Accessible.pdf
Thisaphak, P., Ayutthaya, C. O. N. and Pathumcharoenwattana, W. (2019). Media, information, and digital literacy indicators for 

advocating democratic citizenship of Thai elderly. Journal of Social Communication Innovation. https://so03.tci-thaijo.
org/index.php/masscomm/article/view/184164/137639

TM One. (2021). Digital skills to boost Malaysia’s civil servants. https://www.tmone.com.my/think-tank/digital-skills-to-boost-
malaysian-civil-servants/

UIS. (2018). A global framework of reference on digital literacy skills for indicator 4.4.2. UNESCO Institute for Statistics. (Information 
Paper No. 51.) https://uis.unesco.org/sites/default/files/documents/ip51-global-framework-reference-digital-
literacy-skills-2018-en.pdf

UNDP. (2022). Digital maturity assessment Lao PDR: Supporting digital government transformation. United Nations Development 
Programme. https://www.undp.org/laopdr/publications/digital-maturity-assesment-lao-pdr

UNESCO Bangkok. (2019). Digital Kids Asia-Pacific: Insights into children’s digital citizenship. https://unesdoc.unesco.org/
ark:/48223/pf0000367985/PDF/367985eng.pdf.multi

UNESCO Bangkok and Regional Bureau for Education in Asia and the Pacific. (2016). A policy review: Building digital citizenship in 
Asia-Pacific through safe, effective and responsible use of ICT. https://unesdoc.unesco.org/ark:/48223/pf0000246813

UNESCO Bangkok and Regional Bureau for Education in Asia and the Pacific. (2020). Media and information literacy education 
in Asia: Exploration of policies and practices in Japan, Thailand, Indonesia, Malaysia, and the Philippines. https://unesdoc.
unesco.org/ark:/48223/pf0000374575

UNESCO Myanmar. (2020). Towards a media and information literacy framework in Myanmar. https://unesdoc.unesco.org/
ark:/48223/pf0000374230/PDF/374230eng.pdf.multi

UNESCO-IITE. (2022). UNESCO and CODEMAO united to strengthen coding skills of students and teachers in Africa and Asia. 
https://iite.unesco.org/news/unesco-and-codemao-united-to-strengthen-coding-skills-of-students-and-teachers-
in-africa-and-asia

UNESCO-NEQMAP. (2019). The new 21st century national curriculum: Brunei Darussalam. https://neqmap.bangkok.unesco.
org/resource/the-new-21st-century-national-curriculum-brunei-darussalam/the-new-21st-century-national-
curriculum-brunei-darussalam

UNICEF. (2020). Lao social indicator survey II 2017. United Nations Children’s Fund. https://data.unicef.org/wp-content/
uploads/2019/07/MICS-EAGLE-Country-report-Lao-PDR-English_2020.pdf

UNICEF. (2021a). Situation analysis on digital learning in Indonesia. United Nations Children’s Fund. https://www.unicef.org/
indonesia/media/9956/file/Situation%20Analysis%20on%20Digital%20Learning%20in%20Indonesia.pdf

UNICEF. (2021b, 14 June). UNICEF congratulates Viet Nam for launching its first programme on child online protection [Press 
release]. https://www.unicef.org/vietnam/press-releases/unicef-congratulates-viet-nam-launching-its-first-
programme-child-online-protection 

UNICEF East Asia and Pacific Regional Office. (2021). Digital literacy in education systems across ASEAN: Key insights and opinions 
of young people. UNICEF. https://www.unicef.org/eap/media/7766/file/Digital%20Literacy%20in%20Education%20

UNICEF East Asia and Pacific Regional Office. (2023). Girls’ digital literacy in the East Asia and Pacific region: Spotlight on Cambodia, 
Indonesia, Lao PDR, Timor-Leste and Viet Nam. UNICEF. https://www.unicef.org/eap/media/13246/file/Girl%20
digital%20literacy.pdf

UNICEF East Asia and Pacific Regional Office and the Centre for Justice and Crime Prevention. (2020). Our lives online: Use of 
social media by children and adolescents in East Asia: Opportunities, risks and harms. UNICEF. https://www.unicef.org/
indonesia/media/3106/file/Our-Lives-Online.pdf

UNICEF Malaysia. (2019, 20 June). Parents determine child’s early experience online [Press release]. https://www.unicef.org/
malaysia/press-releases/parents-determine-childs-early-experience-online

 

C H A P T E R     •  153

https://www.moe.gov.sg/-/media/files/parent-kit/cyber-wellness-for-your-child.pdf
https://www.moe.gov.sg/-/media/files/parent-kit/cyber-wellness-for-your-child.pdf
https://www.moe.gov.sg/education-in-sg/our-programmes/cyber-wellness
https://www.moe.gov.sg/education-in-sg/our-programmes/cyber-wellness
https://www.statista.com/topics/10537/social-media-in-southeast-asia/#topicOverview
https://www.statista.com/topics/10537/social-media-in-southeast-asia/#topicOverview
https://www.straitstimes.com/politics/parliament-schools-to-devote-more-time-to-cyber-wellness-education
https://www.mol.go.th
https://pathwayscommission.bsg.ox.ac.uk/sites/default/files/2022-03/FINAL_Diagnostic%20Report_Accessible.pdf
https://so03.tci-thaijo.org/index.php/masscomm/article/view/184164/137639
https://so03.tci-thaijo.org/index.php/masscomm/article/view/184164/137639
https://www.tmone.com.my/think-tank/digital-skills-to-boost-malaysian-civil-servants/
https://www.tmone.com.my/think-tank/digital-skills-to-boost-malaysian-civil-servants/
https://uis.unesco.org/sites/default/files/documents/ip51-global-framework-reference-digital-literacy-skills-2018-en.pdf
https://uis.unesco.org/sites/default/files/documents/ip51-global-framework-reference-digital-literacy-skills-2018-en.pdf
https://www.undp.org/laopdr/publications/digital-maturity-assesment-lao-pdr
https://unesdoc.unesco.org/ark
https://unesdoc.unesco.org/ark
https://unesdoc.unesco.org/ark
https://unesdoc.unesco.org/ark
https://unesdoc.unesco.org/ark
https://unesdoc.unesco.org/ark
https://unesdoc.unesco.org/ark
https://iite.unesco.org/news/unesco-and-codemao-united-to-strengthen-coding-skills-of-students-and-teachers-in-africa-and-asia
https://iite.unesco.org/news/unesco-and-codemao-united-to-strengthen-coding-skills-of-students-and-teachers-in-africa-and-asia
https://neqmap.bangkok.unesco.org/resource/the-new-21st-century-national-curriculum-brunei-darussalam/the-new-21st-century-national-curriculum-brunei-darussalam
https://neqmap.bangkok.unesco.org/resource/the-new-21st-century-national-curriculum-brunei-darussalam/the-new-21st-century-national-curriculum-brunei-darussalam
https://neqmap.bangkok.unesco.org/resource/the-new-21st-century-national-curriculum-brunei-darussalam/the-new-21st-century-national-curriculum-brunei-darussalam
https://data.unicef.org/wp-content/uploads/2019/07/MICS-EAGLE-Country-report-Lao-PDR-English_2020.pdf
https://data.unicef.org/wp-content/uploads/2019/07/MICS-EAGLE-Country-report-Lao-PDR-English_2020.pdf
https://www.unicef.org/indonesia/media/9956/file/Situation%20Analysis%20on%20Digital%20Learning%20in%20Indonesia.pdf
https://www.unicef.org/indonesia/media/9956/file/Situation%20Analysis%20on%20Digital%20Learning%20in%20Indonesia.pdf
https://www.unicef.org/vietnam/press-releases/unicef-congratulates-viet-nam-launching-its-first-programme-child-online-protection
https://www.unicef.org/vietnam/press-releases/unicef-congratulates-viet-nam-launching-its-first-programme-child-online-protection
https://www.unicef.org/eap/media/7766/file/Digital%20Literacy%20in%20Education%20
https://www.unicef.org/eap/media/13246/file/Girl%20digital%20literacy.pdf
https://www.unicef.org/eap/media/13246/file/Girl%20digital%20literacy.pdf
https://www.unicef.org/indonesia/media/3106/file/Our-Lives-Online.pdf
https://www.unicef.org/indonesia/media/3106/file/Our-Lives-Online.pdf
https://www.unicef.org/malaysia/press-releases/parents-determine-childs-early-experience-online
https://www.unicef.org/malaysia/press-releases/parents-determine-childs-early-experience-online


Vegas, E., Hansen, M. and Fowler, B. (2021). Building skills for life: How to expand and improve computer science education around 
the world. The Brookings Institution. https://www.brookings.edu/wp-content/uploads/2021/10/Building_skills_ 
for_life.pdf

wearesocial. (2023). Digital 2023: Global overview report. We Are Social, Ltd. https://wearesocial.com/uk/blog/2023/01/
digital-2023

World Bank. (2020). Digital skills: Frameworks and programs. World Bank. https://openknowledge.worldbank.org/server/api/core/
bitstreams/7d01c8ae-dca0-55cf-ad21-b2df0a03d207/content

World Bank. (2022). Positioning the Lao PDR for a digital future: Priority measures to accelerate digital economy development. 
World Bank. https://thedocs.worldbank.org/en/doc/c01714a0bc2ca257bdfe8f3f75a64adc-0070062022/original/
Positioning-The-Lao-PDR-for-a-Digital-Future-11-10-22.pdf

CHAPTER 7

AbdulưHamid, H. (2014). What matters most for education management information systems: A framework paper. World Bank. 
(SABER Working Paper Series No. 7.) http://wbgfiles.worldbank.org/documents/hdn/ed/saber/supporting_doc/
Background/EMIS/Framework_SABER-EMIS.pdf

Abdul-Hamid, H. (2017). What is an education management information system and who uses it?. In World Bank, Data for learning: 
Building a smart education data system. International Bank for Reconstruction and Development and World Bank. 
https://doi.org/10.1596/978-1-4648-1099-2_ch1

Abidin, A. Z., Istiyono, E., Fadilah, N. and Dwandaru, W. S. B. (2019). A computerized adaptive test for measuring the physics 
critical thinking skills in high school students. International Journal of Evaluation and Research in Education, 8(3), 376–
383. https://doi.org/10.11591/ijere.v8i3.19642

ACU Secretariat. (2023). 2023 trend report: Higher education and e-learning in ASEAN. Vol. 2. Association of Southeast Asian 
Nations Cyber University Secretariat. http://www.aseanoer.net/notice/doNoticeList.acu

Andreou, V., Peters, S., Eggermont, J., Wens, J. and Schoenmakers, B. (2021). Remote versus on-site proctored exam: 
Comparing student results in a cross-sectional study. BMC Medical Education, 21, Article 624. https://doi.org/10.1186/
s12909-021-03068-x

Ardyati, R., Cahyanti, T. and Ikrimah, A. (2022). Implementation child identity cards (KIA) in order to fulfill the rights of children’s 
identity in Sleman regency [Conference presentation]. Proceedings of the 1st International Conference on 
Demographics and Civil-registration. https://doi.org/10.2991/978-2-494069-53-4_5

Aristizábal, J. A. (2018). Using learning analytics to improve students’ reading skills: A case study in an American international 
school with English as an additional language students. Gist Education and Learning Research Journal, 17, 193–214. 
https://latinjournal.org/index.php/gist/article/view/694

Ariyanti, Y., Yuana, R. A. and Budianto, A. (2018). Web-based geographic information system for school mapping and disaster 
mitigation. [Conference presentation]. 2018 International Conference on Information and Communications 
Technology, Yogyakarta, Indonesia. https://doi.org/10.1109/icoiact.2018.8350764

Asian Development Bank. (2022a). Technology-enabled innovation in education in Southeast Asia (TIESEA). Diagnostic assessment 
report: Vietnam country report. Asian Development Bank. https://tiesea.org/wp-content/uploads/2022/05/
Diagnostic-Assessment-Report-Viet-Nam_TIESEA.pdf 

Asian Development Bank. (2022b). Technology-enabled innovation in education in Southeast Asia (TIESEA). Diagnostic assessment 
report: Cambodia country report. Asian Development Bank. https://tiesea.org/wp-content/uploads/2022/05/
Diagnostic-Assessment-Report-Cambodia_TIESEA.pdf

Asian Development Bank. (2022c). Technology-enabled innovation in education in Southeast Asia (TIESEA). Diagnostic assessment 
report: Indonesia country report. Asian Development Bank. https://tiesea.org/wp-content/uploads/2022/05/
Diagnostic-Assessment-Report-Indonesia_TIESEA.pdf

Berkhout, E. (2020, 16 September). How computers helped Indonesia move from a cheating culture to a learning culture. RISE 
Programme in Indonesia Blog. https://rise.smeru.or.id/en/blog/how-computers-helped-indonesia-move-cheating-
culture-learning-culture

Bernama. (2021, 25 March). All SPM 2020 exam papers to be marked online. Malaysiakini. https://www.malaysiakini.com/
news/568077 

 

R E F E R E N C E S 1542 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R T

https://www.brookings.edu/wp-content/uploads/2021/10/Building_skills_
https://wearesocial.com/uk/blog/2023/01/digital-2023
https://wearesocial.com/uk/blog/2023/01/digital-2023
https://openknowledge.worldbank.org/server/api/core/bitstreams/7d01c8ae-dca0-55cf-ad21-b2df0a03d207/content
https://openknowledge.worldbank.org/server/api/core/bitstreams/7d01c8ae-dca0-55cf-ad21-b2df0a03d207/content
https://thedocs.worldbank.org/en/doc/c01714a0bc2ca257bdfe8f3f75a64adc-0070062022/original/Positioning-The-Lao-PDR-for-a-Digital-Future-11-10-22.pdf
https://thedocs.worldbank.org/en/doc/c01714a0bc2ca257bdfe8f3f75a64adc-0070062022/original/Positioning-The-Lao-PDR-for-a-Digital-Future-11-10-22.pdf
http://wbgfiles.worldbank.org/documents/hdn/ed/saber/supporting_doc/Background/EMIS/Framework_SABER-EMIS.pdf
http://wbgfiles.worldbank.org/documents/hdn/ed/saber/supporting_doc/Background/EMIS/Framework_SABER-EMIS.pdf
https://doi.org/10.1596/978-1-4648-1099-2_ch1
https://doi.org/10.11591/ijere.v8i3.19642
http://www.aseanoer.net/notice/doNoticeList.acu
https://doi.org/10.1186/s12909-021-03068-x
https://doi.org/10.1186/s12909-021-03068-x
https://doi.org/10.2991/978-2-494069-53-4_5
https://latinjournal.org/index.php/gist/article/view/694
https://doi.org/10.1109/icoiact.2018.8350764
https://tiesea.org/wp-content/uploads/2022/05/Diagnostic-Assessment-Report-Viet-Nam_TIESEA.pdf
https://tiesea.org/wp-content/uploads/2022/05/Diagnostic-Assessment-Report-Viet-Nam_TIESEA.pdf
https://tiesea.org/wp-content/uploads/2022/05/Diagnostic-Assessment-Report-Cambodia_TIESEA.pdf
https://tiesea.org/wp-content/uploads/2022/05/Diagnostic-Assessment-Report-Cambodia_TIESEA.pdf
https://tiesea.org/wp-content/uploads/2022/05/Diagnostic-Assessment-Report-Indonesia_TIESEA.pdf
https://tiesea.org/wp-content/uploads/2022/05/Diagnostic-Assessment-Report-Indonesia_TIESEA.pdf
https://rise.smeru.or.id/en/blog/how-computers-helped-indonesia-move-cheating-culture-learning-culture
https://rise.smeru.or.id/en/blog/how-computers-helped-indonesia-move-cheating-culture-learning-culture
https://www.malaysiakini.com/news/568077
https://www.malaysiakini.com/news/568077


Broadband Commission Working Group on Data for Learning. (2022). The transformative potential of data for learning: Interim 
report. UNESCO. https://www.broadbandcommission.org/publication/the-transformative-potential-of-data-for-
learning-interim-report

Bromley, P., Kijima, R., Overbey, L., Furuta, J., Choi, M. and Santos, H. (2023). World Education Reform Database (WERD). 
Harvard Dataverse. https://doi.org/10.7910/DVN/C0TWXM

Cambodia Ministry of Industry, Science, Technology and Innovation. (2022). Cambodia’s EduTech roadmap. https://www.misti.gov.
kh/public/file/202206301656579124.pdf

Chan, K. T. (2021). Embedding formative assessment in blended learning environment: The case of secondary Chinese 
language teaching in Singapore. Education Sciences, 11(7), 360. https://doi.org/10.3390/educsci11070360

Chen, C.-H. and Su, C.-Y. (2019). Using the BookRoll e-book system to promote self-regulated learning, self-efficacy and 
academic achievement for university students. Educational Technology and Society, 22(4), 33–46. https://www.jstor.
org/stable/26910183

Chen, D. (2023). Use of technology-based assessments: Implications for analyzing learning: A systematic review (Background paper 
for Global Education Monitoring Report 2023.) https://unesdoc.unesco.org/ark:/48223/pf0000386101

Chen, R. (2021). Mapping data governance legal frameworks around the world: Findings from the global data regulation diagnostic. 
World Bank. (Policy Research Working Papers.) https://elibrary.worldbank.org/doi/abs/10.1596/1813-9450-9615

Coghlan, S., Miller, T. and Paterson, J. (2021). Good proctor or “big brother”? Ethics of online exam supervision technologies. 
Philosophy and Technology, 34(4), 1581–1606. https://doi.org/10.1007/s13347-021-00476-1

Cuartero, O. L. and Role, M. (2018). Educational management information system in public elementary school. International 
Journal of Scientific Research and Management, 6(6), 452–462. https://www.readkong.com/page/educational-
management-information-system-emis-in-public-3559406 

Custer, S., King, E. M., Atinc, T. M., Read, L. and Sethi, T. (2018). Toward data-driven education: Insights into using information 
to measure results and manage change. Center for Universal Education at Brookings and AIDDATA. https://www.
brookings.edu/wp-content/uploads/2018/02/toward-data-driven-education-systems.pdf 

Dong, X. L. and Srivastava, D. (2015). Big data integration. Springer. 
https://link.springer.com/book/10.1007/978-3-031-01853-4

Dwiyono, Y., Mulawarman, W. G., Pramono, P. O., Salim, N. A. and Ikhsan, M. (2021). Implementation of national examination 
based on computer based test at vocational school 1 North Sangatta. Cypriot Journal of Educational Sciences, 16(1), 
86–95. https://doi.org/10.18844/cjes.v16i1.5510

Figueroa, L. L., Lim, S. and Lee, J. (2016). Spatial analysis to identify disparities in Philippine public school facilities. Regional 
Studies, Regional Science, 3(1), 1–27. https://doi.org/10.1080/21681376.2015.1099465

Flanagan, B. and Ogata, H. (2018). Learning analytics platform in higher education in Japan. Knowledge Management and 
E-Learning: An International Journal, 10(4), 469–484. https://doi.org/10.34105/j.kmel.2018.10.029

Flowers, C., Kim, D.-H., Lewis, P. and Davis, V. C. (2020). A comparison of computer-based testing and pencil-and-paper 
testing for students with a read-aloud accommodation. Journal of Special Education Technology, 26(1). https://doi.
org/10.1177/016264341102600102

Gagnon, A. A. and Mesa, G. V. (2022). School-age populations exposed to natural hazards: An approach to triangulate internally 
displaced population estimates (Paper for Global Report on Internal Displacement 2022). UNESCO. https://www.
internal-displacement.org/sites/default/files/UNESCO-IIEP-Background-paper-GRID-2022-GAGNON-&-VARGAS-
MESA.pdf

Global Education Cluster. (2016). Myanmar: Education in emergencies sector caseload description. Global Education Cluster. 
https://www.educationcluster.net/resources/myanmar-education-emergencies-sector-caseload-description

Gumasing, M. J. J., Ong, A. K. S. and Bare, M. A. D. (2022). User preference analysis of a sustainable workstation design for 
online classes: A conjoint analysis approach. Sustainability, 14(19), 12346. https://doi.org/10.3390/su141912346

Hage, J. (2012, 5 April). The Open Government Partnership: From 8 to 54 countries. Open Government Partnership Blog. 
https://www.opengovpartnership.org/stories/the-open-government-partnership-from-8-to-54-countries

Handoko, Tolla, B. and Suprihati, Y. (2019). The evaluation of computer-based national examination system in Indonesia. 
Indonesian Journal of Educational Review, 6(1), 35–43. https://core.ac.uk/download/pdf/297915514.pdf

Howard, S. K., Swist, T., Gasevic, D., Bartimote, K., Knight, S., Gulson, K., Apps, T., Peloche, J., Hutchinson, N. and Selwyn, N. 
(2022). Educational data journeys: Where are we going, what are we taking and making for AI?. Computers and 
Education: Artificial Intelligence, 3, 100073. https://doi.org/10.1016/j.caeai.2022.100073

Ifenthaler, D. (2021). Learning analytics for school and system management. In OECD, OECD digital education outlook 2021: 
Pushing the frontiers with artificial intelligence, blockchain and robots (pp. 161–172). OECD Publishing. 
https://doi.org/10.1787/d535b828-en 

 

