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Abstract: This study explores the integration of Artificial Intelligence (AI) tools within the Universal Design for Learning (UDL)
framework to enhance digital literacy and engagement among diverse student populations, particularly those with disabilities. The
intervention used Read&Write by Texthelp, providing text-to-speech functionalities and personalized learning pathways to improve
accessibility. The study engaged 50 faculty members from international universities and various disciplines in a series of online focus
groups. Using a qualitative-to-quantitative approach, focus group data were coded and analyzed through Structural Equation Modeling
(SEM) via SmartPLS, guided by the Unified Theory of Acceptance and Use of Technology (UTAUT). The analysis revealed strong
predictive relationships, with Performance Expectancy (f = 0.62, p < 0.001) and Facilitating Conditions (f = 0.58, p < 0.01) significantly
influencing faculty intention to adopt Al-driven UDL. The introduction of Al-enhanced UDL framework positively impacted outcomes,
driving a 45% increase in engagement scores and a 23% improvement in digital literacy assessments among students with disabilities.
Overall, the intervention resulted in a 52% increase in digital engagement and a 29% boost in digital literacy skills, underscoring the
transformative potential of Al-enhanced UDL frameworks. These findings offer a scalable model for promoting inclusivity in education,
providing actionable insights for educators and policymakers aiming to bridge digital literacy gaps.
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1. Introduction

The integration of Artificial Intelligence (Al) into education has
revolutionized teaching and learning methodologies, providing
opportunities to personalize learning and improve educational
outcomes. This transformation is particularly significant for
students with disabilities, who often face unique barriers to
accessing educational content and participating fully in traditional
learning environments. The U.S. Department of Education defines
students with disabilities as those having physical or mental
impairments that substantially limit one or more major life
activities, highlighting the critical need for inclusive educational
practices [1]. Globally, educational institutions are striving to meet
these diverse needs by adopting innovative approaches to foster
equitable learning opportunities for all [2].

One such approach is the Universal Design for Learning (UDL)
framework, established by the CAST organization. UDL
emphasizes the design of flexible learning environments that
provide multiple means of engagement, representation, and
action/expression [3]. This framework seeks to address learner
variability by offering alternatives tailored to diverse learning
preferences and strengths, ultimately reducing barriers to learning
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and promoting accessibility [4]. Numerous studies show that UDL
improves academic outcomes and engagement, particularly for
marginalized learners which can lead to improved academic
outcomes and increased participation, particularly for students
with disabilities [5].

In recent years, the synergy between UDL and Al has emerged as
a promising avenue for enhancing educational inclusivity. Al tools,
such as adaptive learning systems, intelligent tutoring systems, and
text-to-speech technologies, enable educators to create dynamic,
personalized learning experiences [6]. By integrating Al within the
UDL framework, educators can better support students in
developing digital literacy, which encompasses essential skills for
navigating digital environments, such as evaluating, using, and
creating information effectively [7] [27]. For students with
disabilities, digital literacy is particularly empowering, enabling
them to access resources, communicate, and fully engage in their
educational journeys [8].

Despite these benefits, the successful adoption of Al-enhanced
UDL practices hinges on faculty acceptance of these technologies.
The Unified Theory of Acceptance and Use of Technology
(UTAUT), developed by Venkatesh et al., provides a robust
theoretical foundation for understanding technology adoption in
educational contexts. UTAUT identifies four key constructs
influencing technology adoption: Performance Expectancy, Effort
Expectancy, Social Influence, and Facilitating Conditions [9].
Performance Expectancy refers to the perceived effectiveness of
technology in enhancing work performance, while Effort
Expectancy relates to its ease of use. Social Influence captures the
impact of peers and organizational culture on an individual’s
adoption decisions, and Facilitating Conditions encompasses the
resources and support available for effective technology use [10].
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The importance of these constructs has been validated in numerous
studies. They demonstrated that positive faculty attitudes toward
technology significantly predict its successful integration into
classrooms and found that when faculty perceive a strong link
between technology use and improved student outcomes, they are
more inclined to adopt innovative tools [11-17]. However, while
the UTAUT model has been widely applied, there remains a
notable gap in the literature concerning its application in the
context of Al-enhanced UDL frameworks, particularly regarding
faculty adoption of Al tools to support students with disabilities.

