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ARTICLE INFO ABSTRACT

Digital transformation has created new possibilities for expanding access to higher
education through virtual learning environments. However, technological
Revised: 16 Sept 2024 advancement does not necessarily ensure equitable participation among
marginalised student communities. This paper examines the relationship between
digital transformation, inclusive higher education, and the accessibility of virtual
learning environments, with particular attention to digital inequality, technological
competence, institutional readiness, and learning participation. Drawing on
relevant scholarly literature, the discussion explores how inadequate infrastructure,
limited connectivity, inaccessible digital content, and insufficient institutional
support can restrict students’ educational engagement. It further highlights the
importance of Universal Design for Learning, inclusive pedagogical practices,
faculty development, and equity-oriented institutional policies. The paper argues
that digital inclusion requires an integrated approach that combines technological
accessibility with sustained academic and organisational support. It concludes that
accessible virtual learning environments can contribute to educational equity when
digital innovation is guided by social justice, institutional accountability, and
responsiveness to the diverse needs of marginalised learners.
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INTRODUCTION

Digital transformation has significantly influenced the structure of higher education, teaching practices, and
students’ learning experiences. Virtual learning environments have expanded access to educational materials,
lectures, assessments, communication, and collaborative learning opportunities. However, the availability of digital
education alone does not ensure inclusive learning. Al-Azawei et al. (2016) emphasized the relevance of Universal
Design for Learning in e-learning environments, while Scheerder et al. (2017) presented the digital divide as a
multidimensional phenomenon involving access, skills, and outcomes. Castaho-Muiioz et al. (2016) discussed the
social and technological dimensions of digital exclusion in higher education. Similarly, Tewathia et al. (2020)
connected digital inequality with broader social structures in the Indian context. Van De Werfhorst et al. (2022)
highlighted inequalities in digital readiness among learners and institutions. These studies indicate that the
outcomes of digital transformation are influenced by socioeconomic background, geographical location, digital
competence, and institutional support. Therefore, inclusive higher education requires attention not only to

Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons Attribution License
which permitsunrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



Journal of Information Systems Engineering and Management

2024, 9(3)
e-ISSN: 2468-4376

https://www .jisem-journal.com/ Research Article

technological expansion but also to equal opportunities and meaningful participation for diverse student
communities.

The literature on the digital divide indicates that the availability of technological resources may differ considerably
from their effective educational use. Jaiswal and Sarraf (2024) examined various factors associated with digital
exclusion in higher education, whereas Tang et al. reviewed studies on the digital divide and emphasized
inequalities related to access, digital skills, and educational outcomes. Jafar et al. (2023) explored the relationship
between digital access and online education in the context of Tamil Nadu. Similarly, Aziz et al. emphasized the need
for institutional strategies to reduce the digital divide in higher education institutions. Simui and Ngubane
reviewed global approaches to addressing digital inequalities in remote learning. These studies suggest that digital
inclusion extends beyond the availability of devices and internet connectivity. It also involves digital literacy,
technological confidence, learning conditions, and institutional assistance. For students from marginalized
communities, economic limitations, unstable internet connections, shared devices, and inadequate technical
support may restrict educational participation. Consequently, higher education institutions must consider the
social and economic conditions that influence students’ ability to access and use digital learning resources
effectively.

The accessibility and usability of virtual learning environments become particularly important for students with
disabilities and learners with diverse educational needs. Cumming and Rose (2022) discussed the role of Universal
Design for Learning in improving educational opportunities for students with disabilities. Rao et al. (2014)
examined the application of this approach in postsecondary education and emphasized its relevance for addressing
diverse learning requirements. Lomellini et al. reviewed literature on accessibility and inclusion in online higher
education and identified digital content, platform design, and institutional responsibility as important
considerations. Similarly, Nkosi and Maphalala examined the need for inclusive strategies to address the gendered
digital divide in higher education. These studies indicate that virtual learning environments should incorporate
alternative text, captions, screen-reader compatibility, clear navigation, and flexible assessment arrangements.
Accessibility should not be considered merely an additional facility for selected learners; rather, it should be
integrated into curriculum planning, digital content development, and institutional quality assurance. An inclusive
virtual learning environment must therefore accommodate differences in students’ abilities, technological
conditions, learning preferences, and social circumstances to support equitable participation and meaningful
educational engagement.

