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INTRODUCTION 

In the context of rapidly evolving higher education systems, Universal 

Design for Learning (UDL) has emerged as one of the most flexible and inclusive 

approaches to support student diversity and enhance teaching quality.  

UDL aims to create a learning environment that accommodates the needs 

of all students, regardless of their differences or educational challenges, by 

offering multiple means of representing content, expressing understanding, and 

engaging actively in the learning process [1-2]. 
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Learning (UDL) principles in inclusive education, particularly how teaching 

quality dimensions, student perception, and emerging technologies interact 

within this framework. Using structural equation modeling (SEM) through 

AMOS software, data from 167 students were analyzed to identify 

significant relationships. The results demonstrated strong, positive 

associations between emerging technologies and teaching quality, 

reinforcing the idea that modern digital tools can enhance pedagogical 

effectiveness. Additionally, a notable negative relationship between 

technological barriers and student perception of teaching quality was 

identified, indicating that obstacles such as unreliable internet or digital 

tool malfunctions can significantly hinder the learning experience. These 

findings align with recent literature, supporting the notion that addressing 

technological barriers is essential for the successful implementation of UDL 

in fostering an inclusive educational environment. This research contributes 

to the broader discussion on how UDL, when supported by emerging 

technologies and free from technical barriers, can improve teaching 

practices and student outcomes in diverse learning contexts. 
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During the global COVID-19 pandemic, the effectiveness of UDL in 

supporting online learning was validated, as it helped improve the student 

experience by providing flexible content that could be revisited and fostering 

dynamic interactions with the learning material. Studies have shown that UDL-

focused professional development for teachers significantly enhances inclusive 

teaching quality in higher education institutions, helping educators adapt to 

diverse student needs [3,4,5].  

The University of Tabuk is a prime example of implementing inclusive 

online education, with its Blackboard platform offering dedicated services to 

support students with special needs. However, there remains a need to 

evaluate the effectiveness of this application and its impact on teaching quality 

in an online environment. This study aims to explore the extent to which UDL 

principles are applied at the University of Tabuk and their impact on teaching 

quality, through an investigation of student and faculty experiences, and an 

analysis of strategies to enhance inclusivity in higher education. 

Despite the significant progress made in adopting e-learning in universities, 

the key challenge remains ensuring that these online environments are inclusive 

of all students, particularly through the application of UDL principles[6]. In this 

context, the study poses the following questions: How effectively are UDL 

principles applied in the University of Tabuk? What is the impact of this 

application on teaching quality in an online setting? Furthermore, the study 

addresses the challenges faced by faculty and students in applying UDL 

principles and explores ways to improve the e-learning experience at the 

university to ensure greater inclusivity. 

In response to these questions, the study reviews relevant literature on the 

application of UDL in higher education, followed by a detailed examination of 

the methodology employed to collect and analyze data on UDL implementation 

at the University of Tabuk. Finally, the results are presented, along with 

recommendations on improving the application of these principles to enhance 

teaching quality.  

Globally, the application of Universal Design for Learning (UDL) has 

continued to gain momentum, as educational institutions recognize its potential 

to create more inclusive learning environments. By addressing the diverse 

needs of students, UDL has transformed how educators approach teaching, 

moving beyond a one-size-fits-all model to offer personalized, adaptable 

learning experiences. Studies from the United States, Canada, and Europe 

demonstrate that UDL implementation enhances student engagement, 

retention, and academic performance by making learning accessible to all 

students, regardless of their abilities or learning styles [8-9]. 

Furthermore, countries such as Finland and Australia have integrated UDL 

principles into their national education policies, fostering a more equitable and 

accessible education system for all students [9-10]. 
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MATERIALS AND METHODS 

Literature of Review 

This literature review aims to explore the global application of Universal 

Design for Learning (UDL), its role in higher education, and its impact on 

teaching quality. The review will also address challenges faced by institutions 

in adopting UDL and examine strategies for overcoming these obstacles. By 

analyzing studies from the United States, Canada, Australia, and other regions, 

the review seeks to provide a comprehensive understanding of UDL’s 

effectiveness and offer insights into its future potential in improving inclusive 

education and teaching practices. 

In recent years, the implementation of Universal Design for Learning (UDL) 

in higher education has gained considerable attention as a method to foster 

inclusivity and improve teaching quality. However, challenges persist in fully 

adopting UDL principles across diverse educational contexts, particularly in 

adapting teaching practices to accommodate varied learning needs. Despite its 

potential, limited empirical evidence exists on the effective integration of UDL 

in online and hybrid learning environments within higher education, especially 

in non-Western educational systems [5-8]. This study aims to address this gap 

by examining the application of UDL principles in higher education institutions, 

focusing on both faculty and student perspectives. 

History and Development of UDL: 

The concept of Universal Design for Learning (UDL) emerged from the 

broader philosophy of Universal Design (UD) in architecture, which sought to 

create spaces and products accessible to everyone, regardless of their physical 

abilities or limitations. In the 1990s, David Rose and his colleagues at CAST 

(Center for Applied Special Technology) adapted this principle to education, 

recognizing that many students face similar barriers to learning. UDL was thus 

developed to promote flexibility in how educational content is delivered, 

assessed, and engaged with, making learning accessible to all students 

regardless of their abilities or challenges [11]. 

Studies from countries like the United States and Canada show that 

implementing UDL has not only benefited students with disabilities but also the 

general student population by promoting active engagement and catering to 

different learning styles [8]. As educational environments become more 

diverse, the adoption of UDL has played a crucial role in making learning more 

inclusive and accessible. However, the success of UDL is not just about 

accessibility; it represents an innovative approach to pedagogy that enhances 

teaching quality for all students [12]. 

Universal Design for Learning (UDL) originates from the broader philosophy 

of Universal Design in architecture, which aimed to create spaces and products 

accessible to everyone, regardless of physical abilities or limitations. In the 

1990s, David Rose and his colleagues at the Center for Applied Special 

Technology (CAST) adapted this principle to education, recognizing that many 

students encounter similar barriers to learning. UDL was developed to enhance 

flexibility in how educational content is delivered, assessed, and engaged with, 
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making learning accessible to all students regardless of their abilities or 

challenges (CAST, 2018). 