C H A P T E R     •  155

https://www.broadbandcommission.org/publication/the-transformative-potential-of-data-for-learning-interim-report
https://www.broadbandcommission.org/publication/the-transformative-potential-of-data-for-learning-interim-report
https://doi.org/10.7910/DVN/C0TWXM
https://www.misti.gov.kh/public/file/202206301656579124.pdf
https://www.misti.gov.kh/public/file/202206301656579124.pdf
https://doi.org/10.3390/educsci11070360
https://www.jstor.org/stable/26910183
https://www.jstor.org/stable/26910183
https://unesdoc.unesco.org/ark
https://elibrary.worldbank.org/doi/abs/10.1596/1813-9450-9615
https://doi.org/10.1007/s13347-021-00476-1
https://www.readkong.com/page/educational-management-information-system-emis-in-public-3559406
https://www.readkong.com/page/educational-management-information-system-emis-in-public-3559406
https://www.brookings.edu/wp-content/uploads/2018/02/toward-data-driven-education-systems.pdf
https://www.brookings.edu/wp-content/uploads/2018/02/toward-data-driven-education-systems.pdf
https://link.springer.com/book/10.1007/978-3-031-01853-4
https://doi.org/10.18844/cjes.v16i1.5510
https://doi.org/10.1080/21681376.2015.1099465
https://doi.org/10.34105/j.kmel.2018.10.029
https://doi.org/10.1177/016264341102600102
https://doi.org/10.1177/016264341102600102
https://www.internal-displacement.org/sites/default/files/UNESCO-IIEP-Background-paper-GRID-2022-GAGNON-&-VARGAS-MESA.pdf
https://www.internal-displacement.org/sites/default/files/UNESCO-IIEP-Background-paper-GRID-2022-GAGNON-&-VARGAS-MESA.pdf
https://www.internal-displacement.org/sites/default/files/UNESCO-IIEP-Background-paper-GRID-2022-GAGNON-&-VARGAS-MESA.pdf
https://www.educationcluster.net/resources/myanmar-education-emergencies-sector-caseload-description
https://doi.org/10.3390/su141912346
https://www.opengovpartnership.org/stories/the-open-government-partnership-from-8-to-54-countries
https://core.ac.uk/download/pdf/297915514.pdf
https://doi.org/10.1016/j.caeai.2022.100073
https://doi.org/10.1787/d535b828-en


Indonesia Office of Assistant to Deputy Cabinet Secretary. (2022, 1 April). National assessment improves national education 
evaluation system. https://setkab.go.id/en/national-assessment-improves-national-education-evaluation-system

ITU. (2022). E-learning in Thailand: Mapping the digital divide. International Telecommunication Union. https://thailand.un.org/
sites/default/files/2022-09/21-00630_E-learning-Thailand-Mapping-digital-divide%5B74%5D.pdf

Jong, B. and Tan, K. H. (2021). Using Padlet as a technological tool for assessment of students writing skills in online 
classroom settings. International Journal of Education and Practice, 9(2), 411–423. https://doi.org/10.18488/
journal.61.2021.92.411.423

Kharbat, F. F. and Daabes, A. S. A. (2021). E-proctored exams during the COVID-19 pandemic: A close understanding. Education 
and Information Technologies, 26(6), 6589–6605. https://doi.org/10.1007/s10639-021-10458-7

Kijsanayotin, B. (2018). Best practice innovations for CRVS in Asia and the Pacific [Conference presentation]. UNICEF-ESCAP 
Meeting of the Civil Registrars of South Asia, Annapurna, Kathmandu, Nepal. 
https://getinthepicture.org/sites/default/files/resources/Innovations-for-CRVS-AeHIN_0.pdf

Lam, N. T., Binh, T. N. T. and Phuong, N. N. M. (2022). Proposed modeling of online exam-proctoring: The case of university 
of education (VNU-UED). VNU Journal of Science: Education Research, 39(4). https://doi.org/10.25073/2588-1159/
vnuer.4724

Lang, C., Siemens, G., Wise, A. F., Gašević, D. and Merceron, A. (Eds.) (2022). The handbook of learning analytics. Society for 
Learning Analytics Research. https://doi.org/10.18608/hla17

Lee, K. and Fanguy, M. (2022). Online exam proctoring technologies: Educational innovation or deterioration?. British Journal of 
Educational Technology, 53(3), 475–490. https://doi.org/10.1111/bjet.13182

Luecht, R. M. (2018). Computerized adaptive testing. In The SAGE Encyclopedia of Educational Research, Measurement, and 
Evaluation. SAGE Publications. https://doi.org/10.4135/9781506326139

Megarani, C. and Ghofari, G. (2016). Indonesian national exam goes digital. https://cfds.fisipol.ugm.ac.id/2016/05/04/indonesian-
national-exam-goes-digital

Milone, A. S., Cortese, A. M., Balestrieri, R. L. and Pittenger, A. L. (2017). The impact of proctored online exams on the 
educational experience. Currents in Pharmacy Teaching and Learning, 9(1), 108–114. https://www.sciencedirect.com/
science/article/abs/pii/S1877129715200056?via%3Dihub

OECD. (2018). Embracing innovation in government: Global trends 2018. Organisation for Economic Co-operation and 
Development. https://www.oecd.org/gov/innovative-government/innovation2018.htm

OECD. (2021). OECD digital education outlook 2021: Pushing the frontiers with artificial intelligence, blockchain and robots. OECD 
Publishing. https://doi.org/10.1787/589b283f-en

OECD and Asian Development Bank. (2019). Government at a glance: Southeast Asia 2019. OECD Publishing. https://doi.
org/10.1787/9789264305915-en 

Philippines Department of Education. (2022). Adoption of the basic education monitoring and evaluation framework. 
https://depedmarikina.ph/issuances_folder/Division%20Memorandum%20No.%20110%20s.%202022%20-%20
Adoption%20of%20the%20Basic%20Education%20Monitoring%20and%20Evaluation%20Framework.pdf 

Phyrom, E. and Song, S. (2022). Technology integration of Cambodian higher education at different levels: Emerging changes 
since COVID-19 and notable challenges (Paper for Global Education Monitoring Report Fellowship Programme 
2022). UNESCO. https://www.unesco.org/gem-report/sites/default/files/medias/fichiers/2023/09/
SopheakandPhyrom.pdf

Read, L. and Atinc, T. M. (2017). Investigations into using data to improve learning: Philippines case study. Global Economy and 
Development at Brookings. https://www.brookings.edu/wp-content/uploads/2017/03/global-20170307-
philippines-case-study.pdf

Rodrigo, M. T. (2018). A critical examination of the pre-conditions of learning analytics adoption in developing countries in 
Southeast Asia. In C. P. Lim and V. L. Tinio (Eds.), Learning analytics for the global south (pp. 44–57). Foundation for 
Information Technology Education and Development. https://dl4d.org/wp-content/uploads/2018/03/Learning-
Analytics-Full-Paper-2.pdf

Rodrigo, M. T. (2019). Learning analytics in the Philippine context. In D. Ocampo and K. L. M. Lucasan (Eds.), Key issues in 
curriculum, assessment, and ICT in basic education (pp. 35–40). University of the Philippines. https://cids.up.edu.ph/wp-
content/uploads/2022/02/Key-Issues-in-Curriculum-Assessment-and-ICT-in-Basic-Education-2019.pdf

Saad, A. and Daud, E. D. (2020). The acceptance of an online educational management information system (EMIS) among data 
and information teachers. Journal of Information Systems and Digital Technologies, 2(2). https://journals.iium.edu.my/
kict/index.php/jisdt/article/view/124 

SEAMEO INNOTECH. (2015). Assessment systems in Southeast Asia: Models, successes and challenges. https://www.seameo-
innotech.org/wp-content/uploads/2020/04/SIREP_Assessment-151021.pdf

 

R E F E R E N C E S 1562 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R T

https://setkab.go.id/en/national-assessment-improves-national-education-evaluation-system
https://thailand.un.org/sites/default/files/2022-09/21-00630_E-learning-Thailand-Mapping-digital-divide%5B74%5D.pdf
https://thailand.un.org/sites/default/files/2022-09/21-00630_E-learning-Thailand-Mapping-digital-divide%5B74%5D.pdf
https://doi.org/10.18488/journal.61.2021.92.411.423
https://doi.org/10.18488/journal.61.2021.92.411.423
https://doi.org/10.1007/s10639-021-10458-7
https://getinthepicture.org/sites/default/files/resources/Innovations-for-CRVS-AeHIN_0.pdf
https://doi.org/10.25073/2588-1159/vnuer.4724
https://doi.org/10.25073/2588-1159/vnuer.4724
https://doi.org/10.18608/hla17
https://doi.org/10.1111/bjet.13182
https://doi.org/10.4135/9781506326139
https://cfds.fisipol.ugm.ac.id/2016/05/04/indonesian-national-exam-goes-digital
https://cfds.fisipol.ugm.ac.id/2016/05/04/indonesian-national-exam-goes-digital
https://www.sciencedirect.com/science/article/abs/pii/S1877129715200056?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1877129715200056?via%3Dihub
https://www.oecd.org/gov/innovative-government/innovation2018.htm
https://doi.org/10.1787/589b283f-en
https://doi.org/10.1787/9789264305915-en
https://doi.org/10.1787/9789264305915-en
https://depedmarikina.ph/issuances_folder/Division%20Memorandum%20No.%20110%20s.%202022%20-%20Adoption%20of%20the%20Basic%20Education%20Monitoring%20and%20Evaluation%20Framework.pdf
https://depedmarikina.ph/issuances_folder/Division%20Memorandum%20No.%20110%20s.%202022%20-%20Adoption%20of%20the%20Basic%20Education%20Monitoring%20and%20Evaluation%20Framework.pdf
https://www.unesco.org/gem-report/sites/default/files/medias/fichiers/2023/09/SopheakandPhyrom.pdf
https://www.unesco.org/gem-report/sites/default/files/medias/fichiers/2023/09/SopheakandPhyrom.pdf
https://www.brookings.edu/wp-content/uploads/2017/03/global-20170307-philippines-case-study.pdf
https://www.brookings.edu/wp-content/uploads/2017/03/global-20170307-philippines-case-study.pdf
https://dl4d.org/wp-content/uploads/2018/03/Learning-Analytics-Full-Paper-2.pdf
https://dl4d.org/wp-content/uploads/2018/03/Learning-Analytics-Full-Paper-2.pdf
https://cids.up.edu.ph/wp-content/uploads/2022/02/Key-Issues-in-Curriculum-Assessment-and-ICT-in-Basic-Education-2019.pdf
https://cids.up.edu.ph/wp-content/uploads/2022/02/Key-Issues-in-Curriculum-Assessment-and-ICT-in-Basic-Education-2019.pdf
https://journals.iium.edu.my/kict/index.php/jisdt/article/view/124
https://journals.iium.edu.my/kict/index.php/jisdt/article/view/124
https://www.seameo-innotech.org/wp-content/uploads/2020/04/SIREP_Assessment-151021.pdf
https://www.seameo-innotech.org/wp-content/uploads/2020/04/SIREP_Assessment-151021.pdf


Sedrakyan, G., Malmberg, J., Verbert, K., Järvelä, S. and Kirschner, P. A. (2020). Linking learning behavior analytics and learning 
science concepts: Designing a learning analytics dashboard for feedback to support learning regulation. Computers in 
Human Behavior, 107, 105512. https://www.sciencedirect.com/science/article/abs/pii/S0747563218302309

Siemens, G., Long, P., Conole, G. and Gašević, D. (2011). Proceedings of the 1st International Conference on Learning Analytics and 
Knowledge [Conference presentation]. International Conference on Learning Analytics and Knowledge, February 
27-March 1, 2011, Banff, Alberta. https://dl.acm.org/action/showFmPdf?doi=10.1145%2F2090116

Subosa, M. and West, M. (2018). Re-orienting education management information systems (EMIS) towards inclusive and equitable 
quality education and lifelong learning. UNESCO. https://unesdoc.unesco.org/ark:/48223/pf0000261943

Swiecki, Z., Khosravi, H., Chen, G., Martinez-Maldonado, R., Lodge, J. M., Milligan, S., Selwyn, N. and Gašević, D. (2022). 
Assessment in the age of artificial intelligence. Computers and Education: Artificial Intelligence, 3, 100075. 
https://doi.org/10.1016/j.caeai.2022.100075

Tan, B. (2020). E-proctoring: A (generally) fuss-free, cost-free method. Teaching Connections Blog. National University of Singapore. 
https://blog.nus.edu.sg/teachingconnections/2020/10/07/e-proctoring-a-generally-fuss-free-cost-free-method

Tay, P. and Barasa, H. (2022). Digital government in South-East Asia: Greater collaboration needed to reach regional integration. Tony 
Blair Institute for Global Change. https://www.institute.global/insights/tech-and-digitalisation/digital-government-
south-east-asia-greater-collaboration-needed-reach-regional-integration

Tun, H. N. N. (2022). Computer-based assessments of high school mathematics in Myanmar. School of Education, Faculty of Arts, 
University of Adelaide. https://digital.library.adelaide.edu.au/dspace/bitstream/2440/135949/1/Tun2022_PhD.pdf

UIS. (2020). Data innovation for producing SDG 4 indicators: A global analytical report. UNESCO Institute for Statistics. (Information 
Paper No. 65.) https://emis.uis.unesco.org/wp-content/uploads/sites/5/2020/09/IP65-EMIS-Typology-FINAL.pdf

UNESCO. (2023, 22 July). MoEYS test student tracking system. https://www.unesco.org/en/articles/moeys-test-student-
tracking-system

UNESCO and GPE. (2020). The role of education management information systems in supporting progress towards SDG 4: Recent 
trends and international experiences. UNESCO and Global Partnership for Education. https://unesdoc.unesco.org/
ark:/48223/pf0000374542

UNESCO IIEP. (2023). Geospatial data in educational planning and management. https://www.iiep.unesco.org/en/our-expertise/
geospatial-data-educational-planning-and-management

UNESCO Office Santiago and Regional Bureau for Education in Latin America and the Caribbean. (2021). The integration of 
education management information systems (EMIS) with other information systems. UNESCO Bureau for Education in 
Latin America and the Caribbean. https://unesdoc.unesco.org/ark:/48223/pf0000380046_eng

UNICEF. (2019). Review of education management information systems (EMIS) that track individual student data Malaysia. UNICEF 
East Asia and the Pacific Regional Office. https://www.unicef.org/eap/reports/education-management-information-
systems-emis-track-individual-student-data-malaysia

UNICEF. (2020). Review of education management information systems (EMIS) that track individual student data Timor-Leste. UNICEF 
East Asia and the Pacific Regional Office. https://www.unicef.org/eap/reports/education-management-information-
systems-emis-track-individual-student-data-timor-leste 

Verger, A. and Curran, M. (2014). New public management as a global education policy: Its adoption and re-contextualization in 
a Southern European setting. Critical Studies in Education, 55(3), 253–271. https://doi.org/10.1080/17508487.2014.
913531

Villa, A. V. and Lorenzo, L. N. E. (2019). Ilocano administrators’ adoption and use of ICT in the management of public secondary. 
Asia Pacific Journal of Multidisciplinary Research, 2(7). https://www.apjmr.com/wp-content/uploads/2019/05/
APJMR-2019.7.2.2.01.pdf 

Vinh, L. A. and Hanh, H. P. (2023). Basic education in Vietnam. In International handbook on education in Southeast Asia (pp. 1–23). 
Springer International. https://doi.org/10.1007/978-981-16-8136-3_38-1

Vo, D. K. (2022, 2 December). Training the educators for Vietnam’s future growth. World Bank Blogs. https://blogs.worldbank.org/
eastasiapacific/training-educators-vietnams-future-growth

Wise, S. L. (2018). Computer-based testing. In B. B. Frey, The SAGE encyclopedia of educational research, measurement, and 
evaluation. https://doi.org/10.4135/9781506326139

World Bank. (2018). ID enabling environment assessment (IDEEA): Guidance note. World Bank. https://documents1.worldbank.org/
curated/en/881991559312326936/pdf/ID-Enabling-Environment-Assessment-Guidance-Note.pdf

World Bank. (2019). ID enrollment strategies: Practical lessons from around the globe. World Bank. https://documents1.worldbank.
org/curated/en/539361582557916734/pdf/ID-Enrollment-Strategies-Practical-Lessons-From-Around-The-
Globe.pdf

 

C H A P T E R     •  157

https://www.sciencedirect.com/science/article/abs/pii/S0747563218302309
https://dl.acm.org/action/showFmPdf?doi=10.1145%2F2090116
https://unesdoc.unesco.org/ark
https://doi.org/10.1016/j.caeai.2022.100075
https://blog.nus.edu.sg/teachingconnections/2020/10/07/e-proctoring-a-generally-fuss-free-cost-free-method
https://www.institute.global/insights/tech-and-digitalisation/digital-government-south-east-asia-greater-collaboration-needed-reach-regional-integration
https://www.institute.global/insights/tech-and-digitalisation/digital-government-south-east-asia-greater-collaboration-needed-reach-regional-integration
https://digital.library.adelaide.edu.au/dspace/bitstream/2440/135949/1/Tun2022_PhD.pdf
https://emis.uis.unesco.org/wp-content/uploads/sites/5/2020/09/IP65-EMIS-Typology-FINAL.pdf
https://www.unesco.org/en/articles/moeys-test-student-tracking-system
https://www.unesco.org/en/articles/moeys-test-student-tracking-system
https://unesdoc.unesco.org/ark
https://unesdoc.unesco.org/ark
https://www.iiep.unesco.org/en/our-expertise/geospatial-data-educational-planning-and-management
https://www.iiep.unesco.org/en/our-expertise/geospatial-data-educational-planning-and-management
https://unesdoc.unesco.org/ark
https://www.unicef.org/eap/reports/education-management-information-systems-emis-track-individual-student-data-malaysia
https://www.unicef.org/eap/reports/education-management-information-systems-emis-track-individual-student-data-malaysia
https://www.unicef.org/eap/reports/education-management-information-systems-emis-track-individual-student-data-timor-leste
https://www.unicef.org/eap/reports/education-management-information-systems-emis-track-individual-student-data-timor-leste
https://doi.org/10.1080/17508487.2014.913531
https://doi.org/10.1080/17508487.2014.913531
https://www.apjmr.com/wp-content/uploads/2019/05/APJMR-2019.7.2.2.01.pdf
https://www.apjmr.com/wp-content/uploads/2019/05/APJMR-2019.7.2.2.01.pdf
https://doi.org/10.1007/978-981-16-8136-3_38-1
https://blogs.worldbank.org/eastasiapacific/training-educators-vietnams-future-growth
https://blogs.worldbank.org/eastasiapacific/training-educators-vietnams-future-growth
https://doi.org/10.4135/9781506326139
https://documents1.worldbank.org/curated/en/881991559312326936/pdf/ID-Enabling-Environment-Assessment-Guidance-Note.pdf
https://documents1.worldbank.org/curated/en/881991559312326936/pdf/ID-Enabling-Environment-Assessment-Guidance-Note.pdf
https://documents1.worldbank.org/curated/en/539361582557916734/pdf/ID-Enrollment-Strategies-Practical-Lessons-From-Around-The-Globe.pdf
https://documents1.worldbank.org/curated/en/539361582557916734/pdf/ID-Enrollment-Strategies-Practical-Lessons-From-Around-The-Globe.pdf
https://documents1.worldbank.org/curated/en/539361582557916734/pdf/ID-Enrollment-Strategies-Practical-Lessons-From-Around-The-Globe.pdf


World Bank. (2020, 22 April). Major new education, water projects to help build Timor-Leste’s human capital [Press release]. 
https://www.worldbank.org/en/news/press-release/2020/04/22/major-new-education-water-projects-to-help-
build-timor-lestes-human-capital

World Bank. (2021). Beyond unicorns: Harnessing digital technologies for inclusion in Indonesia 2021. World Bank. 
https://documents1.worldbank.org/curated/en/321071627050744463/pdf/Beyond-Unicorns-Harnessing-Digital-
Technologies-for-Inclusion-in-Indonesia.pdf

World Bank. (2023). Identification for development (ID4D) global dataset [Data set]. https://datacatalog.worldbank.org/search/
dataset/0040787

World Bank and Digital Impact Alliance. (2018). Technology landscape for digital identification. International Bank 
for Reconstruction and Development and World Bank. https://documents1.worldbank.org/curated/
en/199411519691370495/Technology-Landscape-for-Digital-Identification.pdf

Yandug, J. S. G., Costales, E. M. D. and Ong, A. K. S. (2023). A conjoint analysis approach, implications, and mitigation plans in 
analyzing students’ preferences for online learning delivery types during the COVID-19 pandemic for engineering 
students: A case study in the Philippines. Sustainability, 15(6), 5513. https://doi.org/10.3390/su15065513

Zuckerman, S. J., Wilcox, K. C., Schiller, K. S. and Durand, F. T. (2018). Absorptive capacity in rural schools: Bending not breaking 
during disruptive innovation implementation. Journal of Research in Rural Education, 3(34). https://jrre.psu.edu/sites/
default/files/2019-06/34-3_0.pdf 

CHAPTER 8

Alliance for Affordable Internet. (2021). 2021 Affordability report. Web Foundation.https://a4ai.org/report/2021- 
affordability-report

Alliance for Affordable Internet and Internet Society. (2021). Universal service and access funds in Latin America and the Caribbean. 
Alliance for Affordable Internet. https://a4ai.org/wp-content/uploads/2022/01/USAF-Report-English.pdf

Allmann, K. and Hazas, M. (2019). The impact of new and emerging internet technologies on climate change and human rights 
submission to the Advisory Committee to the UN Human Rights Council (October 2019). University of Oxford, Faculty of 
Law. https://ohrh.law.ox.ac.uk/wp-content/uploads/2021/04/UN-Human-Rights-Council-Advisory-Committee-
Submission-New-and-Emerging-Technologies-Allmann-Hazas-2.pdf

Ang, J. (2020, 4 March). Parliament: All secondary school students to have personal digital devices by 2028, $200 Edusave top-
up to support purchase. The Straits Times. https://www.straitstimes.com/politics/parliament-all-secondary-school-
students-to-have-personal-digital-devices-by-2028-200

