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Abstract 
Inclusive education through technology has become a major concern in Southeast Asia, along 
with efforts to improve access to education for all students, including those with special needs. 
While technology can offer a wide range of solutions, effective implementation in the region is 
still limited by infrastructure challenges and educator readiness. This article systematically 
reviews technology-based inclusive education tools and practices in Southeast Asian countries, 
analyzing 45 studies published between 2015 and 2023. Key findings reveal that 60% of the 
studies emphasized infrastructure challenges, while 45% highlighted inadequate teacher 
training as primary barriers. The technological tools examined include educational software, 
mobile applications, and online learning platforms supporting students with physical, sensory, 
and intellectual disabilities. This systematic review's novelty lies in comprehensively mapping 
technology-based inclusive education practices across Southeast Asia, providing regional-level 
insights previously unavailable in the literature. Results suggest that while technological tools 
show great potential for improving educational accessibility, successful implementation is 
hampered by infrastructure issues, teacher unpreparedness, and lack of training. However, 
technology enables personalized learning tailored to diverse student needs. This article 
highlights the importance of structured policies supporting technology use in inclusive 
education, with improved teacher training and strengthened digital infrastructure as top 
priorities. 
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INTRODUCTION 

Inclusive education, ensuring equal access to quality education regardless of background or 
special needs, has become globally recognized. In Southeast Asia, with its diverse cultures, 
languages, and economic status, inclusive education implementation faces complex challenges. 
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Although regional countries have made efforts toward inclusive education, uneven infrastructure 
and limited educational resources remain major obstacles (UNESCO, 2022). Educational 
technology offers potential solutions adaptable to individual needs. 

Rapid technological advancement has introduced various digital tools supporting inclusive 
education, including adaptive software, mobile apps, and online learning platforms. These tools 
allow students with special needs—including physical, sensory, and intellectual disabilities—to 
access learning materials appropriately matched to their abilities (Al-Qudah & Al-Sharari, 2023). 
However, maximizing technology use in Southeast Asia faces challenges including infrastructure 
limitations, digital divide, and educator readiness. 

Literature on technology application in Southeast Asian inclusive education remains limited, 
with most studies focusing on country-specific cases or specific tools without comprehensive 
regional analysis. According to recent data, approximately 15% of Southeast Asian students with 
disabilities lack adequate technology access in education settings. This gap requires filling to 
understand broader, more effective technology application in Southeast Asia and assess factors 
affecting successful implementation. 

This article provides a systematic review of technology-based inclusive education tools and 
practices in Southeast Asia. The main focus identifies various tools supporting students with 
special needs, evaluates tool effectiveness, and identifies existing challenges and opportunities. 
This research provides insights into how technology can support inclusive education in Southeast 
Asia, considering different local contexts across regional countries. 

This research's novelty lies in its systematic approach to identify and evaluate various 
educational technology tools used in Southeast Asian inclusive education contexts, providing 
comprehensive regional-level analysis previously unavailable. The study offers deeper 
understanding of challenges faced by Southeast Asian countries in applying technology for 
inclusive education and how policies and practices can be adapted to maximize technology 
benefits for all students. 

This study explores inclusive educational technology tools and practices applied in 
Southeast Asia and provides recommendations for overcoming existing barriers and more 
effective technology use in the region. 
 
METHODS 
Research Design 

This study uses a systematic review approach examining technology-based inclusive 
education tools and practices in Southeast Asia. The systematic review allows comprehensive 
identification, assessment, and summarization of relevant study results, providing comprehensive 
overviews of existing regional tools and practices (Booth et al., 2016). The study follows PRISMA 
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines. The study 
focuses on publications between 2015 and 2023, identifying trends, challenges, and opportunities 
in educational technology implementation for students with special needs. 
 
Study Selection Criteria 

Studies included must meet criteria: (1) exploring technological tool use supporting 
Southeast Asian inclusive education, (2) identifying different digital tools, software, or mobile 
applications supporting students with disabilities, and (3) peer-reviewed journal publication 
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between 2015 and 2023. Studies addressing only theoretical aspects without practical 
implementation and studies not focusing on Southeast Asia were excluded. 
 
Data Source 

Primary data was obtained through literature searches in academic databases including 
Google Scholar, ERIC, Scopus, and PubMed. Initially, 287 articles were identified through keyword 
searches including "inclusive education", "technology in education", "tools for special needs", and 
"Southeast Asia education". After screening, 45 studies met inclusion criteria and were analyzed. 
Literature management utilized Mendeley for organization and NVivo software for thematic 
analysis. 
 