UDL revolves around three core principles: 

• Multiple Means of Representation: Providing content in different 

formats such as text, visuals, and audio. 

• Multiple Means of Action and Expression: Allowing students to 

demonstrate their knowledge in various ways, such as through written 

assignments, presentations, or projects. 

• Multiple Means of Engagement: Offering diverse options to engage 

students in the learning process based on their interests and motivations. 

Research from regions like the United States and Canada illustrates that 

implementing UDL not only benefits students with disabilities but also enhances 

the educational experience for the general student population by promoting 

active engagement and accommodating diverse learning styles [8]. As 

educational environments become increasingly diverse, the adoption of UDL 

plays a pivotal role in making education more inclusive and accessible. 

Moreover, UDL represents an innovative pedagogical approach that improves 

the quality of teaching for all students[12]. 

Application of UDL in Higher Education: 

In higher education, UDL has gained traction as institutions seek to meet 

the needs of increasingly diverse student populations. Research from Australia, 

Finland, and North America highlights how universities have successfully 

integrated UDL into their teaching practices, with positive outcomes in terms of 

student engagement, retention, and academic achievement. For example, UDL 

has been shown to significantly improve retention rates among students in 

courses where its principles were applied, as demonstrated in a recent study by 

Espada & all [8]. Additionally, national education policies in countries like 

Finland and Australia have embraced UDL as a means of enhancing equity and 

inclusivity across all levels of higher education, ensuring that all students have 

equal access to quality education [8]. 

Despite its benefits, implementing UDL in higher education poses several 

challenges. Many institutions face obstacles such as limited resources, lack of 

faculty training, and resistance to change. Faculty members often require 

comprehensive training and support to apply UDL effectively in their teaching. 

Additionally, the adoption of UDL necessitates a cultural shift within 

institutions, focusing on inclusivity and flexibility rather than traditional 

teaching methods [9]. 

The COVID-19 pandemic has further highlighted the significance of 

Universal Design for Learning (UDL) in online education, emphasizing the need 

for flexibility and inclusivity to support student success. UDL’s framework 

promotes various means of content representation, interaction, and expression, 

making it particularly effective for both online and hybrid learning 

environments[13]. For instance, the NSF-REU STEM program, redesigned with 

UDL principles during the pandemic, demonstrated how flexible learning 

opportunities, including recorded lectures and asynchronous participation, 
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enhanced engagement and accommodated students with varying needs, 

including those with disabilities . This flexibility has proven essential in helping 

students succeed in the challenging environment posed by online learning 

during the pandemic [14]. In Saudi Arabia, the adoption of UDL principles is 

evident in institutions like the University of Tabuk, which uses platforms such 

as Blackboard to support inclusive education. The platform’s tools for assisting 

students with disabilities, such as customizable learning materials and various 

means of content representation, reflect a growing commitment to applying 

UDL principles to create a more equitable learning environment [15]. As Saudi 

Arabia continues to prioritize inclusive education, the integration of UDL 

frameworks across its higher education institutions will be key to ensuring that 

diverse student needs are met in both online and traditional learning 

settings[16]. 

UDL’s Impact on Teaching Quality: 

Universal Design for Learning (UDL) has fundamentally reshaped the way 

educators think about teaching quality by promoting an inclusive, student-

centered approach to education. Traditional teaching methods often assume 

that all students learn in the same way, which can alienate those with different 

learning styles or abilities. UDL shifts this dynamic by emphasizing flexibility in 

teaching methods, content delivery, and assessment strategies. 

Research by Singleton et al (2019) demonstrates that UDL leads to 

improved student engagement and retention, as it allows for multiple forms of 

content representation (visual, auditory, textual), ensuring that all students 

can access and process information in a way that suits their individual needs 

[17]. This is particularly significant in higher education, where diverse student 

populations are the norm. By embracing UDL, educators can create more 

engaging and equitable learning environments that cater to all students, not 

just those with disabilities. Moreover, the study by Rusconi & Squillaci (2023) 

highlights that UDL does not only benefit students but also improves the 

pedagogical competencies of educators [18]. By training teachers to develop 

more inclusive lesson plans and assessment methods, UDL fosters a deeper 

understanding of diverse learning needs and encourages continuous professional 

growth. In this sense, UDL is transformative because it promotes a culture of 

ongoing reflection and adaptation, where educators are empowered to refine 

their teaching practices continuously. 

We believe that UDL's true strength lies in its capacity to foster teaching 

innovation. As educators become more aware of diverse student needs and are 

equipped with tools to address these needs, they can provide more 

personalized learning experiences. This, in turn, elevates the overall quality of 

teaching by making it more responsive, dynamic, and inclusive. 

Challenges in Implementing UDL: 

While the theoretical benefits of UDL are clear, its implementation 

presents numerous practical challenges. The most prominent issue is the lack of 

adequate faculty training. Many educators are unfamiliar with UDL principles, 

and even those who may struggle to integrate them into their teaching without 



 
 
188  JOURNAL OF ASIAN AMERICAN STUDIES  27.3 

 

proper support. This creates a significant gap between UDL’s potential and its 

actual application in higher education settings. 

For example, Singleton et al (2019) points out that institutions often fail to 

provide comprehensive training programs that help faculty adopt UDL[17]. As a 

result, educators may resist adopting UDL because they perceive it as a burden 

that adds complexity to their teaching practices without clear benefits. This 

resistance is further compounded by the institutional inertia that often 

accompanies attempts to implement new teaching models. Faculty members 

who are accustomed to traditional teaching methods may be reluctant to shift 

toward a more inclusive, flexible approach, especially if they do not fully 

understand its advantages. 

In addition, Hromalik et al. (2023) explored the challenges of UDL 

implementation in online education, where the need for technological 

infrastructure and leadership support becomes even more critical [19]. They 

found that many institutions lack the necessary digital tools to fully realize 

UDL’s potential in online learning environments, and this technological gap can 

limit the effectiveness of UDL. Additionally, the success of UDL implementation 

depends heavily on the institution’s leadership and their commitment to 

fostering a culture of inclusivity. 

