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ABSTRACT

The rapid expansion of online learning platforms has transformed the educational landscape, creating
new opportunities and challenges for students with diverse learning needs. While digital environments offer
flexibility, scalability, and access to a broad range of resources, they also present barriers in terms of accessibility,
usability, and inclusivity. This study examines how features of online learning platforms influence access,
engagement, and achievement, particularly for students with disabilities and learners from marginalized
backgrounds. Drawing on frameworks such as Universal Design for Learning (UDL) and self-requlated learning
(SRL), the research highlights the importance of multiple modes of engagement, representation, and expression to
ensure inclusivity. The study further identifies persistent challenges, such as inadequate accessibility features,
digital divides, and limited faculty preparedness. Analysis suggests that inclusive design principles, institutional
support mechanisms, and equity-minded policies significantly improve learning outcomes across heterogeneous
learner populations. Findings emphasize that online learning platforms can achieve parity or exceed traditional
classroom outcomes when inclusivity is deliberately embedded in design and implementation. This research
contributes to the broader discourse on digital equity and inclusive pedagogy, offering practical insights for
educators, and platform developers to bridge gaps and foster equitable learning environments in the digital age.
Keywords: Online Learning, Diverse Learning, UDL, SRL, Online Platforms.

INTRODUCTION

Online learning platforms (LMSs, MOOCs, mobile learning apps, virtual classrooms) have
expanded access to education by enabling flexible, scalable, and data-rich learning environments. For
learners with diverse needs—students with disabilities, language learners, those from low-SES
backgrounds, and students with varied cognitive profiles—platforms can either amplify inclusion
(through multimodal content, pacing control, analytics, and assistive integrations) or exacerbate
inequity (through inaccessible design, high self-regulation demands, and connectivity constraints).

E-ISBN-978-93-49381-93-3, P-ISBN- 978-93-49381-83-4 27



The impact of online learning platforms on students with diverse learning needs

This paper synthesizes theoretical and empirical literature to analyze how online platforms influence
access, engagement, and outcomes for diverse learners, and what design and implementation
principles best support inclusion.

Universal Design for Learning (UDL)

Universal Design for Learning (UDL) is an inclusive educational framework that seeks to
create flexible learning environments where every student, regardless of their background or ability,
can succeed. It is based on the understanding that learners are diverse, with unique strengths,
preferences, and challenges, making a one-size-fits-all approach ineffective. UDL draws from the idea
of universal design in architecture, where accessibility is built into the design from the beginning
rather than added as an afterthought. In classrooms, this means designing lessons, materials, and
assessments that are accessible and engaging for all. The framework emphasizes three guiding
principles: multiple means of engagement, representation, and action and expression. Engagement
encourages motivation by offering choices and meaningful learning opportunities. Representation
ensures information is available in different formats such as text, visuals, and audio, helping students
process knowledge in ways suited to their learning style. Action and expression provide varied
methods for students to demonstrate understanding, from written work to multimedia projects. UDL
also aligns with neuroscience research, highlighting how the brain processes learning across affective,
recognition, and strategic networks. In the digital age, online platforms are increasingly embedding
UDL practices, offering tools like captions, screen-reader support, interactive simulations, and
personalized learning pathways. This proactive approach minimizes barriers, supports self-regulation,
and creates inclusive classrooms where diversity is seen as an asset rather than a challenge.
Ultimately, UDL promotes equity by ensuring that all learners, not just those with special needs, can
fully participate and thrive in the learning process.

Self-Regulated Learning (SRL)

Self-Regulated Learning (SRL) refers to a learner’s ability to actively control, monitor, and
evaluate their own learning processes in order to achieve academic goals. It is grounded in the idea
that effective learners are not just passive recipients of knowledge but active participants who plan,
manage, and reflect on their progress. SRL involves three cyclical phases: forethought, performance,
and self-reflection. In the forethought phase, learners set goals, plan strategies, and build motivation
for the task ahead. During the performance phase, they apply strategies, manage time, seek help when
needed, and maintain focus. The self-reflection phase involves evaluating outcomes, analyzing
mistakes, and adapting strategies for improvement. Key components of SRL include goal-setting, self-
monitoring, self-efficacy, and self-motivation, which empower students to take ownership of learning.
In the digital age, SRL becomes particularly vital as online environments demand autonomy,
persistence, and adaptability from learners. Features such as progress trackers, reminders, interactive
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quizzes, and feedback tools on digital platforms can strengthen SRL skills. Research also shows that
SRL enhances resilience, improves academic achievement, and fosters lifelong learning habits. By
cultivating SRL, educators can help students develop independence, responsibility, and confidence in
managing their educational journeys.