ASEAN. (2015). The ASEAN ICT masterplan 2020. Association of Southeast Asian Nations. https://asean.org/wp-content/
uploads/images/2015/November/ICT/15b%20--%20AIM%202020_Publication_Final.pdf

ASEAN. (2021). ASEAN digital masterplan 2025. Association of Southeast Asian Nations. https://asean.org/wp-content/
uploads/2021/08/ASEAN-Digital-Masterplan-2025.pdf

ASEAN Centre for Energy. (2016). Universal access to energy in ASEAN: The cases of Cambodia and Lao PDR. Association of 
Southeast Asian Nations Centre for Energy https://aseanenergy.org/post/universal-access-to-energy-in-asean-the-
cases-of-cambodia-and-lao-pdr/

Asian Development Bank. (2016). Achieving universal electricity access in Indonesia. Asian Development Bank. https://www.adb.
org/sites/default/files/publication/182314/achieving-electricity-access-ino.pdf

Asian Development Bank. (2020). Technology-enabled innovation in education in Southeast Asia. Asian Development Bank. 
https://www.adb.org/sites/default/files/project-documents/54098/54098-001-tar-en.pdf

Asian Development Bank. (2022). Technology-enabled innovation in education in Southeast Asia (TIESEA). Diagnostic assessment 
report: Philippines country report. Asian Development Bank. https://tiesea.org/wp-content/uploads/2022/05/
Diagnostic-Assessment-Report-Philippines_TIESEA.pdf 

Baranek, B., Titl, V. and Musolff, L. (2021). Detection of collusive networks in e-procurement. SSRN Electronic Journal. https://doi.
org/10.2139/ssrn.3864186

Bayat, N., Ma, R. T. B., Misra, V. and Rubenstein, D. (2022). Big winners and small losers of zero-rating. ACM Transactions on 
Modeling and Performance Evaluation of Computing Systems, 7(1), 1–24. https://doi.org/10.1145/3539731

Bleeker, A. (2019). Using universal service funds to increase access to technology for persons with disabilities in the Caribbean. 
Economic Commission for Latin America and the Caribbean. (Studies and Perspectives No. 79.) https://repositorio.cepal.
org/bitstream/handle/11362/44913/1/S1900752_en.pdf

 

1582 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R TR E F E R E N C E S

https://www.worldbank.org/en/news/press-release/2020/04/22/major-new-education-water-projects-to-help-build-timor-lestes-human-capital
https://www.worldbank.org/en/news/press-release/2020/04/22/major-new-education-water-projects-to-help-build-timor-lestes-human-capital
https://documents1.worldbank.org/curated/en/321071627050744463/pdf/Beyond-Unicorns-Harnessing-Digital-Technologies-for-Inclusion-in-Indonesia.pdf
https://documents1.worldbank.org/curated/en/321071627050744463/pdf/Beyond-Unicorns-Harnessing-Digital-Technologies-for-Inclusion-in-Indonesia.pdf
https://datacatalog.worldbank.org/search/dataset/0040787
https://datacatalog.worldbank.org/search/dataset/0040787
https://documents1.worldbank.org/curated/en/199411519691370495/Technology-Landscape-for-Digital-Identification.pdf
https://documents1.worldbank.org/curated/en/199411519691370495/Technology-Landscape-for-Digital-Identification.pdf
https://doi.org/10.3390/su15065513
https://jrre.psu.edu/sites/default/files/2019-06/34-3_0.pdf
https://jrre.psu.edu/sites/default/files/2019-06/34-3_0.pdf
Foundation.https://a4ai.org/report/2021-
https://a4ai.org/wp-content/uploads/2022/01/USAF-Report-English.pdf
https://ohrh.law.ox.ac.uk/wp-content/uploads/2021/04/UN-Human-Rights-Council-Advisory-Committee-Submission-New-and-Emerging-Technologies-Allmann-Hazas-2.pdf
https://ohrh.law.ox.ac.uk/wp-content/uploads/2021/04/UN-Human-Rights-Council-Advisory-Committee-Submission-New-and-Emerging-Technologies-Allmann-Hazas-2.pdf
https://www.straitstimes.com/politics/parliament-all-secondary-school-students-to-have-personal-digital-devices-by-2028-200
https://www.straitstimes.com/politics/parliament-all-secondary-school-students-to-have-personal-digital-devices-by-2028-200
https://asean.org/wp-content/uploads/images/2015/November/ICT/15b%20--%20AIM%202020_Publication_Final.pdf
https://asean.org/wp-content/uploads/images/2015/November/ICT/15b%20--%20AIM%202020_Publication_Final.pdf
https://asean.org/wp-content/uploads/2021/08/ASEAN-Digital-Masterplan-2025.pdf
https://asean.org/wp-content/uploads/2021/08/ASEAN-Digital-Masterplan-2025.pdf
https://aseanenergy.org/post/universal-access-to-energy-in-asean-the-cases-of-cambodia-and-lao-pdr/
https://aseanenergy.org/post/universal-access-to-energy-in-asean-the-cases-of-cambodia-and-lao-pdr/
https://www.adb.org/sites/default/files/publication/182314/achieving-electricity-access-ino.pdf
https://www.adb.org/sites/default/files/publication/182314/achieving-electricity-access-ino.pdf
https://www.adb.org/sites/default/files/project-documents/54098/54098-001-tar-en.pdf
https://tiesea.org/wp-content/uploads/2022/05/Diagnostic-Assessment-Report-Philippines_TIESEA.pdf
https://tiesea.org/wp-content/uploads/2022/05/Diagnostic-Assessment-Report-Philippines_TIESEA.pdf
https://doi.org/10.2139/ssrn.3864186
https://doi.org/10.2139/ssrn.3864186
https://doi.org/10.1145/3539731
https://repositorio.cepal.org/bitstream/handle/11362/44913/1/S1900752_en.pdf
https://repositorio.cepal.org/bitstream/handle/11362/44913/1/S1900752_en.pdf


Bosio, E. (2021, 17 August). Reducing corruption in public procurement. World Bank Blogs. https://blogs.worldbank.org/
developmenttalk/reducing-corruption-public-procurement

Cambodia Ministry of Education Youth and Sports. (2018). Policy and strategy on information and communication technology in 
education.  https://planipolis.iiep.unesco.org/sites/default/files/ressources/cambodia_policies_strategies_ict.pdf

Cambodia Ministry of Environment. (2016). Sub decree 16 management over electrical equipment and electronic waste. 
https://www.eurocham-cambodia.org/legal_directory_index/detail/332

Chen, E., Clements, S. and Shiau, D. (2023). Key lessons from the rise of antitrust enforcement in South-East Asia. CPI Columns Asia. 
https://www.pymnts.com/cpi_posts/key-lessons-from-the-rise-of-antitrust-enforcement-in-south-east-asia

Chuang, R., Burnett, N. and Robinson, E. (2021). Cost-effectiveness and EdTech: Considerations and case studies. EdTech Hub. 
(Helpdesk Response 32.) https://docs.edtechhub.org/lib/WEFTUGTJ/download/9FGRLFLA/Chuang,%20R.%20et%20
al.%20Cost-effectiveness%20brief(1).pdf 

Decarolis, F. and Giorgiantonio, C. (2022). Corruption red flags in public procurement: New evidence from Italian calls for 
tenders. EPJ Data Science, 11(1), 16. https://doi.org/10.1140/epjds/s13688-022-00325-x 

EdTech Hub. (2023). What we do. https://edtechhub.org/about
Eisenach, J. A. (2015). The economics of zero rating. National Economic Research Associates, Inc. https://www.nera.com/

content/dam/nera/publications/2015/EconomicsofZeroRating.pdf
Flor, A. G. (2021). Free Wi-fi for all. Midterm review and evaluation. Final report. United Nations Development Programme. 

https://erc.undp.org/evaluation/documents/download/19331
Forti, V., Baldé, C. P., Kuehr, R. and Bel, G. (2020). The global e-waste monitor 2020. International Telecommunication Union and 

International Solid Waste Association. https://collections.unu.edu/eserv/UNU:7737/GEM_2020_def_july1.pdf
Giga, ITU and UNICEF. (2023). Giga: Connect every school to the internet. https://giga.global
Ginley, R. (2021, 14 December). To BYOD or not to BYOD, that is the question. Microsoft Education Blog. https://edublog.

microsoft.com/en-au/2021/08/to-byod-or-not-to-byod-that-is-the-question
GSMA. (2013). Universal service fund study. Global System for Mobile Communications Association. https://www.gsma.com/

publicpolicy/wp-content/uploads/2016/09/GSMA2013_Report_SurveyOfUniversalServiceFunds.pdf
Guadagnoli, G. (2021). Open source in international cooperation: A conversation with Petteri Kivimäki on X-Road®. Open Source 

Observatory. https://joinup.ec.europa.eu/collection/open-source-observatory-osor/news/open-source-
international-cooperation

Hennessy, S., Jordan, K., Wagner, D. A. and Team, E. H. (2021). Problem analysis and focus of EdTech Hub’s work: Technology in 
education in low- and middle-income countries. EdTech Hub. (Working Paper No. 7.) https://docs.edtechhub.org/lib/
PBXBB7LF

Hill, D. (2023). E-waste: Southeast Asia’s growing environmental concern. KrAsia. https://kr-asia.com/e-waste-southeast-asias-
growing-environmental-concern

Hirdaramani, Y. (2023). Singapore’s digital government to prioritise industry collaborations, sustainable procurement, says Kok 
Ping Soon, Chief Executive of GovTech. GovInsider.Asia. https://govinsider.asia/intl-en/article/singapores-digital-
government-to-prioritise-industry-collaborations-sustainable-procurement-says-kok-ping-soon-chief-executive-
of-govtech

IEA. (2023). Rural electrification fund’s programmes. International Energy Agency https://www.iea.org/policies/17463-rural-
electrification-funds-programmes

IEA, IRENA, UN, WHO and World Bank. (2020). Access to electricity. In Tracking SDG 7: The energy progress report 2020. 
International Energy Agency, International Renewable Energy Agency, United Nations, World Health Organization 
and World Bank. https://trackingsdg7.esmap.org/data/files/download-documents/02-sdg7-chapter1-
accesstoelectricty_0.pdf

IRENA. (2016, 12-14 December). Current status of renewable energy in Cambodia [Conference presentation]. Renewable 
Energy Statistics Training. https://www.irena.org/-/media/Files/IRENA/Agency/Events/2016/Dec/12/Cambodia-
presentation.pdf?la=en&hash=DF4C3396F9F276C8FB3CF712876AE83B9F1E3109

ITU. (2019). The ASEAN framework for next generation universal service obligation (USO2.0). International Telecommunication 
Union. https://asean.org/wp-content/uploads/2021/08/ASEAN-Framework-for-Next-Generation-Universal-
Service-Obligation.pdf

Jameson, J. (2019). Developing critical and theoretical approaches to educational technology research and practice. British 
Journal of Educational Technology, 50(3), 951–955. https://doi.org/10.1111/bjet.12775

Joyce, K. E. and Cartwright, N. (2019). Bridging the gap between research and practice: Predicting what will work locally. 
American Educational Research Journal, 57(3), 1045–1082. https://doi.org/10.3102/0002831219866687

 

C H A P T E R     •  159

https://blogs.worldbank.org/developmenttalk/reducing-corruption-public-procurement
https://blogs.worldbank.org/developmenttalk/reducing-corruption-public-procurement
https://planipolis.iiep.unesco.org/sites/default/files/ressources/cambodia_policies_strategies_ict.pdf
https://www.eurocham-cambodia.org/legal_directory_index/detail/332
https://www.pymnts.com/cpi_posts/key-lessons-from-the-rise-of-antitrust-enforcement-in-south-east-asia
https://docs.edtechhub.org/lib/WEFTUGTJ/download/9FGRLFLA/Chuang,%20R.%20et%20al.%20Cost-effectiveness%20brief(1).pdf
https://docs.edtechhub.org/lib/WEFTUGTJ/download/9FGRLFLA/Chuang,%20R.%20et%20al.%20Cost-effectiveness%20brief(1).pdf
https://doi.org/10.1140/epjds/s13688-022-00325-x
https://edtechhub.org/about
https://www.nera.com/content/dam/nera/publications/2015/EconomicsofZeroRating.pdf
https://www.nera.com/content/dam/nera/publications/2015/EconomicsofZeroRating.pdf
https://erc.undp.org/evaluation/documents/download/19331
https://collections.unu.edu/eserv/UNU
https://giga.global
https://edublog.microsoft.com/en-au/2021/08/to-byod-or-not-to-byod-that-is-the-question
https://edublog.microsoft.com/en-au/2021/08/to-byod-or-not-to-byod-that-is-the-question
https://www.gsma.com/publicpolicy/wp-content/uploads/2016/09/GSMA2013_Report_SurveyOfUniversalServiceFunds.pdf
https://www.gsma.com/publicpolicy/wp-content/uploads/2016/09/GSMA2013_Report_SurveyOfUniversalServiceFunds.pdf
https://joinup.ec.europa.eu/collection/open-source-observatory-osor/news/open-source-international-cooperation
https://joinup.ec.europa.eu/collection/open-source-observatory-osor/news/open-source-international-cooperation
https://docs.edtechhub.org/lib/PBXBB7LF
https://docs.edtechhub.org/lib/PBXBB7LF
https://kr-asia.com/e-waste-southeast-asias-growing-environmental-concern
https://kr-asia.com/e-waste-southeast-asias-growing-environmental-concern
https://govinsider.asia/intl-en/article/singapores-digital-government-to-prioritise-industry-collaborations-sustainable-procurement-says-kok-ping-soon-chief-executive-of-govtech
https://govinsider.asia/intl-en/article/singapores-digital-government-to-prioritise-industry-collaborations-sustainable-procurement-says-kok-ping-soon-chief-executive-of-govtech
https://govinsider.asia/intl-en/article/singapores-digital-government-to-prioritise-industry-collaborations-sustainable-procurement-says-kok-ping-soon-chief-executive-of-govtech
https://www.iea.org/policies/17463-rural-electrification-funds-programmes
https://www.iea.org/policies/17463-rural-electrification-funds-programmes
https://trackingsdg7.esmap.org/data/files/download-documents/02-sdg7-chapter1-accesstoelectricty_0.pdf
https://trackingsdg7.esmap.org/data/files/download-documents/02-sdg7-chapter1-accesstoelectricty_0.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Events/2016/Dec/12/Cambodia-presentation.pdf?la=en&hash=DF4C3396F9F276C8FB3CF712876AE83B9F1E3109
https://www.irena.org/-/media/Files/IRENA/Agency/Events/2016/Dec/12/Cambodia-presentation.pdf?la=en&hash=DF4C3396F9F276C8FB3CF712876AE83B9F1E3109
https://asean.org/wp-content/uploads/2021/08/ASEAN-Framework-for-Next-Generation-Universal-Service-Obligation.pdf
https://asean.org/wp-content/uploads/2021/08/ASEAN-Framework-for-Next-Generation-Universal-Service-Obligation.pdf
https://doi.org/10.1111/bjet.12775
https://doi.org/10.3102/0002831219866687


Kaizenvest and EdTech Asia. (2022). EdTech landscape: South and South East Asia. https://irp.cdn-website.com/dfdb3685/files/
uploaded/SEA%20EdTechAsia%202022%20copy.pdf

Kawai, K. and Nakabayashi, J. (2022). Detecting large-scale collusion in procurement auctions. Journal of Political Economy, 
130(5), 1364–1411. https://doi.org/10.1086/718913

Kompas.com. (2008). COSTA support open source professionally. https://nasional-kompas-com.translate.goog/
read/2008/11/20/08363352/costa-dukung-open-source-secara-profesional?_x_tr_sl=id&_x_tr_tl=fr&_x_tr_
hl=fr&_x_tr_pto=sc

Krutka, D. G., Smits, R. M. and Willhelm, T. A. (2021). Don’t be evil: Should we use Google in schools?. TechTrends, 65(4), 421–
431. https://doi.org/10.1007/s11528-021-00599-4

Kucirkova, N. (2023, 27 March). Are EdTech companies the casualties or winners of educational evidence wars?. BERA Blog. 
https://www.bera.ac.uk/blog/are-edtech-companies-the-casualties-or-winners-of-educational-evidence-wars

Mitchell, J. and D’Rozario, J. (2022). Cost effective EdTech paper 2: Good practice. EdTech Hub. (Position paper.) https://doi.
org/10.53832/edtechhub.0119 

Mooney, M. E. (2022). Solar phone chargers: Best options in 2022 reviewed [News]. EnergySage. https://news.energysage.
com/solar-phone-chargers-overview

Morrison, J. R., Ross, S. M. and Cheung, A. C. K. (2019). From the market to the classroom: How ed-tech products are procured 
by school districts interacting with vendors. Educational Technology Research and Development, 67(2), 389–421. 
https://doi.org/10.1007/s11423-019-09649-4

Myanmar Ministry of Natural Resources and Environmental Conservation. (2018). National waste management strategy and 
master plan for Myanmar (2018-2030). https://wedocs.unep.org/bitstream/handle/20.500.11822/33128/NWMSMP.
pdf?sequence=1&isAllowed=y

Myanmar Ministry of Transport and Communications Post and Telecom Department. (2018). Executive summary: Universal 
service strategy for Myanmar (2018 to 2022). https://ptd.gov.mm/ckfinder/userfiles/files/Executive%20Summary%20
of%20Universal%20Service%20Strategy%20(English)_0.pdf

Nagle, F. (2022). Strengthening digital infrastructure: A policy agenda for free and open source software. Center on Regulation and 
Markets at Brookings. (Brookings Center on Regulation and Markets Policy Brief.) https://www.brookings.edu/
research/strengthening-digital-infrastructure-a-policy-agenda-for-free-and-open-source-software

Nordic Institute for Interoperability Solutions. (2023). X-Road® Data Exchange Layer. https://x-road.global/contact
Nuchapat, N. (2019). Information exposure behaviour and satisfaction on Netpracharat project service among people in Nonsung 

district Nakhonratchasima province. Faculty of Humanities and Social Sciences, Burapha University. http://ir.buu.ac.th/
dspace/bitstream/1513/136/1/60920224.pdf

Octava Foundation, Better Purpose and MIT Solve. (2022). EdTech in Southeast Asia. Octava Foundation. https://
octavafoundation.org/edtech-in-south-east-asia-white-paper

OECD. (2023). Technology for an irreversible transformation in Indonesia’s education system. https://oecd-opsi.org/innovations/
technology-for-an-irreversible-transformation-in-indonesias-education-system

OECD and Asian Development Bank. (2019). Government at a glance: Southeast Asia 2019. OECD Publishing. https://doi.
org/10.1787/9789264305915-en

OLPC. (2023). About OLPC. https://laptop.org/aboutolpc
Omidyar Network. (2019). Scaling access and impact: Realizing the power of EdTech. Omidyar Network. https://assets.

imaginablefutures.com/media/documents/Scaling_Access_and_Impact_Indonesia_Report_vFinal_r.pdf
Oxford Business Group. (2019). Myanmar universal service fund supports mobile signal coverage growth. https://

oxfordbusinessgroup.com/reports/myanmar/2019-report/economy/the-final-hurdle-officials-are-pursuing-99-
mobile-signal-coverage-by-2022-which-will-be-funded-by-the-first-universal-service-fund

Philippines Department of Information and Communications Technology. (2017). National broadband plan: Building infostructures 
for a digital nation. https://dict.gov.ph/wp-content/uploads/2017/09/2017.08.09-National-Broadband-Plan.pdf

Philippines House of Representatives. (2006). House bill no. 5769. https://www.ombudsman.gov.ph/UNDP4/wp-content/
uploads/2013/01/FOSS-Bill-Final-Draft.pdf

Philippines Information Agency. (2023, 8 June). DICT-XI launches first barangay-based Tech4ED center in Brgy. Mandug [News]. 
https://mirror.pia.gov.ph/news/2023/06/08/dict-xi-launches-first-barangay-based-tech4ed-center-in- 
brgy-mandug

Poggi, N. (2021, 29 June). Device security in schools: The pros and cons of BYOD. Prey Blog. https://preyproject.com/blog/
device-security-in-schools-byod-for-lovers-and-haters

Regan, P. M. and Bailey, J. (2019). Big data, privacy and education applications. Ottawa Faculty of Law Working Paper, 2019-44. 
https://doi.org/10.2139/ssrn.3501191

 