We believe that addressing these challenges requires a multi-level 

approach. At the institutional level, there must be a commitment to investing 

in faculty development and providing the necessary resources to support UDL. 

This includes not only training but also ongoing support, such as mentorship 

programs and access to instructional designers who can help faculty integrate 

UDL principles into their courses. On a broader scale, there needs to be a shift 

in institutional culture, where inclusivity is seen as a core value that permeates 

all aspects of the educational experience. 

Despite the numerous challenges that hinder the implementation of UDL, 

the emergence of modern technologies presents promising solutions to enhance 

the effectiveness of this approach in higher education. With the growing use of 

artificial intelligence and interactive technologies like virtual reality, these 

challenges can be transformed into opportunities for growth and innovation. 

The Future of UDL in Higher Education: 

Looking ahead, the future of UDL is intrinsically linked to the evolving 

landscape of educational technology. Emerging technologies such as artificial 

intelligence (AI), virtual reality (VR), and adaptive learning platforms have the 

potential to revolutionize how UDL is implemented in higher education. These 

technologies allow for more personalized learning experiences by adapting 

content delivery and assessment methods to meet the individual needs of 

students in real-time. 

For instance, AI-driven platforms can analyze a student’s learning patterns 

and suggest tailored resources or activities to enhance their understanding of a 

subject. This aligns perfectly with UDL’s core principle of providing multiple 

means of engagement, as it ensures that each student can interact with the 

content in a way that suits their unique learning style. Similarly, VR can create 
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immersive learning experiences that make abstract concepts more tangible, 

thereby enhancing student engagement and retention. Rusconi & Squillaci 

(2023) emphasize that integrating these technologies with UDL principles will 

be key to ensuring that UDL remains relevant and effective in the future[18]. As 

higher education continues to embrace online and hybrid learning models, UDL 

will play a crucial role in making these digital environments more inclusive and 

accessible to all students. 

The future of UDL holds immense promise, but its success will depend on 

how well institutions embrace technological innovations while maintaining a 

focus on equity and accessibility. We believe that institutions that invest in 

both technological infrastructure and faculty development will lead the way in 

creating truly inclusive learning environments. However, it is essential to 

ensure that these technologies are accessible to all students, including those 

from underserved communities who may not have the same access to digital 

tools. 

The effectiveness of UDL can be significantly influenced by cultural and 

social factors. Differences in cultural contexts can impact the reception and 

implementation of UDL principles, necessitating adaptations to suit various 

educational systems and maximize benefits [20].  

The Future of UDL in Higher Education: Harnessing Emerging Technologies 

Emerging technologies, such as artificial intelligence (AI), virtual reality 

(VR), and adaptive learning platforms, hold immense potential to revolutionize 

the implementation of Universal Design for Learning (UDL) in higher education. 

These technologies provide innovative ways to enhance personalization, making 

learning more inclusive by allowing real-time adaptation of content and 

assessments based on individual student needs [18]. 

AI-driven systems can track students' progress and learning preferences, 

offering tailored resources and personalized feedback. Such systems can help 

educators identify students who may need additional support or adjustments in 

their learning environment, aligning perfectly with UDL’s goal of making 

learning accessible to all [21]. 

Virtual reality (VR) brings learning experiences to life, particularly for 

students who may struggle with traditional learning methods. By immersing 

students in virtual environments, VR can break down barriers to understanding 

complex concepts and provide diverse ways of engaging with course material. 

This aligns with UDL's principles of offering multiple means of representation 

and engagement, thereby catering to different learning styles [22]. 

Additionally, adaptive learning platforms powered by AI enable the 

continuous adjustment of learning pathways based on individual progress. 

These platforms can create custom experiences for students, ensuring that 

each learner engages with the content in the most effective way for their 

unique abilities and preferences [23]. 

However, while the promise of these technologies is immense, challenges 

remain. Ensuring equitable access to these tools, particularly for underserved 

students, will be crucial for institutions aiming to harness the full potential of 
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emerging technologies in implementing UDL [24]. Investment in infrastructure, 

as well as training faculty to effectively use these technologies, will be 

essential for the successful integration of these tools into the learning process. 

In conclusion, the future of UDL in higher education is intrinsically linked to 

the effective use of emerging technologies. By embracing AI, VR, and adaptive 

learning platforms, institutions can create more inclusive, engaging, and 

responsive learning environments, ensuring that the diverse needs of all 

students are met. 

Development of Hypotheses 

The development of the hypotheses in this study is grounded in a review of 

existing literature on Universal Design for Learning (UDL), particularly its 

impact on teaching quality, inclusivity, and the use of emerging technologies to 

overcome barriers in education. 

UDL’s Impact on Teaching Quality  

Numerous studies demonstrate the positive effects of UDL on teaching 

quality by enhancing student engagement, retention, and academic 

performance. For instance, research conducted in the United States, Canada, 

and Europe has shown that UDL principles—such as offering multiple means of 

representation, engagement, and expression—significantly improve students' 

learning outcomes, making education more inclusive and effective for diverse 

learners [2]. However, these studies often focus on short-term impacts and do 

not provide in-depth insights into the long-term effects of UDL on teaching 

quality, especially in non-Western educational contexts. Hence, this study 

hypothesizes that: 

Hypothesis 1: The implementation of UDL at the University of Tabuk 

significantly enhances teaching quality by increasing student engagement, 

retention, and academic performance. 

Barriers to UDL Implementation:  

Faculty Readiness and Resource Availability While UDL is widely recognized 

as a flexible framework for inclusive education, its successful implementation 

often encounters significant barriers, particularly related to faculty readiness 

and resource availability [17-19]. Many educators are unfamiliar with UDL 

principles, and institutional support for UDL implementation—especially in 

terms of providing adequate resources and professional development 

opportunities—varies greatly across higher education institutions. In Saudi 

Arabia, the challenges of implementing UDL are further compounded by 

cultural and institutional factors, which create additional resistance to 

adopting these inclusive practices. To address these issues, this study posits: 

Hypothesis 2: UDL implementation at the University of Tabuk faces barriers 

related to faculty readiness and access to resources, limiting its overall impact 

on inclusive education practices. 

