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Introduction

In the globalized world of the 21st century, the digital transformation of education
is recognized as a key driver of progress and social mobility. Online learning, in
particular, is seen not just as a technological innovation, but as a revolutionary tool
capable of providing unprecedented access to knowledge, increasing the flexibility and
personalization of the learning process, and optimizing the use of limited resources. Its
role has become critical during global crises: the COVID-19 pandemic has been a
large-scale experiment that has forced large numbers of students around the world to
switch to distance learning, while armed conflicts, wars, and mass migrations have
highlighted its potential as a mechanism for ensuring access to education.

However, this optimistic narrative is confronted with the harsh reality of
developing countries. Here, the potential of online learning is only partially realized,
and sometimes not realized at all, transforming from a tool for inclusion into a
mechanism for exclusion. Deep structural socio-economic problems, systemic
inequality in access to digital technologies, and weak institutional capacity of education
systems create a set of interrelated barriers. As a result, online learning risks not only
reproducing but also significantly deepening existing educational inequalities, creating
a new digital divide—not only in access but also in the quality of learning outcomes.

Online learning, as a modern form of organizing the educational process, is based
on the comprehensive use of information and communication technologies for
interaction between teachers, students, and available information resources. In the
context of developing countries, it is often combined with the concept of open
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education, aimed at reducing barriers. However, it is precisely this context — socio-
economic, cultural and infrastructural — that becomes the determining factor in the
success or failure of these theoretical models in practice [1-7].

1. Technological and infrastructural barriers to the use of distance education
in developing countries [4; 5; 7]

o Fragmented Internet coverage and poor connection quality: In many regions,
the Internet remains a luxury. Even where coverage is available, low data transfer
speeds (e.g., less than 3G) make it impossible to use resource-intensive but effective
synchronous forms of learning: real-time video lectures, interactive webinars, and
group discussions on video platforms. This forces them to resort to asynchronous
methods (e.g., downloading text files), which reduces the dynamics and social
component of the learning process itself.

o Shortage and obsolescence of devices: Owning a personal computer or even a
new-generation smartphone remains an unattainable goal for millions of families
around the world. Students are often forced to use shared, morally and physically
obsolete devices in the family, which makes it difficult to participate regularly in
classes, access complex applications, and complete assignments. This "digital poverty"
creates unequal starting conditions.

o Unstable power supply: Frequent and prolonged power outages in rural areas
and some cities in developing countries make any planning for online learning
extremely risky. A student may be disconnected at a critical stage of an exam or lecture,
undermining the very foundation of the educational process.

2. Economic and resource constraints [3; 4; 7]

o Financial inaccessibility: For low-income families, the cost of high-quality
internet traffic, even basic devices and licensed software, becomes an unbearable
financial burden. This forces them to choose between education and basic human
needs.

o Limited institutional resources: Many universities and schools in developing
countries do not have the budgets to develop or license modern learning management
systems (LMS) such as Moodle, Canvas, or Blackboard. The lack of technical support,
IT departments, and funds for regular updates of digital content leads to the use of
outdated, ineffective solutions, often through free but limited platforms (e.g., social
networks).

3. Pedagogical and content challenges [1; 2; 6]

o Lack of digital pedagogy: The crisis-driven introduction of online learning often
reveals a lack of systematic training for teachers themselves. Many of them, while
experts in their discipline, do not have the skills to effectively design online courses,
conduct virtual discussions, or create interactive materials. This leads to simply
"transferring" lectures to Zoom or sending PDF files, which ignores the didactic
potential of the digital environment.

o Content colonialism and lack of localization: Global platforms for massive open
online courses (MOOCs) and other resources are often developed in a Western context.
They may not take into account local cultural realities, examples, historical
perspectives, and issues relevant to the region. In addition, the dominance of English
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creates an additional barrier, requiring students not only to master the subject matter,
but also to overcome the language barrier.

o Assessment and academic integrity issues: The online format complicates
traditional knowledge monitoring, increasing the risks of plagiarism and unauthorized
assistance during testing. Developing reliable, creative assessment methods that test
understanding rather than just memory requires additional pedagogical efforts and
technological solutions that are often simply unavailable in developing countries.

4. Sociocultural and psychological aspects [4; 7]

o Widening social gaps: Online learning can amplify existing inequalities:
between urban and rural areas, between rich and poor, between men and women. In
many conservative societies, girls and women may have limited access to devices or
time for learning due to social norms and domestic responsibilities.

o Lack of digital and learning autonomy: Success in an online environment
critically depends on the learner's ability to plan their time, motivate themselves, and
search for information independently. These skills are often not developed in education
systems that focus on passive knowledge acquisition under strict teacher supervision.
This leads to loss of motivation, procrastination, and high dropout rates.

o Digital fatigue and social isolation: Prolonged screen time, limited nonverbal
interaction, and feelings of loneliness can lead to psychological exhaustion, decreased
engagement, and increased stress among students, which affects overall learning
effectiveness.

5. Systemic and regulatory gaps [3; 7]

e Lack of national strategy: Many developing countries simply lack a
comprehensive vision for the development of online education as an integral part of
national education policy. This leads to fragmented, uncoordinated initiatives, a lack
of quality standards, and mechanisms for recognizing credits earned online.

o Accreditation and data protection issues: The legitimacy of online diplomas and
certificates is often questioned by both employers and government agencies. In
addition, the use of international platforms raises complex issues regarding the storage
and protection of students' personal data, which is often not adequately regulated by
national legislation.

Conclusions

In conclusion, online learning undoubtedly has transformative potential for
developing countries. However, this potential is not automatically realized with the
advent of new information technologies. This process requires a conscious,
comprehensive, and context-sensitive approach that simultaneously addresses
technological, economic, pedagogical, sociocultural, and regulatory barriers.
Investments in infrastructure must go hand in hand with mass training in digital
pedagogy for teachers. The development of localized, relevant content must be
accompanied by the formation of learning autonomy skills in students. International
cooperation should be aimed not at exporting ready-made models, but at jointly
developing flexible solutions and exchanging best practices.

87



EDUCATION
CURRENT STATE AND TRENDS IN THE DEVELOPMENT OF SCIENCE AND
EDUCATION

Further research should focus on a thorough empirical evaluation of the
effectiveness of various hybrid and fully online models specifically in the context of
developing countries to ensure empirically grounded policies that will transform online
learning from a source of inequality into a true tool for equity and progress.
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