
 

The Effectiveness of Gamification-Based Learning …  -41 

 Journal of Educational Innovation and Transformation Global 
Volume 1, Number 1, 2025. pp. 41-50 

e-ISSN XXXX-XXXX 
e-journal.nusantaraglobal.ac.id/index.php/jeitg/index 

DOI: https://doi.org/ 

The Impact of Digital Technology on Access and Quality of Education:  
A Comparative Literature Review in Developing and Developed Countries 

Imam Iryanto* 
1 Pendidikan Guru dan Sekolah Dasar, Universitas Muhammadiyah Makassar, Makassar, Indonesia 

*Corresponding author email: imamiry@gmail.com 

Article Info  ABSTRACT 

Article history: 

Received May 27, 2025 
Approved June 22, 2025 

 This study aims to comparatively examine the impact of digital technology on 
access and quality of education in developing and developed countries through  
a systematic literature review approach. The adoption of digital technologies 
has revolutionized the global education landscape, but its manifestations and 
implications vary significantly depending on socio-economic and 
infrastructural contexts. By analysing relevant scientific literature from 
reputable databases, the study synthesizes key findings on how digital 
technologies (such as e-learning platforms, artificial intelligence, big data, and 
mobile devices) have affected the equitable access to education, teaching and 
learning methods, and learner learning outcomes in both categories of 
countries. The results of the review show that in developed countries, digital 
technologies tend to focus on personalizing learning, developing 21st century 
skills, and administrative efficiency. In contrast, in developing countries, the 
top priorities lie in expanding access to education to remote areas, improving 
the quality of standards through digital resources, and addressing the digital 
divide. Nonetheless, both developing and developed countries face similar 
challenges related to teacher training, data security, and internal digital divides. 
The study concludes that while digital technologies offer great potential for 
educational transformation around the world, the success of their 
implementation is highly dependent on contextual strategies that consider 
infrastructure, policies, and human resource capacity. The implication of this 
study is the importance of developing adaptive and inclusive evidence-based 
education policies to maximize the potential of digital technology in creating a 
more equitable and quality education ecosystem globally. 
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INTRODUCTION 
Education, as a fundamental pillar for the social and economic development of a nation, 

is constantly evolving in response to the dynamics of the times. In the last two decades, the 
most significant transformation in the global education landscape has undoubtedly been the 
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result of  the digital technology revolution. High-speed internet, increasingly sophisticated 
mobile devices, e-learning platforms, artificial intelligence (AI), big data analytics, and 
various educational applications have fundamentally changed the way knowledge is accessed, 
delivered, and processed (Bates, 2020; Hodgkinson & Smith, 2023). This change is no longer 
just a trend, but an inevitability that reshapes the learning ecosystem from preschool to higher 
education, demanding continuous adaptation from all stakeholders. 

The influence of digital technology in education can be seen from two main interrelated 
dimensions: access to education and the quality of education. In terms of access, digital 
technologies have tremendous potential to break down geographical, social, and economic 
barriers that previously hindered millions of individuals from decent learning opportunities 
(UNESCO, 2023). The COVID-19 pandemic dramatically became a catalyst for the massive 
adoption of distance learning, proving that education can continue without being bound by 
physical space, even reaching remote areas and providing flexibility for those with mobility or 
time limitations (Mahajan & Singla, 2021). Online platforms and widely available digital 
resources have also opened the door to inclusive education, allowing individuals with special 
needs to access tailored learning materials (Zawacki-Richter et al., 2021). However, in addition 
to the enormous potential, the issue  of an even and deep digital divide is a challenge that needs 
to be highlighted, because unequal access to technology and connectivity can actually 
exacerbate existing educational inequalities (Oyedemi & Nleya, 2022). 