REVIEW OF LITERATURE

o Effectiveness of Online Learning (Overall)- Research on the effectiveness of online and
blended learning has consistently shown that digital instruction can equal or even surpass the
outcomes of traditional classroom-based learning when courses are designed effectively. Meta-
analyses by Means et al. (2010) and Bernard et al. (2009) demonstrate that the presence of
structured interactivity, timely feedback, and multimedia-based instructional materials creates
a richer learning experience. The success of online learning lies not in technology alone, but in
pedagogical integration where the design aligns with learning objectives. Properly designed
platforms allow flexibility, individualized pacing, and access to multiple resources, which
benefit learners of diverse backgrounds and abilities. However, these advantages are unevenly
distributed: learners with weaker self-regulation skills or without technological access often
struggle. Thus, effectiveness is conditional, relying on systemic supports, faculty expertise, and
inclusivity-driven frameworks. This body of work underscores that technology can be a
neutral tool unless intentionally leveraged for inclusivity, signaling the need for policy
frameworks that align digital adoption with equity-driven practices.

e K-12 Virtual/Online Schooling- Studies on K-12 online schooling highlight wide variations in
outcomes, primarily influenced by course design quality and the presence of learner support
systems. Barbour & Reeves (2009) and Cavanaugh (2009) emphasize that younger learners,
particularly those at risk, require structured supports to succeed in virtual environments.
Unlike higher education learners who often possess developed self-regulation skills, school-
age learners need external scaffolding—such as parental involvement, frequent teacher
interaction, and gamified engagement tools —to remain motivated. At-risk learners often face
compounding barriers including lack of access to stable internet, inadequate home support,
and cognitive readiness. Without strong design and continuous support, online learning risks
reinforcing educational inequalities instead of bridging them. However, when designed well,
online schooling provides opportunities for differentiated instruction, accessibility, and
personalized pacing, all of which are essential for inclusive classrooms. Therefore, evidence
from K-12 contexts highlights the centrality of inclusivity in digital adoption, where student-
centered design must be prioritized alongside technological infrastructure.

e Universal Design for Learning (UDL)- Universal Design for Learning (UDL) is widely
acknowledged as a powerful framework to ensure inclusivity in technology-mediated
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classrooms. Rose & Meyer (2002) introduced UDL as a means of ensuring multiple ways of
engagement, representation, and action/expression for all learners. Later studies (Al-Azawei,
Serenelli, & Lundqvist, 2016) confirm that UDL principles improve learning outcomes across
diverse learner groups, including those with disabilities, language barriers, and cultural
differences. In digital environments, UDL transforms into concrete practices such as offering
audio-visual alternatives, interactive simulations, text-to-speech, and multilingual interfaces.
These practices benefit not only students with disabilities but also learners with varied
cognitive preferences and socio-economic backgrounds. The theory underscores inclusivity as
an active design choice rather than a reactive accommodation. The widespread application of
UDL highlights a shift from focusing on disability to addressing diversity. By integrating UDL
principles into educational technology, institutions create classroom environments that are not
just accessible but fundamentally equitable and learner-centered.

e Accessibility in E-Learning- Despite advancements, accessibility challenges persist in online
education. Scholars like Burgstahler (2015), Seale (2013), and Fichten et al. (2009) note recurring
issues with alternative text for images, proper captioning of videos, screen-reader
compatibility, and navigational design that excludes users with mobility impairments.
Accessibility is not just a technological hurdle but also a cultural and institutional one, as
Kelly, Phipps, & Howell (2005) argue: faculty often lack awareness or training to embed
accessibility features into their digital teaching practices. Without systemic commitment,
technological inclusivity remains partial. Institutional policies mandating compliance with
accessibility standards (e.g., WCAG) and faculty development programs are essential to bridge
this gap. Accessibility challenges also intersect with the digital divide, meaning that
technological inclusivity requires coordinated infrastructural, pedagogical, and institutional
interventions. For inclusive classrooms, accessibility is foundational, as the absence of
universal features systematically excludes vulnerable populations.