The effectiveness of digital inclusion depends on institutional preparedness, teacher competence, and students’
actual learning experiences. Seale (2006) discussed institutional and practical issues related to e-learning
accessibility for students with disabilities in higher education. Seale (2014) further emphasized the significance of
institutional policies, accountability, and inclusive practices in promoting digital accessibility. The findings
discussed by Tewathia et al. (2020) and Castafio-Muhoz et al. (2016) connect digital inequality with wider social
conditions, while Lomellini et al. and Aziz et al. underline the importance of institutional interventions and
accessible online learning environments. Building on these perspectives, the present study examines the
interrelationship between digital transformation, virtual learning accessibility, digital inequality, and educational
participation among marginalized student communities. It considers device availability, internet connectivity,
digital competence, platform usability, accessible learning materials, and institutional support as significant
dimensions of digital inclusion. The central purpose is to understand how higher education institutions can make
digital resources more accessible, responsive, and inclusive. Such efforts can help ensure that technological
transformation contributes to educational equity, meaningful participation, and social justice rather than
reproducing existing educational inequalities.

Digital Transformation in Higher Education

Digital transformation has reshaped higher education by integrating learning management systems, virtual
classrooms, digital assessment, learning analytics, and collaborative platforms into academic practice. Its
significance extends beyond technological adoption because it influences curriculum delivery, institutional
governance, student engagement, and access to educational resources. Mabotha and Ngcamu identify digital skills,
infrastructure, institutional capacity, and organisational resistance as important factors influencing transformation.
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Similarly, Matsieli (2024) reports that digitalisation can expand educational opportunities while reproducing
inequalities when disadvantaged learners lack reliable connectivity and institutional support. These findings
indicate that transformation should be understood as a systemic process requiring pedagogical redesign, faculty
development, accessible platforms, and sustained planning. Therefore, digital innovation must be aligned with
educational equity and students’ diverse learning requirements.

Research on digital transformation demonstrates that technological expansion does not automatically produce
improved educational experiences or equitable learning outcomes. A systematic review of institutional barriers
identifies inadequate funding, limited digital literacy, resistance to change, and infrastructural weaknesses as
persistent challenges within higher education (Classification of Barriers, 2023). These limitations are particularly
significant for institutions serving economically disadvantaged, rural, and socially marginalised learners. Effective
transformation requires coordinated investment in connectivity, assistive technologies, faculty training, technical
assistance, and inclusive course design. Existing research suggests that institutional readiness should be assessed
through technological capacity as well as responsiveness to diverse learner needs. Accordingly, digital
transformation should be considered an organisational and pedagogical transition whose success depends on
equitable participation, accessible learning environments, and continuous institutional support for students
experiencing structural disadvantages.

Inclusive Education and Digital Equity

Inclusive education and digital equity require learners to receive meaningful opportunities to access, participate in,
and benefit from educational processes. Digital equity therefore extends beyond the distribution of devices and
internet connectivity to include affordability, digital competence, accessible content, linguistic sensitivity, and
institutional assistance. Domenech et al. (2016) explain that digital exclusion in higher education emerges through
interconnected social, technological, and accessibility-related factors. Jaiswal and Sarraf (2024) similarly
emphasise that digital exclusion may reinforce existing socioeconomic inequalities when technological benefits are
distributed unevenly. These perspectives indicate that inclusion should be assessed through students’ actual
learning experiences and educational outcomes. For marginalised communities, equity-oriented policies must
address structural disadvantages while ensuring that virtual learning platforms remain accessible, flexible, and
responsive to varied educational circumstances.

Accessible virtual learning environments can strengthen inclusive higher education when their design anticipates
learner diversity rather than treating accessibility as an additional provision. Universal Design for Learning
promotes multiple means of engagement, representation, and expression, thereby reducing avoidable barriers in
teaching and assessment (Al-Azawei et al., 2016). Accessibility also depends on affordable connectivity, screen-
reader compatibility, captioned materials, mobile-friendly interfaces, and timely academic and technical support.
Recent research on institutional strategies indicates that reducing the digital divide requires simultaneous attention
to infrastructure, digital skills, and support systems (Aziz et al.). Digital equity should consequently be approached
as an institutional responsibility involving policy, pedagogy, technology, and continuous monitoring. The present
study examines these interconnected dimensions to understand how accessible virtual learning environments can
promote meaningful participation among marginalised student communities.