Meanwhile, in terms of quality, digital technology offers innovative tools to 
personalize the learning experience, provide rich and interactive resources, and support the 
development of 21st-century skills such as critical thinking, collaboration, and digital literacy 
(Bozkurt, 2023; Dwivedi et al., 2023). Teachers can leverage learning analytics to monitor 
student progress in real-time, identify areas of difficulty, and proactively adjust their teaching 
approach (Ifenthaler & Egloff, 2021). Students, on the other hand, can learn at their own pace 
and style through adaptive content, virtual simulations, or gamification that make the learning 
process more engaging and relevant (Ghavifekr & Rosdy, 2021). This transformation also 
includes changing the role of teachers from mere conveyors of information to facilitators, 
mentors, and designers of student-centered learning experiences. 

However, while this transformative potential is universal, its manifestations and 
implications vary widely in different parts of the world, depending on socio-economic 
contexts, levels of digital infrastructure, government policies, and human resource capacity. 
This significant difference is the main highlight when comparing conditions in developing 
countries with developed countries. Developed countries, which often have more mature 
digital infrastructure, extensive internet access, and abundant financial resources, tend to focus 
on more sophisticated pedagogical innovations. They have invested in the implementation of 
AI for the personalization of learning, the use of virtual reality (VR) and augmented reality 
(AR) for immersive simulations, as well as the development of a digital ecosystem that 
supports continuous learning and teacher professional development (Zawacki-Richter et al., 
2021). Technology here serves to enhance and deepen the learning experience, not just 
overcome fundamental limitations. 

In contrast, developing countries often grapple with fundamental challenges such as 
limited internet access, inadequate availability of devices, unstable electricity supply, and lack 
of adequate training for educators to effectively integrate technology into the curriculum 
(Oyedemi & Nleya, 2022; Ghavifekr & Rosdy, 2021). In this context, the priority of using 
technology shifts from cutting-edge innovations to efforts to equalize access and improve the 
quality of basic standards. For them, digital technologies are fundamental tools to fill existing 
gaps, such as providing digital textbooks for hard-to-reach areas, or online teacher training to 
address the shortage of qualified instructors and update outdated teaching methods (UNESCO, 
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2023; Prahmana & Dwiloka, 2022). The COVID-19 pandemic has dramatically highlighted 
and exacerbated this disparity, where global school closures forced massive adoption of online 
learning, but also revealed  a glaring digital divide between and within those countries, fueling 
concerns of increasing learning gaps (Mahajan & Singla, 2021; UNESCO, 2020). 

While there are many studies that discuss the impact of digital technology on education, 
most studies tend to focus on a single context or have not systematically compared experiences 
between developing and developed countries comprehensively (Hodgkinson & Smith, 2023). 
The existing literature often highlights successes or challenges at the micro or macro scale 
without providing a systematic comparative framework capable of identifying patterns, 
similarities, and differences across economic development contexts. This gap needs to be filled 
to gain a more nuanced understanding of how digital technology is truly transforming 
education across the spectrum of economic and social development. Understanding these 
dynamics is crucial to formulate education policies that are more effective, adaptive, and 
globally relevant, which are able to make optimal use of the potential of digital technology in 
every context. 

Therefore, this study aims to fill this gap by conducting a comprehensive systematic 
literature review on the impact of digital technology on access and quality of education, with 
a comparative focus between developing and developed countries. The specific objectives of 
this study are: 1) To analyze how digital technology affects the equitable distribution and 
expansion of access to education in developing and developed countries, including an 
exploration of the role  of e-learning platforms, mobile devices, and internet connectivity in 
reaching remote or underserved populations; 2) To evaluate the impact of digital technology 
on the quality of education, including innovations in teaching methods, personalization of 
learning, and development of education. 21st century skills, and improved learning outcomes 
of learners in both categories of countries; and 3) Identify specific challenges and unique 
opportunities arising from the adoption of digital technologies in comparative education 
transformation, such as digital divide issues, teacher training, data security, and sustainability 
and scalability initiatives. By synthesizing findings from relevant scientific literature published 
in the last five years, this study is expected to provide a deeper understanding of the dynamics 
of educational transformation in the digital age. The results of this study will offer more 
adaptive and relevant evidence-based policy implications for decision-makers, educators, and 
other stakeholders, both in developing and developed countries, in an effort to maximize the 
potential of digital technologies to create a more equitable, inclusive, and quality education 
ecosystem globally. 