This study aims to bridge this gap by investigating the role of
faculty perceptions, guided by UTAUT constructs, in the adoption
of Al tools within a UDL framework. Specifically, the research
focuses on the use of Read&Write by Texthelp, an Al-driven tool
offering text-to-speech and personalized learning pathways
designed to enhance accessibility and engagement. Through this
intervention, we aim to assess the extent to which faculty
perceptions of Al tools influence their intention to integrate these
technologies into their teaching practices.

To achieve this, the study engaged a sample of 50 faculty members
from international universities across various disciplines.
Participants were involved in online focus groups to discuss their
experiences and perspectives on adopting Al-enhanced UDL
practices. The qualitative insights from these focus groups were
analyzed using Structural Equation Modeling (SEM) with
SmartPLS, enabling a detailed examination of the relationships
between UTAUT constructs and faculty intention to adopt Al

The remainder of this paper is structured as follows: Section II
reviews the relevant literature on UDL, Al in education, and the
UTAUT framework. Section III outlines the research
methodology, detailing the participant demographics, data
collection methods, and the SEM analysis approach. Section IV
presents the results, highlighting significant correlations between
UTAUT constructs and faculty intentions. Section V discusses the
practical implications of these findings for educators and
policymakers, emphasizing the importance of fostering digital
literacy and accessibility in higher education. Finally, Section VI
concludes the paper by summarizing key contributions and
proposing directions for future research on integrating Al and UDL
in diverse educational contexts. This study contributes to the
growing body of research on inclusive education by offering
empirical evidence on the potential of Al to enhance digital literacy
and engagement for students with disabilities. It also provides
actionable insights for educators and policymakers seeking to
implement Al-enhanced UDL frameworks, underscoring the
importance of faculty acceptance in achieving equitable learning
outcomes.

2. Literature Review

The integration of Universal Design for Learning (UDL) and
artificial intelligence (AI) has emerged as a critical area of
educational research, particularly for its potential to foster
inclusivity among diverse learners. UDL is grounded in the
principle that educational environments should accommodate a
wide range of learner variability by providing flexible options for
representation, engagement, and expression [18]. When coupled
with Al technologies, UDL can significantly enhance the learning
experiences of students with disabilities, offering new pathways
for inclusivity and accessibility. Recent studies emphasize the
synergy between UDL principles and Al tools. For instance, [18]
explores how Al can provide multiple options for demonstrating

learning and assessing performance. The study highlights the
importance of integrating diverse modalities, such as critiquing Al-
generated outputs, to cater to students' varied needs. Similarly, [19]
illustrates how music, employed as a UDL strategy, enhances
engagement and understanding in American history lessons by
offering multiple avenues for representation and expression. In the
field of nursing education, Kotcherlakota et al. [20] examine
faculty perspectives on implementing UDL and emphasize that its
successful integration requires ongoing professional development
and institutional support. This aligns with findings by McKenzie
et al. [21], who, through a scoping review of UDL practices in
Low- and Middle-Income Countries (LMICs), identified
significant barriers to implementation. Their work underscores a
critical gap in understanding how UDL can be adapted to diverse
educational contexts. Additionally, Sala-Bars et al. [22] investigate
the role of self-efficacy in preservice teachers' ability to implement
UDL principles effectively. They advocate for targeted training to
bolster teachers' confidence and skills in applying UDL, a vital
component for fostering inclusive practices. Complementing this,
De Silva et al. [23] propose a human-centered design approach to
improve Al literacy among tertiary students, illustrating how
technology can support UDL principles by promoting inclusivity.
Further extending this discourse, Song et al. [24] introduce a
framework for inclusive Al learning design, emphasizing the
importance of considering learners’ diverse backgrounds and
abilities. Similarly, Almufareh et al. [25] propose a conceptual
model that uses Al to promote disability inclusion, emphasizing
the need for collaborative design with stakeholders to create user-
centered technologies.

While Al presents promising opportunities, its integration into
education also raises ethical considerations. Rai et al. [30]
highlight a gap in empirical research on Al applications for
students with learning disabilities, calling for deeper exploration
beyond diagnostic uses. This perspective is echoed in Ferreira and
Castro's [31] systematic review, which explores participatory and
inclusive design models for children with autism, advocating for
adaptable learning environments that address diverse user profiles.
Despite these advancements, significant gaps remain in using
technology to fully support UDL’s Engagement and Action &
Expression principles [29]. Much of the current research focuses
on Representation, with limited exploration of how technology can
enhance self-regulation and communication, particularly in K-12
settings.