Digital Inequality among Marginalized Students

Digital inequality among marginalised students extends beyond unequal access to devices and internet services,
encompassing differences in digital skills, learning environments, technological confidence, and institutional
support. Scheerder et al. (2017) explain that the digital divide operates across multiple levels, including access,
skills, patterns of use, and educational outcomes. In higher education, students from economically disadvantaged,
rural, and socially excluded communities may encounter persistent barriers such as unaffordable connectivity,
shared devices, limited technical knowledge, and inadequate learning support. Jaiswal and Sarraf (2024) further
highlight the multidimensional nature of digital exclusion in educational contexts. These concerns suggest that
providing technological resources alone cannot ensure equitable participation. Effective inclusion requires
coordinated institutional measures addressing affordability, digital literacy, accessible content, and sustained
academic assistance to prevent digital transformation from reinforcing existing educational inequalities.

Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons Attribution License
which permitsunrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



Journal of Information Systems Engineering and Management

2024, 9(3)
e-ISSN: 2468-4376

https://www .jisem-journal.com/ Research Article

Accessibility of Virtual Learning Environments

The accessibility of virtual learning environments is essential for ensuring that students with diverse abilities,
socioeconomic backgrounds, and learning requirements can participate meaningfully in higher education.
Accessibility involves more than technical platform availability; it includes clear navigation, compatible assistive
technologies, captioned instructional materials, readable digital content, and flexible assessment arrangements. Al-
Azawei et al. (2016) associate Universal Design for Learning with the development of learning environments that
accommodate learner diversity through multiple forms of engagement, representation, and expression. Seale (2017)
similarly emphasises the importance of institutional responsibility in addressing accessibility within online higher
education. These perspectives indicate that accessibility should be integrated into course planning rather than
introduced as a remedial measure. Consequently, institutions need to evaluate virtual platforms continuously to
identify barriers and strengthen inclusive participation, learning autonomy, and educational engagement.

Digital Competence and Student Engagement

Digital competence influences students’ ability to navigate virtual learning environments, locate academic
resources, communicate with peers, and participate in technology-mediated learning activities. It involves
operational knowledge, information evaluation, online communication, problem-solving, and responsible digital
practices. Scheerder et al. (2017) indicate that differences in internet-related skills can shape the educational
benefits students obtain from digital technologies. Students with limited digital competence may experience
difficulties accessing course materials, completing online assessments, and interacting effectively in virtual
classrooms. Such challenges can reduce participation and weaken their sense of academic belonging. Therefore,
student engagement depends not only on the availability of digital platforms but also on learners’ preparedness and
confidence in using them. Higher education institutions should provide structured orientation, continuous digital-
skills training, responsive technical assistance, and interactive learning activities to support sustained engagement
among marginalised students.

Institutional Readiness for Inclusive Digital Learning

Institutional readiness is a fundamental condition for implementing inclusive digital learning in higher education.
It encompasses technological infrastructure, faculty competence, administrative leadership, financial planning,
accessibility policies, and student support mechanisms. Institutions may possess digital platforms yet remain
inadequately prepared to serve marginalised learners when systems are fragmented or support services are limited.
Research on digital transformation identifies infrastructural constraints, insufficient professional development, and
organisational resistance as significant barriers to sustainable implementation. Consequently, institutional
preparedness should be evaluated through both technological capacity and the ability to respond to diverse
educational needs. An inclusive approach requires institutions to integrate accessibility standards into digital
policies, provide continuous training for teachers, and establish mechanisms for identifying students’ technological
difficulties. Such measures can strengthen institutional responsiveness and promote equitable participation in
virtual learning environments.

Institutional readiness also depends on the alignment of digital innovation with pedagogical planning, quality
assurance, and inclusive governance. Seale (2017) highlights the importance of institutional responsibility in
addressing accessibility within online higher education, suggesting that inclusion cannot be achieved solely through
individual faculty initiatives. Effective institutions must develop coordinated strategies involving administrators,
teachers, technical personnel, and students. These strategies may include accessible learning management systems,
assistive technologies, flexible instructional practices, reliable helpdesk services, and regular evaluation of students’
experiences. In addition, faculty development should address the design of accessible digital materials and the
adaptation of assessment methods for learners with different requirements. From this perspective, institutional
readiness represents an ongoing process rather than a one-time technological intervention. Its effectiveness
depends on sustained investment, accountability, and the integration of equity considerations into institutional
decision-making and academic practices.