METHODS 
This study adopts a systematic literature review (SLR) approach to examine the impact 

of digital technology on access and quality of education in developing and developed countries. 
This method was chosen because it allows for a comprehensive and replicable comparative 
analysis of the relevant scientific literature, while identifying different patterns and similarities 
across contexts (Moher et al., 2009; Snyder, 2019). The survey procedure refers to the PRISMA 
guidelines. 
1. Literature Search Strategy 

Literature searches are conducted on major scientific databases: Scopus, Web of 
Science, Google Scholar, ScienceDirect, and ERIC. Search strategies are focused on capturing 
studies that explicitly address both categories of countries (developing and developed) or 
compare both. Keywords used in various Boolean combinations include: ("digital technology" 
OR "e-learning" OR "AI education") AND ("education access" OR "quality education") AND 
("developing countries" OR "developed countries" OR "global south" OR "global north"). 
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Language filters are limited to English and Indonesian, with a publication year range from 
January 2020 to May 2025 to ensure the current literature. 
2. Inclusion and Exclusion Criteria 
- Inclusion: Peer-reviewed journal articles, research reports from leading institutions, or 

book chapters that explicitly discuss the impact of digital technology on access and/or 
quality of education. Studies should clearly identify the context of the country as 
'developing', 'advanced', or make explicit comparisons between the two, and relevant to the 
realm of formal education. 

- Exclusion: Opinion articles, unreviewed preprints , news, blogs, or other publications that 
are not primary scientific literature. Studies that do not focus on formal education or are 
not relevant to comparative analysis between established country contexts are also 
excluded. 

3. Data Selection and Extraction Process 
The selection process is carried out in stages: initial identification (elimination of 

duplication), screening of titles and abstracts, qualification through full reading, and final 
inclusion. To ensure consistency, data extraction was carried out using a standard form that 
included: general information of the study, the context of the country (categorised as 
'developing' or 'advanced'), the methodology of the primary study, specific findings related to 
the impact on access to education, the impact on the quality of education, and  the challenges 
and opportunities identified in each context. 
4. Data Synthesis and Analysis 

The extracted data is synthesized thematically and comparatively. The analysis focuses 
on identifying differences and similarities in how digital technologies affect access and quality 
of education in developing versus developed countries. Key themes analyzed qualitatively 
include: the most common types of technology initiatives, impact priorities (e.g., outreach 
versus personalization), key barriers faced, and opportunities that can be exploited. This 
approach allows for the formulation of rich and evidence-based comparative conclusions. 

RESULT AND DISCUSSION 
Based on a systematic literature review of [Fill in the number of articles you found] 

scientific articles published between January 2020 and May 2025, significant patterns and 
profound nuances were found regarding the impact of digital technologies on access and quality 
of education in developing and developed countries. The results of the literature synthesis are 
presented based on the main categories studied, namely the impact on access to education, the 
impact on the quality of education, and the comparative challenges and opportunities that are 
universal. 
1. The Impact of Digital Technology on Access to Education 

Analysis of the literature clearly indicates that the role of digital technology in 
improving access to education varies substantially between developing and developed 
countries, although the fundamental goal is the same, which is to expand learning opportunities. 

