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Abstract  

The paper examines the integration of artificial intelligence (AI) with remote learning as a means to overcome the 

digital gap in underdeveloped countries.  Although remote learning is an essential mechanism for addressing issues 

such as inadequate infrastructure and instructor deficits, several current solutions remain unattainable for students 

without dependable internet connection and equipment. AI-driven technologies such as intelligent tutoring systems, 

adaptive learning platforms, and chatbots were emphasized as viable alternatives.  Nonetheless, this paper also 

identifies significant obstacles to adoption, such as erratic internet connectivity, unstable electricity supply, and 

inadequate digital literacy.  To address these difficulties, this paper advocates for a comprehensive strategy that 

encompasses the creation of affordable, offline AI solutions, the cultivation of public-private collaborations, and the 

enactment of supporting governmental laws.  This paper asserts that a unified, scalable approach is crucial for 

effectively using AI to improve educational fairness in emerging nations. 
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Introduction 

Artificial intelligence (AI) has significantly changed the global education system by modifying delivery methods, 

enhancing accessibility, and reshaping learning experience. The improvement of educational access and quality 

through AI technology in remote learning is particularly significant (Zhai et al., 2021). Artificial intelligence plays a 

pivotal role in transforming education through smart tutoring systems, real-time translation, and adaptable learning 

environments, moving beyond a mere futuristic concept. Remote learning presents considerable opportunities for 

developing nations, where issues like teacher shortages, geographical barriers, and insufficient funding frequently 

hinder access to quality education. The COVID-19 pandemic expedited the adoption of digital learning 

technologies, while simultaneously revealing their shortcomings. Artificial intelligence provides data-driven, 

adaptable, and scalable solutions that can address educational inequities and improve inclusivity in remote learning 

settings (UNESCO, 2021).  

 

The convergence of artificial intelligence and education signifies a critical juncture for regions facing educational 

disparity. AI offers a significant opportunity to democratise education in areas with restricted access to qualified 

educators, sufficient educational resources, and safe learning environments. Automated evaluations, intelligent 

content creation, and voice-activated educational aids represent technologies that enhance inclusivity by reaching 

students in remote or disadvantaged areas (Holmes et al., 2022). Furthermore, artificial intelligence in remote 

education benefits not only students but also professors and educational institutions. Utilising predictive analytics, 

educational ministries and institutions can identify learning deficiencies, monitor trends, and allocate resources more 

efficiently. Artificial intelligence reduces the administrative workload for educators, enabling a greater emphasis on 

instructional quality. The extensive advantages of artificial intelligence, encompassing individual students, 
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educators, and institutions, are especially beneficial for developing nations with limited educational resources.  

Artificial intelligence is promoting innovative teaching methods in education. Artificial intelligence-driven remote 

learning systems are surpassing traditional curricula and fixed content, enabling dynamic, real-time modifications in 

response to student performance and engagement. This modification facilitates a learner-centred approach that 

addresses various learning preferences and requirements. In developing countries where conventional education 

often employs standardised approaches, such customisation could significantly improve retention and 

comprehension rates (Zawacki-Richter et al., 2019). The integration of artificial intelligence in educational 

institutions within underdeveloped nations necessitates a thoughtful and socially responsible approach.  

 

While artificial intelligence holds significant transformative potential, it is essential that it is effectively aligned with 

local contexts, cultures, and capabilities. Targeted interventions and inclusive policy frameworks are crucial for 

addressing challenges related to affordability, digital literacy, data protection, and infrastructural limitations.  This 

paper examines how artificial intelligence impacts remote education in developing countries. It analyzes the benefits 

of AI-enhanced education, the challenges in implementation, and strategies for ensuring fair distribution. It seeks to 

clarify the potential applications of artificial intelligence in educational improvement within developing countries 

through trend analysis and future projections, while also addressing ethical and structural challenges. It recognises 

the potential of artificial intelligence in remote education while critically examining the complexities and 

responsibilities involved in its implementation. This approach seeks to engage with current debates regarding the 

future of education in the Global South, where technology may either intensify existing disparities or act as a crucial 

equalising force. Thus, this study highlights the necessity and practicality of employing artificial intelligence to 

foster a more equitable and sustainable educational environment in developing countries through a thorough 

examination of advantages, obstacles, and strategic approaches. 