e Students with Disabilities Online- For students with disabilities, research shows that
intentional integration of UDL principles and assistive technologies (AT) leads to greater
participation and completion rates in online learning. Smith, Basham, & Hall (2016) and Rao,
Ok, & Bryant (2014/2015) emphasize that digital learning environments can either empower or
marginalize disabled students depending on their design. AT tools such as screen readers,
voice recognition software, and adaptive devices significantly improve learning experiences
when courses are designed to integrate them seamlessly. Inclusive design practices, such as
accessible learning management systems (LMS) and teacher training on digital inclusivity,
strengthen engagement and retention. However, the lack of universal adoption of AT
integration means that many disabled students continue to face barriers, such as inaccessible
PDFs or uncaptioned lectures. These studies make it clear that inclusivity is not an automatic
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outcome of technology adoption—it must be consciously embedded into both course design
and institutional support structures.

¢ MOOCs and Heterogeneity- Massive Open Online Courses (MOOCs) highlight both the
potential and limitations of technology-enabled inclusivity. While MOOCs expand access to
education globally, they also suffer from high attrition rates. Research by Hew & Cheung
(2014) and Kizilcec, Piech, & Schneider (2013) indicates that learner heterogeneity — differences
in prior preparation, self-regulation, and goals—contributes to inconsistent completion.
MOOC:s typically attract learners with strong self-motivation and digital literacy, inadvertently
excluding marginalized learners with limited resources. However, subgroup-sensitive
design —such as multilingual support, personalized learning tracks, and embedded scaffolds —
can make MOOCs more inclusive. The diversity in learner goals also requires flexible
assessment models rather than rigid completion metrics. These findings highlight that
inclusivity in digital classrooms requires a nuanced understanding of learner diversity, where
technology should be deployed not just for scale but also for equity.

e Self-Regulated Learning (SRL)- Online learning environments shift significant responsibility
to learners, making self-regulated learning (SRL) an essential factor in success. Zimmerman
(2002) and Azevedo & Cromley (2004) demonstrate that learners with strong SRL skills —such
as goal-setting, time management, and self-monitoring— perform better in digital contexts.
However, the digital environment can overwhelm students who lack these skills. To bridge
this gap, explicit scaffolds such as interactive dashboards, metacognitive prompts, goal-setting
exercises, and timely feedback mechanisms have been found to improve learner persistence
and performance. SRL research suggests that inclusivity in online education cannot be
divorced from learner autonomy; rather, technology should be used to scaffold SRL so that all
learners, regardless of prior preparation, can thrive. This has significant implications for
inclusive classrooms, where scaffolding ensures that students with diverse levels of readiness
can engage meaningfully in digital learning environments.

e Equity and the Digital Divide - The digital divide remains one of the most significant barriers
to inclusive education. Nguyen (2015) and Selwyn (2016) highlight that disparities in access to
reliable internet, devices, and quiet learning spaces directly impact student engagement and
assessment integrity. These challenges disproportionately affect rural learners, low-income
households, and marginalized communities. Equity in digital education therefore requires not
just technology provision but also thoughtful policy measures such as subsidized connectivity,
offline-accessible learning resources, and community learning centers. The digital divide is not
merely technical but deeply socio-economic, intersecting with issues of class, gender, and
geography. Inclusive classrooms must therefore address these external inequities through
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equity-minded provisioning. Without such interventions, the promise of technology as an
enabler remains unrealized for many students, reinforcing rather than dismantling
inequalities.

e Analytics and Personalization- Educational data analytics and Al-driven personalization are
transforming digital classrooms by offering tailored learning pathways. Studies (Means et al.,
2010; Bernard et al., 2009) show that platform data can help identify struggling learners early,
personalize assignments, and offer just-in-time support. However, analytics must be coupled
with accessible design to ensure that recommendations do not unintentionally exclude learners
with disabilities or language barriers. Moreover, ethical considerations around data privacy
and algorithmic bias must be addressed to ensure that personalization promotes equity rather
than reinforcing systemic disparities. When responsibly designed, analytics can create
inclusive environments by recognizing learner heterogeneity and providing differentiated
supports. This makes personalization an important frontier for inclusive education, one where
technological innovation intersects with ethical and pedagogical commitments.