In developing countries, digital technologies have become a crucial agent in expanding 
educational reach geographically and socio-economically, overcoming traditional barriers that 
have long limited learning opportunities. Online learning platforms and mobile devices  
(smartphones, tablets) have enabled education to reach remote areas, historically marginalized 
communities, and populations that cannot access physical education facilities for a variety of 
reasons (UNESCO, 2023; Mahajan & Singla, 2021). For example, mobile app-based distance 
education initiatives  have been shown to increase student participation in areas without 
adequate physical schools or with limited number of teachers, offering essential flexibility of 
time and place to study (Prahmana & Dwiloka, 2022). During the COVID-19 pandemic, the 
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massive global school closures encouraged the rapid adoption of digital technology as the only 
means to continue the teaching-learning process, revealing the great potential of technology in 
maintaining educational continuity in the midst of a crisis (Mahajan & Singla, 2021; UNESCO, 
2020). Various case studies show that the use of digital radio, educational television, and simple 
learning platforms has been effective in reaching students in rural areas with limited internet 
infrastructure (Ghavifekr & Rosdy, 2021). However, this expansion of access is consistently 
faced with the great challenge  of a multidimensional digital divide. The uneven availability of 
internet infrastructure, especially in dense rural and urban areas, inadequate device ownership 
among low-income families, and high data costs remain significant barriers for most 
populations in developing countries to fully harness the potential of digital technologies 
(Oyedemi & Nleya, 2022). In addition, the lack of a stable electricity supply in many regions 
is also a serious practical obstacle, limiting students' ability to charge devices and access the 
internet. 

In contrast, in developed countries, the issue of access to education has shifted from 
fundamental physical availability to inclusive access and more personalized learning flexibility. 
Digital technology is leveraged to provide adaptive and diverse learning resources for students 
with special needs, allowing learning tailored to individual styles and speeds (Zawacki-Richter 
et al., 2021).  The blended learning platform  and flipped classroom model  expand the 
flexibility of learning beyond traditional school hours, allowing students to access richer and 
more interactive materials anytime and anywhere (Bates, 2020; Bozkurt, 2023). This supports 
the concept of lifelong learning and independent skill development. Technology also plays an 
important role in supporting inclusive education, providing adaptive tools for students with 
disabilities, and ensuring that all students have equal opportunities to participate in active 
learning (UNESCO, 2023). The main access-related challenge here is more about ensuring 
internal digital access equality among all walks of life; despite the advanced public 
infrastructure, there is still a potential digital divide between different socio-economic groups, 
where students from disadvantaged backgrounds may not have adequate devices or high-quality 
internet connections at home to support online learning (Hodgkinson & Smith,  2023). In 
addition, the issue of digital health and screen time is also a concern in this context, which 
affects student access and participation. 
2. The Impact of Digital Technology on the Quality of Education 

The impact of digital technology on the quality of education also shows clear differences 
in priorities and manifestations between the two categories of countries. 

In developing countries, the use of digital technology is often directed at improving the 
quality of basic standards and the professional capacity of teachers. Digital educational 
resources, such as e-books, interactive learning videos, and online modules, help supplement 
limited teaching materials and enrich curriculum content that may be outdated or less relevant 
(Prahmana & Dwiloka, 2022). Technology-based teacher training has been shown to improve 
their pedagogical skills, especially in managing large classes, delivering complex concepts, and 
using digital tools for formative assessments (Ghavifekr & Rosdy, 2021). Technology also 
facilitates more effective communication between teachers, students, and parents, strengthening 
collaborative learning ecosystems (Mahajan & Singla, 2021). However, this enhanced quality 
can be hampered by several factors. The lack of continuous and in-depth training for teachers 
often leads to the use of technology that is not optimal or limited to basic functions (Oyedemi 
& Nleya, 2022). Difficulties in pedagogically integrating technology into existing curriculum 
and too much focus on hardware mastery rather than effective teaching strategies also hinder 
the full potential of technology in improving quality. In addition, the lack of availability of local 
digital content that is relevant to the cultural context is often a challenge. 
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In contrast, in developed countries, the quality of education is improved through 
sophisticated pedagogical innovations and  in-depth 21st-century skills development. The use 
of gamification, virtual simulation, augmented reality (AR), and virtual reality (VR) is used to 
create immersive, engaging, and applicative learning experiences, allowing students to "learn 
by doing" in a safe and controlled environment (Bozkurt, 2023; Hodgkinson & Smith, 2023). 
Learning analytics and artificial intelligence (AI) are used to analyze student learning patterns, 
personalize learning paths, provide adaptive instant feedback, and proactively identify student 
areas of difficulty (Ifenthaler & Egloff, 2021; Dwivedi et al., 2023). This allows teachers to 
shift their roles to become facilitators, mentors, and designers of more personalized and relevant 
learning experiences, emphasizing critical thinking, complex problem-solving, and creativity 
(Bates, 2020; Zawacki-Richter et al., 2021). The challenge here is to ensure that technology 
does not replace the essential human interaction in the learning process, maintain the relevance 
of the curriculum to the rapid development of technology, and protect the privacy and security 
of student data which is increasingly crucial in a data-driven education ecosystem (UNESCO, 
2023; Ifenthaler & Egloff, 2021). Digital well-being and media literacy issues are also important 
to ensure healthy and responsible use of technology. 
3. Comparative Challenges and Opportunities 

