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Abstract 

The rapid expansion of virtual learning has transformed educational landscapes globally, offering significant 

opportunities for flexibility, personalization, and widened access. Nevertheless, this transformation has 

simultaneously intensified and revealed gaps in technology access, skills, and meaningful use, a 

phenomenon commonly referred to as the digital divide. In the context of inclusive education—which aims 

to ensure equitable learning opportunities for all students regardless of socio-economic status, ability, or 

geographic location—these digital disparities pose critical challenges. Drawing on multidisciplinary 

research including foundational constructs of digital divide and digital inclusion, recent empirical studies in 

India under National Education Policy (NEP) 2020, UNESCO IITE recommendations, and research on 

learners with disabilities, this paper presents a comprehensive analysis of how virtual learning both enables 

and constrains inclusive education. It examines structural, technological, and pedagogical barriers to digital 

inclusion and proposes multidimensional strategies for policy makers, educators, and institutions. The study 

concludes that while virtual learning has transformative potential, achieving truly inclusive education 

requires systemic investments in infrastructure, accessibility, digital literacy, adaptive pedagogy, and 

targeted policy frameworks that prioritize equity and participation. 
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I. Introduction 

The integration of digital technologies into education has fundamentally altered teaching–learning processes 

across the globe. Virtual learning environments, including learning management systems, online courses, 

video conferencing tools, and blended instructional models, have expanded the reach of education beyond 

conventional classrooms. These developments have been further accelerated by policy initiatives and 

emergency responses, particularly during the COVID-19 pandemic, positioning virtual learning as a critical 

component of contemporary education systems. While digital technologies offer significant potential for 
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flexibility, personalization, and expanded access, their uneven distribution has raised serious concerns 

regarding equity and inclusion within education systems. 

A major challenge underlying the expansion of virtual learning is the persistence of the digital divide. The 

digital divide encompasses multiple and interrelated forms of inequality, including disparities in access to 

digital devices, availability of reliable internet connectivity, digital literacy, and the capacity to effectively 

utilize technology for learning outcomes (Hamburg & Lütgen, 2019; OECD, 2023). Contemporary research 

conceptualizes the digital divide as a multi-tiered phenomenon. The first tier refers to material access to 

digital infrastructure, the second tier involves differences in digital skills and competencies required to 

navigate virtual environments, and the third tier concerns unequal educational and socio-economic outcomes 

resulting from differential use of digital technologies (Jafar, 2023; OECD, 2023). These layered disparities 

significantly influence learners’ participation in virtual learning and tend to disproportionately affect 

students from economically disadvantaged backgrounds, rural and remote regions, and learners with 

disabilities. 

In response to these inequalities, the concept of digital inclusion has gained prominence within educational 

discourse. Digital inclusion extends beyond physical access to technology and emphasizes equitable 

participation, removal of systemic barriers, and the creation of enabling digital environments that support 

diverse learners. It encompasses policy support, institutional capacity building, universal design approaches, 

community engagement, and the development of localized and culturally responsive digital content 

(Hamburg & Lütgen, 2019; UNESCO, 2025). From this perspective, the digital divide is reframed not 

merely as a technological gap but as a broader social and educational challenge rooted in issues of justice, 

equity, and human rights. 

Virtual learning, as a mode of digitally mediated education, includes online courses, Massive Open Online 

Courses, video-based instruction, learning management systems, and blended learning models. When 

appropriately designed and supported, virtual learning environments have the potential to facilitate 

differentiated instruction, flexible pacing, and personalized learning pathways that align with the principles 

of inclusive education (Chua, 2024). Digital tools and assistive technologies can enhance accessibility and 

participation for learners with diverse needs. However, the inclusive potential of virtual learning remains 

contingent upon equitable access to digital resources, adequate digital competencies among learners and 

teachers, and pedagogical practices that are responsive to learner diversity. 

Inclusive education is grounded in the recognition that education is a fundamental right and that diversity 

among learners should be accommodated within mainstream educational systems. It refers to educational 

practices that enable learners of all abilities, backgrounds, and circumstances to learn together, with 

appropriate support to maximize participation and achievement (UNESCO, 2025). Inclusive education is 

both a guiding principle and an ongoing process involving curriculum adaptation, teacher professional 

development, assistive technologies, and inclusive policy frameworks. In digital contexts, inclusive 

education necessitates that virtual learning environments are accessible, adaptable, and designed to address 

http://www.jetir.org/


© 2026 JETIR March 2026, Volume 13, Issue 3                                                          www.jetir.org (ISSN-2349-5162) 

 

JETIR2603029 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org a200 
 

the varied needs of learners. 