Barriers to Virtual Learning Participation
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Virtual learning participation among marginalised students is influenced by interconnected economic,
technological, social, and academic barriers. Limited internet connectivity, unaffordable data services, inadequate
devices, and unsuitable study environments can restrict students’ consistent engagement with online classes.
Scheerder et al. (2017) explain that digital inequality involves differences in internet access, skills, usage patterns,
and educational outcomes. These dimensions demonstrate that technological availability alone cannot guarantee
meaningful participation. Students from rural and economically disadvantaged communities may also experience
limited technical support, language-related difficulties, and insufficient confidence in using digital platforms. Such
constraints can affect attendance, communication, assignment completion, and interaction with teachers and peers.
Addressing these barriers requires affordable connectivity, accessible course materials, flexible learning
arrangements, digital-skills training, and responsive institutional support to promote sustained participation.

Digital Inclusion and Learning Outcomes

Digital inclusion can contribute to improved learning outcomes when students possess equitable access to
technological resources, supportive learning environments, and opportunities for active academic engagement.
However, the educational benefits of digital learning depend on the quality of interaction, accessibility of
instructional content, digital competence, and institutional responsiveness. Al-Azawei et al. (2016) associate
Universal Design for Learning with flexible approaches that accommodate differences in learners’ needs and
participation. Similarly, Scheerder et al. (2017) indicate that variations in digital skills influence the outcomes
individuals derive from internet use. These perspectives suggest that digital inclusion should be evaluated through
learning participation, academic confidence, resource utilisation, and achievement rather than access alone.
Inclusive digital strategies must therefore combine infrastructure, accessible pedagogy, continuous guidance, and
systematic assessment of students’ learning experiences.

Policy Implications and Inclusive Digital Strategies

Inclusive digital transformation requires educational policies that address technological inequality through
coordinated institutional and governmental interventions. Policy frameworks should prioritise affordable internet
access, accessible digital infrastructure, assistive technologies, and digital-literacy programmes for marginalised
student communities. Scheerder et al. (2017) demonstrate that digital inequality involves differences in access,
skills, usage, and outcomes, indicating the need for multidimensional policy responses. Similarly, Al-Azawei et al.
(2016) highlight the relevance of Universal Design for Learning in developing flexible and accessible educational
environments. Accordingly, higher education policies should establish accessibility standards for virtual platforms,
provide financial assistance for disadvantaged learners, and strengthen faculty development. Regular monitoring
mechanisms are also necessary to assess whether digital initiatives reduce exclusion and improve students’
meaningful participation in higher education.

Inclusive digital strategies should integrate institutional planning, accessible pedagogy, and continuous evaluation
of student experiences. Higher education institutions can promote equity by developing mobile-compatible
learning resources, captioned lectures, screen-reader-friendly content, flexible assessment procedures, and
responsive technical support. Jaiswal and Sarraf (2024) emphasise the multidimensional nature of digital
exclusion, suggesting that infrastructure alone cannot resolve inequalities in educational participation. Institutional
policies should therefore involve students from marginalised communities in the planning and evaluation of digital
services. Faculty members also require professional development to design inclusive learning activities and respond
to varied technological needs. A comprehensive strategy must combine resource allocation, accessibility audits,
digital mentoring, and feedback mechanisms. Such coordinated measures can strengthen institutional
accountability and support more equitable learning opportunities across diverse student populations.

CONCLUSION

Digital transformation has become an important component of contemporary higher education, offering
opportunities to expand educational access, strengthen learning flexibility, and support diverse student populations
through virtual learning environments. However, its contribution to inclusive education depends on more than
technological availability. This paper highlights how digital inequality, inadequate infrastructure, limited digital
competence, inaccessible learning materials, and insufficient institutional support can restrict the participation of
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marginalised students. The discussion indicates that meaningful inclusion requires an integrated approach
combining affordable connectivity, accessible platform design, inclusive pedagogical practices, faculty development,
and responsive student-support systems. Universal Design for Learning provides a useful conceptual foundation for
reducing barriers and accommodating differences in learners’ abilities, circumstances, and educational needs.
Institutional readiness and policy commitment are equally important for ensuring that digital initiatives address
structural inequalities rather than reproduce them through new technological arrangements. Consequently, higher
education institutions should treat digital inclusion as an ongoing educational and organisational responsibility
supported by systematic evaluation and student participation. Accessible virtual learning environments can
contribute to educational equity when technological innovation is aligned with social justice, pedagogical
responsiveness, and institutional accountability. Future research should examine students’ lived experiences and
evaluate the long-term effectiveness of inclusive digital strategies across diverse educational contexts.
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