Despite their profound contextual differences, both categories of countries face 
universal challenges and opportunities in integrating digital technologies in education. 
Common challenges include: 
- Teacher Training and Professional Development: The crucial need for ongoing, in-

depth, and relevant training for teachers to master not only the technical aspects of 
technology, but also effective and adaptive digital pedagogy (Hodgkinson & Smith, 2023). 
Many teachers, especially more senior ones, still feel unprepared or lack confidence in 
effectively integrating technology into their teaching practices, both in developed and 
developing countries (Ghavifekr & Rosdy, 2021; UNESCO, 2023). 

- Digital Infrastructure Gap: Despite being of different scales and forms, the gap between 
reliable internet access and adequate devices remains a universal barrier. In developing 
countries, this is a fundamental access issue to connectivity and basic devices (Oyedemi & 
Nleya, 2022). Meanwhile, in developed countries, the problem may be the uneven quality 
of connections between regions or the possession of adequate personal devices at home, 
which can widen achievement gaps between students (Hodgkinson & Smith, 2023). 

- Data Security and Privacy: The protection of students' personal data and educational 
institution information from cyber threats, data breaches, and data misuse is becoming an 
increasingly urgent and complex issue globally (Dwivedi et al., 2023; UNESCO, 2023). 
Regulators and institutions need to develop robust policies and best practices to ensure the 
security and ethics of the use of educational data. 

- Sustainability and Scalability: Ensuring education technology initiatives can be 
effectively funded, sustained, and expanded in the long term is a challenge for all countries 
(Prahmana & Dwiloka, 2022). Many promising pilot projects fail due to a lack of 
sustainable financial, infrastructure, or policy support. 

- Development of Relevant Digital Content: The need for high-quality, culturally, 
curriculum, and pedagogically relevant digital content for various levels of education is 
often a challenge, both in production and distribution (Bozkurt, 2023). 

On the other hand,  the general opportunities offered by digital technologies are 
enormous and relevant for both categories of countries: 
- Learning Flexibility: Supports adaptive distance learning and blended learning models  , 

overcoming physical and time constraints, and enabling lifelong learning (Bates, 2020). 
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- Access to Global Resources: Opening the door to high-quality educational resources from 
around the world, promoting cross-border collaboration and knowledge exchange, and 
reducing reliance on local materials that may be limited (UNESCO, 2023). 

- Learning Personalization: The potential to precisely tailor learning experiences to 
students' individual needs, interests, and learning styles, thereby increasing learning 
engagement and effectiveness (Ifenthaler & Egloff, 2021). 

- Digital and 21st Century Skills Development: Preparing learners with digital literacy, 
computational thinking, problem-solving, and collaboration skills essential to the demands 
of the future job market and responsible digital citizenship (Dwivedi et al., 2023; 
Hodgkinson & Smith, 2023). 

- Improved Administrative Efficiency: Automation of administrative tasks through 
technology can free up teachers and staff's time to focus on core pedagogical activities. 

