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Accepted: July 5, 2025 accommodate diverse learner profiles. Many university students encounter
Online Version: August 13, barriers in digital and physical learning environments due to differences in
2025 abilities, learning preferences, and access to technology. This study applies the

Universal Design for Learning (UDL) framework to a hybrid university course
to evaluate its effectiveness in enhancing accessibility and engagement for all
students. The research aims to determine how UDL principles multiple means
of representation, engagement, and expression can be systematically integrated
into hybrid course design to promote equitable learning opportunities. A
mixed-methods design was employed, combining pre- and post-intervention
surveys with focus group interviews. The participants included 60
undergraduate students from a teacher education program. Quantitative data
were analyzed using paired-sample t-tests to assess changes in students’
perceived accessibility and satisfaction, while qualitative data were examined
through thematic analysis. Results indicated a significant increase in students’
accessibility perception, digital engagement, and self-efficacy after the UDL-
based redesign. Students reported that flexible content formats, interactive
online modules, and multiple assessment options improved their learning
experience and reduced participation barriers. The study concludes that
integrating UDL principles in hybrid course design effectively enhances
inclusivity, promotes active engagement, and supports diverse learning needs.
It recommends that universities adopt UDL-based instructional frameworks to
ensure equitable access in hybrid and digital education environments.

Keywords: Accessibility, Higher Education, Hybrid Learning, Inclusive Education,

Universal Design for Learning.
m

© 2025 by the author(s)

This article is an open-access article distributed under the terms and conditions
of the Creative Commons Attribution-ShareAlike 4.0 International

(CC BY SA) license (https://creativecommons.org/licenses/by-sa/4.0/).

Journal Homepage https://research.adra.ac.id/index.php/jnhl ISSN: (P: 2987-2316) - (E: 2986-979X)

How to cite: Siaosi, M., Palu, L., & Latu, T. (2025). Applying Universal Design for Learning (Udl)
Principles to A Hybrid University Course to Enhance Accessibility for All Students.
Journal Neosantara Hybrid Learning, 3(4), 199-210.
https://doi.org/10.70177/jnhl.v3i4.3345

Published by: Yayasan Adra Karima Hubbi

Page| 199


http://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://research.adra.ac.id/index.php/jnhl
https://portal.issn.org/resource/issn/2987-2316
https://portal.issn.org/resource/issn/2986-979X
https://doi.org/10.70177/jnhl.v3i4.3345

Journal Neosantara Hybrid Learning

INTRODUCTION

Hybrid learning has become a central paradigm in higher education, merging face-to-face
and online instruction to provide flexibility and expanded access to diverse learners (Rakhshani
et al., 2025). The rapid integration of digital tools and virtual platforms has transformed how
students engage with course content, instructors, and peers (Bensalem et al., 2025).
Universities worldwide are redesigning curricula to align with this blended model, emphasizing
flexibility and learner autonomy as key components of 21st-century education (Han et al.,
2025). Such transformation is driven by the goal of democratizing learning access and catering
to a student population that varies in learning styles, abilities, and technological readiness.

The concept of Universal Design for Learning (UDL) emerged as a framework to address
the diversity of learners by offering multiple means of engagement, representation, and
expression (Gu et al., 2025). UDL principles emphasize proactive instructional design that
anticipates variability among learners instead of retrofitting accommodations for students with
disabilities (Qiu et al., 2025). Through this framework, educators can design learning
experiences that are inclusive, flexible, and responsive to individual differences in motivation,
perception, and comprehension (Portillo et al., 2025). Research across various educational
contexts demonstrates that UDL-based instruction can increase engagement, accessibility, and
learning outcomes for both students with and without disabilities.

Studies on digital and hybrid learning environments show that technological affordances
can enhance inclusivity when appropriately aligned with pedagogical principles (Dai et al.,
2025). In hybrid settings, UDL principles have been applied to promote active participation and
equitable access by integrating multimodal content, interactive media, and flexible assessment
formats (Fu et al.,, 2025). Several universities have reported improvements in student
satisfaction and performance when hybrid courses were redesigned to follow UDL guidelines
(Najjar et al., 2025). This evidence suggests that hybrid education, when guided by inclusive
frameworks like UDL, has the potential to transform accessibility in higher education.