 

Importance of remote learning in developing economies 

Remote learning has emerged as an essential component of educational systems in recent years, particularly in 

developing countries where geographical, economic, and infrastructural constraints frequently hinder access to 

quality education (Ali, 2020). Traditional educational systems in these regions face numerous challenges, such as 

the inequitable allocation of resources between urban and rural settings, inadequate classroom facilities, and 

suboptimal teacher-to-student ratios (Gowda & Suma, 2017). Remote learning in this context offers a viable solution 

by leveraging technology to bridge access disparities and ensure educational continuity beyond the traditional 

classroom setting. In developing nations, remote education plays a crucial role during prolonged crises that disrupt 

traditional educational systems, including natural disasters and pandemics. The global COVID-19 pandemic 

underscored the necessity for resilient educational delivery systems that do not rely solely on face-to-face 

instruction. Digital learning systems provide opportunities for countries with significant populations in remote or 

disadvantaged regions to maintain educational engagement during school closures, thereby mitigating learning loss 

and ensuring equitable access. Remote learning has the potential to democratise education by providing 

marginalised individuals—such as girls in conservative regions, children affected by conflict, or those with 

disabilities—access to learning opportunities without the barriers associated with physical attendance. Online and 

mobile-based learning tools can be tailored to accommodate various cultural and linguistic contexts, enabling 

students to access materials in local languages and formats that are more relevant and inclusive. This flexibility 

enhances the effectiveness and applicability of education across various socio-economic contexts. The integration of 

technology in educational institutions facilitates lifelong learning and skill development beyond formal education. 

Adults seeking financial literacy programmes, professional development, or vocational training may benefit from 

flexible, self-paced online courses delivered remotely. Enhancing employability and fostering economic 

development in developing countries relies on providing accessible pathways for lifelong learning as labour markets 

evolve with increasing digitalisation. While remote education holds potential, it faces considerable challenges, 

including inconsistent internet connectivity, limited access to electronic devices, and low levels of digital literacy 

among both educators and learners. The identified obstacles highlight the need for targeted interventions that extend 

beyond the mere introduction of technology in educational settings. A comprehensive strategy encompassing policy 

reform, teacher training, and investment in digital infrastructure is essential to maximise the benefits of remote 

learning in resource-constrained environments. Remote learning serves as a transformative mechanism capable of 

addressing enduring inequalities as developing nations strive to establish inclusive and resilient educational 
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frameworks. With appropriate policies and innovations such as Artificial Intelligence, remote learning can offer 

cost-effective, scalable, and personalised solutions that enhance both the accessibility and quality of education. 

Understanding its significance provides a foundation for exploring the potential transformative effects of artificial 

intelligence on remote learning environments in the Global South. 

 

Artificial Intelligence (AI) replicates human cognitive functions—learning, reasoning, problem-solving, perception, 

and language processing—through advanced algorithms and data-driven models (Kühl et al., 2022; Russell, 2022). 

In education, AI-powered tools range from intelligent tutoring systems that provide personalised instruction to 

adaptive learning platforms that adjust content based on individual performance, optimising engagement and 

learning outcomes. AI is transforming education outside of traditional classroom settings. Platforms like Carnegie 

Learning and Squirrel AI integrate cognitive science to adapt to learners’ needs, offering real-time feedback and 

personalised support (Chen & De Luca, 2021). In higher education, chatbots and virtual assistants streamline 

administrative tasks and academic guidance, enhancing the efficiency of remote learning environments. The true 

strength of AI in remote education lies in its ability to scale personalised learning. Unlike static curricula, AI-driven 

systems evolve through user interactions, enabling educators to track progress and intervene effectively. This 

adaptability is crucial in remote settings, where direct teacher-student engagement may be constrained by logistical 

barriers or large class sizes. AI creates flexible and responsive learning experiences that close gaps and enhance 

educational access. 