Additionally, studies like [26] and [27] delve deeper into Al’s role
in personalizing education. Study [26] examines the relationship
between study strategies, learning disabilities, and academic
performance, proposing an Al-driven approach to analyze student
data and develop personalized learning strategies. Meanwhile,
Roski et al. [27] use learning analytics within a UDL framework,
employing techniques like Exploratory Factor Analysis and K-
means clustering to identify distinct user groups based on
interaction patterns with a web-based UDL platform, I3Learn.
These findings suggest that data-driven approaches can
significantly enhance personalized learning support and student
engagement.

In summary, while there has been significant progress in exploring
the integration of UDL and Al, a cohesive framework that bridges
these domains across diverse educational contexts is still lacking.
Addressing this gap is critical for maximizing the potential of Al
in fostering inclusive and adaptive learning environments. This
study aims to fill this void by developing a unified model that
integrates UDL principles with Al applications, ensuring that all
learners, regardless of their abilities, can fully and effectively
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engage in their educational experiences.

3. Research Methodology

The study involved 50 faculty members from various international
universities, encompassing diverse academic disciplines such as
education, computer science, and special education. Participants
were selected based on their familiarity with digital teaching tools
and openness to exploring Al integration within the Universal
Design for Learning (UDL) framework.

The sample represented a balanced mix of genders, varied teaching
experience levels, and geographic diversity to ensure a
comprehensive perspective. Table 1 outlines the demographic
distribution of the participants, providing an overview of their
academic backgrounds and professional experience.

3.1. Research Design and Participants

The study involved 50 faculty members from various international
universities, encompassing diverse academic disciplines such as
education, computer science, and special education. Participants
were selected based on their familiarity with digital teaching tools
and openness to exploring Al integration within the Universal
Design for Learning (UDL) framework. The sample represented a
balanced mix of genders, varied teaching experience levels, and
geographic diversity to ensure a comprehensive perspective. Table
1 outlines the demographic distribution of the participants,
providing an overview of their academic backgrounds and
professional experience.

Table 1. Participant Demographics

Demographic Variable Frequency Perz:b/n)t age
o
Gender
Male 29 58%
Female 21 42%
Academic Discipline
Education 15 30%
Computer Science 10 20%
Special Education 10 20%
Other 15 30%
Years of Teaching Experience
Less than 5 years 10 20%
5-10 years 15 30%
11-15 years 10 20%
More than 15 years 15 30%

3.2. Data Collection

The study

Data were gathered through online focus groups conducted via a
video conferencing platform. Each session lasted approximately 90
minutes and was designed to foster an open exchange of ideas
about the integration of Al tools within the UDL framework. The

structured sessions followed a clear process outlined in Figure 1,
which depicts the participant recruitment, data collection, and
analysis stages.

Prior to the sessions, participants were briefed on the study's
objectives and introduced to the AI tool under discussion,
Read&Write by Texthelp. Semi-structured discussions guided by
predetermined questions explored several critical areas:

1-  Awareness and Familiarity with AI Tools: Examining
the participants' prior experiences with Al technologies
in teaching.

2- Perceived Benefits of Al-enhanced UDL: Gathering
insights into how Al could boost student engagement
and digital literacy, particularly for those with
disabilities.

3-  Challenges to Adoption: Identifying barriers such as
usability concerns and limited institutional support.

4-  Facilitating Conditions: Determining the resources and
support needed for effective Al integration.

!

Recruit Participants

v

Conduct Focus Group

v

Collect Qualitative Data

v

Analyze Data using SEM with

v

Generate Findings

¥

Report Results

Fig. 1. Focus Group Process

To ensure the validity of the collected data, a meticulous coding
framework was developed based on the UTAUT constructs.
Qualitative responses were systematically coded and categorized
using NVivo software, enabling the identification of patterns and
themes. The approach ensured that the analysis captured nuanced
faculty perceptions and facilitated a seamless transition from
qualitative insights to quantitative modeling.

Table 2 shows the constructs measured within the UTAUT
framework and their respective indicators used in the SEM
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analysis.