Empirical findings also indicate that hybrid learning enhances self-regulation and
metacognitive awareness among students by providing autonomy in pacing, learning paths, and
content engagement (Lamb et al.,, 2025). Educators have recognized that combining
synchronous and asynchronous methods supports diverse preferences, allowing students to
revisit materials and engage at their own pace (Baser & Sahin, 2025). UDL principles
complement these advantages by ensuring that content delivery, activities, and evaluations are
accessible to learners with differing sensory, cognitive, and emotional needs.

In the context of higher education, accessibility extends beyond physical infrastructure to
include cognitive and technological inclusivity (Wei et al., 2025). Universities are increasingly
aware that accessibility means designing courses that remove barriers related to
comprehension, participation, and assessment (Aromoye et al., 2025). Institutions that
implement UDL-informed hybrid courses often observe more inclusive learning experiences
and greater equity in educational outcomes (Justice et al., 2025). The model fosters a culture of
inclusion, reducing stigma and dependency on individual accommodations.

The integration of UDL in hybrid university courses represents a strategic response to
global educational challenges such as digital inequality and diverse learner needs (Lilhore et
al., 2025). It reinforces the principle that learning environments should be designed for
variability rather than uniformity (Hafdi & El Kafhali, 2025). The combination of
technological flexibility and universal design thinking provides a promising avenue for creating
accessible, adaptive, and sustainable learning ecosystems within universities.

Despite its promise, the application of UDL in hybrid learning remains limited in scope
and depth within higher education (Xie et al.,, 2025). Many hybrid courses focus on
technological enhancement rather than pedagogical inclusivity, often overlooking how content
design and delivery impact accessibility. There is insufficient empirical evidence on how UDL-
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based course design specifically influences learning experiences across diverse student
populations in hybrid university contexts.

Existing studies tend to examine UDL and hybrid learning independently rather than as
interconnected systems (Asghari et al., 2025). This separation neglects the potential synergy
between digital flexibility and universal design principles (Kabiru Sa’adu et al., 2025).
Moreover, much of the research has been conducted in Western educational settings, leaving a
knowledge gap concerning how these frameworks operate in different cultural and institutional
contexts, particularly in developing countries where digital literacy and infrastructure vary
widely.

The literature lacks detailed exploration of how specific UDL components such as
multiple means of engagement or expression translate into measurable outcomes in hybrid
courses (Palanisamy et al., 2025). While general benefits are acknowledged, concrete
implementation models and their impact on accessibility, satisfaction, and performance remain
underexplored (Zheng & Wei, 2025). This gap limits educators’ ability to develop evidence-
based strategies for inclusive hybrid course design.

Research on hybrid education in universities often focuses on technological tools rather
than inclusive pedagogical frameworks (Fischer & Frennert, 2025). As a result, accessibility is
frequently treated as an afterthought rather than an integral design element (Tesan et al., 2025).
A systematic investigation is needed to understand how UDL principles can be embedded
effectively within hybrid learning structures to enhance inclusivity, engagement, and academic
success for all students.

Addressing this gap is essential to ensure that hybrid education fulfills its promise of
equitable access rather than reinforcing digital and cognitive divides (Vargas Portillo, 2026).
By applying UDL principles to hybrid university courses, educators can create environments
that support all learners regardless of their backgrounds, abilities, or learning preferences
(Kazanskiy et al., 2025). This integration aligns with global movements toward inclusive
education and the Sustainable Development Goals (SDG 4) that emphasize equitable quality
education for all.