RESEARCH METHODOLOGY

This is a theoretical, secondary research study. Sources include peer-reviewed journals, books,
and policy/technical reports (2002-2021, with seminal pre-2002 where foundational). Selection
emphasized: (a) meta-analyses/reviews on online effectiveness, (b) studies on UDL/accessibility, (c)
research involving students with disabilities/diverse needs in online contexts, (d) works on SRL and
MOOC learner heterogeneity. A thematic analysis clustered evidence into: access & accessibility,
engagement & SRL, achievement & retention, and equity & implementation.

Objectives of the study

1. To examine how features of online learning platforms affect access, engagement, and
achievement for students with diverse learning needs.

2. To identify design and implementation principles (e.g., UDL, accessibility, supports for self-
regulation) that enhance inclusive outcomes online.

ANALYSIS & INTERPRETATION
Objective 1- Analysis & Interpretation

To examine how features of online learning platforms affect access, engagement, and achievement for students
with diverse learning needs.
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Dimension | Indicators to Examine | Analysis Interpretation

Access Availability of | Many platforms offer basic | Access gaps  directly
assistive technologies, | accessibility tools, but | restrict  students  with
captioning, alternative | inconsistency across courses | disabilities from engaging
formats (audio, braille, | and institutions limits equitable | fully,  reinforcing  the
transcripts). participation. digital divide.

Engagement | Interactive  features | Engagement improves when | Engagement is conditional:
(discussion  boards, | platforms provide multimodal | inclusivity ~depends on
polls, breakout rooms, | interaction; however, excessive | whether features are
gamification). reliance on text can alienate | designed universally or

learners with visual/cognitive | with  single = “average”
challenges. learners in mind.

Achievement | Course completion | Evidence shows students with | Achievement is strongly
rates, grades, and | access to adaptive tools and | mediated by accessibility;

learning gains among
with
without disabilities.

students and

scaffolding perform
comparably to peers; without

supports, attrition is higher.

when platforms align with
UDL, outcomes improve

across diverse learners.

e Interpretation of Objective 1: The analysis shows that online learning platforms hold great

potential but are only as inclusive as their design. While many platforms integrate accessible

features, they are often underutilized or inconsistently implemented. Engagement depends not

only on technology but also on how learning communities are fostered. Achievement gaps

emerge when accessibility and inclusivity are treated as optional add-ons rather than core

principles. Thus, platforms should embed inclusive design (e.g., captions, alternative formats,

adaptive feedback) by default, ensuring equitable opportunities for all learners.

Objective 2- Analysis & Interpretation

To identify design and implementation principles (e.g., UDL, accessibility, supports for self-

regulation) that enhance inclusive outcomes online.
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Principle Key Elements Analysis Interpretation
Universal Multiple means of | Research shows UDL benefits | UDL shifts focus from
Design for | representation, all learners, not only those | “special accommodations”
Learning (UDL) | expression, with disabilities. For example, | to proactive design, making
engagement. captions help ESL students | inclusivity systemic rather
and auditory learners, while | than reactive.
flexible assessments
accommodate diverse
strengths.
Accessibility WCAG Institutions  often lag in | Accessibility is not only a
Standards compliance,  alt- | enforcing accessibility policies, | legal requirement but also
text, keyboard | leading to fragmented | an ethical one; consistent
navigation, color | implementation. Faculty | enforcement can
contrast. training  is  inconsistent, | significantly reduce barriers.
reducing actual usability of
features.
Supports for | Goal-setting, Online learning increases | SRL  supports act as