Despite growing policy attention to technology-enabled education, including initiatives under India’s 

National Education Policy 2020, significant gaps remain in translating digital expansion into inclusive 

educational outcomes. Empirical evidence suggests that unequal access to digital infrastructure, limited 

digital literacy, insufficient teacher preparedness, and inadequate accessibility features continue to hinder 

meaningful participation in virtual learning for marginalized learners. These challenges highlight a critical 

research gap in understanding how virtual learning intersects with the digital divide to influence the 

realization of inclusive education. 

Against this backdrop, the present study seeks to critically examine the relationship between virtual learning, 

the digital divide, and inclusive education. By situating virtual learning within broader conceptual 

frameworks of digital inclusion and educational equity, this research aims to analyze the structural, 

technological, and pedagogical factors that shape inclusion in digital learning environments. The study 

further seeks to contribute to academic discourse and policy deliberations by identifying strategies that can 

strengthen inclusive practices and ensure that virtual learning serves as a bridge rather than a barrier to 

equitable education. 

 

II. Virtual Learning as an Enabler of Inclusive Education 

Virtual learning holds substantial promise for advancing inclusive education when accessibility, equity, and 

learner diversity are embedded within digital design and pedagogical practices. Unlike traditional classroom 

instruction, virtual learning environments possess the potential to overcome physical, temporal, and 

institutional barriers, thereby enabling flexible and personalized learning opportunities. Online platforms 

allow instructional content to be delivered through multiple modes, including text, audio, video, animations, 

and interactive simulations. This multimodal presentation supports diverse learning preferences and 

cognitive styles and aligns closely with the principles of Universal Design for Learning, which emphasize 

multiple means of representation, engagement, and expression. 

 

For learners with disabilities, virtual learning environments can significantly enhance educational 

participation when supported by appropriate assistive technologies. Research indicates that tools such as 

screen readers, closed captioning, alternative text for images, customizable font sizes, color contrast 

adjustments, and speech-to-text utilities can substantially reduce accessibility barriers for learners with 

visual, auditory, speech, and motor impairments (Parslow et al., 2020). Al-Azawei et al. (2016) found that 

the integration of accessible design features in online learning environments positively influences learner 

satisfaction, engagement, and perceived usability among students with disabilities. Such technologies enable 

learners to exercise greater autonomy and control over their learning experiences, reinforcing inclusive 

education goals. 

 

Virtual learning also supports flexibility through asynchronous instructional modes, which are particularly 

beneficial for learners facing health challenges, caregiving responsibilities, or socio-economic constraints. 
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Studies by Hodges et al. (2020) emphasize that asynchronous online learning allows learners to engage with 

content at their own pace, thereby accommodating individual circumstances and reducing dropout risks. 

Mobile learning and micro-learning approaches further extend inclusivity by enabling learners to access 

educational content through smartphones and portable devices, which are often more readily available than 

desktop computers in low-resource contexts. 

Empirical evidence underscores the effectiveness of educational technologies in addressing learner diversity. 

A systematic review by Navas-Bonilla (2025) demonstrates that adaptive learning software, mobile 

applications, and interactive digital platforms can personalize instruction by modifying content difficulty, 

pacing, and feedback in response to individual learner profiles. Similarly, Dede (2014) argues that digital 

personalization enhances learner motivation and engagement, particularly for students who struggle in 

standardized instructional environments. These adaptive features help create inclusive learning pathways for 

learners who may otherwise be marginalized due to academic, cognitive, or socio-cultural factors. 

 

Several studies have also highlighted the role of virtual learning in promoting geographical inclusion. 

Learners residing in remote, rural, or conflict-affected regions often face limited access to qualified teachers 

and educational infrastructure. Virtual learning platforms mitigate these challenges by connecting learners to 

high-quality instructional resources and expert educators beyond their immediate surroundings. Research 

conducted in Sub-Saharan Africa indicates that digital learning initiatives have improved access to education 

for students in underserved communities when combined with supportive infrastructure and training 

(Bridging the Digital Divide…, 2025). In the Indian context, the expansion of national digital repositories 

and open educational resources through platforms such as DIKSHA and SWAYAM has widened access to 

curricular content across diverse socio-economic groups (Raval & Vyas, 2025). 

 

Additionally, open educational resources (OERs) play a critical role in inclusive virtual learning by reducing 

cost-related barriers and enabling content adaptation. Hilton (2016) found that OER adoption not only 

lowers financial burdens for learners but also supports pedagogical flexibility, allowing educators to modify 

content to suit diverse learner needs. This adaptability is particularly important for inclusive education, 

where standardized materials may not adequately address learner diversity. 