The study is designed to investigate how the application of UDL principles in a hybrid
university course influences student accessibility, engagement, and perceived inclusivity (Ma
et al., 2025). The research adopts a mixed-methods approach to capture both quantitative
improvements and qualitative experiences arising from the UDL-based redesign (Suchandra et
al., 2025). The expected outcome is an evidence-based model that demonstrates how UDL
integration can transform hybrid teaching practices and learning experiences.

The rationale rests on the hypothesis that hybrid courses incorporating UDL will yield
higher levels of perceived accessibility, learner satisfaction, and engagement compared to
conventional hybrid models (Wang et al., 2025). This research aims to contribute theoretically
by expanding UDL applications into hybrid contexts and practically by offering design
recommendations for inclusive higher education. The findings are anticipated to inform
university policymakers, instructional designers, and educators seeking to advance equitable
and effective hybrid learning environments.

RESEARCH METHOD
Research Design

The study adopts a Mixed-Methods Research Design, utilizing a concurrent triangulation
strategy to comprehensively evaluate the application of Universal Design for Learning (UDL)
in a hybrid university context (Soos et al., 2025). This approach integrates a quantitative phase
to measure statistical shifts in accessibility perception, engagement, and satisfaction with a
qualitative phase that explores the nuanced, lived experiences of students and instructors (Chen
et al., 2025). By synthesizing these data streams, the design achieves methodological
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triangulation, ensuring that the objective metrics are contextualized by narrative insights,
thereby strengthening the overall validity and depth of the findings.

Research Target/Subject

The research population consists of undergraduate students within the Faculty of
Education at a public university (Gupta et al., 2025). A purposive sampling technique was
employed to select a representative group of 60 students for the quantitative survey, while a
subset of 12 students and two instructors participated in the qualitative interviews (Li et al.,
2025). To ensure the reliability of experiential data, inclusion criteria were strictly limited to
participants who completed both the face-to-face and online components of the hybrid course,
representing a diverse range of learning backgrounds and technological proficiencies.

Research Procedure

The study followed a systematic four-stage procedure starting with a baseline survey to
capture initial student experiences. This was followed by the UDL-based redesign phase, where
the course was restructured to provide multiple means of representation, engagement, and
expression. The third stage involved post-intervention data collection via surveys and
interviews at the semester’s conclusion. Finally, the data were synthesized through a
triangulation process to ensure coherence between statistical trends and qualitative narratives,
providing a holistic view of the redesign’s impact on higher education accessibility.

Instruments, and Data Collection Techniques

Data acquisition was facilitated through a structured questionnaire and a semi-structured
interview guide (Wu et al., 2025). The questionnaire, adapted from established UDL and
accessibility scales, utilized a five-point Likert scale to measure constructs of perception and
satisfaction. Qualitative insights were gathered using an interview guide focused on
instructional strategies and assessment flexibility. To ensure scientific rigor, the instruments
were subjected to an expert review by three educational technology specialists and refined
through a pilot test with ten students to confirm clarity and internal reliability.

Data Analysis Technique

The analysis phase employs a dual-analytical framework to process the collected data.
Quantitative components are analyzed using Descriptive and Inferential Statistics to identify
significant trends and changes post-redesign. Concurrently, the qualitative data undergo
Thematic Coding to categorize recurring patterns in learner and instructor reflections. The final
step involves the integration of these results, where qualitative themes are used to explain or
elaborate upon the quantitative outcomes, ensuring a comprehensive understanding of the UDL
implementation’s effectiveness in hybrid environments.

RESULTS AND DISCUSSION

The quantitative data collected from 60 undergraduate students before and after the UDL-
based redesign revealed significant improvements in perceived accessibility, engagement, and
satisfaction. Table 1 illustrates the mean and standard deviation values for each variable in the
pre-test and post-test stages.