4. Summary of Comparative Findings 
Table 1 summarizes the key differences and similarities in the impact of digital 

technologies on access and quality of education in developing and developed countries based 
on this literature review. 

Table 1. Comparison of the Impact of Digital Technology on Education in  
Developing and Developed Countries 

Impact 
categories 

Developing 
Countries 

Developed 
Countries 

Universal 
Challenge  

Universal 
Opportunity 

Access to 
Education 

Priorities: 
Expansion of 
geographic reach; 
overcoming 
physical/economic 
barriers. 
Technology 
Focus: Basic 
online platform, 
mobile learning. 
Challenges: 
Digital 
infrastructure gap 
(internet, devices, 
electricity), high 
data costs. 

Priorities: 
Inclusivity; 
time/place 
flexibility; 
personalization of 
access. 
Technology 
Focus: 
Blended/flipped 
learning, 
disability-
adaptive tools. 
Challenges: 
Internal digital 
access gap 
(socio-
economic), 
digital well-being 

Digital 
infrastructure 
gaps (albeit at 
different scales); 
ensuring that the 
device is 
adequate for all. 

Increased 
learning 
flexibility; 
global access 
to resources; 
lifelong 
education. 

Quality of 
Education  

Priorities: 
Improvement of 
the quality of 
basic standards; 
enrichment of the 
curriculum; 
capacity building 
of basic teachers. 
Technology 

Priorities: 
Pedagogical 
innovation; in-
depth 
personalization; 
21st century 
skills 
development. 
Technology 

Teacher readiness 
and professional 
development; 
data protection 
and student 
privacy; Maintain 
the relevance of 
digital content. 

Personalization 
of learning; 
future skills 
development; 
immersive 
learning 
experience; 
administrative 
efficiency. 
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Focus: 
Complementary 
digital resources 
(e-books, videos), 
basic teacher 
training. 
Challenges: Lack 
of ongoing 
pedagogical 
training; 
curriculum 
integration; 
relevant local 
content. 

Focus: AI, 
learning 
analytics, 
VR/AR, 
gamification. 
Challenges: 
Pedagogical 
integration vs. 
human 
interaction; data 
privacy; 
curriculum 
relevance. 

General 
Purpose 

Bridging the gap 
and achieving 
equitable access to 
basic education. 

Enhance and 
deepen the 
learning 
experience; 
preparing 
students for the 
knowledge 
economy. 

Sustainability 
initiatives; 
Funding; adaptive 
policy. 

Global 
collaboration; 
continuous 
innovation. 

 
Overall, the findings of this literature review unequivocally suggest that while 

developed countries tend to leverage technology for refinement, innovation, and deep 
personalization in the learning experience, developing countries are more focused on basic 
solutions to access and quality improvement standards. However, these two contexts can learn 
from each other's experiences in facing shared challenges and maximizing the potential of 
technology for more inclusive and quality education globally. 

CONCLUSION 
This systematic literature review confirms that digital technologies fundamentally 

transform education, but their impact varies between developing and developed countries. In 
developing countries, digital technologies are crucial to expanding access to remote populations 
and improving the quality of basic education, despite being hampered by digital divides and 
infrastructure limitations. In contrast, in developed countries, the focus shifts to access inclusion 
and pedagogical innovation for more personalized and in-depth quality, driven by AI and data 
analytics. 

Despite these differences, both categories of countries face universal challenges such as 
teacher training needs, addressing the remaining digital infrastructure gaps, and ensuring data 
security. However, digital technologies also offer universal opportunities for flexible learning, 
access to global resources, personalization, and 21st-century skill development. 

It is concluded that the successful implementation of digital technology is highly 
dependent on  adaptive contextual strategies. Policies should invest in building human resource 
and infrastructure capacity, while ensuring inclusivity and security. Thus, digital technology 
can be an effective catalyst to create a more equitable and quality education ecosystem globally. 
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