 

At the international level, UNESCO consistently emphasizes that universal access to information, digital 

literacy, and inclusive digital policies are essential for fostering participatory and equitable learning 

environments. UNESCO’s global frameworks advocate the use of digital technologies to empower 

marginalized populations, promote lifelong learning, and reduce educational inequalities when aligned with 

inclusive pedagogical practices and institutional support (UNESCO, 2025). These initiatives reinforce the 

view that virtual learning, when guided by inclusive values, can function as a strategic tool for advancing 

educational equity rather than merely a technological innovation. 

 

Collectively, these studies demonstrate that virtual learning can act as a powerful enabler of inclusive 

education by supporting accessibility, personalization, flexibility, and expanded access. However, the 
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realization of this potential depends on intentional instructional design, adequate infrastructure, teacher 

preparedness, and supportive policy frameworks. When these conditions are met, virtual learning 

environments can foster participation, engagement, and achievement among diverse learner populations, 

thereby contributing meaningfully to the goals of inclusive education. 

III. The Digital Divide as a Barrier to Inclusive Virtual Learning 

Despite the transformative potential of virtual learning, the digital divide remains one of the most significant 

barriers to the realization of inclusive education. While digital technologies promise to democratize access 

to education, unequal distribution of digital resources and competencies often results in differentiated 

learning opportunities that mirror and reinforce existing social inequalities. The digital divide operates not as 

a singular obstacle but as a layered and systemic challenge that limits equitable participation, engagement, 

and learning outcomes in virtual environments. 

At the most fundamental level, disparities in access to digital devices and reliable internet connectivity 

constitute a primary barrier to inclusive virtual learning. Learners from low-income households frequently 

lack personal devices such as laptops or tablets and may depend on shared or outdated equipment. In rural 

and remote areas, inadequate broadband infrastructure and unstable connectivity further restrict consistent 

access to online learning platforms. Empirical evidence from developing contexts indicates that these 

infrastructural gaps lead to irregular participation, reduced instructional time, and increased learning 

discontinuities, particularly during prolonged periods of remote education (Jafar, 2023). Such access-related 

inequities disproportionately affect students who are already marginalized within traditional education 

systems. 

Beyond physical access, the second dimension of the digital divide relates to disparities in digital literacy 

and technological competencies. Effective participation in virtual learning requires not only access to 

devices but also the skills to navigate digital platforms, manage online assignments, communicate virtually, 

and critically engage with digital content. Learners from first-generation educational backgrounds or 

digitally under-resourced households often receive limited guidance in developing these competencies. 

Research suggests that insufficient digital literacy can lead to frustration, disengagement, and lower 

academic achievement, thereby undermining the inclusive potential of virtual learning environments 

(OECD, 2023). These challenges are further compounded when parents or caregivers lack the skills 

necessary to support learners in online settings. 

For learners with disabilities, the digital divide manifests in particularly complex and exclusionary ways. 

Many virtual learning platforms are designed without adherence to accessibility standards, rendering them 

incompatible with assistive technologies such as screen readers or alternative input devices. The absence of 

captions, inaccessible navigation interfaces, and inflexible assessment formats creates significant barriers to 

meaningful participation. Studies focusing on students with disabilities in developing contexts, including 

Ethiopia, reveal that limited institutional preparedness, lack of accessible digital content, and insufficient 

teacher training severely restrict inclusive participation in virtual learning (Bridging the Digital Divide…, 

2025). In such cases, technology that is intended to support inclusion instead becomes a source of exclusion. 
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The third layer of the digital divide concerns unequal outcomes arising from differential use of digital 

technologies. Even when learners have access and basic skills, their ability to convert digital engagement 

into meaningful educational benefits varies widely. Learners from advantaged backgrounds often possess 

greater cultural capital, institutional support, and familiarity with digital learning norms, enabling them to 

benefit more fully from virtual learning opportunities. Conversely, marginalized learners may struggle with 

self-regulation, motivation, and navigation of online learning environments, leading to lower completion 

rates and academic outcomes. This outcomes-based divide highlights that access alone is insufficient to 

ensure equity in virtual learning. 

Socio-cultural and linguistic factors further exacerbate digital exclusion. Virtual learning content is often 

produced in dominant languages and reflects cultural assumptions that may not align with learners’ lived 

experiences. For learners from linguistically diverse backgrounds, limited availability of localized or 

multilingual content can restrict comprehension and engagement. Gender-based disparities also intersect 

with the digital divide, particularly in contexts where girls and women have limited access to digital devices 

or are subject to restrictive social norms governing technology use. These intersecting inequalities 

underscore the need for context-sensitive approaches to digital inclusion. 