 

Global applications of AI in remote learning 

Artificial Intelligence (AI) has already established its presence in remote learning across the globe, offering diverse 

applications that address pedagogical and administrative needs. One of the most prominent uses is through 

intelligent tutoring systems (ITS), which simulate the personalised guidance traditionally provided by human 

instructors. For example, Carnegie Learning’s MATHia platform has gained recognition for its ability to adapt 

instruction based on real-time student performance data. These systems use machine learning algorithms to analyse 

a student’s problem-solving process and provide tailored hints, feedback, and scaffolding. The result is a highly 

interactive and responsive learning experience that helps students progress at their own pace while reducing the 

burden on human teachers (Dogan et al., 2023; Pane et al., 2014) . 

 

Another widely adopted AI innovation is the adaptive learning platform. These platforms employ AI to adjust 

content delivery dynamically in response to learners’ interactions and demonstrated mastery. Squirrel AI, a leading 

example from China, has shown that AI can manage large-scale personalisation by delivering individualised content 

sequences, adjusting difficulty levels, and predicting student performance based on behavioural data. Such 

adaptability is particularly beneficial in diverse learning environments, where students may vary greatly in their 

readiness, background knowledge, and learning styles. The success of these platforms in densely populated and 

resource-constrained settings illustrates their scalability and potential for adoption in developing countries (Holmes 

et al., 2021). 

 

AI is also transforming the administrative and support structures of education through the use of chatbots and virtual 

teaching assistants. These AI agents can handle a wide range of tasks—from answering frequently asked questions 

about courses to providing feedback on assignments and assisting with enrollment processes. These systems increase 

efficiency, reduce administrative bottlenecks, and allow faculty to concentrate on more strategic educational goals. 

 

Furthermore, AI’s applications are not limited to affluent or technologically advanced regions. In countries like 

India and Brazil, AI-based mobile learning applications have expanded access to quality instruction in rural and 

underserved areas. For instance, BYJU’S, an Indian EdTech giant, integrates AI to tailor video lessons to individual 

learning patterns, while Brazil’s Geekie platform leverages AI to support students in public schools with 

personalized study plans and diagnostic assessments. These examples underscore the versatility of AI in adapting to 

varied educational contexts, language groups, and infrastructural capabilities. 

 

Language processing technologies, including real-time translation and speech-to-text tools, are further broadening 

the accessibility of education for multilingual populations. Platforms such as Duolingo employ AI algorithms to 
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offer language learning in over 30 languages with high user engagement and feedback optimization. These tools not 

only aid in language acquisition but also serve as models for integrating natural language processing (NLP) into 

broader curricula to support students in non-native instruction environments—a challenge common in many 

developing nations (Zawacki-Richter et al., 2019). 

 

The global application of AI in remote learning demonstrates its potential to reimagine education delivery systems, 

improve learning outcomes, and reduce inequalities. While the sophistication and penetration of these technologies 

vary across regions, the underlying principles—personalization, automation, scalability, and data-informed 

instruction—are universally relevant. While these global examples underscore AI’s transformative capacity in 

various educational contexts, their implementation in developing economies is not without obstacles. As these 

technologies are adapted across diverse environments, it is crucial to critically examine the structural, infrastructural, 

and ethical challenges that may hinder their effectiveness. The next section explores these barriers in detail, laying 

the groundwork for identifying context-sensitive solutions that can bridge the gap between potential and practical 

reality. 