Table 1. Descriptive Statistics of Students’ Perceptions Before and After UDL

Implementation
Variable Pre-Test Post-Test Mean
Mean Mean SD (Pre)  SD (Post) Difference
Accessibility 60 3.42 4.28 0.51 0.47 0.86
Engagement 60 3.56 4.35 0.54 0.49 0.79
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Satisfaction 60 3.60 4.41 0.48 0.44 0.81

The data indicate that students’ perceptions improved across all dimensions after
integrating UDL principles. The most notable increase occurred in accessibility, suggesting that
design modifications addressing multiple means of representation and expression effectively
reduced learning barriers. Engagement and satisfaction also rose significantly, reflecting
positive responses to flexible learning pathways and diversified content delivery.

The findings suggest that the incorporation of UDL principles within the hybrid course
positively influenced learners’ accessibility and overall experience. The observed increases in
mean scores highlight that the redesign not only met varied learner needs but also strengthened
motivation and self-efficacy. Students reported greater autonomy in navigating materials and
appreciated alternative assessment formats that accommodated their preferences and abilities.

The data also imply that inclusive instructional strategies embedded in digital
environments enhance interaction and participation. By allowing multiple means of
engagement such as discussion forums, visual materials, and audio explanations students
experienced a more dynamic and equitable learning process. This supports previous findings
that UDL fosters an inclusive ecosystem where learners can actively construct knowledge
through accessible multimodal platforms.

The qualitative data from semi-structured interviews reinforced the statistical results.
Participants emphasized how visual supports, recorded lectures, and adaptive learning modules
facilitated comprehension. Students with different learning preferences acknowledged that the
hybrid course design enabled them to access materials at their own pace and revisit complex
content, leading to deeper understanding and reduced anxiety during assessments.

Instructors observed that students displayed higher participation levels and more
consistent engagement with course activities. The integration of UDL allowed for a shift from
teacher-centered instruction toward learner-centered autonomy. The recorded interviews also
highlighted the importance of emotional accessibility, where learners felt more confident and
included in hybrid learning settings.

Inferential analysis was conducted using paired-sample t-tests to determine the statistical
significance of the observed differences between pre-test and post-test results. Table 2 presents
the summary of t-test outcomes.

Table 2. Paired-Sample T-Test Results for UDL Implementation Effects

Variable t-value df p-value  Interpretation

Accessibility ~— 8.42 59 0.000  Significant
improvement

Engagement 7.86 59 0.000 ' Significant
improvement

Satisfaction 8.11 59 0.000 ‘ Significant
improvement

The t-test results indicate that all three variables showed statistically significant
improvements (p < 0.05). The integration of UDL principles into the hybrid course design
substantially enhanced students’ learning experiences. Accessibility improvements were the
most pronounced, confirming that diverse learning pathways effectively mitigated barriers
commonly present in conventional course formats.

The inferential results align with the descriptive findings and strengthen the argument
that UDL-based interventions create measurable educational benefits. The consistent increase
across dimensions underscores the effectiveness of designing hybrid courses that integrate
flexible, inclusive pedagogical strategies grounded in universal design theory.

The relationships among accessibility, engagement, and satisfaction were analyzed using
Pearson correlation coefficients. The results revealed strong positive correlations between
accessibility and engagement (r = 0.82), as well as between accessibility and satisfaction (r =
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0.79). Engagement and satisfaction also demonstrated a high correlation (r = 0.84), indicating
that these constructs are interdependent.

The relational data imply that as students perceive learning environments as more
accessible, their engagement and satisfaction increase proportionally. Accessibility serves as a
mediating factor in enhancing learning motivation and content interaction. This
interconnectedness confirms that UDL-based course structures promote holistic improvements
in learner experience, suggesting that inclusivity is a catalyst for sustained participation.

A case study of one student with a mild visual impairment provides tangible evidence of
UDL’s impact. The student reported substantial improvement in learning efficiency due to the
inclusion of audio materials, adjustable text size, and captioned videos. These resources
enabled her to engage with the course content more effectively and participate confidently in
online discussions.