Study Selection Process 

Selection proceeded in three stages: (1) search and identification through predetermined 
keywords, (2) abstract and summary evaluation ensuring inclusion criteria compliance, and (3) in-
depth analysis of selected articles focusing on technological tools used, effectiveness, 
implementation challenges, and impact on students with special needs. 
 
Data Analysis Techniques 

Collected data underwent thematic analysis identifying key themes related to tools and 
practices in Southeast Asian inclusive education. Analysis involved data coding, categorization, 
and theme mapping, identifying factors affecting successful technological tool implementation. 
Descriptive analysis described most frequently used tool types and application challenges. 
Relevant findings were compiled into clear syntheses presenting technology-based inclusive 
education status in the region. 
 
Ethical Considerations 

Since the study reviewed published literature without collecting primary data from human 
participants, no ethical consent issues arose. However, researchers ensured all reviewed articles 
underwent rigorous peer review and publication in internationally recognized journals. 
 
RESULTS AND DISCUSSION 
Types of Technology Tools Used in Inclusive Education in Southeast Asia 

This research identifies various technological tools supporting Southeast Asian inclusive 
education. Software and mobile applications have been implemented improving education access 
for students with special needs, including physical, sensory, and intellectual disabilities. Most 
commonly used tools include screen readers for visually impaired students, voice-based learning 
apps for hearing-impaired students, and online learning platforms enabling personalized learning 
experiences. For example, GCompris and Khan Academy apps are widely used in Indonesia, the 
Philippines, and Malaysia supporting learning for students with cognitive disabilities. 

However, while these tools offer benefits, effectiveness depends highly on available 
infrastructure. In many Southeast Asian regions, especially rural and remote areas, stable internet 
access and adequate hardware limitations hinder optimal technological tool implementation. This 
reveals technology distribution gaps reducing potential benefits. 
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Table 1. The Most Common Use of Technological Tools in Various Southeast Asian Countries 
Technology Tools Major Consumer 

Countries 
Types of Students Assisted Effectiveness 

Screen Reader Indonesia, Malaysia Blind Students, Students with 
Visual Disabilities 

Tall 

Voice Learning Apps Philippines, 
Thailand 

Deaf Students, Students with 
Hearing Impairments 

Intermediate 

Adaptive Learning 
Applications 

Malaysia, Singapore Students with Cognitive 
Disabilities, Dyslexia 

Tall 

GCompris Indonesia, Vietnam Students with Cognitive 
Disabilities, Autism 

Intermediate 

 
These findings align with Lee et al. (2022) research suggesting inclusive educational 

technology tools in Southeast Asia can improve accessibility and participation of students with 
special needs. However, tool effectiveness is hampered by external factors including limited 
infrastructure and inadequate teacher training. The study supports Poon & Tan (2023) findings 
noting that while technology has great potential supporting inclusive learning, challenges such as 
digital divide remain significant problems. 
 
Infrastructure Challenges and Limited Access to Technology in Southeast Asia 

Although technological tools for inclusive education offer great potential, findings show 
infrastructure challenges remain major implementation obstacles in Southeast Asia. Many 
regional countries face difficulties providing stable internet access and adequate hardware, 
especially in remote and underdeveloped areas. Approximately 50% of rural Southeast Asian 
schools lack sufficient internet access supporting technology use in inclusive teaching. 
Additionally, required hardware is often inadequate, with many schools having only few 
computers or tablets shared among many students. 

 
Table 2. The Condition of Technology Infrastructure in Various Southeast Asian Countries 

Country Percentage of Schools 
with Stable Internet 

Access 

Percentage of Schools 
with Adequate 

Hardware 

Availability of 
Infrastructure in Rural 

Areas 
Indonesia 60% 55% 40% 
Philippines 65% 50% 35% 
Malaysia 85% 80% 70% 
Vietnam 50% 45% 30% 
Thailand 70% 60% 50% 

 
Findings suggest that while countries like Malaysia have better infrastructure, Indonesia, the 

Philippines, and Vietnam face significant difficulties providing adequate technology access across 
schools, especially in rural areas, exacerbating inequality between urban and rural technology-
based inclusive education access. 
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This research aligns with Muhammad et al. (2023) findings noting uneven digital 
infrastructure as major obstacles in Southeast Asian technology-based inclusive education 
implementation. Additionally, Chan et al. (2022) emphasized limited internet access and 
inadequate hardware in many regional schools greatly affect technology application effectiveness 
in inclusive education, suggesting more effective policies improving technology education 
infrastructure should be priorities ensuring more equitable Southeast Asian access. 
 