1602 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R TR E F E R E N C E S

https://irp.cdn-website.com/dfdb3685/files/uploaded/SEA%20EdTechAsia%202022%20copy.pdf
https://irp.cdn-website.com/dfdb3685/files/uploaded/SEA%20EdTechAsia%202022%20copy.pdf
https://doi.org/10.1086/718913
http://Kompas.com
https://nasional-kompas-com.translate.goog/read/2008/11/20/08363352/costa-dukung-open-source-secara-profesional?_x_tr_sl=id&_x_tr_tl=fr&_x_tr_hl=fr&_x_tr_pto=sc
https://nasional-kompas-com.translate.goog/read/2008/11/20/08363352/costa-dukung-open-source-secara-profesional?_x_tr_sl=id&_x_tr_tl=fr&_x_tr_hl=fr&_x_tr_pto=sc
https://nasional-kompas-com.translate.goog/read/2008/11/20/08363352/costa-dukung-open-source-secara-profesional?_x_tr_sl=id&_x_tr_tl=fr&_x_tr_hl=fr&_x_tr_pto=sc
https://doi.org/10.1007/s11528-021-00599-4
https://www.bera.ac.uk/blog/are-edtech-companies-the-casualties-or-winners-of-educational-evidence-wars
https://doi.org/10.53832/edtechhub.0119
https://doi.org/10.53832/edtechhub.0119
https://news.energysage.com/solar-phone-chargers-overview
https://news.energysage.com/solar-phone-chargers-overview
https://doi.org/10.1007/s11423-019-09649-4
https://wedocs.unep.org/bitstream/handle/20.500.11822/33128/NWMSMP.pdf?sequence=1&isAllowed=y
https://wedocs.unep.org/bitstream/handle/20.500.11822/33128/NWMSMP.pdf?sequence=1&isAllowed=y
https://ptd.gov.mm/ckfinder/userfiles/files/Executive%20Summary%20of%20Universal%20Service%20Strategy%20(English)_0.pdf
https://ptd.gov.mm/ckfinder/userfiles/files/Executive%20Summary%20of%20Universal%20Service%20Strategy%20(English)_0.pdf
https://www.brookings.edu/research/strengthening-digital-infrastructure-a-policy-agenda-for-free-and-open-source-software
https://www.brookings.edu/research/strengthening-digital-infrastructure-a-policy-agenda-for-free-and-open-source-software
https://x-road.global/contact
http://ir.buu.ac.th/dspace/bitstream/1513/136/1/60920224.pdf
http://ir.buu.ac.th/dspace/bitstream/1513/136/1/60920224.pdf
https://octavafoundation.org/edtech-in-south-east-asia-white-paper
https://octavafoundation.org/edtech-in-south-east-asia-white-paper
https://oecd-opsi.org/innovations/technology-for-an-irreversible-transformation-in-indonesias-education-system
https://oecd-opsi.org/innovations/technology-for-an-irreversible-transformation-in-indonesias-education-system
https://doi.org/10.1787/9789264305915-en
https://doi.org/10.1787/9789264305915-en
https://laptop.org/aboutolpc
https://assets.imaginablefutures.com/media/documents/Scaling_Access_and_Impact_Indonesia_Report_vFinal_r.pdf
https://assets.imaginablefutures.com/media/documents/Scaling_Access_and_Impact_Indonesia_Report_vFinal_r.pdf
https://oxfordbusinessgroup.com/reports/myanmar/2019-report/economy/the-final-hurdle-officials-are-pursuing-99-mobile-signal-coverage-by-2022-which-will-be-funded-by-the-first-universal-service-fund
https://oxfordbusinessgroup.com/reports/myanmar/2019-report/economy/the-final-hurdle-officials-are-pursuing-99-mobile-signal-coverage-by-2022-which-will-be-funded-by-the-first-universal-service-fund
https://oxfordbusinessgroup.com/reports/myanmar/2019-report/economy/the-final-hurdle-officials-are-pursuing-99-mobile-signal-coverage-by-2022-which-will-be-funded-by-the-first-universal-service-fund
https://dict.gov.ph/wp-content/uploads/2017/09/2017.08.09-National-Broadband-Plan.pdf
https://www.ombudsman.gov.ph/UNDP4/wp-content/uploads/2013/01/FOSS-Bill-Final-Draft.pdf
https://www.ombudsman.gov.ph/UNDP4/wp-content/uploads/2013/01/FOSS-Bill-Final-Draft.pdf
https://mirror.pia.gov.ph/news/2023/06/08/dict-xi-launches-first-barangay-based-tech4ed-center-in-
https://preyproject.com/blog/device-security-in-schools-byod-for-lovers-and-haters
https://preyproject.com/blog/device-security-in-schools-byod-for-lovers-and-haters
https://doi.org/10.2139/ssrn.3501191


Ribeiro Cardoso de Barros, C. (2019). Regulatory policies and ICT trends: Insights from Timor-Leste. United Nations Economic and 
Social Commission for Asia and the Pacific. (Asia-Pacific Information Superhighway Working Paper Series.) https://
www.unescap.org/sites/default/files/Regulatory%20Policies%20and%20ICT%20Trends%2C%20Insights%20from%20
Timor-Leste.pdf

Roddis, S., Collis, V., Steer, L. and Swift Cunningham, M. (2021). Financing for the EdTech ecosystem: A working paper. The 
Education Commission. https://educationcommission.org/wp-content/uploads/2021/12/Education-Commission-
Landscape-Paper-Dec-2021.pdf

RTI International. (2020). All children reading-Philippines. EdTech ecosystem report: Philippines. United States Agency for 
International Development. https://pdf.usaid.gov/pdf_docs/PA00WKGW.pdf

SEAMEO. (2010). Status of ICT integration in education in Southeast Asian countries. Southeast Asia Ministers of Education 
Organization. https://elibrary.seameo.org/slims9/index.php?p=show_detail&id=396&keywords=

Selwyn, N. (2021). Ed-Tech within limits: Anticipating educational technology in times of environmental crisis. E-Learning and 
Digital Media, 18(5), 496–510. https://doi.org/10.1177/20427530211022951

Selwyn, N. (2023). Digital degrowth: Toward radically sustainable education technology. Learning, Media and Technology, 1–14. 
https://doi.org/10.1080/17439884.2022.2159978

Singapore Infocomm Media Development Authority. (2023). DigitalAccess@Home. https://www.imda.gov.sg/dah
Singapore National Environment Agency. (2023). E-waste management. https://www.nea.gov.sg/our-services/waste-

management/3r-programmes-and-resources/e-waste-management/extended-producer-responsibility-(epr)-
system-for-e-waste-management-system

Slavin, R. E. (2020). How evidence-based reform will transform research and practice in education. Educational Psychologist, 
55(1), 21–31. https://doi.org/10.1080/00461520.2019.1611432

Steeves, H. L. and Kwami, J. (2017). Interrogating gender divides in technology for education and development: The case of the 
one laptop per child project in Ghana. Studies in Comparative International Development, 52(2), 174–192. 
https://doi.org/10.1007/s12116-017-9245-y

Stock, R. (2019, 11 January). Strategies for parents facing “BYOD” school device spend-up. Stuff. https://www.stuff.co.nz/
business/money/109833314/strategies-for-parents-facing-byod-school-device-spendup

Tan, O. S. and Chua, J. J. E. (2023). Singapore’s endemic approach to education: Re-envisioning schools and learning. In F. M. 
Reimers (Ed.), Schools and society during the COVID-19 pandemic: How education systems changed and the road ahead 
(pp. 193–210). Springer. https://link.springer.com/chapter/10.1007/978-3-031-42671-1_10

Thai PBS News. (2020). THE EXIT: Check out the Pracharat Net project. https://www.thaipbs.or.th/news/content/295636
Thailand Kingdom. (2018). National strategy 2018–2037. https://www.bic.moe.go.th/images/stories/pdf/National_Strategy_

Summary.pdf
Thakur, D. and Potter, L. (2018). Universal service and access funds: An untapped resource to close the gender digital divide. 

Web Foundation. https://webfoundation.org/docs/2018/03/Using-USAFs-to-Close-the-Gender-Digital-Divide- 
in-Africa.pdf

Tham, D. (2023, 28 February). New scheme to help 60,000 lower-income families obtain internet access, digital devices. 
Channel News Asia. https://www.channelnewsasia.com/singapore/digital-access-inclusivity-internet-broadband-
lower-income-households-3311231

The Economist Intelligence Unit. (2021). Connecting learners: Narrowing the educational divide: The benefits from, and barriers to, 
improved school connectivity and access to digital learning. The Economist Intelligence Unit. https://connectinglearners.
economist.com/connecting-learners

Thinley, S. (2023, 18 October). Developing a digital education strategy for schools in Cambodia. EdTech Hub Blog. https://
edtechhub.org/2023/10/18/developing-a-digital-education-strategy-for-schools-in-cambodia

Timor Leste Ministry of Education. (2011). National education strategic plan 2011–2030. https://www.globalpartnership.org/
sites/default/files/2011-08-Ministry-of-Education-Timor-Leste-Education-Plan_processed.pdf

Titl, V. and Geys, B. (2019). Political donations and the allocation of public procurement contracts. European Economic Review, 
111, 443–458. https://doi.org/10.1016/j.euroecorev.2018.11.004

Titl, V., Witte, K. D. and Geys, B. (2021). Political donations, public procurement and government efficiency. World Development, 
148, 105666. https://doi.org/10.1016/j.worlddev.2021.105666

Transparency and Accountability Network Philippines. (2012). CSO/NGO module in the PhilGEPS. Asian Development Bank. 
https://www.adb.org/sites/default/files/project-documents//42537-012-phi-tacr-05.pdf

Trucano, M. (2015, 26 February). Universal service funds & connecting schools to the internet around the world. World Bank 
Blogs. https://blogs.worldbank.org/edutech/universal-service-funds-connecting-schools-internet-around-world

 

C H A P T E R     •  161

https://www.unescap.org/sites/default/files/Regulatory%20Policies%20and%20ICT%20Trends%2C%20Insights%20from%20Timor-Leste.pdf
https://www.unescap.org/sites/default/files/Regulatory%20Policies%20and%20ICT%20Trends%2C%20Insights%20from%20Timor-Leste.pdf
https://www.unescap.org/sites/default/files/Regulatory%20Policies%20and%20ICT%20Trends%2C%20Insights%20from%20Timor-Leste.pdf
https://educationcommission.org/wp-content/uploads/2021/12/Education-Commission-Landscape-Paper-Dec-2021.pdf
https://educationcommission.org/wp-content/uploads/2021/12/Education-Commission-Landscape-Paper-Dec-2021.pdf
https://pdf.usaid.gov/pdf_docs/PA00WKGW.pdf
https://elibrary.seameo.org/slims9/index.php?p=show_detail&id=396&keywords=
https://doi.org/10.1177/20427530211022951
https://doi.org/10.1080/17439884.2022.2159978
https://www.imda.gov.sg/dah
https://www.nea.gov.sg/our-services/waste-management/3r-programmes-and-resources/e-waste-management/extended-producer-responsibility-(epr)-system-for-e-waste-management-system
https://www.nea.gov.sg/our-services/waste-management/3r-programmes-and-resources/e-waste-management/extended-producer-responsibility-(epr)-system-for-e-waste-management-system
https://www.nea.gov.sg/our-services/waste-management/3r-programmes-and-resources/e-waste-management/extended-producer-responsibility-(epr)-system-for-e-waste-management-system
https://doi.org/10.1080/00461520.2019.1611432
https://doi.org/10.1007/s12116-017-9245-y
https://www.stuff.co.nz/business/money/109833314/strategies-for-parents-facing-byod-school-device-spendup
https://www.stuff.co.nz/business/money/109833314/strategies-for-parents-facing-byod-school-device-spendup
https://link.springer.com/chapter/10.1007/978-3-031-42671-1_10
https://www.thaipbs.or.th/news/content/295636
https://www.bic.moe.go.th/images/stories/pdf/National_Strategy_Summary.pdf
https://www.bic.moe.go.th/images/stories/pdf/National_Strategy_Summary.pdf
https://webfoundation.org/docs/2018/03/Using-USAFs-to-Close-the-Gender-Digital-Divide-
https://www.channelnewsasia.com/singapore/digital-access-inclusivity-internet-broadband-lower-income-households-3311231
https://www.channelnewsasia.com/singapore/digital-access-inclusivity-internet-broadband-lower-income-households-3311231
https://connectinglearners.economist.com/connecting-learners
https://connectinglearners.economist.com/connecting-learners
https://edtechhub.org/2023/10/18/developing-a-digital-education-strategy-for-schools-in-cambodia
https://edtechhub.org/2023/10/18/developing-a-digital-education-strategy-for-schools-in-cambodia
https://www.globalpartnership.org/sites/default/files/2011-08-Ministry-of-Education-Timor-Leste-Education-Plan_processed.pdf
https://www.globalpartnership.org/sites/default/files/2011-08-Ministry-of-Education-Timor-Leste-Education-Plan_processed.pdf
https://doi.org/10.1016/j.euroecorev.2018.11.004
https://doi.org/10.1016/j.worlddev.2021.105666
https://www.adb.org/sites/default/files/project-documents//42537-012-phi-tacr-05.pdf
https://blogs.worldbank.org/edutech/universal-service-funds-connecting-schools-internet-around-world


UN ESCAP. (2017). The impact of universal service funds on fixed-broadband deployment and internet adoption in Asia and the Pacific. 
United Nations Economic and Social Commission for Asia and the Pacific. (Asia-Pacific Information Superhighway 
(AP-IS) Working Paper Series.) https://www.unescap.org/sites/default/files/Universal%20Access%20and%20
Service%20Funds.pdf

UN ESCAP. (2020). The impact of universal service funds on fixed-broadband deployment and internet adoption in Asia and the Pacific. 
United Nations Economic and Social Commission for Asia and the Pacific. (Asia-Pacific Information Superhighway 
Policy Briefs.) https://www.unescap.org/sites/default/d8files/knowledge-products/Universal_%20and_Service_%20
Fund_ids.pdf

UNCAC Civil Society Coalition. (2021). Southeast Asia anti-corruption platform. https://uncaccoalition.org/anti-corruption-
platforms/southeast-asia

UNCTAD. (2013). Promoting local IT sector development through public procurement. United Nations Conference on Trade and 
Development. https://unctad.org/system/files/official-document/dtlstict2012d5_en.pdf

UNDP. (2022). Reaching Cambodia’s last mile with inclusive and sustainable energy access. United Nations Development 
Programme. https://www.undp.org/cambodia/news/reaching-cambodia%E2%80%99s-last-mile-inclusive-and-
sustainable-energy-access

UNESCO. (2019). UNESCO’s internet universality indicators: A framework for assessing internet development. UNESCO. 
https://unesdoc.unesco.org/ark:/48223/pf0000367617/PDF/367617eng.pdf.multi

UNESCO. (2022). Guidelines for ICT in education policies and masterplans. UNESCO. https://unesdoc.unesco.org/ark:/48223/
pf0000380926/PDF/380926eng.pdf.multi

UNESCO Bangkok. (2019).Hackathon for promoting indigenous languages through free and open source software. https://
en.iyil2019.org/events/hackathon-for-promoting-indigenous-languages-through-free-and-open-source-software/

UNESCO Bangkok and the Regional Bureau for Education in Asia and the Pacific. (2021). Assessing internet development 
in Thailand: Using UNESCO’s internet universality ROAM-X indicators. https://unesdoc.unesco.org/ark:/48223/
pf0000380351

United Nations Human Rights Council. (2022). Impact of the digitalization of education on the right to education: Report of the 
special rapporteur on the right to education, Koumbou Boly Barry. United Nations Human Rights Council.  
https://digitallibrary.un.org/record/3973358?v=pdf 

UNODC. (2020). Public procurement reform in Indonesia. https://www.unodc.org/roseap/en/what-we-do/anti-corruption/
topics/2020/public-procurement-reform-indonesia.html

UnPLUG. (2012). University of the Philippines Linux Users’ Group (UnPLUG). https://www.uplug.org
Viet Nam Ministry of Information and Communication. (2009). Directory of open source software products. 

https://lamdong.gov.vn/sites/stttt/cntt/ung-dung/ma-nguon-mo/SitePages/danh-muc-cac-san-pham-phan-
mem-ma-nguon-mo.aspx

Viet Nam Ministry of Information and Communication. (2012). Official dispatch 1750/BTTTT-ITTT guiding the formulation of an 
application development plan. https://thuvienphapluat.vn/cong-van/cong-nghe-thong-tin/Cong-van-1750-BTTTT-
CNTT-huong-dan-xay-dung-ke-hoach-phat-trien-ung-dung-145685.aspx

Williamson, B., Gulson, K. N., Perrotta, C. and Witzenberger, K. (2022). Amazon and the new global connective architectures 
of education governance. Harvard Educational Review, 92(2), 231–256. https://meridian.allenpress.com/her/article-
abstract/92/2/231/483738/Amazon-and-the-New-Global-Connective-Architectures?redirectedFrom=fulltext

World Bank. (2020). EdTech in Indonesia: Ready for take-off?. World Bank. (ITF Research Reports.) https://documents1.worldbank.
org/curated/en/535881589465343528/pdf/EdTech-in-Indonesia-Ready-for-Take-off.pdf 

World Bank. (2023a). Access to electricity (% of population): Timor-Leste. In IEA, IRENA, UNSD, World Bank and WHO, Tracking 
SDG 7: The Energy Progress Report. World Bank. https://data.worldbank.org/indicator/EG.ELC.ACCS.ZS?locations=TL

World Bank. (2023b). Global public procurement database. https://www.worldbank.org/en/topic/governance/brief/global-public-
procurement-database

World Trade Organization. (2023). Agreement on Government Procurement 2012. World Trade Organization. https://www.wto.org/
english/tratop_e/gproc_e/gpa_1994_e.htm

Yeop, Y. H. bin, Othman, Z. A., Abdullah, S. N. H. S., Mokhtar, U. A. and Fauzi, W. F. P. (2018). BYOD implementation factors in 
schools: A case study in Malaysia. International Journal of Advanced Computer Science and Applications, 9(12), 311–317. 
https://dx.doi.org/10.14569/IJACSA.2018.091245

 

1622 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R TR E F E R E N C E S

https://www.unescap.org/sites/default/files/Universal%20Access%20and%20Service%20Funds.pdf
https://www.unescap.org/sites/default/files/Universal%20Access%20and%20Service%20Funds.pdf
https://www.unescap.org/sites/default/d8files/knowledge-products/Universal_%20and_Service_%20Fund_ids.pdf
https://www.unescap.org/sites/default/d8files/knowledge-products/Universal_%20and_Service_%20Fund_ids.pdf
https://uncaccoalition.org/anti-corruption-platforms/southeast-asia
https://uncaccoalition.org/anti-corruption-platforms/southeast-asia
https://unctad.org/system/files/official-document/dtlstict2012d5_en.pdf
https://www.undp.org/cambodia/news/reaching-cambodia%E2%80%99s-last-mile-inclusive-and-sustainable-energy-access
https://www.undp.org/cambodia/news/reaching-cambodia%E2%80%99s-last-mile-inclusive-and-sustainable-energy-access
https://unesdoc.unesco.org/ark
https://unesdoc.unesco.org/ark
https://en.iyil2019.org/events/hackathon-for-promoting-indigenous-languages-through-free-and-open-source-software/
https://en.iyil2019.org/events/hackathon-for-promoting-indigenous-languages-through-free-and-open-source-software/
https://unesdoc.unesco.org/ark
https://digitallibrary.un.org/record/3973358?v=pdf
https://www.unodc.org/roseap/en/what-we-do/anti-corruption/topics/2020/public-procurement-reform-indonesia.html
https://www.unodc.org/roseap/en/what-we-do/anti-corruption/topics/2020/public-procurement-reform-indonesia.html
https://www.uplug.org
https://lamdong.gov.vn/sites/stttt/cntt/ung-dung/ma-nguon-mo/SitePages/danh-muc-cac-san-pham-phan-mem-ma-nguon-mo.aspx
https://lamdong.gov.vn/sites/stttt/cntt/ung-dung/ma-nguon-mo/SitePages/danh-muc-cac-san-pham-phan-mem-ma-nguon-mo.aspx
https://thuvienphapluat.vn/cong-van/cong-nghe-thong-tin/Cong-van-1750-BTTTT-CNTT-huong-dan-xay-dung-ke-hoach-phat-trien-ung-dung-145685.aspx
https://thuvienphapluat.vn/cong-van/cong-nghe-thong-tin/Cong-van-1750-BTTTT-CNTT-huong-dan-xay-dung-ke-hoach-phat-trien-ung-dung-145685.aspx
https://meridian.allenpress.com/her/article-abstract/92/2/231/483738/Amazon-and-the-New-Global-Connective-Architectures?redirectedFrom=fulltext
https://meridian.allenpress.com/her/article-abstract/92/2/231/483738/Amazon-and-the-New-Global-Connective-Architectures?redirectedFrom=fulltext
https://documents1.worldbank.org/curated/en/535881589465343528/pdf/EdTech-in-Indonesia-Ready-for-Take-off.pdf
https://documents1.worldbank.org/curated/en/535881589465343528/pdf/EdTech-in-Indonesia-Ready-for-Take-off.pdf
https://data.worldbank.org/indicator/EG.ELC.ACCS.ZS?locations=TL
https://www.worldbank.org/en/topic/governance/brief/global-public-procurement-database
https://www.worldbank.org/en/topic/governance/brief/global-public-procurement-database
https://www.wto.org/english/tratop_e/gproc_e/gpa_1994_e.htm
https://www.wto.org/english/tratop_e/gproc_e/gpa_1994_e.htm
https://dx.doi.org/10.14569/IJACSA.2018.091245


CHAPTER 9

Allen, M. H., Tham, Y. M. and Amzar, F. (2022).Singapore.. In A. C. Raul (Ed.)  The privacy, data protection and cybersecurity 
law review (pp. 378-395).  https://datamatters.sidley.com/wp-content/uploads/sites/2/2022/11/aacCBPR-and-
APC.pdf

Ang, J. (2020). Singapore schools to resume use of Zoom for home-based learning with additional safeguards in place. The 
Straits Times. https://www.straitstimes.com/singapore/education/schools-to-resume-use-of-zoom-for-home-
based-learning-with-additional-safeguards

APEC. (2015). APEC privacy framework. Asia-Pacific Economic Cooperation. https://www.apec.org/docs/default-source/
Publications/2017/8/APEC-Privacy-Framework-(2015)/217_ECSG_2015-APEC-Privacy-Framework.pdf

APWG. (2022). Phishing activity trends report: 3rd quarter 2022. Anti-Phishing Working Group. https://docs.apwg.org/reports/
apwg_trends_report_q3_2022.pdf

Arumugam, C. T. a/p, Said, M. A. B. and Farid, N. D. B. N. (2021). Screen-based media and young children: Review and 
recommendations. Malaysian Family Physician, 16(2), 7–13. https://doi.org/10.51866/rv1143