Another participant, who balanced work and study commitments, expressed that
asynchronous materials allowed flexible scheduling and self-paced learning. This feature
minimized time pressure and improved task completion rates. Such cases demonstrate that
UDL principles address not only physical or cognitive barriers but also socio-temporal
challenges in hybrid higher education contexts.
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Figure 1 Effectivenes of UDL in Hybrid Learning

The qualitative and quantitative findings collectively underscore that applying UDL
principles fosters equity in hybrid learning environments. Students’ testimonies reveal that
multiple representations of content and diverse assessment methods enhance inclusivity
without compromising academic rigor. The approach effectively accommodates learners with
differing abilities and life circumstances, reinforcing the notion of “accessibility for all.”

The data further indicate that UDL transforms teaching practices by encouraging
instructors to anticipate learner variability rather than react to it. This proactive design
approach enhances both cognitive and affective engagement, fostering a sense of belonging
that traditional hybrid models often lack. UDL, therefore, serves not only as a pedagogical tool
but also as a framework for cultural transformation toward inclusive education.

The findings affirm that applying Universal Design for Learning principles to hybrid
university courses significantly improves accessibility, engagement, and satisfaction among
students. The integration of diverse instructional modes and flexible assessments proved
effective in creating a more inclusive and empowering learning environment.

The study demonstrates that UDL-based hybrid design can serve as a model for higher
education institutions seeking to advance equity and inclusion. The evidence supports the
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conclusion that inclusivity-driven design is not only beneficial for students with special needs
but also enhances learning outcomes for the entire student population.

The research findings demonstrate that integrating Universal Design for Learning (UDL)
principles into a hybrid university course significantly enhances accessibility, engagement, and
satisfaction among students. Quantitative data reveal substantial improvements across all
measured variables, with accessibility showing the greatest gain. Qualitative insights further
corroborate these outcomes, indicating that students experienced reduced barriers to
participation and improved confidence in navigating both digital and face-to-face learning
environments. The redesign based on multiple means of representation, engagement, and
expression successfully accommodated diverse learning needs without reducing academic
rigor.

\'% i)

Student Experience Instructor Observations Impact & Outcomes
@ Supported & Valued @ Heightned Interaction Y% Academic Motivation
@ Flexible, Self-Paced Learning {} Accesbibiity for All

.ﬁ Consistent Engagement
c%” Preforred Modes of Learning 4l Stronger Community é Equiaible Hybrid Learning

CONCLUSION: UDL = Inclusivity + Engagement = Success

Figure 2 Fostering Inclusive Classroom Culture with UDL

The implementation of UDL principles also promoted a more inclusive classroom culture
where all students, regardless of ability, felt supported and valued. Students emphasized the
flexibility of materials and assessments, which allowed them to learn at their own pace and
through preferred modes. Instructors observed heightened interaction and more consistent
engagement, suggesting that inclusive design fosters a stronger sense of community and
academic motivation in hybrid learning contexts.

The results align with previous studies indicating that UDL-based instruction enhances
inclusivity and learning outcomes in digital and hybrid settings. Similar to research by Rao,
Ok, and Bryant (2014), this study confirms that UDL encourages autonomy and self-regulation
by offering diverse learning pathways. Studies by Tobin and Behling (2018) also support the
notion that hybrid models incorporating UDL increase student satisfaction and reduce dropout
rates, especially among learners with varied abilities.

However, the findings differ from research conducted in highly digitalized Western
institutions, where the emphasis often lies on technological sophistication rather than
pedagogical inclusivity. The present study, situated within a developing higher education
context, reveals that even moderate technological integration, when guided by UDL, can yield
substantial gains in accessibility. This suggests that inclusivity is not dependent on advanced
technology but on intentional design that prioritizes learner diversity.

The findings signify a paradigm shift in higher education from reactive accommodations
toward proactive inclusivity. The success of UDL integration within a hybrid course
demonstrates that accessibility is achievable through thoughtful design rather than specialized
interventions. This outcome serves as evidence that inclusivity benefits all learners, not just
those with disabilities, by normalizing diversity as a central principle of course development.

The study also reflects a broader trend in educational reform that values learner
variability as an asset rather than a limitation. By embedding UDL in hybrid instruction,
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universities move closer to realizing equitable education where participation, engagement, and
achievement are attainable for all. The results therefore mark an important milestone in the
transition toward universally accessible higher education.