Emerging Technologies as Facilitators for UDL  

Implementation Emerging technologies such as artificial intelligence (AI), 

virtual reality (VR), and adaptive learning platforms offer promising solutions to 

overcome traditional barriers in implementing UDL. AI systems, for instance, 
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can provide personalized learning experiences by tracking students’ progress 

and offering tailored resources, while VR can offer immersive learning 

experiences that appeal to diverse learning all [21-22]. However, despite the 

potential of these technologies, limited empirical evidence exists regarding 

their specific role in enhancing UDL’s effectiveness, especially in higher 

education institutions that face resistance to change. Therefore, this study 

explores the extent to which emerging technologies can facilitate UDL 

implementation, hypothesizing that: 

Hypothesis 3: The application of emerging technologies (e.g., artificial 

intelligence and virtual reality) within UDL frameworks at the University of 

Tabuk contributes to overcoming traditional barriers of implementation, such 

as faculty resistance and accessibility issues. 

Student Perceptions of UDL  

While UDL is intended to benefit all students by accommodating diverse 

learning needs, previous research has not sufficiently addressed how students’ 

prior experiences and technological exposure might influence their perceptions 

of UDL. Studies suggest that students who are familiar with digital learning 

environments or have higher technological literacy tend to benefit more from 

UDL frameworks, whereas students with limited technological access or 

experience may face difficulties in fully engaging with UDL’s digital 

components [15-14]. To further investigate these individual differences, this 

study proposes: 

Hypothesis 4: Students’ perceptions of UDL-driven teaching methods vary 

significantly based on their prior educational experiences and exposure to 

technology, affecting the perceived effectiveness of UDL in enhancing teaching 

quality. 

METHODOLOGY 

This section outlines the research design, sampling method, data collection 

procedures, and analysis techniques employed to examine the application of 

Universal Design for Learning (UDL) in higher education. The chosen methods 

are aimed at addressing the research hypotheses and ensuring a comprehensive 

understanding of the subject matter. 

Research Design 

This study employs a mixed-methods research design, combining both 

quantitative and qualitative approaches. This design facilitates a holistic 

exploration of UDL's impact on teaching quality by capturing measurable 

outcomes alongside more detailed personal insights [22]. The integration of 

both data types ensures a well-rounded understanding of UDL, where 

quantitative surveys assess specific improvements in teaching quality, and 

qualitative interviews explore the underlying reasons behind these results [26]. 

Sample and Participants 

The sample consists of both faculty members and students from the 

University of Tabuk. Approximately 137 students and 30 faculty members from 
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diverse academic disciplines will participate in the study. The student sample 

will be selected through stratified random sampling, ensuring that students 

from various departments are represented to capture a broad spectrum of 

experiences with UDL (Flick, 2014) [27]. For faculty members, purposive 

sampling will be employed to target individuals with varying levels of 

familiarity with UDL, allowing for a comparative analysis of their insights based 

on their experience levels (Patton, 2015) [28]. In addition to the quantitative 

data, in-depth qualitative interviews will be conducted with 15 faculty 

members to further explore their perspectives on UDL implementation, the 

challenges they face, and their views on the resources available for supporting 

inclusive education. 

Data Collection Methods 

To collect data, two complementary tools will be utilized: 

• Surveys: Separate questionnaires will be developed for students and 

faculty members. The student survey will measure perceptions of UDL's impact 

on their learning engagement, retention, and academic performance, while the 

faculty survey will focus on their experiences with UDL implementation and its 

effectiveness in enhancing teaching quality. The surveys will utilize a 5-point 

Likert scale to quantify these perceptions, supplemented by open-ended 

questions for more detailed feedback [29]. 

• Semi-Structured Interviews: In addition to surveys, semi-structured 

interviews will be conducted with 10 faculty members and 10 students to gain 

in-depth insights into their experiences with UDL. These interviews will explore 

themes such as barriers to UDL implementation, the role of technology in 

enhancing inclusivity, and suggestions for improving teaching quality [30]. 

This mixed-methods approach allows the research to benefit from the 

strengths of both quantitative and qualitative data collection, thereby 

addressing the research questions from multiple angles [31]. 

Data Analysis 

The collected data will be analyzed using both quantitative and qualitative 

methods: 

• Quantitative Analysis: Descriptive statistics, such as mean, median, 

and standard deviation, will be used to summarize the survey responses. 

Inferential statistics, including regression analysis and ANOVA, will be 

conducted to test relationships between the implementation of UDL 

(independent variable) and teaching quality (dependent variable) [32]. 

Additionally, Exploratory Factor Analysis (EFA) will identify underlying 

dimensions of UDL that most significantly contribute to improvements in 

teaching quality [33]. 

• Qualitative Analysis: The interview data will undergo thematic analysis 

to identify recurring themes related to the challenges and advantages of UDL. 

This process will be supported by NVivo software to assist in coding and 

categorizing the interview transcripts [34]. By combining these approaches, the 

study aims to uncover patterns and insights that are both statistically 

significant and personally meaningful to the participants [35]. 
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Ethical Considerations  

This research adheres to the ethical standards of the British Educational 

Research Association [36], ensuring that informed consent is obtained from all 

participants and that their confidentiality and anonymity are maintained 

throughout the study. Approval for the study was granted by the Institutional 

Review Board (IRB) of the University of Tabuk, and participants will be made 

aware of their right to withdraw from the study at any point. 

RESULTS 

Quantitative Analysis 

Descriptive Analysis and Differences in Applying UDL Principles 

The descriptive analysis of the data related to teaching quality, challenges 

associated with the application of Universal Design for Learning (UDL), and 

emerging technologies indicates that both students and faculty members 

generally agree on the positive benefits that UDL offers in improving the 

learning environment. The results showed that the averages related to the 

application of UDL on teaching quality ranged between 4.45 and 4.65 for 

students, reflecting a strong agreement that the use of these principles 

contributes effectively to enhancing teaching quality. Faculty members also 

showed close averages ranging from 4.40 to 4.57, indicating clear support for 

these principles. However, there are slight differences between the two groups 

regarding the challenges they face in applying UDL, with faculty members 

expressing some reservations about the available resources and support. 