Teacher preparedness represents another critical dimension of the digital divide. Educators play a central 

role in mediating learners’ experiences in virtual environments; however, many teachers lack adequate 

training in digital pedagogy and inclusive online instructional strategies. Limited familiarity with assistive 

technologies, accessible content design, and differentiated online assessment constrains teachers’ ability to 

address learner diversity effectively. Research indicates that without systematic professional development, 

virtual learning environments tend to replicate traditional, one-size-fits-all instructional models, thereby 

undermining inclusion (Hodges et al., 2020). 

Policy initiatives aimed at expanding digital education, including those articulated under India’s National 

Education Policy 2020, acknowledge the importance of technology in promoting access and equity. 

However, evidence suggests that policy implementation often falls short due to uneven infrastructure, 

limited inter-sectoral coordination, and insufficient monitoring of equity outcomes (Raval & Vyas, 2025). 

This gap between policy intent and practice highlights the need for sustained investment, targeted 

interventions, and accountability mechanisms to ensure that digital expansion translates into inclusive 

educational experiences. 

In sum, the digital divide operates as a multidimensional barrier that constrains the inclusive potential of 

virtual learning at structural, institutional, and pedagogical levels. Addressing this divide requires more than 

technological provision; it demands comprehensive strategies that integrate infrastructure development, 

digital literacy, accessibility, teacher capacity building, and culturally responsive pedagogy. Without such 

systemic efforts, virtual learning risks reinforcing existing educational inequities rather than contributing to 

the goals of inclusive education. 
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IV. NEP 2020 Framework for Digital and Inclusive Education 

The National Education Policy (NEP) 2020 represents a comprehensive reform agenda aimed at 

transforming India’s education system by emphasizing access, equity, quality, affordability, and 

accountability. One of the central pillars of NEP 2020 is the strategic integration of technology to expand 

educational access and promote inclusive and equitable learning opportunities. Recognizing the growing 

importance of digital education, the policy situates technology not as an end in itself but as a means to 

address long-standing educational disparities, particularly those arising from socio-economic disadvantage, 

geographic isolation, and disability. 

 

NEP 2020 explicitly acknowledges the existence of a digital divide in India and cautions that unchecked 

digital expansion may exacerbate inequalities. To mitigate this risk, the policy proposes a blended and multi- 

modal approach to learning, combining online, offline, and face-to-face modes to ensure that learners 

without consistent digital access are not excluded. This approach reflects an equity-oriented framework in 

which technology complements traditional instruction rather than replacing it, thereby aligning with 

inclusive education principles. 

 

A key institutional mechanism proposed under NEP 2020 is the establishment of the National Educational 

Technology Forum (NETF). The NETF is envisioned as a platform for free exchange of ideas, research, and 

best practices related to the use of technology in education. Its role includes advising policymakers, 

supporting evidence-based decision-making, and promoting the development of inclusive and accessible 

digital tools. Through the NETF, NEP 2020 seeks to ensure that technological innovations are pedagogically 

sound, context-sensitive, and inclusive of diverse learner needs. 

 

In terms of access, NEP 2020 emphasizes the expansion of digital infrastructure and the use of national 

digital platforms such as DIKSHA, SWAYAM, and other open educational resource repositories. These 

platforms aim to democratize access to high-quality educational content across regions and socio-economic 

groups. The policy encourages the development of content in regional languages and multiple formats to 

support linguistic diversity and learner variability. Such measures are particularly relevant for inclusive 

education, as language barriers and culturally irrelevant content often contribute to learner exclusion in 

digital environments. 

 

Teacher professional development occupies a central place in NEP 2020’s digital education framework. The 

policy recognizes that teachers are critical agents in mediating inclusive virtual learning experiences. It calls 

for continuous professional development programs focused on digital pedagogy, online assessment, and the 

use of assistive and adaptive technologies. By strengthening teachers’ digital competencies, NEP 2020 aims 

to enhance their capacity to address learner diversity and implement inclusive instructional strategies in 

virtual and blended learning contexts. 

 

NEP 2020 also places strong emphasis on learners with disabilities and other marginalized groups. The 
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policy advocates the use of assistive technologies, accessible digital content, and flexible learning pathways 

to support students with special needs. It underscores the importance of Universal Design for Learning 

principles to ensure that curricula, assessments, and digital platforms are accessible to all learners. In doing 

so, NEP 2020 aligns with global inclusive education frameworks that view accessibility as a foundational 

requirement rather than an optional add-on. 