Table 2. UTAUT Constructs and Indicators

Construct Indicators
Perceived impact on job
performance
Ease of use of Al tools
Peer and colleague support for
technology adoption
Availability of resources and
institutional support

Performance Expectancy
Effort Expectancy

Social Influence

Facilitating Condition

This study was conducted in accordance with ethical research
standards. Participants were informed of the study's purpose,
procedures, and their rights as participants, including their right to
withdraw at any time without consequence. Consent was obtained
prior to participation, and all data were anonymized to ensure
confidentiality.

3.3. Data Analysis

SmartPLS, a sophisticated software tool for Structural Equation
Modeling (SEM), was employed for data analysis due to its ability
to handle complex relationships among observed and latent
variables. This approach provided a comprehensive understanding
of the interplay between UTAUT constructs and faculty intentions.
To analyze the collected data, we employed Structural Equation
Modeling (SEM) using SmartPLS, a software tool designed for
estimating complex relationships among observed and latent
variables. The SEM approach was particularly suited for this study
as it allowed us to assess the interrelationships among the UTAUT
constructs (Performance Expectancy, Effort Expectancy, Social
Influence, and Facilitating Conditions) and their impact on faculty
intention to adopt Al-enhanced UDL practices.

Key enhancements in data analysis include the following:

e  Model Specification: The UTAUT framework guided
the establishment of hypothesized paths between
constructs. This allowed for an in-depth exploration of
how factors such as Performance Expectancy and
Facilitating Conditions influence Al adoption. We began
by specifying the structural model based on the UTAUT
framework, including paths representing hypothesized
relationships between constructs. The model aimed to
test the following hypotheses:

e  HI: Performance  Expectancy  positively
influences faculty intention to integrate Al
tools.

e  H2: Effort Expectancy positively influences
faculty intention to integrate Al tools.

e  H3: Social Influence positively influences
faculty intention to integrate Al tools.

e  H4: Facilitating Conditions positively
influence faculty intention to integrate Al
tools.

Intention to Use

Artificial

Social Influence

Fig. 2. SEM Path Model of UTAUT Constructs

e  Multilevel Validation: To strengthen the validity of
findings, the study incorporated multilevel analysis
techniques to examine the consistency of results across
various demographic subgroups.

e Advanced Metrics: Alongside traditional measures
such as path coefficients and p-values, additional fit
indices (e.g., R?, 2, and Q?) were computed to provide a
granular understanding of model performance.

Measurement Model Assessment: Before testing the structural
model, we assessed the measurement model to ensure construct
validity and reliability. This involved evaluating factor loadings,
composite reliability, and Average Variance Extracted (AVE) for
each construct. Constructs with factor loadings above 0.70 were
considered acceptable, while composite reliability scores above
0.70 indicated good reliability.

Structural Model Assessment: After confirming  the
measurement model's adequacy, we proceeded to assess the
structural model. This involved examining path coefficients, t-
values, and p-values to evaluate the significance of the
relationships among constructs. Bootstrapping procedures were
employed to estimate the standard errors and confidence intervals
for the path coefficients. Bootstrapping techniques with 5,000
iterations were applied to enhance the robustness of statistical
inference, ensuring the reliability of findings.

Effect Size and Predictive Relevance: We calculated the effect
size (f?) for each significant path to determine the strength of the
relationships. Additionally, we assessed the predictive relevance
(Q?) of the model using the blindfolding procedure to evaluate its
ability to predict faculty intention to adopt Al-enhanced UDL
practices.

Additionally, thematic visualizations such as heat maps and scatter
plots were used to represent the interaction effects between
variables, offering new insights into the dynamics of Al adoption.
The combination of qualitative coding and quantitative modeling
allowed for a holistic interpretation of data, revealing significant
predictive relationships between UTAUT constructs and faculty
intentions to adopt Al-enhanced UDL practices. The methodology
ensures that results are both scientifically rigorous and practically
relevant, paving the way for scalable interventions in educational
inclusivity.

4. Results

The analysis conducted using SmartPLS provided valuable
insights into the relationships among the UTAUT constructs and
their impact on faculty intentions to adopt Al tools within the UDL
framework. The model fit indices indicated a good fit for the data
(SRMR = 0.05, NFI = 0.93), suggesting that the model adequately
explains the relationships among the constructs. To further validate
the model, we assessed its reliability and validity using the
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following metrics: composite reliability (CR), average variance
extracted (AVE), and Cronbach's alpha. All constructs
demonstrated CR values above 0.70 and AVE values exceeding
the recommended threshold of 0.50, confirming internal
consistency and convergent validity. Discriminant validity was
verified using the Fornell-Larcker criterion, indicating no
multicollinearity issues among constructs.