Self-Regulation | dashboards, learner autonomy but can | “cognitive ramps,” enabling
(SRL) reminders, overwhelm students lacking | learners to manage their
reflection SRL skills. Explicit scaffolds | own learning more
prompts. (progress trackers, reflective | effectively, especially in
prompts) improve persistence | open or self-paced

and reduce dropout. environments.
Personalization | Adaptive learning | Data-driven  personalization | Personalization should
& Analytics pathways, improves engagement, but | empower learners rather

targeted nudges,
feedback loops.

risks include over-surveillance
and inequities if not paired
with inclusive design.

than control them; ethical
safeguards and

transparency are essential.

e Interpretation of Objective 2: The analysis highlights that inclusive online learning depends

less on the presence of advanced technology and more on how principles are implemented.

UDL provides a proactive framework, accessibility ensures compliance and equity, SRL

supports foster learner independence, and personalization tailors learning without excluding
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vulnerable groups. These principles together create an ecosystem where inclusivity is
embedded, not patched. The challenge lies in institutional willpower, policy enforcement, and
professional development for educators.

Overall Interpretation

Objective 1 emphasizes the “what”: examining how platform features directly impact learners
with diverse needs.

Objective 2 emphasizes the “how”: identifying guiding principles that make digital learning
sustainable and inclusive. Together, they show that effective online learning is not a matter of
technology alone, but of intentional design and equitable implementation.

FINDINGS & DISCUSSION

Platforms that implement WCAG-aligned structures, captioning/transcripts, proper semantic
HTML, and AT compatibility reduce barriers and increase participation for students with
sensory, physical, and specific learning disabilities. Accessibility must be planned from the
outset, not retrofitted (Burgstahler, 2015; Seale, 2013; Fichten et al., 2009).

UDL-driven options (multiple formats, adjustable pacing, flexible assessments) broaden access
for multilingual learners, neurodiverse students, and those with fluctuating health needs (Rose
& Meyer, 2002; Al-Azawei et al., 2016).

Online learning heightens SRL demands; without explicit scaffolds (checklists, milestone
nudges, metacognitive prompts, instructor presence), learners with weaker SRL skills
disengage early (Zimmerman, 2002; Azevedo & Cromley, 2004; Kizilcec et al., 2013).

Social presence—via timely instructor feedback, structured peer interaction, and clear
community norms —improves engagement, especially for students who experience isolation or
stereotype threat (Hew & Cheung, 2014; Smith et al., 2016).

When courses combine accessible multimedia, formative feedback, and mastery-based pacing,
outcomes for diverse learners approach or exceed face-to-face benchmarks (Means et al., 2010;
Bernard et al., 2009).

Conversely, poor navigation, heavy cognitive load, inaccessible assessments, and limited
instructor presence correlate with lower completion rates among students with disabilities and
first-generation learners (Cavanaugh, 2009; Smith et al., 2016).

The digital divide (connectivity, device quality, home learning conditions) remains a primary
determinant of participation; mobile-first design, downloadable resources, and low-bandwidth
modes mitigate gaps (Nguyen, 2015; Selwyn, 2016).
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Institutional levers—procurement policies that require accessibility, faculty development on
UDL, and centralized captioning—are critical for systemic inclusion (Kelly et al., 2005;
Burgstahler, 2015).

Implications for Design and Practice

Multiple formats for content/assessment, flexible pacing, and choice of expression.

WCAG 2.x conformance; captions/transcripts; descriptive alt text; keyboard operability; math
accessibility (MathML/accessible PDFs).

Goal-setting templates, progress dashboards, time-management nudges, and metacognitive
prompts.

Structured discussions, short instructor video feedback, and peer-support mechanisms.
Provide audio-only/slide-only versions, downloadable packets, and mobile-friendly layouts.

Accessibility audits, faculty PD, and analytics ethics guidelines centered on equity.

CONCLUSION

Online learning platforms can significantly improve inclusion when accessibility, UDL, and

SRL scaffolds are integral —not optional. Evidence suggests that well-designed online courses yield

comparable or better outcomes for diverse learners, but only when institutions address structural

barriers (digital divide, policy, and professional development) and when instructors design for

variability from the start. The path to inclusive online learning is less about any single tool and more

about coherent, universal design and systemic support.
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