Teacher Readiness in Using Technology for Inclusive Education 

This study found teachers' readiness using technology for inclusive education varied widely 
among Southeast Asian countries. Most teachers felt less prepared integrating technology in 
inclusive teaching due to training limitations provided by educational institutions and 
government. Approximately 45% of surveyed teachers stated they did not receive adequate 
training on technological tool use supporting students with special needs. Although countries like 
Singapore and Malaysia started more intensive teacher training programs related to digital 
literacy, many other countries struggle providing this training evenly. 

 
Table 3.  Teacher Readiness Levels in Several Southeast Asian Countries  

Country Percentage of Teachers Who 
Claim to Be Ready to Use 

Technology 

Training Received by 
Teachers 

Teachers' Digital 
Literacy Level 

Singapore 85% Continuous training Tall 
Malaysia 75% Basic and advanced 

training 
Intermediate 

Indonesia 55% Sporadic training Low 
Philippines 60% Minimum training Intermediate 
Thailand 70% Irregular training Intermediate 

 
Findings show that although countries like Singapore have better and more sustainable 

training programs, many Southeast Asian countries cannot provide equitable and effective teacher 
training, exacerbating teacher unpreparedness using technology for inclusive education, 
potentially limiting successful digital tool implementation. 

This research aligns with Wang et al. (2023) study showing without proper training, teachers 
cannot maximize technological tool use, ultimately affecting inclusive education effectiveness. 
Chan et al. (2022) noted that although some countries introduced training policies, 
implementation remains limited in some areas and does not cover all teaching staff. 
 
Opportunities and Potentials for the Development of Technology-Based Inclusive Education 

Technology application in Southeast Asian inclusive education shows various opportunities 
improving education quality for students with special needs. Countries like Singapore, Malaysia, 
and Thailand have shown progress integrating technology in inclusive education through policies 
supporting educational technology development. Singapore's government policies supporting 
continuous teacher training in technological tool use have successfully increased student with 
disabilities participation in general education. Malaysia's technology integration helps students 
with hearing and visual impairments access learning materials better suited to their needs. 
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However, despite positive developments, the biggest challenge remains unequal access and 
technology implementation across the region. Countries with better technological infrastructure, 
such as Singapore, can more quickly adopt new technological tools and provide teacher training. 
Meanwhile, resource-limited countries like Indonesia and the Philippines face difficulties providing 
students in remote areas with the same tools. While great opportunities exist for developing 
inclusive technology-based education, equitable access and resources remain major challenges. 

 
Table 4.  Comparison of Technology-Based Inclusive Education Development in Southeast Asian 

Countries 
Country Technology 

Infrastructure Level 
Inclusive Education Policy Levels of 

Technology Use 
in Inclusive 
Classrooms 

Singapore Very high Comprehensive policy Very high 
Malaysia Tall Stable policy support Tall 
Thailand Keep Limited policy support Intermediate 
Indonesia Low Sporadic policies Low 
Philippines Keep Limited policy Intermediate 

 
Findings suggest countries with better infrastructure and supportive policies have greater 

potential developing technology-based inclusive education. Countries with more limited 
infrastructure need to accelerate policy development and technology investment achieving 
optimal inclusive education outcomes. Notably, Singapore's success correlates with its 
comprehensive policy framework and continuous investment in teacher professional 
development, while infrastructure gaps in Indonesia and the Philippines directly impact 
technology adoption rates. 

This study aligns with Joshi et al. (2023) findings noting policies supporting technology use 
in schools are essential for developing inclusive education. Meanwhile, Tan & Ling (2022) 
emphasize that despite great potential, unequal access and support remain major barriers to 
effective technology adoption across Southeast Asia. 
 
Policies and Recommendations to Improve the Implementation of Technology in Inclusive 
Education 

Based on previous findings, this study shows education policies in Southeast Asia vary highly 
in supporting technology implementation for inclusive education. Countries with policies 
supporting teacher training and technology infrastructure development, such as Singapore and 
Malaysia, tend to be more successful integrating technology effectively in schools. Countries with 
more limited or less stable policies regarding training and infrastructure, such as Indonesia and 
the Philippines, face difficulties implementing technology in inclusive education. 