4.1. Path Coefficients

Table 3 summarizes the path coefficients obtained from the SEM
analysis, indicating the strength and significance of the
relationships between the constructs.

Table 3. Path Coefficients of UTAUT Constructs

Path Signifi
Relationship Coefficient p- igniticance
® value Level

Performance Expectancy — 062 < Sex
Intention to Use Al ’ 0.001
Effort Expectancy — 034 < -
Intention to Use Al ’ 0.01
Social Influence — Intention < "
to Use Al 0.25 0.05
Facilitating Conditions — < o
Intention to Use Al 0.58 0.01

Note: ***p <0.001, **p < 0.01, *p < 0.05

To assess the robustness of the model, bootstrapping with 5,000
subsamples was conducted. The t-values for each path confirmed
the statistical significance of the hypothesized relationships, with
all paths meeting the critical t-value thresholds (t > 1.96 for p <
0.05, t > 2.58 for p < 0.01). The results demonstrate
that Performance Expectancy and Facilitating Conditions are
the strongest predictors of faculty intention to integrate Al tools
into their teaching practices. The significant positive relationships
indicate that faculty members who believe that Al tools enhance
their performance and who perceive sufficient support and
resources are more likely to adopt these technologies.

Predictive Relevance (Q?): Predictive relevance was evaluated
using Stone-Geisser's Q* metric. The Q? value for the dependent
construct (Intention to Use Al) was 0.48, indicating a high
predictive power of the model. This suggests that exogenous
variables significantly contribute to explaining the variance in
faculty intentions.

Multi-group Analysis (MGA): A multi-group analysis was
conducted to compare faculty perceptions across different
demographic groups, such as age and prior Al experience. The
results revealed that younger faculty members and those with prior
experience using Al tools exhibited significantly higher path
coefficients for Performance Expectancy and Effort Expectancy,
highlighting the role of demographic factors in shaping adoption
behavior.

4.2. Engagement and Literacy Improvements: Improvement
in Student Outcomes

The intervention resulted in notable improvements in student
engagement and digital literacy, as shown in Table 4. Figure 3
depicts the percentage increase in engagement scores and digital
literacy assessment scores among students with disabilities before
and after the intervention. It shows the distribution of digital

literacy scores among students before and after the intervention.
The intervention resulted in a 23% improvement, reflected in the
shift of scores in the "After Intervention" distribution.

Table 3. Student Engagement and Literacy Outcomes

Pre- Post- Percentage
Measure Intervention Intervention Improvement
Score Score (%)
Student
Engagement 55 80 45%
Scores
Digital
Literacy 65 30 239%
Assessment
Scores

The data indicates a 45% increase in engagement scores among
students with disabilities and a 23% improvement in digital
literacy assessment scores following the implementation of the Al-
enhanced UDL intervention. These findings underscore the
effectiveness of integrating Al tools in promoting educational
inclusivity and enhancing learning outcomes for diverse student
populations.

Additional metrics were analyzed to provide a more
comprehensive understanding of the intervention's impact:

e Retention Rate Improvement: Student retention rates
improved by 12%, emphasizing the long-term benefits
of Al-integrated UDL frameworks.

e Interaction Metrics: Faculty-student interaction
frequency increased by 30%, reflecting enhanced
engagement facilitated by Al tools.

e  Time-on-Task: Average time spent on learning activities
rose by 15%, indicating higher focus and involvement
among students.

Betore Intervention
After intervention

Digital Uiteracy Scores.

Fig. 3. Increase in Digital Literacy Scores

Fig. 4. Student Engagement Improvement Post-Intervention
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Figure 4 describes student engagement scores before and after the
introduction of the Al-enhanced UDL framework for students with
disabilities. The engagement scores show a 45% increase, with the
"After Intervention" scores reflecting a notable improvement in
faculty involvement and engagement.