Regarding the challenges associated with applying UDL, certain variables 

showed statistically significant differences between students and faculty 

members. For instance, Barriers_Q1 (which measures challenges related to 

resources and support) revealed significant differences, with the average 

response of faculty members being 4.23 compared to 4.49 for students. This 

difference suggests that faculty members face greater challenges in accessing 

the necessary resources or support for effectively applying UDL principles. One 

factor that may explain these findings is the unavailability of internet in all 

classrooms. This is due to the isolation system used in the buildings, which can 

affect internet signal reception, leading to weak internet connectivity in many 

classrooms. Although faculty members heavily rely on emerging technologies in 

the educational process, the unavailability of the internet at certain times 

hinders their ability to access digital resources or use technological tools that 

are essential for applying UDL. This lack of consistent connectivity poses a 

challenge to fully and continuously implementing these technologies, which 

impacts the quality of the educational experience provided. 

Additionally, Barriers_Q3 also showed statistically significant differences 

between the two groups, reinforcing the hypothesis that faculty members face 

greater challenges in dealing with the application of UDL. Although the 

differences between the averages were not very large (faculty members’ 

average was 4.40 compared to students’ 4.42), the results indicate the 
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existence of certain technical difficulties, such as the availability of 

infrastructure or specialized educational programs that facilitate the 

application of inclusive learning principles. These results emphasize the need 

to enhance efforts to support faculty members through intensive training 

programs and additional resources to bridge the gap between expectations and 

the actual application of these principles. 

For example, Microsoft services, such as ClassPoint, which could play a 

significant role in supporting inclusive education through real-time student 

interaction with educational content, are not available in the version of 

Microsoft Office provided by the university. Despite the significant efforts made 

by the university in offering comprehensive training programs to support faculty 

members and enable them to apply UDL, some of these technical challenges 

still require additional attention to ensure a smooth and continuous 

application. For instance, relying on digital learning platforms without stable 

internet access poses a major challenge, and some specialized technological 

tools that require specific licenses may not always be available to faculty 

members, which could affect their ability to deliver content in an innovative 

and inclusive way. 

In summary, these findings clearly show that there is strong alignment 

between students and faculty members regarding the benefits that UDL offers 

in enhancing teaching quality. However, the differences shown in some of the 

challenges highlight the gap between the groups in dealing with these 

principles, particularly concerning the availability of resources and support. 

Faculty members appear to need more support, both in terms of training and 

access to the necessary resources for effectively applying these principles. A 

key factor here is the impact of internet unavailability in some classrooms, 

which hinders the full utilization of emerging technologies and the digital 

resources necessary. Emerging technologies can play a more effective role in 

overcoming these challenges if the infrastructure for internet access in 

educational institutions is improved. Therefore, the main recommendation here 

is to strengthen partnerships between universities and providers of educational 

technology solutions to ensure a comprehensive educational environment that 

aligns with UDL principles. 

Final Thoughts: 

Based on the descriptive analysis and the comparison between students and 

faculty members, it can be concluded that the application of UDL principles 

requires continuous provision of resources and training for faculty members to 

reduce the challenges they face. Educational institutions should adopt 

strategies that leverage emerging technologies to facilitate the implementation 

of these principles. At the same time, the overall level of satisfaction with 

teaching quality remains high among both students and faculty members, which 

reinforces the importance of UDL in improving the educational process 

comprehensively. 

Exploratory Analysis (Results and Their Relationship to Hypotheses) 
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Through exploratory factor analysis of the variables related to the 

implementation of Universal Design for Learning (UDL) and its impact on 

teaching quality, challenges in implementation, and the role of emerging 

technologies, several points can be drawn that support the hypotheses and 

highlight the differences between students and faculty members. 

• Hypothesis 1: "Improving Teaching Quality Through UDL 

Implementation" 

The results indicate a strong correlation between the variables related to 

teaching quality (Teaching Quality), with high factor loadings on the third 

factor (for example, TeachingQuality_Q1 = 0.781 and TeachingQuality_Q2 = 

0.820). These findings support the first hypothesis that UDL implementation 

contributes to improving teaching quality for both groups: students and faculty 

members. By applying UDL principles, such as providing multiple means of 

learning and expression, student engagement and academic performance were 

enhanced, and faculty members were empowered to deliver a more inclusive 

educational experience. 

• Hypothesis 2: "Challenges Related to Faculty Readiness and Resource 

Availability" 

The results concerning challenges (Barriers) showed clear differences 

between students and faculty members. Although the factor loadings were high 

in both groups, the results indicate that faculty members face greater 

challenges related to the availability of resources necessary to implement UDL 

(e.g., Barriers_Q1 = 0.849 and Barriers_Q2 = 0.851). This reflects that 

challenges related to the availability of infrastructure and necessary technology 

are the main obstacles faced by faculty members compared to students. 

Sometimes, faculty members encounter issues related to the availability of 

internet access in classrooms or the inability to fully utilize technology, which 

supports the second hypothesis that UDL implementation faces challenges 

concerning resource readiness. 

It's important to note that the university provides intensive training 

programs to support faculty members in applying UDL; however, certain 

technical challenges, such as the absence of services like ClassPoint or internet 

limitations in some classrooms, remain occasional obstacles. This underscores 

the need for further improving infrastructure and offering more comprehensive 

technological solutions. 

• Hypothesis 3: "The Role of Emerging Technologies in Facilitating UDL 

Implementation" 

The results related to emerging technologies show that both students and 

faculty members believe that modern technologies such as artificial 

intelligence (AI) and virtual reality (VR) play a significant role in facilitating 

UDL implementation (for example, EmergingTech_Q3 = 0.905 and 

EmergingTech_Q5 = 0.882). These technologies offer both students and faculty 

new ways to interact with educational content and personalize the learning 

experience to meet the needs of all learners. These findings support the third 

hypothesis, which states that emerging technologies help overcome traditional 
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barriers to UDL implementation and make the learning experience more 

inclusive and effective. 