ASEAN Regional Coalition to #StopDigitalDictatorship. (2022). Joint submission to the high commissioner for human 
rights on the right to privacy in the digital age. Association of Southeast Asian Nations Regional Coalition 
to #StopDigitalDictatorship. https://www.ohchr.org/sites/default/files/documents/issues/digitalage/
reportprivindigage2022/submissions/2022-09-06/CFI-RTP-ASEAN-Coalition-to-SDD.pdf

Baker, R. S. and Hawn, A. (2022). Algorithmic bias in education. International Journal of Artificial Intelligence in Education, 32(4), 
1052–1092. https://doi.org/10.1007/s40593-021-00285-9

Bautista, G. E. (2022, 20 July). Ransomware attacks on education increase globally. Malaya Business Insights. https://malaya.
com.ph/news_special_feature/ransomware-attacks-on-education-increase-globally

Borgesius, F. Z. (2018). Discrimination, artificial intelligence, and algorithmic decision-making. Council of Europe. https://rm.coe.int/
discrimination-artificial-intelligence-and-algorithmic-decision-making/1680925d73

Brunei Darussalam Ministry of Culture Youth and Sports. (2015). National framework on child protection (NFCP): Brunei 
Darussalam. http://japem.gov.bn/documents/nfcp.pdf 

Buan, L. (2020, 25  May 25). Reports of sexual abuse of children triple during lockdown. Rappler. https://www.rappler.com/
nation/261906-doj-blames-telecoms-reports-sexual-abuse-children-triple-coronavirus-lockdown/

Bunthoeurn, O. (2023, 20 July). Schools ban smartphones during class. Phnom Penh Post. https://www.phnompenhpost.com/
national/schools-ban-smartphones-during-class

Buolamwini, J. and Gebru, T. (2018). Gender shades: Intersectional accuracy disparities in commercial gender classification. 
Proceedings of Machine Learning Research, 81, 1–15. https://proceedings.mlr.press/v81/buolamwini18a/
buolamwini18a.pdf

Chan, C. C., Tadeo, Y. L. R., Rima, S. T. and Movido, R. J. (2022). Lacking copyright: A policy brief on the prohibition on the public 
education sector of the Philippines to own copyright and its consequences. Asia Pacific Journal of IP Management and 
Innovation, 1(1). https://www.dlsu.edu.ph/wp-content/uploads/pdf/research/journals/apjipmi/papers/maiden-issue/
policy-brief.pdf

Chao, K. (2022). International: Handling children’s personal data in the APAC region: Part two. One Trust Data Guidance. https://
www.dataguidance.com/opinion/international-handling-childrens-personal-data-0

Chia, M. Y. H., Chua, T. B. K., Komar, J. and Lua, V. Y. Q. (2020). Associations between parent attitudes and on and off-screen 
behaviours of preschool children. International iPreschooler Surveillance Study Among Asians and otheRs. 
https://www.iissaar.com/post/associations-between-parent-attitudes-and-on-and-off-screen-behaviours-of-
preschool-children

CHILD. (2021). Impact of screen viewing during early childhood on cognitive development. Centre for Holistic Initiatives for Learning 
& Development. https://thechild.sg/wp-content/uploads/sites/25/2021/07/EI_002_CHILD_Impact-of-Screen-
Viewing-on-Cognitive-Development_For-Circulation-digital.pdf

Citron, D. K. and Solove, D. J. (2022). Privacy harms. Boston University Law Review, 102, 793. https://heinonline.org/HOL/
Page?handle=hein.journals/bulr102&div=20&g_sent=1&casa_token=&collection=journals

Dhamayanti, M., Dwiwina, R. G. and Adawiyah, R. (2019). Influence of adolescents’ smartphone addiction on mental and 
emotional development in West Java, Indonesia. Majalah Kedokteran Bandung, 51(1), 46–52. https://journal.fk.unpad.
ac.id/index.php/mkb/article/view/1577

 

C H A P T E R     •  163

https://datamatters.sidley.com/wp-content/uploads/sites/2/2022/11/aacCBPR-and-APC.pdf
https://datamatters.sidley.com/wp-content/uploads/sites/2/2022/11/aacCBPR-and-APC.pdf
https://www.straitstimes.com/singapore/education/schools-to-resume-use-of-zoom-for-home-based-learning-with-additional-safeguards
https://www.straitstimes.com/singapore/education/schools-to-resume-use-of-zoom-for-home-based-learning-with-additional-safeguards
https://www.apec.org/docs/default-source/Publications/2017/8/APEC-Privacy-Framework-(2015)/217_ECSG_2015-APEC-Privacy-Framework.pdf
https://www.apec.org/docs/default-source/Publications/2017/8/APEC-Privacy-Framework-(2015)/217_ECSG_2015-APEC-Privacy-Framework.pdf
https://docs.apwg.org/reports/apwg_trends_report_q3_2022.pdf
https://docs.apwg.org/reports/apwg_trends_report_q3_2022.pdf
https://doi.org/10.51866/rv1143
https://www.ohchr.org/sites/default/files/documents/issues/digitalage/reportprivindigage2022/submissions/2022-09-06/CFI-RTP-ASEAN-Coalition-to-SDD.pdf
https://www.ohchr.org/sites/default/files/documents/issues/digitalage/reportprivindigage2022/submissions/2022-09-06/CFI-RTP-ASEAN-Coalition-to-SDD.pdf
https://doi.org/10.1007/s40593-021-00285-9
https://malaya.com.ph/news_special_feature/ransomware-attacks-on-education-increase-globally
https://malaya.com.ph/news_special_feature/ransomware-attacks-on-education-increase-globally
https://rm.coe.int/discrimination-artificial-intelligence-and-algorithmic-decision-making/1680925d73
https://rm.coe.int/discrimination-artificial-intelligence-and-algorithmic-decision-making/1680925d73
http://japem.gov.bn/documents/nfcp.pdf
https://www.rappler.com/nation/261906-doj-blames-telecoms-reports-sexual-abuse-children-triple-coronavirus-lockdown/
https://www.rappler.com/nation/261906-doj-blames-telecoms-reports-sexual-abuse-children-triple-coronavirus-lockdown/
https://www.phnompenhpost.com/national/schools-ban-smartphones-during-class
https://www.phnompenhpost.com/national/schools-ban-smartphones-during-class
https://proceedings.mlr.press/v81/buolamwini18a/buolamwini18a.pdf
https://proceedings.mlr.press/v81/buolamwini18a/buolamwini18a.pdf
https://www.dlsu.edu.ph/wp-content/uploads/pdf/research/journals/apjipmi/papers/maiden-issue/policy-brief.pdf
https://www.dlsu.edu.ph/wp-content/uploads/pdf/research/journals/apjipmi/papers/maiden-issue/policy-brief.pdf
https://www.dataguidance.com/opinion/international-handling-childrens-personal-data-0
https://www.dataguidance.com/opinion/international-handling-childrens-personal-data-0
https://www.iissaar.com/post/associations-between-parent-attitudes-and-on-and-off-screen-behaviours-of-preschool-children
https://www.iissaar.com/post/associations-between-parent-attitudes-and-on-and-off-screen-behaviours-of-preschool-children
https://thechild.sg/wp-content/uploads/sites/25/2021/07/EI_002_CHILD_Impact-of-Screen-Viewing-on-Cognitive-Development_For-Circulation-digital.pdf
https://thechild.sg/wp-content/uploads/sites/25/2021/07/EI_002_CHILD_Impact-of-Screen-Viewing-on-Cognitive-Development_For-Circulation-digital.pdf
https://heinonline.org/HOL/Page?handle=hein.journals/bulr102&div=20&g_sent=1&casa_token=&collection=journals
https://heinonline.org/HOL/Page?handle=hein.journals/bulr102&div=20&g_sent=1&casa_token=&collection=journals
https://journal.fk.unpad.ac.id/index.php/mkb/article/view/1577
https://journal.fk.unpad.ac.id/index.php/mkb/article/view/1577


ECPAT International. (2022). Promising government interventions addressing online child sexual exploitation and abuse. Global 
Partnership to End Violence Against Children. (Disrupting Harm Data Insight 5.) https://www.end-violence.org/
sites/default/files/paragraphs/download/Disrupting%20Harm%20-%20Data-Insight%205%20-%20Promising%20
Government%20Interventions%20addressing%20OCSEA.pdf

ECPAT, Interpol and UNICEF. (2022a). Disrupting Harm in Cambodia: Evidence on online child sexual exploitation and abuse. Global 
Partnership to End Violence Against Children. https://ecpat.org/wp-content/uploads/2022/09/DH_Cambodia_
ONLINE_final_JS-1.pdf

ECPAT, Interpol and UNICEF. (2022b). Disrupting Harm in Indonesia: Evidence on online child sexual exploitation and abuse. Global 
Partnership to End Violence Against Children. https://www.end-violence.org/sites/default/files/2022-09/DH_
Indonesia_ONLINE_final.pdf

ECPAT, Interpol and UNICEF. (2022c). Disrupting Harm in Malaysia: Evidence on online child sexual exploitation and abuse. Global 
Partnership to End Violence Against Children. https://www.end-violence.org/sites/default/files/2022-09/DH_
Malaysia_ONLINE_FINAL.pdf

ECPAT, Interpol and UNICEF. (2022d). Disrupting Harm in Thailand: Evidence on online child sexual exploitation and abuse. Global 
Partnership to End Violence Against Children. https://www.end-violence.org/sites/default/files/2022-02/DH_
Thailand_ONLINE_final.pdf

ECPAT, Interpol and UNICEF. (2022e). Disrupting Harm in the Philippines: Evidence on online child sexual exploitation and abuse. 
Global Partnership to End Violence Against Children. https://www.end-violence.org/sites/default/files/2022-04/
DH_Philippines_ONLINE_FINAL.pdf

ECPAT, Interpol and UNICEF. (2022f). Disrupting Harm in Vietnam: Evidence on online child sexual exploitation and abuse. Global 
Partnership to End Violence Against Children. https://ecpat.org/wp-content/uploads/2022/08/DH_Viet-Nam_
ENG_ONLINE.pdf

Emerging Stronger Taskforce. (2021). Reaching the world’s learners through EduTech [Press release]. https://www.mti.gov.
sg/-/media/MTI/Microsites/FEC/News-Article-2021/AFas/Press-Release-on-Emerging-Stronger-Taskforce---
Alliance-for-Action-on-EduTech.pdf

Engler, A. (2021). Enrollment algorithms are contributing to the crises of higher education. Brookings. https://www.brookings.
edu/research/enrollment-algorithms-are-contributing-to-the-crises-of-higher-education

European Commission. (2019). Ethics guidelines for trustworthy AI. European Commission. https://digital-strategy.ec.europa.eu/
en/library/ethics-guidelines-trustworthy-ai

European Union Agency for Fundamental Rights. (2022). Bias in algorithms: Artificial intelligence and discrimination. 
Publications Office of the European Union. https://fra.europa.eu/sites/default/files/fra_uploads/fra-2022-bias-in-
algorithms_en.pdf

Hưng, N. (2023, 1 August). Viưt Nam advised tighten data protection to minimise ethical risks with AI. Viêt Nam News. 
https://vietnamnews.vn/society/1551862/viet-nam-advised-tighten-data-protection-to-minimise-ethical-risks-
with-ai.html

Hedges, T. (2023, 8 June). Social media habits in South East Asia. GWI Blog. https://blog.gwi.com/trends/social-media-south-
east-asia/ 

Hillman, V. (2022). Bringing in the technological, ethical, educational and social–structural for a new education data 
governance. Learning, Media and Technology, 48(1), 122–137. https://doi.org/10.1080/17439884.2022.2052313

Human Rights Watch. (2021a). Privacy snapshot: Digital Education Excellence Platform, Thailand DEEP. https://features.hrw.org/
features/StudentsNotProducts/files/privacy_snapshots/Privacy%20Snapshot%20-%20Thailand%20DEEP.pdf

Human Rights Watch. (2021b). Privacy snapshot: Vietnam OLM. https://features.hrw.org/features/StudentsNotProducts/files/
privacy_snapshots/Privacy%20Snapshot%20-%20Vietnam%20OLM.pdf

Human Rights Watch. (2022). “How dare they peep into my private life?”: Children’s rights violations by governments that endorsed 
online learning during the COVID-19 pandemic. Human Rights Watch. https://www.hrw.org/report/2022/05/25/how-
dare-they-peep-my-private-life/childrens-rights-violations-governments

Human Rights Watch. (2023, 14 February). Some governments, companies take steps to protect children [News].
https://www.hrw.org/news/2023/02/14/some-governments-companies-take-steps-protect-children?utm_
source=miragenews&utm_medium=miragenews&utm_campaign=news

Hutchinson, B. and Mitchell, M. (2019). 50 years of test (un)fairness: Lessons for machine learning. Proceedings of the 
Conference on Fairness, Accountability, and Transparency, 49–58. https://doi.org/10.1145/3287560.3287600

Indonesia Cabinet Secretariat of the Republic. (2023). Gov’t issues regulation on violence prevention, handling in education 
units [News]. https://setkab.go.id/en/govt-issues-regulation-on-violence-prevention-handling-in-education-units

 

1642 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R TR E F E R E N C E S

https://www.end-violence.org/sites/default/files/paragraphs/download/Disrupting%20Harm%20-%20Data-Insight%205%20-%20Promising%20Government%20Interventions%20addressing%20OCSEA.pdf
https://www.end-violence.org/sites/default/files/paragraphs/download/Disrupting%20Harm%20-%20Data-Insight%205%20-%20Promising%20Government%20Interventions%20addressing%20OCSEA.pdf
https://www.end-violence.org/sites/default/files/paragraphs/download/Disrupting%20Harm%20-%20Data-Insight%205%20-%20Promising%20Government%20Interventions%20addressing%20OCSEA.pdf
https://ecpat.org/wp-content/uploads/2022/09/DH_Cambodia_ONLINE_final_JS-1.pdf
https://ecpat.org/wp-content/uploads/2022/09/DH_Cambodia_ONLINE_final_JS-1.pdf
https://www.end-violence.org/sites/default/files/2022-09/DH_Indonesia_ONLINE_final.pdf
https://www.end-violence.org/sites/default/files/2022-09/DH_Indonesia_ONLINE_final.pdf
https://www.end-violence.org/sites/default/files/2022-09/DH_Malaysia_ONLINE_FINAL.pdf
https://www.end-violence.org/sites/default/files/2022-09/DH_Malaysia_ONLINE_FINAL.pdf
https://www.end-violence.org/sites/default/files/2022-02/DH_Thailand_ONLINE_final.pdf
https://www.end-violence.org/sites/default/files/2022-02/DH_Thailand_ONLINE_final.pdf
https://www.end-violence.org/sites/default/files/2022-04/DH_Philippines_ONLINE_FINAL.pdf
https://www.end-violence.org/sites/default/files/2022-04/DH_Philippines_ONLINE_FINAL.pdf
https://ecpat.org/wp-content/uploads/2022/08/DH_Viet-Nam_ENG_ONLINE.pdf
https://ecpat.org/wp-content/uploads/2022/08/DH_Viet-Nam_ENG_ONLINE.pdf
https://www.mti.gov.sg/-/media/MTI/Microsites/FEC/News-Article-2021/AFas/Press-Release-on-Emerging-Stronger-Taskforce---Alliance-for-Action-on-EduTech.pdf
https://www.mti.gov.sg/-/media/MTI/Microsites/FEC/News-Article-2021/AFas/Press-Release-on-Emerging-Stronger-Taskforce---Alliance-for-Action-on-EduTech.pdf
https://www.mti.gov.sg/-/media/MTI/Microsites/FEC/News-Article-2021/AFas/Press-Release-on-Emerging-Stronger-Taskforce---Alliance-for-Action-on-EduTech.pdf
https://www.brookings.edu/research/enrollment-algorithms-are-contributing-to-the-crises-of-higher-education
https://www.brookings.edu/research/enrollment-algorithms-are-contributing-to-the-crises-of-higher-education
https://digital-strategy.ec.europa.eu/en/library/ethics-guidelines-trustworthy-ai
https://digital-strategy.ec.europa.eu/en/library/ethics-guidelines-trustworthy-ai
https://fra.europa.eu/sites/default/files/fra_uploads/fra-2022-bias-in-algorithms_en.pdf
https://fra.europa.eu/sites/default/files/fra_uploads/fra-2022-bias-in-algorithms_en.pdf
https://vietnamnews.vn/society/1551862/viet-nam-advised-tighten-data-protection-to-minimise-ethical-risks-with-ai.html
https://vietnamnews.vn/society/1551862/viet-nam-advised-tighten-data-protection-to-minimise-ethical-risks-with-ai.html
https://blog.gwi.com/trends/social-media-south-east-asia/
https://blog.gwi.com/trends/social-media-south-east-asia/
https://doi.org/10.1080/17439884.2022.2052313
https://features.hrw.org/features/StudentsNotProducts/files/privacy_snapshots/Privacy%20Snapshot%20-%20Thailand%20DEEP.pdf
https://features.hrw.org/features/StudentsNotProducts/files/privacy_snapshots/Privacy%20Snapshot%20-%20Thailand%20DEEP.pdf
https://features.hrw.org/features/StudentsNotProducts/files/privacy_snapshots/Privacy%20Snapshot%20-%20Vietnam%20OLM.pdf
https://features.hrw.org/features/StudentsNotProducts/files/privacy_snapshots/Privacy%20Snapshot%20-%20Vietnam%20OLM.pdf
https://www.hrw.org/report/2022/05/25/how-dare-they-peep-my-private-life/childrens-rights-violations-governments
https://www.hrw.org/report/2022/05/25/how-dare-they-peep-my-private-life/childrens-rights-violations-governments
https://www.hrw.org/news/2023/02/14/some-governments-companies-take-steps-protect-children?utm_source=miragenews&utm_medium=miragenews&utm_campaign=news
https://www.hrw.org/news/2023/02/14/some-governments-companies-take-steps-protect-children?utm_source=miragenews&utm_medium=miragenews&utm_campaign=news
https://doi.org/10.1145/3287560.3287600
https://setkab.go.id/en/govt-issues-regulation-on-violence-prevention-handling-in-education-units


Indonesia House of Representatives. (2008). Law 11 of 2008 concerning electronic information and transactions. https://www.icnl.
org/wp-content/uploads/Indonesia_elec.pdf

Indonesia Presidency of the Republic. (2022). Pelindungan data pribadi [Personal data protection law]. https://jdih.setkab.go.id/
PUUdoc/176837/Salinan_UU_Nomor_27_Tahun_2022.pdf

InfoJustice Eds. (2019). Copyright issues and teachers’ dilemma in Asia Pacific. https://infojustice.org/archives/41549
Intellectual Property Office of Singapore. (2021). Copyright: Factsheet on copyright act 2021. Intellectual Property Office of 

Singapore. https://www.ipos.gov.sg/docs/default-source/resources-library/copyright/copyright-act-factsheet.pdf
Intellectual Property Office of the Philippines. (2020). IPOPHL memorandum circular n. 2020-024: Copyright rules and 

regulations for the government. Intellectual Property Office of the Philippines. https://drive.google.com/file/d/1_
B0freFf1BhADfRLZ8w8krzfqeKuvQBk/view

Intellectual Property Office of the Philippines. (2020). IPOPHL memorandum circular n. 2020- 024:- cCopyright rules and 
regulations for the government. Intellectual Property Office of the Philippines. https://drive.google.com/file/d/1_
B0freFf1BhADfRLZ8w8krzfqeKuvQBk/view

Kai, S. J., Jayanath, S., and Azanan, M. S. (2022). Screen time and language delay in children: A cross-sectional study in a 
Southeast Asian country. Journal of Health and Translational Medicine, 25(25). https://ejournal.um.edu.my/index.php/
jummec/article/view/32108 

Kan, W. S. (2021, 30 November). Allow smartphones in schools. The Straits Times. https://www.nst.com.my/opinion/
letters/2021/11/750144/allow-smartphones-schools

Kit, T. S. (2023, 17 March). TikTok can be used on Singapore government-issued devices only on a “need-to” basis. Channel 
News Asia. https://www.channelnewsasia.com/singapore/tiktok-singapore-government-devices-need-basis-
security-concerns-3351081 

Lao PDR Ministry of Post and Telecommunications. (2020). Regulation 1561 of 2020. https://laoofficialgazette.gov.la/kcfinder/
upload/files/1561%E0%BA%9B%E0%BA%97%E0%BA%AA2020.pdf

Law, E. C., Han, M. X., Lai, Z., Lim, S., Ong, Z. Y., Ng, V., Gabard-Durnam, L. J., Wilkinson, C. L., Levin, A. R., Rifkin-Graboi, A., Daniel, 
L. M., Gluckman, P. D., Chong, Y. S., Meaney, M. J. and Nelson, C. A. (2023). Associations between infant screen use, 
electroencephalography markers, and cognitive outcomes. JAMA Pediatrics, 177(3), 311–318. 
https://doi.org/10.1001/jamapediatrics.2022.5674

Leesa-Nguansuk, S. (2023, 1 August). Thailand feels the force of cyber-attacks. Bangkok Post. https://www.bangkokpost.com/
business/general/2621385/thailand-feels-the-force-of-cyber-attacks

Lewis, R. and Yap, J. Ch. (2023). Annex: Review of evidence of screen use in childhood. Swee Hock School of Public Health. National 
University of Singapore. educational-resources/annex---evidence-review-of-screen-use-in-childhood-(1).pdf 

Lingard, B. and Sellar, S. (2013). Globalization, edu-business and network governance: The policy sociology of Stephen J. Ball 
and rethinking education policy analysis. London Review of Education, 11(3), 265–280. https://doi.org/10.1080/1474
8460.2013.840986

Low, D. (2022, 1 October). 3 in 10 parents in Singapore don’t feel their kids are well-informed on online safety. The Straits Times. 
https://www.straitstimes.com/tech/tech-news/3-in-10-parents-in-singapore-dont-feel-their-kids-are-well-
informed-on-online-safety