The implications of this study extend beyond the course level to institutional and policy
domains. The demonstrated effectiveness of UDL integration highlights the need for
universities to embed inclusive design principles in curriculum development, instructional
technology training, and quality assurance frameworks. Hybrid education models that adopt
UDL can serve as scalable prototypes for accessibility reform across disciplines.

The findings also suggest practical implications for faculty development. Educators
require targeted training to apply UDL principles effectively in hybrid settings. Incorporating
UDL in professional development programs can enhance instructors’ capacity to anticipate
learner diversity and design more flexible and responsive course materials. Such initiatives will
foster sustainable inclusivity within higher education ecosystems.

The strong improvement in accessibility and engagement stems from the alignment
between UDL principles and the inherent flexibility of hybrid learning (Gokoglu et al., 2025).
Multiple means of representation allowed students to access information in visual, auditory,
and textual formats, addressing differences in perception and comprehension (Nirwana An et
al., 2025). Multiple means of engagement through collaborative tasks and self-paced learning
fostered motivation and autonomy, while multiple means of expression empowered students to
demonstrate knowledge in varied ways suited to their strengths.

The hybrid environment provided an ideal platform for implementing these principles by
combining the interactivity of face-to-face sessions with the adaptability of digital tools. This
synergy amplified the benefits of UDL, enabling inclusive participation without compromising
academic standards (Shen et al., 2025). The findings suggest that inclusivity is best achieved
when pedagogy and technology work in tandem under a coherent design framework.

Future research should expand the scope of UDL implementation across multiple courses
and disciplines to assess generalizability and scalability. Longitudinal studies are needed to
examine the sustained impact of UDL-based hybrid design on student retention, achievement,
and self-efficacy. Investigations into faculty perceptions and institutional readiness would also
provide valuable insights into systemic adoption barriers.

Practical implementation should focus on embedding UDL within institutional policies
and digital infrastructure. Universities should establish inclusive design standards, promote
cross-departmental collaboration, and allocate resources for ongoing training and evaluation.
The success of this study underscores that accessibility is not an endpoint but a continuous
commitment to designing learning environments that welcome and empower all students.

CONCLUSION

The most important finding of this study reveals that the integration of Universal Design
for Learning (UDL) principles within a hybrid university course significantly enhances
accessibility, engagement, and satisfaction among diverse student populations. The
combination of multiple means of representation, engagement, and expression proved to reduce
learning barriers while promoting flexibility and inclusion. This study identifies that
accessibility in hybrid education is not solely dependent on technological sophistication but
rather on pedagogical intentionality designing courses that anticipate learner variability. The
distinctive aspect of this research lies in demonstrating that inclusivity can be operationalized
as a proactive instructional design strategy, not merely as an accommodation for students with
special needs.

The major contribution of this study is conceptual rather than methodological. It extends
the theoretical application of UDL beyond traditional or fully online environments to hybrid
higher education contexts, thereby expanding the discourse on inclusive digital pedagogy. The
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findings advance understanding of how UDL principles can align with hybrid course structures
to create equitable participation and engagement for all learners. By connecting UDL theory
with practical instructional design, the research offers a replicable framework for educators and
institutions aiming to enhance accessibility through intentional course redesign. This
conceptual contribution also reinforces the relevance of inclusive design as a central
component of 21st-century higher education reform.

The research is limited by its scope, focusing on a single course and a relatively small
sample size within one institutional context. The hybrid model implemented may not fully
capture the variability of technological infrastructure or cultural diversity across other
universities. Future research should expand through multi-site studies, integrating quantitative
and qualitative longitudinal analyses to measure long-term impacts of UDL on learning
achievement, retention, and inclusivity. Investigations into faculty readiness, policy alignment,
and digital infrastructure support would also strengthen the practical scalability of UDL-based
hybrid learning across broader higher education systems.
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