• Hypothesis 4: "Differences in Perceptions of UDL Among Students and 

Faculty Based on Their Prior Technological Experience" 

The exploratory analysis revealed that perceptions of both students and 

faculty regarding UDL vary based on their prior experience with technology. 

Variables related to the perceptions of both groups (StudentPerception and 

TeachingQuality) showed strong correlations with the extracted factors, 

indicating that technological experience plays a role in determining the 

perceived effectiveness of UDL (e.g., StudentPerception_Q3 = 0.921 and 

StudentPerception_Q2 = 0.862). Both students and faculty members with prior 

experience using emerging technologies were more optimistic about the impact 

of UDL on enhancing education, compared to those with less experience. 

The following chart illustrates the means and standard deviations of the 

various variables analyzed in this study, highlighting the differences between 

students and faculty members in their evaluation of teaching quality, the 

challenges associated with UDL implementation, the use of emerging 

technologies, and student perceptions. This visual representation helps to 

facilitate the understanding of the results and enhances the presentation of the 

data in a more engaging manner for readers. 

The findings from the exploratory factor analysis clearly support all the 

hypotheses presented. UDL implementation has proven effective in improving 

teaching quality for both students and faculty members, although challenges 

remain regarding the availability of technological resources. Emerging 

technologies play a significant role in facilitating UDL implementation, 

highlighting the importance of further developing technological infrastructure 

at the university. Finally, the results reflect the varying perceptions between 

students and faculty regarding UDL based on their prior technological 

experience, emphasizing the need for continuous training for both groups to 

ensure the most effective application of these principles. 

Confirmatory Analysis 

First: Relationships Pertaining to the Hypotheses 

1. Relationship between Emerging_Tech and Teaching_Quality (0.781) 

This strong relationship (β = 0.781, p < 0.001) confirms the hypothesis that 

emerging technologies significantly enhance teaching quality. These findings 

align with recent studies that demonstrate how technological innovations 

improve student engagement and comprehension. For example, Zhao et al. 

(2022) [37] found that the integration of emerging technologies fosters a more 

interactive and flexible learning environment, ultimately leading to improved 

teaching quality. 

2. Relationship between Teaching_Quality and Student_Perception (0.044) 

The relationship between teaching quality and student perception was 

weak and statistically insignificant (p = 0.642). This suggests that improvements 

in teaching quality alone may not be sufficient to substantially change 

students’ perceptions. Additional factors such as the learning environment or 
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more interactive methods may be needed. Wang et al. (2021) [38] support this 

perspective, stating that teaching quality must be complemented by other 

elements to significantly impact student perceptions. 

3. Relationship between Barriers and Student_Perception (0.072) 

Similarly, the relationship between barriers and student perception was 

weak (p = 0.279), indicating that barriers—whether technological or 

environmental—do not have a strong influence on how students perceive their 

education in this context. However, this does not entirely negate the impact of 

barriers on the student experience. Gkrimpizi et al. (2023) [39] found that 

technological barriers could have varying effects depending on the educational 

context. 

4. Relationship between Emerging_Tech and Student_Perception (0.783) 

This strong relationship (β = 0.783, p < 0.001) confirms that emerging 

technologies significantly influence students' perceptions. Students exposed to 

such technologies tend to view their education as more positive and flexible. 

Almufarreh et al. (2023) [40] support this finding, showing that emerging 

technologies enhance student interaction and ease of access to information, 

thereby improving their overall educational experience. 

Second: Analysis of the Newly Discovered Relationships 

1. Relationship between e24 and e22 (0.629) 

This strong relationship indicates a significant connection between 

students’ perceptions of emerging technology and their overall educational 

experience. This supports the idea that technology directly affects how 

students perceive their educational journey as a whole. Cranfield et al. (2021) 

[41] similarly found that integrating modern technology into education 

enhances student satisfaction and the overall learning experience. 

2. Relationship between e21 and e24 (0.370) 

This moderate relationship suggests that improving teaching quality can 

have an indirect positive effect on student perceptions. While the direct 

impact may not be significant, it indicates that students’ perceptions can be 

improved when teaching quality is coupled with other factors, such as the use 

of technology. Wang et al. (2021) [38] found similar results, noting that the 

combination of high teaching quality and technological integration positively 

impacts students’ evaluation of their learning experiences. 

3. Relationship between e14 and e15 (0.381) 

The connection between teaching quality variables suggests that enhancing 

one aspect of teaching quality can lead to improvements in other areas. This 

holistic improvement of teaching quality can have a broader impact on the 

student experience. Garcia et al. (2023) [42]  found that improvements in 

teaching methods often lead to overall enhancements in student outcomes, 

particularly when these improvements are implemented across different 

teaching dimensions simultaneously. 

4. Relationship between e18 and e22 (0.618) 

This strong relationship shows that emerging technologies play a key role in 

overcoming educational barriers. Technologies can help break down time and 
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space barriers that hinder student learning. Cranfield et al. (2021) [41] also 

concluded that emerging technologies mitigate the negative effects of various 

barriers in educational settings, leading to more equitable and accessible 

learning experiences. 

The analysis reveals that emerging technologies significantly enhance both 

teaching quality and student perceptions, while barriers play a less prominent 

role in shaping these outcomes. The findings strongly support hypotheses 

related to the positive effects of technology, while highlighting the importance 

of complementary factors such as teaching methods and the learning 

environment in shaping student perceptions. The results underscore the pivotal 

role of technology in modern education, as supported by recent research, but 

suggest that further integration with other pedagogical approaches may be 

needed to achieve optimal outcomes. 

Qualitative Analysis  

Through the interviews conducted with faculty members at the University 

of Tabuk, a comprehensive picture emerged regarding the university's 

significant efforts to support Universal Design for Learning (UDL). It became 

clear that there is a strong awareness among faculty members about the 

importance of UDL and the need to adapt it to meet the diverse needs of 

students. At the same time, the university offers many training courses and 

workshops that focus on developing modern teaching skills, including how to 

use educational technology and active learning applications. 