M1, Singapore Telecom Mobile and StarHub Mobile. (2010). Voluntary code for self-regulation of mobile content in Singapore. 
M1, Singapore Telecom Mobile and StarHub Mobile. https://www.m1.com.sg/content/dam/M1/files/
about-us/regulatory-information/self-regulation-of-mobile-content/Self-Regulation_of_Mobile_Content.
pdf?la=en&hash=A894C3D81EB7CAFAC9AE00F17E7BA6C710B60908

Malaysia Government. (2023). Governance: Government IT and Internet Committee (JITIK). https://www.malaysia.gov.my/portal/
content/30075

Manwong, M., Lohsoonthorn, V., Booranasuksakul, T. and Chaikoolvatana, A. (2018). Effects of a group activity-based 
motivational enhancement therapy program on social media addictive behaviors among junior high school students 
in Thailand: A cluster randomized trial. Psychology Research and Behavior Management, 11, 329–339. 
https://doi.org/10.2147/prbm.s168869

Marsan, G. A. (2022). Artificial intelligence in South East Asia: Upskilling and reskilling to narrow emerging digital divides in the 
post-pandemic recovery. Georgetown Journal of Asian Affairs. https://repository.library.georgetown.edu/bitstream/
handle/10822/1061298/GJAA_AjmoneMarsan.pdf

Mohan, S. C. and Lee, Y. (2020). Sexual grooming as an offence in Singapore. Research Collection Yong Pung How School of 
Law. Singapore Management University. https://ink.library.smu.edu.sg/cgi/viewcontent.cgi?article=5041&context= 
sol_research

 

C H A P T E R     •  165

https://www.icnl.org/wp-content/uploads/Indonesia_elec.pdf
https://www.icnl.org/wp-content/uploads/Indonesia_elec.pdf
https://jdih.setkab.go.id/PUUdoc/176837/Salinan_UU_Nomor_27_Tahun_2022.pdf
https://jdih.setkab.go.id/PUUdoc/176837/Salinan_UU_Nomor_27_Tahun_2022.pdf
https://infojustice.org/archives/41549
https://www.ipos.gov.sg/docs/default-source/resources-library/copyright/copyright-act-factsheet.pdf
https://drive.google.com/file/d/1_B0freFf1BhADfRLZ8w8krzfqeKuvQBk/view
https://drive.google.com/file/d/1_B0freFf1BhADfRLZ8w8krzfqeKuvQBk/view
https://drive.google.com/file/d/1_B0freFf1BhADfRLZ8w8krzfqeKuvQBk/view
https://drive.google.com/file/d/1_B0freFf1BhADfRLZ8w8krzfqeKuvQBk/view
https://ejournal.um.edu.my/index.php/jummec/article/view/32108
https://ejournal.um.edu.my/index.php/jummec/article/view/32108
https://www.nst.com.my/opinion/letters/2021/11/750144/allow-smartphones-schools
https://www.nst.com.my/opinion/letters/2021/11/750144/allow-smartphones-schools
https://www.channelnewsasia.com/singapore/tiktok-singapore-government-devices-need-basis-security-concerns-3351081
https://www.channelnewsasia.com/singapore/tiktok-singapore-government-devices-need-basis-security-concerns-3351081
https://laoofficialgazette.gov.la/kcfinder/upload/files/1561%E0%BA%9B%E0%BA%97%E0%BA%AA2020.pdf
https://laoofficialgazette.gov.la/kcfinder/upload/files/1561%E0%BA%9B%E0%BA%97%E0%BA%AA2020.pdf
https://doi.org/10.1001/jamapediatrics.2022.5674
https://www.bangkokpost.com/business/general/2621385/thailand-feels-the-force-of-cyber-attacks
https://www.bangkokpost.com/business/general/2621385/thailand-feels-the-force-of-cyber-attacks
https://doi.org/10.1080/14748460.2013.840986
https://doi.org/10.1080/14748460.2013.840986
https://www.straitstimes.com/tech/tech-news/3-in-10-parents-in-singapore-dont-feel-their-kids-are-well-informed-on-online-safety
https://www.straitstimes.com/tech/tech-news/3-in-10-parents-in-singapore-dont-feel-their-kids-are-well-informed-on-online-safety
https://www.m1.com.sg/content/dam/M1/files/about-us/regulatory-information/self-regulation-of-mobile-content/Self-Regulation_of_Mobile_Content.pdf?la=en&hash=A894C3D81EB7CAFAC9AE00F17E7BA6C710B60908
https://www.m1.com.sg/content/dam/M1/files/about-us/regulatory-information/self-regulation-of-mobile-content/Self-Regulation_of_Mobile_Content.pdf?la=en&hash=A894C3D81EB7CAFAC9AE00F17E7BA6C710B60908
https://www.m1.com.sg/content/dam/M1/files/about-us/regulatory-information/self-regulation-of-mobile-content/Self-Regulation_of_Mobile_Content.pdf?la=en&hash=A894C3D81EB7CAFAC9AE00F17E7BA6C710B60908
https://www.malaysia.gov.my/portal/content/30075
https://www.malaysia.gov.my/portal/content/30075
https://doi.org/10.2147/prbm.s168869
https://repository.library.georgetown.edu/bitstream/handle/10822/1061298/GJAA_AjmoneMarsan.pdf
https://repository.library.georgetown.edu/bitstream/handle/10822/1061298/GJAA_AjmoneMarsan.pdf
https://ink.library.smu.edu.sg/cgi/viewcontent.cgi?article=5041&context=


Nagashima Ohno & Tsunematsu. (2023). Updates to Philippine data privacy regulations. NO&T Asia Legal Review, 56. 
https://www.noandt.com/en/publications/publication20230228-2

Nagata, J. M., Ganson, K. T., Iyer, P., Chu, J., Baker, F. C., Gabriel, K. P., Garber, A. K., Murray, S. B. and Bibbins-Domingo, K. (2022). 
Sociodemographic correlates of contemporary screen time use among 9- and 10-year-old children. The Journal of 
Pediatrics, 240, 213-220.e2. https://doi.org/10.1016/j.jpeds.2021.08.077

Nhat, P., Ha, V. and Huong, H. (2020, 19 September). Vietnam to allow classroom phone use from middle school. Tuo Tree 
News. https://tuoitrenews.vn/news/education/20200919/vietnam-to-allow-classrroom-phone-use-from-middle-
school/56834.html

Nobre, T. (2019). Copyright and education in Asia-Pacific, and Latin-America and the Caribbean. Education International. 
https://www.ei-ie.org/en/item/27373:copyright-and-education 

OECD. (2019). Human-centred values and fairness (OECD AI Principle). Organisation for Economic Co-operation and Development. 
https://oecd.ai/en/dashboards/ai-principles/P6

OECD and Asian Development Bank. (2019). Government at a glance: Southeast Asia 2019. OECD Publishing. 
https://doi.org/10.1787/9789264305915-en

Omidyar Network. (2019). Scaling access and impact: Realizing the power of EdTech. Omidyar Network. https://assets.
imaginablefutures.com/media/documents/Scaling_Access_and_Impact_Indonesia_Report_vFinal_r.pdf https://
assets.imaginablefutures.com/media/documents/Scaling_Access_and_Impact_Indonesia_Report_vFinal_r.pdf

OneTrust DataGuidance and Rajah & Tann Asia. (2020). Comparing privacy laws: GDPR v. Singapore’s PDPA. https://www.
dataguidance.com/sites/default/files/gdpr_v_singapore_final.pdf

OneTrust DataGuidance. (2022). Lao PDR: Data protection overview. https://www.dataguidance.com/notes/lao-pdr-data-
protection-overview

OneTrust DataGuidance and Blumenthal Richter & Sumet. (2021). Comparing privacy laws: GDPR v. Thai personal data protection 
act. https://www.dataguidance.com/sites/default/files/gdpr_v_thailand_updated.pdf

Ortega-Ruipérez, B., Sánchez, A. C. and Marcano, B. (2021). Risks in adolescent adjustment by internet exposure: Evidence 
from PISA. Frontiers in Psychology, 12, 763759. https://doi.org/10.3389/fpsyg.2021.763759

Patel, A., Dasgupta, C., Murthy, S. and Dhanani, R. (2021). Co-designing for a healthy Edtech ecosystem: Lessons from the 
Tulna research-practice partnership in India [Conference paper]. In M. M. T. Rodrigo et al. (Eds.), Proceedings of 
the 29th International Conference on Computers in Education, 1, 589–598. https://icce2021.apsce.net/wp-content/
uploads/2021/12/ICCE2021-Vol.I-PP.-589-598.pdf 

Personal Data Protection Commission Singapore. (2018). Advisory guidelines for the education sector. Personal Data Protection 
Commission Singapore. https://www.pdpc.gov.sg/-/media/Files/PDPC/PDF-Files/Legislation-and-Guidelines/
Finalised-Education-Guidelines_31Aug2018.ashx?la=en

Personal Data Protection Commission Singapore. (2021). Guide to data protection impact assessments. Personal Data Protection 
Commission Singapore. https://www.pdpc.gov.sg/-/media/Files/PDPC/PDF-Files/Other-Guides/DPIA/Guide-to-
Data-Protection-Impact-Assessments-14-Sep-2021.pdf

Philippines Congress. (1997). Republic act 8293: Intellectual property code. https://www.officialgazette.gov.ph/
downloads/1997/06jun/19970606-RA-8293-FVR.pdf

Philippines Congress. (2009). Anti-child pornography act of 2009 (Republic act no. 9775). https://www.officialgazette.gov.
ph/2009/11/17/republic-act-no-9775-s-2009

Philippines Congress. (2013). Republic act no. 10627. https://www.officialgazette.gov.ph/2013/09/12/republic-act-no-10627
Philippines Department of Education. (2021). Creation of the child protection unit and the child rights in education desk in the 

department of education. https://www.deped.gov.ph/wp-content/uploads/2021/01/DO_s2021_003.pdf
Philippines Department of Education. (2023a). #BeCyberSafe project. https://www.deped.gov.ph/alternative-learning-system/

resources/downloads/becybersafe
Philippines Department of Education. (2023b). DepEd, partner agency introduces e-learning course to strengthen child 

protection [Press release]. http://40.65.181.51/2023/03/01/deped-partner-agency-introduces-e-learning-course-
to-strengthen-child-protection/

Philippines Department of Information and Communications Technology. (2023). Mission and vision. https://dict.gov.ph/about-
us/vision-and-mission

Philippines National Privacy Commission. (2021). NPC PHE bulletin no. 17: Update on the data privacy best practices in 
online learning. https://privacy.gov.ph/npc-phe-bulletin-no-17-update-on-the-data-privacy-best-practices-in-
online-learning

 

1662 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R TR E F E R E N C E S

https://www.noandt.com/en/publications/publication20230228-2
https://doi.org/10.1016/j.jpeds.2021.08.077
https://tuoitrenews.vn/news/education/20200919/vietnam-to-allow-classrroom-phone-use-from-middle-school/56834.html
https://tuoitrenews.vn/news/education/20200919/vietnam-to-allow-classrroom-phone-use-from-middle-school/56834.html
https://www.ei-ie.org/en/item/27373
https://oecd.ai/en/dashboards/ai-principles/P6
https://doi.org/10.1787/9789264305915-en
https://assets.imaginablefutures.com/media/documents/Scaling_Access_and_Impact_Indonesia_Report_vFinal_r.pdf
https://assets.imaginablefutures.com/media/documents/Scaling_Access_and_Impact_Indonesia_Report_vFinal_r.pdf
https://assets.imaginablefutures.com/media/documents/Scaling_Access_and_Impact_Indonesia_Report_vFinal_r.pdf
https://assets.imaginablefutures.com/media/documents/Scaling_Access_and_Impact_Indonesia_Report_vFinal_r.pdf
https://www.dataguidance.com/sites/default/files/gdpr_v_singapore_final.pdf
https://www.dataguidance.com/sites/default/files/gdpr_v_singapore_final.pdf
https://www.dataguidance.com/notes/lao-pdr-data-protection-overview
https://www.dataguidance.com/notes/lao-pdr-data-protection-overview
https://www.dataguidance.com/sites/default/files/gdpr_v_thailand_updated.pdf
https://doi.org/10.3389/fpsyg.2021.763759
https://icce2021.apsce.net/wp-content/uploads/2021/12/ICCE2021-Vol.I-PP.-589-598.pdf
https://icce2021.apsce.net/wp-content/uploads/2021/12/ICCE2021-Vol.I-PP.-589-598.pdf
https://www.pdpc.gov.sg/-/media/Files/PDPC/PDF-Files/Legislation-and-Guidelines/Finalised-Education-Guidelines_31Aug2018.ashx?la=en
https://www.pdpc.gov.sg/-/media/Files/PDPC/PDF-Files/Legislation-and-Guidelines/Finalised-Education-Guidelines_31Aug2018.ashx?la=en
https://www.pdpc.gov.sg/-/media/Files/PDPC/PDF-Files/Other-Guides/DPIA/Guide-to-Data-Protection-Impact-Assessments-14-Sep-2021.pdf
https://www.pdpc.gov.sg/-/media/Files/PDPC/PDF-Files/Other-Guides/DPIA/Guide-to-Data-Protection-Impact-Assessments-14-Sep-2021.pdf
https://www.officialgazette.gov.ph/downloads/1997/06jun/19970606-RA-8293-FVR.pdf
https://www.officialgazette.gov.ph/downloads/1997/06jun/19970606-RA-8293-FVR.pdf
https://www.officialgazette.gov.ph/2009/11/17/republic-act-no-9775-s-2009
https://www.officialgazette.gov.ph/2009/11/17/republic-act-no-9775-s-2009
https://www.officialgazette.gov.ph/2013/09/12/republic-act-no-10627
https://www.deped.gov.ph/wp-content/uploads/2021/01/DO_s2021_003.pdf
https://www.deped.gov.ph/alternative-learning-system/resources/downloads/becybersafe
https://www.deped.gov.ph/alternative-learning-system/resources/downloads/becybersafe
http://40.65.181.51/2023/03/01/deped-partner-agency-introduces-e-learning-course-to-strengthen-child-protection/
http://40.65.181.51/2023/03/01/deped-partner-agency-introduces-e-learning-course-to-strengthen-child-protection/
https://dict.gov.ph/about-us/vision-and-mission
https://dict.gov.ph/about-us/vision-and-mission
https://privacy.gov.ph/npc-phe-bulletin-no-17-update-on-the-data-privacy-best-practices-in-online-learning
https://privacy.gov.ph/npc-phe-bulletin-no-17-update-on-the-data-privacy-best-practices-in-online-learning


Philippines National Privacy Commission. (2022). NPC conducts the 2022 DP council election to ensure continuous sectoral 
engagement and compliance with the DPA. https://privacy.gov.ph/npc-conducts-the-2022-dp-council-election-to-
ensure-continuous-sectoral-engagement-and-compliance-with-the-dpa

Potki, F. and Wongcha-um, P. (2023, 16 June). Exclusive: Southeast Asia to set “guardrails” on AI with new governance code. 
Reuters. https://www.reuters.com/technology/southeast-asia-set-guardrails-ai-with-new-governance-code-
sources-2023-06-16

Raj, D., Zulkefli, N. M., Shariff, Z. M. and Ahmad, N. (2022). Determinants of excessive screen time among children under five 
years old in Selangor, Malaysia: A cross-sectional study. International Journal of Environmental Research and Public 
Health, 19(6), 3560. https://doi.org/10.3390/ijerph19063560

Razquin, P., Strath, A. and Kosbar, Y. (2023). A review of alternative country models and strategies for financing digital 
learning. (Background paper for Global Education Monitoring Report 2023.) https://unesdoc.unesco.org/ark:/48223/
pf0000386086.locale=en

Ridzaimi, S. (2022, 17 March). Education minister: Schools to continue banning smartphones to curb gaming addiction among 
students. Tech Nave. https://technave.com/gadget/Education-Minister-Schools-to-continue-banning-smartphones-
to-curb-gaming-addiction-among-students-29174.html

Right to Education Initiative. (2023). Technology and education in light of human rights. (Background paper for Global Education 
Monitoring Report 2023.) https://unesdoc.unesco.org/ark:/48223/pf0000386092.locale=en

Rodrigo, M. T. (2018). A critical examination of the pre-conditions of learning analytics adoption in developing countries in 
Southeast Asia. In C. P. Lim and V. L. Tinio (Eds.), Learning analytics for the global south (pp. 44–57). Foundation for 
Information Technology Education and Development. https://dl4d.org/wp-content/uploads/2018/03/Learning-
Analytics_Response-from-Southeast-Asia.pdf 

#SaferKidsPh. (2023). What is SaferKidsPH?. https://www.saferkidsph.org/know-about-saferkidsph
Sandpiper. (2023). Be up-to-date on AI policy. https://sandpipercomms.com/ai-emerging-technology/be-up-to-date-on- 

ai-policy
Shackelford, S. and Dockery, R. (2020). Governing AI. Cornell Journal of Law and Public Policy, 30, 279–333. https://community.

lawschool.cornell.edu/wp-content/uploads/2021/05/Shackelford-Dockery-final.pdf
Shackelford, S., Russell, S. and Haut, J. (2015). Bottoms up: A comparison of voluntary cybersecurity frameworks. UC Davis 

Business Law Journal. (Kelley School of Business Research Paper No. 16 2.) https://papers.ssrn.com/sol3/papers.
cfm?abstract_id=2702039

Sharon, A. (2019). Thailand drafts ethics guidelines for AI. OpenGov Asia. https://opengovasia.com/thailand-drafts-ethics-
guidelines-for-ai

Singapore American School. (2023). Personal data protection privacy policy. https://www.sas.edu.sg/personal-data-protection-
privacy-policy

Singapore College of Paediatrics and Child Health and Academy of Medicine. (2021). Singapore integrated 24-hour activity 
guidelines for children and adolescents (7 to 18 years). https://www.ams.edu.sg/view-pdf.aspx?file=media%5C6200_
fi_777.pdf&ofile=CPCHS+-+Singapore+Integrated+24+Hr+Activity+Guidelines+2020+(Final)+20210706.pdf

Singapore Ministry of Education. (2018). Use of smartphones in schools. https://www.moe.gov.sg/news/parliamentary-
replies/20180710-use-of-smartphones-in-schools 

Singapore Cyber Security Agency. (2022). Cybersecurity toolkit for employees. https://www.csa.gov.sg/our-programmes/support-
for-enterprises/sg-cyber-safe-programme/cybersecurity-toolkits/cybersecurity-toolkit-for-employees

Singapore Ministry of Education. (2020). Digital devices to students in schools and institutes of higher learning [News]. 
https://www.moe.gov.sg/news/parliamentary-replies/20201104-digital-devices-to-students-in-schools-and-
institutes-of-higher-learning

Singapore Ministry of Education. (2021a). Infosheet on key changes under CCE 2021. https://www.moe.gov.sg/news/press-
releases/-/media/files/news/press/2020/infosheet-on-key-changes-under-cce2021.pdf 

Singapore Ministry of Education. (2021b). Supporting your child during full home-based learning. https://www.moe.gov.sg/-/
media/files/parent-kit/Parent-Kit_Supporting-your-child-during-Full-HBL.pdf

Singapore Ministry of Trade and Industry. (2023). EST Alliances for Action. https://www.mti.gov.sg/FutureEconomy/Emerging-
Stronger-Taskforce/Industry-Coalition-Groups-Alliances-for-Action

Singapore Parliament. (2014). Protection from harassment act 2014 (2020 revised edition). https://sso.agc.gov.sg/Act/PHA2014 
Singapore Parliament. (2021). Copyright act 2021. https://wipolex-res.wipo.int/edocs/lexdocs/laws/en/sg/sg175en.pdf
Singapore Republic. (2023). Personal data protection act 2012. https://sso.agc.gov.sg/Act/PDPA2012
Siste, K., Hanafi, E., Sen, L. T., Murtani, B. J., Christian, H., Limawan, A. P., Siswidiani, L. P. and Adrian. (2021). Implications of 

COVID-19 and lockdown on internet addiction among adolescents: Data from a developing country. Frontiers in 
Psychiatry, 12, 665675. https://doi.org/10.3389/fpsyt.2021.665675

 