 

Methodology  

This qualitative study investigates the integration of Artificial Intelligence in distance learning within developing 

countries, determining advantages, challenges, and equitable implementation strategies.  The methodology entails a 

comprehensive literature review, thematic analysis, and critical examination of international case studies to derive 

contextually relevant findings for the Global South.  This review depended on a methodical and purposeful analysis 

of peer-reviewed journal articles, policy documents, and technical reports from the UNESCO, UNICEF, the World 

Bank, and the World Economic Forum. Google Scholar, ResearchGate, and ScienceDirect were utilized to search 

for "artificial intelligence in education," "AI and remote learning," "EdTech in developing countries," "adaptive 

learning systems," and "digital divide in education."  The sources chosen were published between 2017 and 2023 in 

order to be current with technology and education.  AI in remote learning examples from across the world were 

chosen on the basis of scalability, innovation under low-resource conditions, and applicability to underdeveloped 

countries. 

 

Inclusion factors were (1) demonstrated effectiveness in increasing learning outcomes or access, (2) potential for 

localization to linguistic, cultural, or infrastructural environments, and (3) publicly released evaluations or impact 

research. Carnegie Learning (USA), Squirrel AI (China), BYJU'S (India), Geekie (Brazil), and UNICEF's Learning 

Passport case studies were selected to reflect varying geographical, economic, and technical environments and 

contrast implementation approaches and results. Thematic analysis was used to synthesize the literature and identify 

AI benefits (personalisation, scalability, administrative efficiency), challenges (infrastructure deficits, digital 

literacy, ethical concerns), and enablers.  The question used a conceptual framework combining technical, 

pedagogical, and socio-economic AI uptake in education. Triangulation of empirical research, policy reports, and 

expert opinions validated the results for reliability and validity.  The research also recognizes its limitations, 

including its use of secondary data and the possibility of regional under-representation caused by research 

publishing disparities in poor countries. This strategy provides a broad exploration of how AI may be equitably and 

successfully incorporated into remote learning systems in resource-scarce environments, building a platform for 

evidence-based recommendations for developing countries. 

 

Barriers and challenges 

Building on the promise showcased by global AI applications, it becomes evident that replicating such successes in 

developing economies is contingent upon overcoming significant structural and contextual barriers. Despite AI’s 

potential to bridge educational divides, its deployment is often hindered by infrastructural shortcomings, socio-

cultural constraints, and ethical vulnerabilities in the Global South. This section critically examines these barriers, 

highlighting the complexities that must be addressed for AI-driven remote education to be truly inclusive and 

effective. Dependable internet access and stable energy are inadequate in several areas, significantly hindering the 

efficacy of digital educational resources. The World Bank (2020) reports that just 35% of Sub-Saharan Africa's 

population has internet connection, underscoring a significant digital gap that sophisticated AI solutions alone 

cannot bridge. In the absence of essential infrastructure—such as broadband networks, cheap gadgets, and a reliable 
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power supply—AI-driven educational efforts may worsen existing disparities instead of alleviating them. Moreover, 

the exorbitant cost of data and restricted device ownership further impede accessibility, marginalising some 

populations. Policymakers must prioritise infrastructure development in conjunction with AI integration to provide 

fair educational possibilities.  In addition to connection issues, insufficient digital literacy is a significant barrier to 

the use of AI in education. A significant number of students, educators, and administrators possess insufficient 

abilities to proficiently use AI-driven platforms, resulting in underutilisation or improper usage of existing 

resources. A UNESCO (2022) research indicates that teacher training programmes in underdeveloped countries 

often neglect digital literacy, resulting in educators being inadequately prepared to integrate AI into their 

instructional practices. The skills gap is exacerbated by reluctance to change, since several stakeholders in 

conventional education systems remain doubtful about AI's contribution to learning. Cultural and language obstacles 

exacerbate adoption, since several AI technologies are developed with Western surroundings, rendering them less 

relevant or accessible in local environments. To tackle these difficulties, governments and organisations must invest 

in comprehensive digital literacy programmes designed for both instructors and students, ensuring that AI 

technologies are accessible and used efficiently.   