Participants mentioned that the courses provided by the university are 

advanced and cover current topics, helping faculty members stay up-to-date 

with the latest developments in educational technologies. These courses are 

not limited to training them on using modern technological tools but also 

enhance their skills in understanding students' needs and applying flexible 

strategies that suit different learning styles. 

Some participants also pointed out that the university offers free Microsoft 

Office services to all faculty members and students, which supports the 

educational process. However, they indicated that some additional tools, such 

as Microsoft ClassPoint—an interactive educational tool that allows students to 

actively participate in lessons—are not available in the provided Office package 

as it is sold separately. This may result in faculty members missing out on the 

advantages of this tool, which supports UDL. ClassPoint helps enhance real-time 

interaction between students and instructors by integrating questions and 

surveys into presentations. Additionally, it improves the overall learning 

experience by actively engaging students and assessing their understanding of 

the material in a seamless and immediate way. Minor challenges related to the 

technical infrastructure in some classrooms were also mentioned, such as the 

lack of stable or continuous internet access in certain rooms due to the 

building’s isolation system, which is a technical issue that could be improved. 

Despite these significant efforts, there were some observations regarding 

the descriptions of certain courses. Some faculty members mentioned that the 

descriptions, which are established according to quality and accreditation 
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standards set by the National Center for Academic Accreditation and Evaluation 

(NCAAA), may need limited revision to provide greater flexibility, enabling 

them to apply more diverse strategies in UDL. This does not mean that the 

current courses do not align with modern educational principles, but there may 

be room for improvement in course descriptions to better fit the nature of UDL, 

giving faculty more freedom to introduce interactive methods. 

It is worth noting that the university's commitment to quality and academic 

accreditation standards is an essential element in maintaining the quality of 

education provided. Therefore, this type of revision may be necessary to 

enhance the application of UDL without compromising the quality of education 

or accreditation standards. For instance, some courses may rely heavily on 

traditional teaching methods, such as theoretical lectures. While these 

methods are effective, they could benefit from the greater integration of 

interactive educational techniques. 

In conclusion, despite some technical and infrastructural challenges that 

may hinder the widespread implementation of UDL, the general sentiment 

among faculty members is optimistic. With some adjustments to course 

descriptions and broader access to tools like ClassPoint, the university is well-

positioned to enhance UDL practices. Faculty training programs, infrastructure 

improvements, and flexible curricula are all areas that can lead to greater 

success in implementing UDL. 

DISCUSSION 

Our analysis reveals strong and meaningful relationships between different 

dimensions of teaching quality, highlighting the interconnected nature of 

various instructional elements. Specifically, the positive correlation (r = 0.564) 

between different aspects of teaching quality, such as teacher interactivity and 

feedback clarity, demonstrates that improving one aspect of teaching can 

enhance the overall educational experience. This finding aligns with . 

Almufarreh et al. (2023) [40] who indicated that fostering student-teacher 

interaction positively influences other aspects like lesson clarity and feedback 

effectiveness. They affirmed also the synergy between these teaching 

dimensions, arguing that teachers who actively engage with students are better 

able to clarify complex topics and provide useful feedback. The strong 

relationship uncovered in our analysis suggests that in classrooms, focusing on 

one teaching quality can lead to broader improvements in instructional 

outcomes, thereby enhancing the overall learning environment. 

In contrast, Cranfield et al. (2021) [41] found some dimensions, such as 

lesson clarity, to be relatively independent of student engagement, suggesting 

that certain instructional aspects may operate in silos. However, the 

differences in findings could be attributed to variances in sample populations 

and teaching methodologies. Our results emphasize the importance of a holistic 

approach to improving teaching quality, where enhancing one dimension, like 
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interactivity, cascades improvements across other areas of teaching 

effectiveness. 

Turning to the relationship between technical barriers and student 

perceptions, the negative correlation (r = -0.447) underscores how 

technological difficulties can detract from the educational experience. When 

students face repeated technical issues, such as software malfunctions or poor 

connectivity, it hampers their ability to engage with the material, lowering 

their overall satisfaction. Gamage et al. (2022) [43] provided supporting 

evidence, indicating that unresolved technical barriers often lead to 

disengagement and dissatisfaction among students in online and hybrid learning 

environments. Similarly, Cranfield et al. (2021) [41] highlighted that technical 

issues significantly reduce student motivation, suggesting that technology 

disruptions, especially in online platforms, are critical barriers to successful 

learning. 

However, some studies, such as Almufarreh et al. (2023) [40], suggest that 

certain students adapt more readily to technological issues, minimizing the 

impact on their learning. This variation in response could be due to different 

levels of technological support provided by institutions or the adaptability of 

students themselves. Nonetheless, our findings support the predominant view 

that technological barriers have a net negative effect on learning experiences, 

especially when not adequately addressed. 

The strong correlation between various dimensions of technological 

barriers (r = 0.618) further supports the notion that one technical problem 

often leads to others. For instance, if students experience internet connectivity 

issues, this often prevents them from accessing other digital resources, 

compounding the problem. Gkrimpizi et al. (2023) [39],  demonstrated similar 

findings, showing that technical problems are often interconnected, and 

resolving one issue does not necessarily solve the broader challenges students 

face. Cranfield et al. (2021) [41] similarly , however, found that some technical 

issues can be mitigated with appropriate technological interventions, although 

this does not appear to be the case in our analysis, where technical problems 

seem to be deeply intertwined. 

Additionally, our analysis revealed a negative correlation (r = -0.137) 

between technical barriers and teaching quality, indicating that technical 

issues directly impede a teacher's ability to deliver high-quality instruction. 

This aligns with Cranfield et al. (2021) [36], who found that teachers struggle to 

maintain high teaching standards when they are consistently dealing with 

technical disruptions. Such issues not only affect the delivery of content but 

also disrupt the flow of lessons, thereby reducing the overall quality of 

education. While Garcia et al. (2023) [42] pointed out that some teachers may 

be able to navigate these challenges through alternative strategies, our findings 

indicate that, in general, technical barriers significantly reduce teaching 

effectiveness, particularly in tech-dependent environments. 