C H A P T E R     •  167

https://privacy.gov.ph/npc-conducts-the-2022-dp-council-election-to-ensure-continuous-sectoral-engagement-and-compliance-with-the-dpa
https://privacy.gov.ph/npc-conducts-the-2022-dp-council-election-to-ensure-continuous-sectoral-engagement-and-compliance-with-the-dpa
https://www.reuters.com/technology/southeast-asia-set-guardrails-ai-with-new-governance-code-sources-2023-06-16
https://www.reuters.com/technology/southeast-asia-set-guardrails-ai-with-new-governance-code-sources-2023-06-16
https://doi.org/10.3390/ijerph19063560
https://unesdoc.unesco.org/ark
https://technave.com/gadget/Education-Minister-Schools-to-continue-banning-smartphones-to-curb-gaming-addiction-among-students-29174.html
https://technave.com/gadget/Education-Minister-Schools-to-continue-banning-smartphones-to-curb-gaming-addiction-among-students-29174.html
https://unesdoc.unesco.org/ark
https://dl4d.org/wp-content/uploads/2018/03/Learning-Analytics_Response-from-Southeast-Asia.pdf
https://dl4d.org/wp-content/uploads/2018/03/Learning-Analytics_Response-from-Southeast-Asia.pdf
https://www.saferkidsph.org/know-about-saferkidsph
https://sandpipercomms.com/ai-emerging-technology/be-up-to-date-on-
https://community.lawschool.cornell.edu/wp-content/uploads/2021/05/Shackelford-Dockery-final.pdf
https://community.lawschool.cornell.edu/wp-content/uploads/2021/05/Shackelford-Dockery-final.pdf
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2702039
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2702039
https://opengovasia.com/thailand-drafts-ethics-guidelines-for-ai
https://opengovasia.com/thailand-drafts-ethics-guidelines-for-ai
https://www.sas.edu.sg/personal-data-protection-privacy-policy
https://www.sas.edu.sg/personal-data-protection-privacy-policy
https://www.ams.edu.sg/view-pdf.aspx?file=media%5C6200_fi_777.pdf&ofile=CPCHS+-+Singapore+Integrated+24+Hr+Activity+Guidelines+2020+(Final)+20210706.pdf
https://www.ams.edu.sg/view-pdf.aspx?file=media%5C6200_fi_777.pdf&ofile=CPCHS+-+Singapore+Integrated+24+Hr+Activity+Guidelines+2020+(Final)+20210706.pdf
https://www.moe.gov.sg/news/parliamentary-replies/20180710-use-of-smartphones-in-schools
https://www.moe.gov.sg/news/parliamentary-replies/20180710-use-of-smartphones-in-schools
https://www.csa.gov.sg/our-programmes/support-for-enterprises/sg-cyber-safe-programme/cybersecurity-toolkits/cybersecurity-toolkit-for-employees
https://www.csa.gov.sg/our-programmes/support-for-enterprises/sg-cyber-safe-programme/cybersecurity-toolkits/cybersecurity-toolkit-for-employees
https://www.moe.gov.sg/news/parliamentary-replies/20201104-digital-devices-to-students-in-schools-and-institutes-of-higher-learning
https://www.moe.gov.sg/news/parliamentary-replies/20201104-digital-devices-to-students-in-schools-and-institutes-of-higher-learning
https://www.moe.gov.sg/news/press-releases/-/media/files/news/press/2020/infosheet-on-key-changes-under-cce2021.pdf
https://www.moe.gov.sg/news/press-releases/-/media/files/news/press/2020/infosheet-on-key-changes-under-cce2021.pdf
https://www.moe.gov.sg/-/media/files/parent-kit/Parent-Kit_Supporting-your-child-during-Full-HBL.pdf
https://www.moe.gov.sg/-/media/files/parent-kit/Parent-Kit_Supporting-your-child-during-Full-HBL.pdf
https://www.mti.gov.sg/FutureEconomy/Emerging-Stronger-Taskforce/Industry-Coalition-Groups-Alliances-for-Action
https://www.mti.gov.sg/FutureEconomy/Emerging-Stronger-Taskforce/Industry-Coalition-Groups-Alliances-for-Action
https://sso.agc.gov.sg/Act/PHA2014
https://wipolex-res.wipo.int/edocs/lexdocs/laws/en/sg/sg175en.pdf
https://sso.agc.gov.sg/Act/PDPA2012
https://doi.org/10.3389/fpsyt.2021.665675


Smahel, D., Machackova, H., Mascheroni, G., Dedkova, L., Staksrud, E., Ólafsson, K., Livingstone, S., and Hasebrink, U. 
(2020). EU Kids Online 2020: Survey results from 19 countries. EU Kids Online. https://www.lse.ac.uk/media-and-
communications/assets/documents/research/eu-kids-online/reports/EU-Kids-Online-2020-10Feb2020.pdf

SOPHOS. (2021, 27 April). The state of ransomware 2021 [News]. https://news.sophos.com/en-us/2021/04/27/the-state-of-
ransomware-2021

SOPHOS. (2023). The state of ransomware in education 2023. SOPHOS. https://assets.sophos.com/X24WTUEQ/at/
j74v496cfwh4qsvgqhs4pmw/sophos-state-of-ransomware-education-2023-wp.pdf

Sullivan, M. (2020). Child sex abuse livestreams increase during coronavirus lockdowns: Coronavirus updates. NPR. 
https://www.npr.org/sections/coronavirus-live-updates/2020/04/08/828827926/child-sex-abuse-livestreams-
increase-during-coronavirus-lockdowns

Supasiripongchai, N. (2013). Copyright exceptions and digital technology in educational institutions in Thailand. International 
Review of Intellectual Property and Competition Law, 44(7), 765–789. https://doi.org/10.1007/s40319-013-0105-7

Supasiripongchai, N. (2014). Thailand copyright exceptions. Thailand Journal of Law and Policy, 17(1). http://www.thailawforum.
com/articles/thai-copyright-exceptions-5.html#69

Suseno, M., Hayat, B., Putra, M. D. K., Bien, J. K., Rachmawati, R. and Hartanto, H. (2022). A differential item functioning (DIF) 
analysis of the mobile phone problem use scale in Indonesian schools with and without smartphone banned policy. 
Cogent Psychology, 9(1), 2137306. https://doi.org/10.1080/23311908.2022.2137306

Sybol, S. S., Srivastava, S. and Sharma, H. (2023). Soft computing for problem solving [Conference presentation]. Soft Computing 
Approach for Student Dropouts in Education System, 325–335. (Lecture Notes in Networks and Systems.) https://doi.
org/10.1007/978-981-19-6525-8_25

Teng, A. (2020a, 4 March). Parliament: Schools to devote more time to cyber wellness education. The Straits Times. https://www.
straitstimes.com/politics/parliament-schools-to-devote-more-time-to-cyber-wellness-education

Teng, A. (2020b). Surge in cyber attacks in Singapore’s education sector in April. The Straits Times. https://www.straitstimes.
com/singapore/surge-in-cyberattacks-in-singapores-education-sector-in-april

Thailand IPST. (2023). About IPST. https://www.ipst.ac.th/ipsten
Thailand Ministry of Digital Economy and Society. (2019). Digital Thailand: AI ethics guideline. https://www.etda.or.th/

getattachment/9d370f25-f37a-4b7c-b661-48d2d730651d/Digital-Thailand-AI-Ethics-Principle-and-Guideline.
pdf.aspx?lang=th-TH

Thailand ONDE. (2017). Office of the national digital economy and society commission: Ministry of digital economy and society: Vision. 
https://www.onde.go.th/view/1/Vision/EN-US

The Legal Library. (2023). Is it allowed to process the personal data of children under 6 years old?. https://thuvienphapluat.vn/
hoi-dap-phap-luat/839CB66-hd-co-duoc-phep-xu-ly-du-lieu-ca-nhan-cua-tre-em-duoi-6-tuoi-hay-khong.
html?rel=hoidap_chitietvb

Trott, M., Driscoll, R., Irlado, E. and Pardhan, S. (2022). Changes and correlates of screen time in adults and children during 
the COVID-19 pandemic: A systematic review and meta-analysis. EClinical Medicine, 48, 101452. https://doi.
org/10.1016/j.eclinm.2022.101452

UNESCO. (2021). AI and education guidance for policy-makers. https://unesdoc.unesco.org/ark:/48223/pf0000376709
UNESCO. (2022). Minding the data: Protecting learners’ privacy and security. https://unesdoc.unesco.org/ark:/48223/

pf0000381494/PDF/381494eng.pdf.multi
UNESCO. (2023). Guidance for generative AI in education and research. https://unesdoc.unesco.org/ark:/48223/pf0000386693/

PDF/386693eng.pdf.multi
UNICEF. (2021). Situation analysis on digital learning in Indonesia. United Nations Children’s Fund. https://www.unicef.org/

indonesia/media/9956/file/Situation%20Analysis%20on%20Digital%20Learning%20in%20Indonesia.pdf
UNILAB. (2020). Recommended screen time for kids. https://www.unilab.com.ph/articles/recommended-screen-time-for-kids
United Nations Human Rights Council. (2021). Artificial intelligence and privacy, and children’s privacy: Report of the special 

rapporteur on the right to privacy, Joseph A. Cannataci. https://www.ohchr.org/en/documents/thematic-reports/
ahrc4637-artificial-intelligence-and-privacy-and-childrens-privacy  

United Nations Human Rights Council. (2022). Impact of the digitalization of education on the right to education: Report of the 
special rapporteur on the right to education, Koumbou Boly Barry. https://www.ohchr.org/en/documents/thematic-
reports/ahrc5032-impact-digitalization-education-right-education  

University of the Philippines. (2023). University of the Philippines principles for responsible and trustworthy artificial intelligence. 
https://up.edu.ph/up-principles-for-responsible-artificial-intelligence

Verizon. (2023). 2023 data breach investigation report. Verizon. https://www.verizon.com/business/resources/T104/
reports/2023-data-breach-investigations-report-dbir.pdf

 

1682 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R TR E F E R E N C E S

https://www.lse.ac.uk/media-and-communications/assets/documents/research/eu-kids-online/reports/EU-Kids-Online-2020-10Feb2020.pdf
https://www.lse.ac.uk/media-and-communications/assets/documents/research/eu-kids-online/reports/EU-Kids-Online-2020-10Feb2020.pdf
https://news.sophos.com/en-us/2021/04/27/the-state-of-ransomware-2021
https://news.sophos.com/en-us/2021/04/27/the-state-of-ransomware-2021
https://assets.sophos.com/X24WTUEQ/at/j74v496cfwh4qsvgqhs4pmw/sophos-state-of-ransomware-education-2023-wp.pdf
https://assets.sophos.com/X24WTUEQ/at/j74v496cfwh4qsvgqhs4pmw/sophos-state-of-ransomware-education-2023-wp.pdf
https://www.npr.org/sections/coronavirus-live-updates/2020/04/08/828827926/child-sex-abuse-livestreams-increase-during-coronavirus-lockdowns
https://www.npr.org/sections/coronavirus-live-updates/2020/04/08/828827926/child-sex-abuse-livestreams-increase-during-coronavirus-lockdowns
https://doi.org/10.1007/s40319-013-0105-7
http://www.thailawforum.com/articles/thai-copyright-exceptions-5.html#69
http://www.thailawforum.com/articles/thai-copyright-exceptions-5.html#69
https://doi.org/10.1080/23311908.2022.2137306
https://doi.org/10.1007/978-981-19-6525-8_25
https://doi.org/10.1007/978-981-19-6525-8_25
https://www.straitstimes.com/politics/parliament-schools-to-devote-more-time-to-cyber-wellness-education
https://www.straitstimes.com/politics/parliament-schools-to-devote-more-time-to-cyber-wellness-education
https://www.straitstimes.com/singapore/surge-in-cyberattacks-in-singapores-education-sector-in-april
https://www.straitstimes.com/singapore/surge-in-cyberattacks-in-singapores-education-sector-in-april
https://www.ipst.ac.th/ipsten
https://www.etda.or.th/getattachment/9d370f25-f37a-4b7c-b661-48d2d730651d/Digital-Thailand-AI-Ethics-Principle-and-Guideline.pdf.aspx?lang=th-TH
https://www.etda.or.th/getattachment/9d370f25-f37a-4b7c-b661-48d2d730651d/Digital-Thailand-AI-Ethics-Principle-and-Guideline.pdf.aspx?lang=th-TH
https://www.etda.or.th/getattachment/9d370f25-f37a-4b7c-b661-48d2d730651d/Digital-Thailand-AI-Ethics-Principle-and-Guideline.pdf.aspx?lang=th-TH
https://www.onde.go.th/view/1/Vision/EN-US
https://thuvienphapluat.vn/hoi-dap-phap-luat/839CB66-hd-co-duoc-phep-xu-ly-du-lieu-ca-nhan-cua-tre-em-duoi-6-tuoi-hay-khong.html?rel=hoidap_chitietvb
https://thuvienphapluat.vn/hoi-dap-phap-luat/839CB66-hd-co-duoc-phep-xu-ly-du-lieu-ca-nhan-cua-tre-em-duoi-6-tuoi-hay-khong.html?rel=hoidap_chitietvb
https://thuvienphapluat.vn/hoi-dap-phap-luat/839CB66-hd-co-duoc-phep-xu-ly-du-lieu-ca-nhan-cua-tre-em-duoi-6-tuoi-hay-khong.html?rel=hoidap_chitietvb
https://doi.org/10.1016/j.eclinm.2022.101452
https://doi.org/10.1016/j.eclinm.2022.101452
https://unesdoc.unesco.org/ark
https://unesdoc.unesco.org/ark
https://unesdoc.unesco.org/ark
https://www.unicef.org/indonesia/media/9956/file/Situation%20Analysis%20on%20Digital%20Learning%20in%20Indonesia.pdf
https://www.unicef.org/indonesia/media/9956/file/Situation%20Analysis%20on%20Digital%20Learning%20in%20Indonesia.pdf
https://www.unilab.com.ph/articles/recommended-screen-time-for-kids
https://www.ohchr.org/en/documents/thematic-reports/ahrc4637-artificial-intelligence-and-privacy-and-childrens-privacy
https://www.ohchr.org/en/documents/thematic-reports/ahrc4637-artificial-intelligence-and-privacy-and-childrens-privacy
https://www.ohchr.org/en/documents/thematic-reports/ahrc5032-impact-digitalization-education-right-education
https://www.ohchr.org/en/documents/thematic-reports/ahrc5032-impact-digitalization-education-right-education
https://up.edu.ph/up-principles-for-responsible-artificial-intelligence
https://www.verizon.com/business/resources/T104/reports/2023-data-breach-investigations-report-dbir.pdf
https://www.verizon.com/business/resources/T104/reports/2023-data-breach-investigations-report-dbir.pdf


Viet Nam Government. (2023). The latest decree 13/2023/ND-CP on protection of personal data. https://thuvienphapluat.vn/van-
ban/Cong-nghe-thong-tin/Nghi-dinh-13-2023-ND-CP-bao-ve-du-lieu-ca-nhan-465185.aspx

Viet Nam Ministry of Education and Training. (2023, 20 October). Promote the application of information technology and digital 
transformation in the education sector. https://moet.gov.vn/giaoducquocdan/tang-cuong-ung-dung-cntt/Pages/
Default.aspx?ItemID=8814

Viet Nam Ministry of Information and Communications. (2023). Ministry of information and communications of the Socialist 
Republic of Vietnam: Main functions. https://english.mic.gov.vn/Pages/ThongTin/114253/Main-Functions.html

Wall, A. (2017). GDPR matchup: The APEC privacy framework and cross-border privacy rules. https://iapp.org/news/a/gdpr-
matchup-the-apec-privacy-framework-and-cross-border-privacy-rules

WHO. (2019). Guidelines on physical activity, sedentary behaviour and sleep for children under 5 years of age. World 
Health Organization. https://apps.who.int/iris/bitstream/handle/10665/311664/9789241550536-eng.
pdf?sequence=1&isAllowed=y

Windiani, I. G. A. T., Noviyani, N. M. R., Adnyana, I. G. A. N. S., Murti, N. L. S. P. and Soetjiningsih, S. (2021). Prevalence of sleep 
disorders in adolescents and its relation with screen time during the COVID-19 pandemic era. Macedonian Journal of 
Medical Sciences, 9(B), 297–300. https://doi.org/10.3889/oamjms.2021.5974

WIPO. (2023a). WIPO-administered treaties. World Intellectual Property Organization. https://www.wipo.int/wipolex/en/treaties/
ShowResults?search_what=C&treaty_id=16

WIPO. (2023b). WIPO lex, laws collection search results. World Intellectual Property Organization. https://www.wipo.int/wipolex/
en/legislation/results?keywords=education&last=true

Wong, C. W., Tsai, A., Jonas, J. B., Ohno-Matsui, K., Chen, J., Ang, M. and Ting, D. S. W. (2021). Digital screen time during the 
COVID-19 pandemic: Risk for a further myopia boom?. American Journal of Ophthalmology, 223, 333–337. 
https://doi.org/10.1016/j.ajo.2020.07.034

World Bank. (2020). EdTech in Indonesia : Ready for take-off?. World Bank. https://documents1.worldbank.org/curated/
en/535881589465343528/pdf/EdTech-in-Indonesia-Ready-for-Take-off.pdf

World Bank. (2022). Digital transformation of Philippine higher education. World Bank. https://elibrary.worldbank.org/doi/
abs/10.1596/38481

Yağcı, M. (2022). Educational data mining: Prediction of students’ academic performance using machine learning algorithms. 
Smart Learning Environments, 9(1), 11. https://doi.org/10.1186/s40561-022-00192-z

Zeide, E. (2017). The structural consequences of big data-driven education. Big Data, 5(2), 164–172. https://doi.org/10.1089/
big.2016.0061

CHAPTER 10

Asian Association of Open Universities. (2022). Open and distance education in Asia: Good practices from AAOU members. 
Universitas Terbuka. https://pustaka.ut.ac.id/lib/open-and-distance-educaton-in-asia-good-practices-from-aaou-
members 

Asian Development Bank. (2022). Technology-enabled innovation in education in Southeast Asia (TIESEA). Diagnostic assessment 
report: Indonesia country report. Asian Development Bank. https://tiesea.org/wp-content/uploads/2022/05/
Diagnostic-Assessment-Report-Indonesia_TIESEA.pdf 

Assanarkutty, S. J. bin. (2023, 20 February). Technology and values: Driven transformation in education [Conference paper]. 11th 
SEAMEO-University of Tsukuba Symposium. https://www.seameo.org/img/Programmes_Projects/2023/2023-02-
20_11UT/spk/S3_DrShahJahan_AB.pdf

Ayala Foundation. (2021). Transforming the way we support communities through programs that affirm our faith in the Filipino: 
Annual report 2021. Ayala Foundation. https://www.ayalafoundation.org/wp-content/uploads/2022/11/AFI-AR-
2021-web.pdf 

Brunei Darussalam Ministry of Culture, Youth and Sports. (2015). Child online protection: Brunei. https://www.itu.int/en/cop/
Documents/profiles/brunei.pdf

Burns, M. (2021). Technology in education. (Background paper for Global Education Monitoring Report 2023.) https://unesdoc.
unesco.org/ark:/48223/pf0000378951/PDF/378951eng.pdf.multi

Burns, M. (2023). Teachers’ perspectives on barriers and supports for technology integration. (Think piece for Global Education 
Monitoring Report 2023.) https://unesdoc.unesco.org/ark:/48223/pf0000386070.locale=en 

Cambodia Ministry of Industry, Science, Technology and Innovation. (2022). Education technology roadmap. https://www.misti.
gov.kh/public/file/202206301656579124.pdf

 

C H A P T E R     •  169

https://thuvienphapluat.vn/van-ban/Cong-nghe-thong-tin/Nghi-dinh-13-2023-ND-CP-bao-ve-du-lieu-ca-nhan-465185.aspx
https://thuvienphapluat.vn/van-ban/Cong-nghe-thong-tin/Nghi-dinh-13-2023-ND-CP-bao-ve-du-lieu-ca-nhan-465185.aspx
https://moet.gov.vn/giaoducquocdan/tang-cuong-ung-dung-cntt/Pages/Default.aspx?ItemID=8814
https://moet.gov.vn/giaoducquocdan/tang-cuong-ung-dung-cntt/Pages/Default.aspx?ItemID=8814
https://english.mic.gov.vn/Pages/ThongTin/114253/Main-Functions.html
https://iapp.org/news/a/gdpr-matchup-the-apec-privacy-framework-and-cross-border-privacy-rules
https://iapp.org/news/a/gdpr-matchup-the-apec-privacy-framework-and-cross-border-privacy-rules
https://apps.who.int/iris/bitstream/handle/10665/311664/9789241550536-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/311664/9789241550536-eng.pdf?sequence=1&isAllowed=y
https://doi.org/10.3889/oamjms.2021.5974
https://www.wipo.int/wipolex/en/treaties/ShowResults?search_what=C&treaty_id=16
https://www.wipo.int/wipolex/en/treaties/ShowResults?search_what=C&treaty_id=16
https://www.wipo.int/wipolex/en/legislation/results?keywords=education&last=true
https://www.wipo.int/wipolex/en/legislation/results?keywords=education&last=true
https://doi.org/10.1016/j.ajo.2020.07.034
https://documents1.worldbank.org/curated/en/535881589465343528/pdf/EdTech-in-Indonesia-Ready-for-Take-off.pdf
https://documents1.worldbank.org/curated/en/535881589465343528/pdf/EdTech-in-Indonesia-Ready-for-Take-off.pdf
https://elibrary.worldbank.org/doi/abs/10.1596/38481
https://elibrary.worldbank.org/doi/abs/10.1596/38481
https://doi.org/10.1186/s40561-022-00192-z
https://doi.org/10.1089/big.2016.0061
https://doi.org/10.1089/big.2016.0061
https://pustaka.ut.ac.id/lib/open-and-distance-educaton-in-asia-good-practices-from-aaou-members
https://pustaka.ut.ac.id/lib/open-and-distance-educaton-in-asia-good-practices-from-aaou-members
https://tiesea.org/wp-content/uploads/2022/05/Diagnostic-Assessment-Report-Indonesia_TIESEA.pdf
https://tiesea.org/wp-content/uploads/2022/05/Diagnostic-Assessment-Report-Indonesia_TIESEA.pdf
https://www.seameo.org/img/Programmes_Projects/2023/2023-02-20_11UT/spk/S3_DrShahJahan_AB.pdf
https://www.seameo.org/img/Programmes_Projects/2023/2023-02-20_11UT/spk/S3_DrShahJahan_AB.pdf
https://www.ayalafoundation.org/wp-content/uploads/2022/11/AFI-AR-2021-web.pdf
https://www.ayalafoundation.org/wp-content/uploads/2022/11/AFI-AR-2021-web.pdf
https://www.itu.int/en/cop/Documents/profiles/brunei.pdf
https://www.itu.int/en/cop/Documents/profiles/brunei.pdf
https://unesdoc.unesco.org/ark
https://unesdoc.unesco.org/ark
https://unesdoc.unesco.org/ark
https://www.misti.gov.kh/public/file/202206301656579124.pdf
https://www.misti.gov.kh/public/file/202206301656579124.pdf