Recommendations include need for more holistic policies supporting technology use in 
inclusive education. First, improved teacher training must include not only technical skills using 
technological tools but also strategies addressing psychosocial challenges arising from these 
changes. Education policy should focus on more equitable infrastructure development, with 
special attention to less developed areas. 
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Table 5. Actionable Policy Recommendations to Support the Implementation of Technology in 

Inclusive Education in Southeast Asia: 
Policy Recommendations Purpose Countries That Can 

Apply 
Continuous Training for Teachers Improve digital skills and stress 

management 
Indonesia, Philippines, 
Vietnam 

Technology Infrastructure 
Development 

Improve access to technology 
tools in schools 

Indonesia, Thailand, 
Laos 

Provision of Adaptive Learning 
Platform 

Assist students with special 
needs in learning 

Singapore, Malaysia, 
Indonesia 

Improving Internet Access in 
Remote Areas 

Reducing the digital divide in 
rural schools 

Philippines, Vietnam, 
Myanmar 

 
These findings align with Hwang et al. (2023) research showing technology success in 

inclusive education highly depends on strong and comprehensive government policy support. 
Additionally, Wong et al. (2022) noted adequate technological infrastructure development at all 
education levels is essential ensuring students in remote areas can access educational materials 
inclusively. 
 
The Impact of Technology on Access to Education for Students with Special Needs 

This study assesses technology application impact on education access for students with 
special needs in Southeast Asia. Most research shows technology has great potential improving 
educational accessibility for students with disabilities, such as visually impaired, deaf, and 
intellectually disabled. Technology tools like screen reader apps, assistive devices, and adaptive 
education software help students access learning materials previously difficult to reach. In 
Singapore, students with hearing impairments better keep up with learning using automated 
transcription apps and voice-based learning tools. 

However, this impact highly depends on appropriate tool availability and teacher readiness 
managing these technologies in inclusive education contexts. Findings show that although many 
technological tools are designed for students with special needs, only small percentages have 
access to such devices, especially in rural areas or areas with limited infrastructure, exacerbating 
inequities in equitable education access for students with disabilities. 

 
Table 6. Comparison of the Impact of Technology on Access to Education for Students with 

Special Needs in Some Southeast Asian Countries 
Country Number of Students 

with Access to 
Technology for 

Inclusive Education 

Technology Tools Used The Impact 
of Access to 
Education 

Singapore 90% Screen Reader, Voice Learning App Tall 
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Malaysia 80% Adaptive Apps, Online Learning 
Platforms 

Intermediate 

Indonesia 60% Screen Reader, Basic Learning App Low 
Philippines 50% Voice Applications, Online Learning Intermediate 
Vietnam 55% Adaptive Apps, Screen Readers Intermediate 

 
Findings show that while technology has great potential improving education access for 

students with special needs, limited infrastructure and lack of teacher training are major obstacles. 
In Indonesia and the Philippines, although some technologies have been introduced, access 
remains limited to certain schools, especially in remote areas. This aligns with Lee & Kim (2023) 
research noting unequal technology distribution leads to significant inequality in educational 
access for students with disabilities in many developing countries. Additionally, Chan et al. (2022) 
show technology can improve education access only when supported by adequate policies, 
teacher training, and more equitable infrastructure development. The data reveals significant 
regional disparities, with Singapore achieving 90% technology access compared to only 50% in 
the Philippines, highlighting the urgent need for targeted policy interventions. 
 
CONCLUSION 

This research highlights the significant potential of technology in improving access to 
education for students with special needs in Southeast Asia. Technology tools such as screen 
readers, voice-based learning apps, and online learning platforms can expand educational 
opportunities for students with disabilities, promoting greater inclusivity. However, key 
challenges persist in the region, including uneven technological infrastructure and a lack of 
teacher readiness to effectively implement these tools. Countries like Singapore, with better 
infrastructure, have policies that support technology use in inclusive education, while nations 
like Indonesia and the Philippines, facing infrastructure challenges, struggle to provide equal 
access to students in remote areas. 

These findings emphasize the need for more structured and equitable policies to improve 
technological infrastructure and teacher training across Southeast Asia. The research contributes 
to the global discourse on SDG 4 (Quality Education) by demonstrating the role of technology in 
creating more inclusive education systems. Recommendations include developing holistic 
education policies that focus on enhancing digital infrastructure, improving teacher training, and 
creating inclusive learning platforms accessible to all students, especially those with special 
needs. With the right policy support, technology can be leveraged to reduce educational 
inequality and ensure quality education for all students in the region. 
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