Despite its progressive vision, the NEP 2020 framework also highlights implementation challenges. 

Variations in digital infrastructure across states, differences in institutional capacity, and uneven levels of 

digital literacy among teachers and learners pose significant obstacles to achieving the policy’s inclusive 

objectives. Scholars have noted that without targeted investments, monitoring mechanisms, and inter- 

sectoral coordination, the digital initiatives proposed under NEP 2020 may not fully translate into equitable 

outcomes. This underscores the need for sustained policy support, localized implementation strategies, and 

continuous evaluation of digital inclusion indicators. 

 

In essence, the NEP 2020 framework presents a balanced and equity-oriented vision of technology-enabled 

education. By explicitly addressing the digital divide, promoting blended learning models, strengthening 

teacher capacity, and emphasizing accessibility and inclusion, NEP 2020 provides a robust policy 

foundation for integrating virtual learning within inclusive education systems. However, the realization of 

this vision depends on effective implementation, adequate resource allocation, and a sustained commitment 

to digital inclusion as a core educational priority. 

 

V. Towards Inclusive Virtual Learning: Strategies and Recommendations 

Achieving inclusive education through virtual learning requires coordinated efforts across technological, 

pedagogical, and policy domains. While digital platforms offer opportunities for widening access, their 

inclusive potential can only be realized through deliberate strategies that address structural inequalities and 

learner diversity. 

 

a) Infrastructure and Access: 

Universal access to reliable internet connectivity and affordable digital devices is fundamental to inclusive 

virtual learning. Persistent disparities in digital infrastructure, particularly in rural and economically 

disadvantaged regions, continue to restrict equitable participation. Government investment in broadband 

expansion, community digital learning centers, and subsidized devices for low-income learners can 

significantly reduce access gaps. Flexible technological solutions, such as low-bandwidth platforms, offline 

digital resources, and downloadable content, are essential for ensuring learning continuity in low- 

connectivity contexts. 

 

b) Digital Literacy and Skills: 

Digital inclusion extends beyond access and depends on the development of digital competencies among 

learners, teachers, and families. Learners require skills to navigate digital platforms, critically evaluate 
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information, and engage responsibly in online environments. Integrating digital literacy into curricula across 

educational levels is therefore essential. Teacher professional development should focus on digital 

pedagogy, inclusive instructional design, and online assessment strategies, as teachers play a central role in 

shaping inclusive virtual learning experiences. 

c) Accessibility and Assistive Technologies: 

Accessibility must be a core design principle of virtual learning environments. The application of Universal 

Design for Learning principles enables multiple modes of content representation and flexible engagement 

pathways, thereby reducing barriers for diverse learners. Assistive technologies, including screen readers, 

captioning tools, and customizable interfaces, enhance access for learners with sensory, mobility, and 

cognitive disabilities. Ensuring compatibility between digital platforms and assistive tools is critical for 

meaningful participation. 

 

d) Pedagogical Support and Localization: 

Inclusive virtual learning requires pedagogical approaches that are culturally and linguistically responsive. 

Localized content, multilingual resources, and contextually relevant examples enhance learner engagement 

and comprehension. Additional pedagogical support, such as mentoring, formative feedback, and 

collaborative learning activities, can address challenges related to learner isolation and self-regulation in 

online environments. 

 

e) Policy Integration and Monitoring: 

Inclusive education policies must explicitly integrate digital inclusion goals and establish measurable 

indicators related to access, participation, and learning outcomes. Regular monitoring across demographic 

variables enables evidence-based interventions and ensures accountability. Inter-sectoral coordination and 

sustained policy support are essential to ensure that virtual learning initiatives contribute to equity rather 

than reinforce existing disparities. 

 

VI. Conclusion 

Virtual learning is a powerful tool for expanding educational access, but without intentional efforts to bridge 

digital divides, it risks reinforcing existing inequities. Digital inclusion—rooted in equitable access, 

meaningful participation, and adaptive pedagogy—is central to realizing the promise of inclusive education 

in the digital era. Addressing infrastructure gaps, promoting digital literacy, embedding accessibility, and 

aligning policy frameworks with inclusion goals are essential steps toward equitable and inclusive virtual 

learning environments. Ultimately, technology must complement broader social justice goals, ensuring that 

every learner, regardless of background or ability, can fully benefit from the opportunities that virtual 

learning affords. 
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