 

Ethical issues with AI in education need immediate consideration, especially in areas with inadequate regulatory 

structures. Artificial intelligence systems depend on extensive datasets, prompting significant concerns around 

student privacy and data security. Numerous developing nations lack robust data protection legislation, rendering 

sensitive student information susceptible to exploitation. Moreover, algorithmic bias persists as a significant 

concern, with research indicating that AI models may unintentionally perpetuate existing disparities—such as 

favouring urban pupils over rural counterparts owing to skewed training data (Selwyn, 2022). In the absence of 

adequate control, AI may exacerbate educational inequalities instead of alleviating them. Mitigating these threats 

requires a comprehensive strategy, including transparent AI development protocols, participatory policy 

formulation, and enhanced data governance. Involving local populations in the design and deployment of AI tools 

helps guarantee that these technologies are culturally suitable and ethically used. These challenges, while 

formidable, are not insurmountable. Innovative approaches tailored to the specific needs and constraints of 

developing contexts are already emerging, offering models for inclusive and sustainable integration of AI in 

education. The following section outlines viable strategies and future directions that can transform these challenges 

into opportunities for systemic reform and equitable access. 

 

The road ahead: Future prospects and solutions 

In response to the challenges outlined above, a range of strategic solutions and innovations has begun to surface, 

signaling a path forward for AI in remote learning. These efforts—ranging from offline-capable technologies to 

supportive policy environments—offer blueprints for how developing economies can leverage AI effectively 

(UNICEF, 2022). This section presents key prospects and solutions that underscore the importance of multi-

stakeholder collaboration, contextual innovation, and sustained investment in equitable educational transformation. 

These advancements show that strategic engineering and localised adaptations can overcome technological 

obstacles. 

 

Public-private partnerships (PPPs) and government policies are instrumental in scaling AI-driven education. 

Collaborations between technology firms, NGOs, and governments facilitate infrastructure development and 

affordability. Rwanda’s One Laptop per Child initiative exemplified how strategic partnerships enhance digital 

accessibility in schools (World Economic Forum, 2023). Additionally, policymakers must prioritise digital literacy 

programmes to equip educators and students with the necessary skills to effectively utilise AI technologies. 

 

Sustainable, scalable integration is fundamental to the long-term success of AI in education. Key strategies include 

comprehensive teacher training, the development of localised AI-powered curricula, and the establishment of ethical 

frameworks for responsible AI use. A multi-faceted approach — incorporating technological innovation, policy 

support, and community engagement — will be essential in realising AI’s transformative potential in remote 

learning. Achieving an equitable digital education system demands coordinated efforts from all stakeholders to 

bridge existing gaps and ensure inclusive access. 
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Conclusion 

Artificial Intelligence (AI) presents a transformative opportunity to reshape remote learning in developing 

economies, offering scalable, personalised, and data-driven educational solutions. As demonstrated throughout this 

study, AI technologies—such as intelligent tutoring systems, adaptive learning platforms, and natural language 

processing—have the capacity to bridge persistent gaps in access, quality, and equity. By enabling real-time 

feedback, individualised instruction, and automated support, AI can significantly enhance the educational experience 

for students in underserved and geographically isolated communities. However, successfully implementing AI in 

remote learning goes beyond just adopting the technology. Addressing systemic challenges, such as digital 

infrastructure deficits, limited digital literacy, and ethical concerns around data privacy and algorithmic bias, is 

essential. Failure to invest in teacher training, regulations, and local content development may lead AI to exacerbate 

existing disparities instead of reducing them. Nigeria, as a representative case, underscores the importance of 

context-sensitive strategies that align AI innovation with socio-economic realities and educational needs. 

 

Moving forward, a coordinated, multi-stakeholder approach is vital. Governments, educational institutions, private 

sector actors, and civil societies must collaborate to create inclusive, resilient, and future-ready learning ecosystems. 

AI has the potential to transform education systems in the Global South by enhancing remote learning and fostering 

community engagement. However, the need for all concerned hands to be on deck to achieve this is non-negotiable. 
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