Colclough, C. J. (2020). Teaching with tech: The role of education unions in shaping the future. Education International. 
https://www.ei-ie.org/en/item/25233:teaching-with-tech-the-role-of-education-unions-in-shaping-the-future

Culajara, C. J. (2022). Improving distance education through effective conduct of learning action. ASEAN Journal of Education, 8(1), 
41–51. https://doi.org/10.37134/jrpptte.vol13.1.6.2023 

De Vera, J. L., Andrada, M. D., Bello, A. and Vera, M. G. D. (2021). Teachers’ competencies in educational technology integration 
on instructional methodologies in the new normal. Lukad: An Online Journal of Pedagogy, 1(1), 61–80. https://papers.
ssrn.com/sol3/papers.cfm?abstract_id=3885890 

Donager, M. and Wu, N. (2020). Cambodia’s new generation schools reform. In F. M. Reimers (Ed.), Empowering teachers 
to build a better world (pp. 103–120). Springer. (Springer Briefs in Education.) https://link.springer.com/
chapter/10.1007/978-981-15-2137-9_6 

Habibi, A., Mukminin, A., Riyanto, Y., Prasojo, L. D., Sulistiyo, U., Sofwan, M. and Saudagar, F. (2018). Building an online 
community: Student teachers’ perceptions on the advantages of using social networking services in a teacher 
education program. Turkish Online Journal of Distance Education, 19(1), 46–61. https://doi.org/10.17718/tojde.382663

Kim, J. and Lee, K. S.-S. (2020). Conceptual model to predict Filipino teachers’ adoption of ICT-based instruction in class: Using 
the UTAUT model. Asia Pacific Journal of Education, 42(4), 699–713. https://www.tandfonline.com/doi/abs/10.1080/0
2188791.2020.1776213 

Lall, M. (2021). Myanmar’s education reforms: A pathway to social justice?. UCL Press. https://discovery.ucl.ac.uk/id/
eprint/10112420/1/Myanmar%27s-Education-Reforms.pdf

Lan, Y.-J., Botha, A., Jong, J. S. and M. S.-Y. (2018). Guest editorial: Technology enhanced contextual game-base language 
learning. Educational Technology and Society, 21(3), 86–89. https://www.jstor.org/stable/26458509 

Lao PDR Ministry of Education and Sports. (2021). ICT final survey report. Ministry of Education and Sports. https://drive.google.
com/file/d/1T8ILqh7goPEWF5DfLsxcxHDiRjVP3N_U/view

Lu, S.-J. and Liu, Y.-C. (2015). Integrating augmented reality technology to enhance children’s learning in marine education. 
Environmental Education Research, 21(4). https://www.learntechlib.org/p/160820

Malaysia Ministry of Education. (2013). Malaysia education blueprint 2013-2025. (Preschool to post-secondary education). 
Kementerian Pendidikan Malaysia. https://www.moe.gov.my/en/muat-turun/penerbitan-dan-jurnal/pppm-2013-
2025-pendidikan-prasekolah-hingga-lepas-menengah/1207-malaysia-education-blueprint-2013-2025/file 

Mardjuki, M. S. and Lubis, A. H. (2020). Exploring the influence of computer-based national examination on English teaching 
process: Voices from Indonesian EFL teachers. Indonesian Journal of English Language Teaching and Applied Linguistics, 
4(2), 197–212. https://doi.org/10.21093/ijeltal.v4i2.440

Miskiah, M., Suryono, Y. and Sudrajat, A. (2019). Integration of information and communication technology into Islamic religious 
education teacher training. Cakrawala Pendidikan, 38(1),130–140. https://journal.uny.ac.id/index.php/cp/article/
view/23439 

Mullis, I. V. S., Martin, M. O., Foy, P., Kelly, D. L. and Fishbein, B. (2020). TIMSS 2019: International results in mathematics and 
science. International Association for the Evaluation of Educational Achievement. https://www.iea.nl/sites/default/
files/2021-01/TIMSS%202019-International-Results-in-Mathematics-and-Science.pdf

Nasongkhla, J., Chanjaradwichai, S. and Chiasiriphan, T. (2019). Implementing multiple AR markers in learning science content 
with junior high school students in Thailand. International Journal of Emerging Technologies in Learning, 14(7), 48. 
https://online-journals.org/index.php/i-jet/article/view/9855 

Nghia, T. L. H. and Tran, L. T. (2021). Students’ experiences of teaching and learning reforms in Vietnamese higher education. 
Routledge/The Head Foundation. http://bitly.ws/GFwd

OECD. (2019). TALIS 2018 Results (Volume I): Teachers and school leaders as lifelong learners. OECD Publishing. 
https://doi.org/10.1787/1d0bc92a-en 

OECD. (2022). Mending the education divide: Getting strong teachers to the schools that need them most. OECD Publishing. 
https://doi.org/10.1787/92b75874-en 

Pang, S., Nhor, R. and Em, S. (2022). Cambodian teachers’ readiness of using it: The case of rural upper-secondary schools. 
Journal As-Salam, 6(2), 145–162. https://doi.org/10.37249/assalam.v6i2.432

Pellas, N., Fotaris, P., Kazanidis, I. and Wells, D. (2019). Augmenting the learning experience in primary and secondary school 
education: A systematic review of recent trends in augmented reality game-based learning. Virtual Reality, 23(4), 
329–346. https://doi.org/10.1007/s10055-018-0347-2

Phanhlack, K. (2021). Making sense of remote learning: A partnership between Monash College & Lao PDR ministry of education and 
sports. Final report. Monash University. https://pubhtml5.com/ljov/ifsg

Philippines Department of Education. (2021a, 23 May). Globe eLibrary added to DepEd Commons features [Press release]. 
https://www.deped.gov.ph/2021/05/23/globe-elibrary-added-to-deped-commons-features

 

1702 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R TR E F E R E N C E S

https://www.ei-ie.org/en/item/25233
https://doi.org/10.37134/jrpptte.vol13.1.6.2023
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3885890
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3885890
https://link.springer.com/chapter/10.1007/978-981-15-2137-9_6
https://link.springer.com/chapter/10.1007/978-981-15-2137-9_6
https://doi.org/10.17718/tojde.382663
https://www.tandfonline.com/doi/abs/10.1080/02188791.2020.1776213
https://www.tandfonline.com/doi/abs/10.1080/02188791.2020.1776213
https://discovery.ucl.ac.uk/id/eprint/10112420/1/Myanmar%27s-Education-Reforms.pdf
https://discovery.ucl.ac.uk/id/eprint/10112420/1/Myanmar%27s-Education-Reforms.pdf
https://www.jstor.org/stable/26458509
https://drive.google.com/file/d/1T8ILqh7goPEWF5DfLsxcxHDiRjVP3N_U/view
https://drive.google.com/file/d/1T8ILqh7goPEWF5DfLsxcxHDiRjVP3N_U/view
https://www.learntechlib.org/p/160820
https://www.moe.gov.my/en/muat-turun/penerbitan-dan-jurnal/pppm-2013-2025-pendidikan-prasekolah-hingga-lepas-menengah/1207-malaysia-education-blueprint-2013-2025/file
https://www.moe.gov.my/en/muat-turun/penerbitan-dan-jurnal/pppm-2013-2025-pendidikan-prasekolah-hingga-lepas-menengah/1207-malaysia-education-blueprint-2013-2025/file
https://doi.org/10.21093/ijeltal.v4i2.440
https://journal.uny.ac.id/index.php/cp/article/view/23439
https://journal.uny.ac.id/index.php/cp/article/view/23439
https://www.iea.nl/sites/default/files/2021-01/TIMSS%202019-International-Results-in-Mathematics-and-Science.pdf
https://www.iea.nl/sites/default/files/2021-01/TIMSS%202019-International-Results-in-Mathematics-and-Science.pdf
https://online-journals.org/index.php/i-jet/article/view/9855
http://bitly.ws/GFwd
https://doi.org/10.1787/1d0bc92a-en
https://doi.org/10.1787/92b75874-en
https://doi.org/10.37249/assalam.v6i2.432
https://doi.org/10.1007/s10055-018-0347-2
https://pubhtml5.com/ljov/ifsg
https://www.deped.gov.ph/2021/05/23/globe-elibrary-added-to-deped-commons-features


Philippines Department of Education. (2021b, 20 March). INSET 2021 reaches over 260k participants on day 1 [Press release]. 
https://www.deped.gov.ph/2021/03/20/inset-2021-reaches-over-260k-participants-on-day-1

Philippines Learning Management System. (2023). DepEd Commons. https://training.deped.gov.ph/course/index.
php?categoryid=49

Purwanto, A., Asbari, M., Fahlevi, M., Mufid, A., Agistiawati, E., Cahyono, Y. and Suryani, P. (2020). Impact of work from home 
(WFH) on Indonesian teachers’ performance during the Covid-19 pandemic: An exploratory study. International 
Journal of Advanced Science and Technology, 29(5), 6235–6244. https://sersc.org/journals/index.php/IJAST/article/
view/15627 

Putiorn, P., Nobnop, R., Buathong, P. and Soponronnarit, K. (2018). Understanding teachers’ perception toward the use of an 
augmented reality-based application for astronomy learning in secondary schools in Northern Thailand [Conference 
presentation]. 2018 Global Wireless Summit, 77–81. http://dx.doi.org/10.1109/GWS.2018.8686716 

Ratih, C. K. (2022). SEAMOLEC journey on providing professional development for teachers in ICT integration into teaching 
and learning. https://www.seameo.org/img/Programmes_Projects/2022/10SEAMEOTsukuba/files/panel/6/
MsCahya_A.pdf

Robledo, A. (2021). Digital learning dispatch: Teacher training in the Philippines during the COVID-19 pandemic. RTI International. 
https://www.rti.org/insights/abc-plus-supports-teacher-training-philippines-covid-19

RTI International. (2020). All children reading – Philippines. EdTech ecosystem report: Philippines. United States Agency for 
International Development. https://pdf.usaid.gov/pdf_docs/PA00WKGW.pdf

Sailin, S. N. and Mahmor, N. A. (2018). Improving student teachers’ digital pedagogy through meaningful learning activities. 
Malaysian Journal of Learning and Instruction, 15(2), 143–173. https://doi.org/10.32890/mjli2018.15.2.6

SEAMEO INNOTECH. (2015). Assessment systems in Southeast Asia: Models, successes and challenges. Southeast Asian Ministers 
of Education Organization Regional Center for Educational Innovation and Technology. https://www.seameo-
innotech.org/wp-content/uploads/2020/04/SIREP_Assessment-151021.pdf

SEAMEO INNOTECH. (2020). Teacher training programs for Southeast Asian educators. Southeast Asian Ministers of Education 
Organization Regional Center for Educational Innovation and Technology. https://www.seameo-innotech.org/
learning-programs

SEAMEO RETRAC. (2023a, 28 February). Training course: ICT applications in gamification on creative teaching [News]. 
https://www.vnseameo.org/news/training-course-ict-applications-in-gamification-on-creative-teaching

SEAMEO RETRAC. (2023b, 7 March). Training course: ICT applications in teaching and assessment of student learning [News]. 
https://www.vnseameo.org/news/training-course-ict-applications-in-teaching-and-assessment-of- 
student-learning

Shahrill, M., Petra, M. I., Naing, L., Yacob, J., Santos, J. H. and Aziz, A. B. Z. A. (2021). New norms and opportunities from 
the COVID-19 pandemic crisis in a higher education setting: Perspectives from Universiti Brunei Darussalam. 
International Journal of Educational Management, 35(3),700–712. https://doi.org/10.1108/ijem-07-2020-0347

Singapore Ministry of Education. (2020). Infosheet on SkillsFuture for educators.  https://academyofsingaporeteachers.moe.edu.
sg/files/infosheet-on-SFEd.pdf

Singapore Ministry of Education. (2022a). Educational technology plan: Gain insights on the strategic focus of our educational 
technology (EdTech) plan. https://www.moe.gov.sg/education-in-sg/educational-technology-journey/ 
edtech-masterplan 

Singapore Ministry of Education. (2022b, 27 October). Speech by Minister Chan Chun Sing at the national technology-enhanced 
learning conference (NTEL 2022) at Singapore University of Technology and Design. Ministry of Education. 
https://www.moe.gov.sg/news/speeches/20221027-speech-by-minister-chan-chun-sing-at-the-national-
technology-enhanced-learning-conference-ntel-2022-at-singapore-university-of-technology-and-design

Sumaryanta, Mardapi, D., Sugiman and Herawan, T. (2019). Community-based teacher training: Transformation of sustainable 
teacher empowerment strategy in Indonesia. Journal of Teacher Education for Sustainability, 21(1), 48–66. https://doi.
org/10.2478/jtes-2019-0004

Thailand Teachers’ Council. (2018). Southeast Asia teachers competency framework. https://teachertaskforce.org/sites/default/
files/2022-08/2018_SEAMEO_Southeast-Asia-Teachers-Competency-Framework_EN.pdf

Tobar-Muñoz, H., Baldiris, S. and Fabregat, R. (2017). Augmented reality game-based learning: Enriching students’ experience 
during reading comprehension activities. Journal of Educational Computing Research, 55, 901–936. https://journals.
sagepub.com/doi/10.1177/0735633116689789

 

C H A P T E R     •  171

https://www.deped.gov.ph/2021/03/20/inset-2021-reaches-over-260k-participants-on-day-1
https://training.deped.gov.ph/course/index.php?categoryid=49
https://training.deped.gov.ph/course/index.php?categoryid=49
https://sersc.org/journals/index.php/IJAST/article/view/15627
https://sersc.org/journals/index.php/IJAST/article/view/15627
http://dx.doi.org/10.1109/GWS.2018.8686716
https://www.seameo.org/img/Programmes_Projects/2022/10SEAMEOTsukuba/files/panel/6/MsCahya_A.pdf
https://www.seameo.org/img/Programmes_Projects/2022/10SEAMEOTsukuba/files/panel/6/MsCahya_A.pdf
https://www.rti.org/insights/abc-plus-supports-teacher-training-philippines-covid-19
https://pdf.usaid.gov/pdf_docs/PA00WKGW.pdf
https://doi.org/10.32890/mjli2018.15.2.6
https://www.seameo-innotech.org/wp-content/uploads/2020/04/SIREP_Assessment-151021.pdf
https://www.seameo-innotech.org/wp-content/uploads/2020/04/SIREP_Assessment-151021.pdf
https://www.seameo-innotech.org/learning-programs
https://www.seameo-innotech.org/learning-programs
https://www.vnseameo.org/news/training-course-ict-applications-in-gamification-on-creative-teaching
https://www.vnseameo.org/news/training-course-ict-applications-in-teaching-and-assessment-of-
https://doi.org/10.1108/ijem-07-2020-0347
https://academyofsingaporeteachers.moe.edu.sg/files/infosheet-on-SFEd.pdf
https://academyofsingaporeteachers.moe.edu.sg/files/infosheet-on-SFEd.pdf
https://www.moe.gov.sg/education-in-sg/educational-technology-journey/
https://www.moe.gov.sg/news/speeches/20221027-speech-by-minister-chan-chun-sing-at-the-national-technology-enhanced-learning-conference-ntel-2022-at-singapore-university-of-technology-and-design
https://www.moe.gov.sg/news/speeches/20221027-speech-by-minister-chan-chun-sing-at-the-national-technology-enhanced-learning-conference-ntel-2022-at-singapore-university-of-technology-and-design
https://doi.org/10.2478/jtes-2019-0004
https://doi.org/10.2478/jtes-2019-0004
https://teachertaskforce.org/sites/default/files/2022-08/2018_SEAMEO_Southeast-Asia-Teachers-Competency-Framework_EN.pdf
https://teachertaskforce.org/sites/default/files/2022-08/2018_SEAMEO_Southeast-Asia-Teachers-Competency-Framework_EN.pdf
https://journals.sagepub.com/doi/10.1177/0735633116689789
https://journals.sagepub.com/doi/10.1177/0735633116689789


UNESCO, UIS, UNICEF Office of Research – Innocenti, World Bank and OECD. (2021). What’s next? Lessons on education recovery: 
Findings from a survey of ministries of education amid the COVID-19 pandemic. UNESCO, United Nations Children’s Fund, 
World Bank, and Organisation for Economic Co-operation and Development. https://covid19.uis.unesco.org/wp-
content/uploads/sites/11/2021/07/National-Education-Responses-to-COVID-19-Report2_v3.pdf

UNICEF. (2020). UNICEF education COVID-19 case study Timor Leste: Learning at home and opening up better. United 
Nations Children’s Fund. https://aa9276f9-f487-45a2-a3e7-8f4a61a0745d.usrfiles.com/ugd/aa9276_
d3294a85093045cfa7950423c200acb7.pdf

UNICEF. (2021a). Situation analysis on the effects of and responses to COVID-19 on the education sector in Southeast Asia. United 
Nations Children’s Fund. https://www.unicef.org/eap/media/9316/file/Southeast%20Asia%20Situation%20
Analysis%20

UNICEF. (2021b). Situational analysis on digital learning landscape in Indonesia. United Nations Children’s Fund. 
https://www.unicef.org/indonesia/media/8766/file/Digital

UNICEF. (2022). Supporting teacher to improve learning in 6 Southeast Asian countries. United Nations Children’s Fund. 
https://www.seaplm.org/images/DOWNLOADS/Supporting_teacher/Download.pdf

Universitas Terbuka. (2022). Number of alumni students total until 2022. https://fkip.ut.ac.id/index.php/info/data-alumni
Vikas, P., Hennessy, S., Koomar, S., Kreimeia, A., Zubairi, A., Aerts, C. and Gault, C. (2021). Turning to technology: A global survey 

of teachers’ responses to the COVID-19 pandemic. T4 Education and EdTech Hub. https://docs.edtechhub.org/
lib/452IQSGM 

Walkington, C. and Bernacki, M. L. (2020). Appraising research on personalized learning: Definitions, theoretical alignment, 
advancements, and future directions. Journal of Research on Technology in Education, 25(3), 235–252. https://www.
tandfonline.com/doi/full/10.1080/15391523.2020.1747757

Yarrow, N., Khairina, N., Cilliers, J. and Dini, I. (2022). The digital future of teacher training in Indonesia: What’s next? World Bank. 
https://openknowledge.worldbank.org/handle/10986/37218

 

 

 

 
 

 

1722 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R TR E F E R E N C E S

https://covid19.uis.unesco.org/wp-content/uploads/sites/11/2021/07/National-Education-Responses-to-COVID-19-Report2_v3.pdf
https://covid19.uis.unesco.org/wp-content/uploads/sites/11/2021/07/National-Education-Responses-to-COVID-19-Report2_v3.pdf
https://aa9276f9-f487-45a2-a3e7-8f4a61a0745d.usrfiles.com/ugd/aa9276_d3294a85093045cfa7950423c200acb7.pdf
https://aa9276f9-f487-45a2-a3e7-8f4a61a0745d.usrfiles.com/ugd/aa9276_d3294a85093045cfa7950423c200acb7.pdf
https://www.unicef.org/eap/media/9316/file/Southeast%20Asia%20Situation%20Analysis%20
https://www.unicef.org/eap/media/9316/file/Southeast%20Asia%20Situation%20Analysis%20
https://www.unicef.org/indonesia/media/8766/file/Digital
https://www.seaplm.org/images/DOWNLOADS/Supporting_teacher/Download.pdf
https://fkip.ut.ac.id/index.php/info/data-alumni
https://docs.edtechhub.org/lib/452IQSGM
https://docs.edtechhub.org/lib/452IQSGM
https://www.tandfonline.com/doi/full/10.1080/15391523.2020.1747757
https://www.tandfonline.com/doi/full/10.1080/15391523.2020.1747757
https://openknowledge.worldbank.org/handle/10986/37218


173 C H A P T E R     •  

 



1742 0 2 3  •  S O U T H E A S T  A S I A  R E G I O N A L  R E P O R TR E F E R E N C E S

 



www.unesco.org/publishing  •  www.unesco.org/gemreport

Technology in education: 
Southeast Asia

Sustainable 
Development
Goals

Southeast Asia has experienced rapid growth in the adoption of digital technology. 
There are an estimated 400 million internet users in the region. In 2020 alone, 
40 million people went online for the first time. The potential of this expansion has 
been identified to transform education and meet the region’s development aspirations, 
for example, through personalized tutoring and testing, learning management 
systems, language learning, and skills development. 

But before rushing to deploy the latest technology, the report asks policy makers to 
consider the main education challenges, those related to equity and inclusion, quality, 
and efficiency. Technology is one of many potential tools that can be deployed to 
improve education outcomes – but it can also exacerbate some of these challenges. 
In any case, for technology’s potential to be realized, essential conditions need to 
be met related to the equitable distribution of digital technology infrastructure, 
evidence-driven decision making, good regulatory frameworks and sustained 
investment in teachers.

Produced by the Global Education Monitoring (GEM) Report team, in partnership  
with the Southeast Asian Ministers of Education Organization (SEAMEO), and with  
the contribution of the EdTech Hub, the report covers 11 countries: Brunei Darussalam, 
Cambodia, the Lao People’s Democratic Republic, Indonesia, Malaysia, Myanmar, 
the Philippines, Singapore, Thailand, Timor-Leste and Viet Nam. It is informed by nine 
country case studies, five thematic studies, and inputs by SEAMEO affiliate members 
and partners.

Building on the 2023 Global Education Monitoring Report, this regional edition  
recognizes the emphasis given to technology in Southeast Asia for socioeconomic 
development, which is being reflected in a focus on digital skills development and 
investment in connectivity. It urges governments to ask whether the application of 
technology in education is: appropriate, helping improve learning; equitable, not  
leaving any one behind; scalable, based on evidence and a solid assessment of  
costs; and sustainable, in terms not only of its economic value but also of its social  
and environmental consequences.
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