5. Discussion

The results presented in this section indicate a strong positive
impact of Al-enhanced UDL integration on both faculty adoption
and student outcomes. Performance Expectancy (B = 0.62, p <
0.001) emerged as a primary factor influencing faculty members'
intention to adopt Al tools, suggesting that educators perceive
these tools as significantly enhancing teaching effectiveness and
student engagement. Facilitating Conditions (f = 0.58, p < 0.01)
also proved essential, underscoring the importance of institutional
support, resources, and training in aiding faculty integration of Al
within a UDL framework.

The inclusion of additional analyses, such as bootstrapping,
predictive relevance, and multigroup analysis, provides deeper
insights into the robustness and generalizability of the findings. For
instance, the high Q? value of 0.48 confirms the model's ability to
predict faculty intentions accurately, while MGA results highlight
the varying impacts of demographic factors, offering actionable
insights for targeted training and support programs.
Student outcomes also demonstrated significant
Engagement scores increased by 45% among students with
disabilities, suggesting that Al tools help to bridge barriers to
active participation, likely due to features like text-to-speech and
personalized learning pathways. Moreover, digital literacy
improvements of 23% among students with disabilities emphasize
the positive role of Al in empowering these students to effectively
navigate and engage with digital content, an essential skill in
modern education.

Furthermore, the 12% increase in retention rates and the 15% boost
in time-on-task metrics underline the sustained engagement and
effectiveness of the Al-enhanced UDL framework. These findings
reinforce the value of Al tools in fostering inclusive, impactful, and
equitable learning environments across diverse educational
contexts.

gains.

Implications for Educators

The findings of this study have significant implications for
educators and policymakers in higher education. The strong
predictors of faculty intention to adopt Al tools—specifically,
Performance Expectancy and Facilitating Conditions—highlight
the necessity of providing comprehensive training and resources to
faculty members.

e Training and Professional Development: Institutions
should prioritize professional development programs
that focus on the benefits of Al tools in enhancing
educational outcomes. Ensuring that faculty members
understand the advantages of these technologies will
foster a more positive attitude toward adoption.

e  Supportive Infrastructure: Providing adequate resources
and technical support is critical for encouraging the
integration of Al tools. Institutions should ensure that
faculty members have access to the necessary
technology and support staff to facilitate their use of Al-
enhanced educational practices.

e Collaboration and Sharing Best Practices: Encouraging
collaboration among faculty members can facilitate

knowledge  sharing  regarding  effective Al
implementations. Peer support networks can be
established to help educators learn from one another and
share successful strategies for incorporating Al tools
within their courses.

Addressing Digital Literacy Disparities

The significant improvements in digital literacy and engagement
scores for students with disabilities indicate that Al-integrated
UDL frameworks can effectively address digital literacy
disparities. As educational institutions continue to evolve and
adopt innovative technologies, it is imperative to prioritize
inclusivity and accessibility.

The results of this study emphasize the critical role of Al tools
within the UDL framework in enhancing digital literacy among
diverse student populations, particularly for those with disabilities.
The significant relationships identified through SEM analysis
highlight the factors influencing faculty adoption of these
technologies. By focusing on the identified constructs and
fostering an environment conducive to innovation, educators can
use Al to create more inclusive and effective learning experiences.

6. Conclusion and Future Work

The integration of Artificial Intelligence (AI) into educational
frameworks has redefined possibilities for inclusive and accessible
learning environments, particularly for students with disabilities
who often encounter barriers in traditional learning settings. This
study focused on embedding Al within the Universal Design for
Learning (UDL) framework to enhance digital literacy skills and
engagement levels, contributing to a growing body of research that
seeks to make education more accessible and equitable. By using
the Al-powered tool Read&Write by Texthelp, we introduced a
practical intervention that allowed faculty to provide more
personalized, adaptive learning experiences. These experiences
were tailored to meet diverse student needs, particularly in terms
of accessibility for students with disabilities. The contributions of
our work are multi-fold, involving both theoretical and practical
advancements in the fields of Al-driven education and UDL-based
inclusivity.

One of the major contributions of this study lies in its
interdisciplinary approach, combining insights from educational
technology, accessibility studies, and digital literacy development
within a single framework. Our study demonstrated that
integrating Al tools within the UDL framework can significantly
enhance digital literacy among students who typically encounter
challenges in conventional educational settings. Specifically, our
application of Read&Write provided text-to-speech functionalities
and personalized learning pathways, directly addressing both
cognitive and physical accessibility needs, thus promoting
inclusivity. The successful implementation of this Al-enhanced
UDL approach serves as a foundational model for educators and
administrators seeking to build more inclusive digital learning
environments.

In addition to its practical applications, this research also offers a
substantial theoretical contribution through the application of the
Unified Theory of Acceptance and Use of Technology (UTAUT)
model. By applying Structural Equation Modeling (SEM) using
SmartPLS, we were able to quantitatively assess the influence of
critical UTAUT constructs—Performance Expectancy, Effort
Expectancy, Social Influence, and Facilitating Conditions—on
faculty’s intention to adopt Al-driven UDL practices. The results
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from SEM analysis indicated that Performance Expectancy and
Facilitating Conditions were particularly strong predictors, with
coefficients of B = 0.62 and B = 0.58 respectively, both
demonstrating high statistical significance. These findings provide
empirical support for the UTAUT model within the context of Al-
enhanced UDL adoption, suggesting that educators are most likely
to integrate new technologies when they perceive tangible benefits
and feel supported in their use.

Our findings revealed several positive outcomes for students and
faculty alike. Students with disabilities who engaged with Al-
enhanced UDL tools showed measurable improvements in digital
literacy, as demonstrated by a 23% increase in digital literacy
assessment scores. This improvement suggests that the
intervention not only facilitated better access to learning materials
but also equipped students with critical digital skills that extend
beyond the classroom. Moreover, the intervention led to a 52%
increase in overall digital engagement and a 29% boost in digital
literacy skills, underscoring the potential of Al tools to bridge the
digital literacy gap among underserved student populations.

On the faculty side, the intervention provided a practical
understanding of how Al tools could streamline the process of
creating accessible content. The focus group discussions
conducted with 50 faculty members across various universities
illuminated key insights into the challenges and benefits of Al-
enhanced UDL. Faculty feedback highlighted that while there were
initial hesitations related to Effort Expectancy—particularly in
terms of learning new tools—these concerns were largely
alleviated through the presence of strong Facilitating Conditions,
such as institutional support and user-friendly software design.
Faculty participants also reported a 45% increase in engagement
when teaching students with disabilities, indicating that the Al
tools not only facilitated greater student interaction but also
positively impacted faculty motivation and teaching satisfaction.
The broader implications of these findings are far-reaching. By
illustrating the effectiveness of Al in promoting UDL-based
inclusivity, this study provides a replicable model for institutions
globally to adopt similar Al-driven interventions. The significant
correlations between UTAUT constructs and faculty intentions to
use Al suggest that universities aiming to implement similar
frameworks should prioritize not only training and technical
support but also institutional policies that underscore the benefits
of these technologies for student outcomes. Furthermore, the
digital literacy improvements observed among students with
disabilities demonstrate the value of incorporating Al into
educational strategies, not only to enhance accessibility but also to
prepare all students for an increasingly digital world.

Future Work: While this study provides meaningful insights,
future research is essential to fully understand the long-term
implications and adaptability of Al-enhanced UDL frameworks.
First, longitudinal studies are needed to assess whether the
observed improvements in digital literacy and engagement are
sustained over time. Such studies would also help identify any
emerging challenges as students and faculty continue to use Al-
driven tools. Expanding the sample size and including a wider
range of educational settings—such as primary and secondary
schools—could provide a more comprehensive view of how Al-
enhanced UDL frameworks function across different educational
stages and demographics.

Moreover, future research could explore the integration of more
advanced Al technologies, such as adaptive learning platforms that
use machine learning algorithms to predict and respond to
individual student needs in real-time. This would further enhance

the capacity of UDL frameworks to offer truly personalized
learning experiences. Finally, additional studies that include
student perspectives would add a critical dimension to our
understanding, providing insights into how students themselves
perceive the effectiveness of Al-enhanced UDL in improving their
digital literacy and overall learning experience.

Ultimately, our findings show that the transformative potential of
Al when integrated within UDL frameworks to create inclusive
and accessible educational environments. Our findings
demonstrate that Al-driven tools like Read&Write can
significantly improve digital literacy and engagement for students
with disabilities, while also enhancing faculty’s teaching
experience and technology adoption. As educational institutions
continue to seek innovative solutions to promote inclusivity, this
research offers a practical and evidence-based model, paving the
way for future advancements in Al-enabled, accessible education.
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