Our personal analysis further extends these findings by acknowledging the 

critical need for integrating technological support into educational frameworks. 
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The interconnectedness of teaching quality dimensions suggests that 

institutions should not only focus on improving individual aspects of teaching 

but also adopt a more comprehensive approach to enhancing the entire 

learning experience. Likewise, addressing technical barriers should be a 

priority, as their cascading effects can detract from both student perceptions 

and teaching quality. Our study thus adds to the growing body of research 

advocating for more robust technological infrastructures in educational 

settings, particularly as more institutions adopt hybrid or fully online teaching 

models. 

The strong positive relationship between e24 and e22 (r = 0.629) highlights 

the critical role that students’ perceptions of emerging technologies play in 

shaping their overall educational experience. This finding aligns with prior 

studies indicating that as students perceive technologies like virtual learning 

platforms or digital tools positively, their engagement and satisfaction with 

learning improve. Zhao et al. (2022) [37] found that the integration of emerging 

technologies directly influences student satisfaction, while Wang et al. (2021) 

[38] emphasized that such technologies create more engaging and accessible 

learning experiences. From a Universal Design for Learning (UDL) perspective, 

these findings underscore the importance of leveraging technology to provide 

diverse means of engagement and representation, allowing students with 

varying needs to participate fully in the learning process. Our analysis confirms 

that technology, when perceived positively by students, plays a vital role in 

achieving inclusive education, as supported by Almufarreh et al. (2023) [40] in 

their findings on the complementary nature of technological and pedagogical 

approaches. 

In examining the moderate relationship between teaching quality and 

students' perceptions (e21 ↔ e24, r = 0.370), it becomes evident that teaching 

quality enhances students’ views of their educational experience. While 

teaching quality alone may not drastically change perceptions, its contribution, 

especially when paired with emerging technologies, has been acknowledged by 

scholars like Johnson et al. (2023), who found that high-quality teaching, when 

combined with technology, significantly improves student engagement and 

learning outcomes. This relationship is essential for UDL, as it emphasizes the 

need for high teaching standards alongside adaptive technological tools to 

foster an inclusive environment where all students can thrive. 

The correlation between teaching quality variables (e14 ↔ e15, r = 0.381) 

supports the idea that improvements in one dimension of teaching quality, such 

as feedback provision, positively influence other aspects like student 

engagement. This finding is consistent with research by Hattie (2008) [43], who 

noted that the various components of teaching quality are interrelated, 

contributing to a holistic improvement in student learning. In a UDL context, 

this suggests that focusing on one area of teaching—such as providing diverse 

feedback methods—can enhance the overall learning experience, particularly 

for students who require different means of representation and assessment. 
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A particularly strong relationship is observed between the different 

dimensions of technological barriers (e18 ↔ e22, r = 0.618). This finding 

suggests that when one barrier—such as connectivity issues—arises, it often 

leads to additional problems, like restricted access to learning materials. 

Studies by Garrison & Vaughan (2008) [44] similarly concluded that 

technological barriers tend to be interconnected, exacerbating challenges for 

students, especially those reliant on digital tools for learning. This is 

particularly significant for UDL, where reducing such barriers is crucial to 

ensure that all students, regardless of their technological constraints, can 

access learning opportunities equitably. 

The negative relationship between technological barriers and students’ 

perceptions (e6 ↔ e23, r = -0.304) reflects how technological obstacles can 

diminish students’ educational experiences. Garcia et al. (2021) [42] found that 

consistent technical difficulties, such as poor infrastructure or unreliable 

internet, negatively impact students’ ability to engage with online learning 

environments. In our study, this relationship highlights the importance of 

addressing such barriers to ensure positive student outcomes. Within the UDL 

framework, minimizing these challenges is critical to providing inclusive, 

equitable access to education for all learners, particularly those in underserved 

or remote areas. 

Finally, the negative relationship between barriers and teaching quality (e6 

↔ e14, r = -0.137) demonstrates how technological limitations can impede 

effective teaching. Cranfield et al. (2021) [41] noted that such barriers often 

hinder educators' ability to deliver high-quality instruction, particularly in 

virtual environments. However, some studies, like those by Almufarreh et al. 

(2023) [40], suggest that skilled teachers can adapt to these challenges through 

alternative strategies. Nevertheless, our findings underscore that in 

environments where technology plays a central role, reducing barriers is 

essential to maintaining high teaching standards and ensuring an inclusive and 

supportive learning environment, in line with UDL principles. 

These relationships collectively contribute to our understanding of how 

UDL principles can be applied to enhance inclusive education. By focusing on 

reducing barriers, leveraging emerging technologies, and improving teaching 

quality, educational institutions can create a more flexible, adaptive, and 

supportive learning environment for all students. This research adds valuable 

insights to the growing body of work on UDL, particularly by highlighting the 

interplay between technology, teaching, and learning outcomes. 

CONCLUSIONS 

In conclusion, this research has brought forth significant insights regarding 

the role of Universal Design for Learning (UDL) in enhancing the overall quality 

of inclusive education. Our findings demonstrate that applying UDL principles—

particularly the integration of emerging technologies and improving teaching 

quality—can substantially improve the learning experience by addressing the 
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diverse needs of all students. This study is particularly innovative in its 

examination of the reciprocal effects between teaching dimensions and 

students' interaction with technology, which showed a clear interdependence 

that fosters a more inclusive and effective educational environment. 

One of the most prominent findings was the strong relationship between 

the dimensions of teaching quality (r = 0.564). This suggests that improving one 

aspect of teaching, such as teacher-student interaction or feedback, can 

positively influence other areas, such as clarity of instruction and student 

engagement. This unexpected result aligns with recent studies by Almufarreh et 

al. (2023) [40] , which confirm the interconnected nature of teaching quality 

factors. These studies assert that teachers who excel in feedback and 

interaction can significantly boost students' academic performance by making 

learning more comprehensive and accessible. 

Another key finding is the negative relationship between technical barriers 

and students' perceptions (r = -0.447). This strong negative correlation 

highlights how frequent technical obstacles, such as device malfunctions or 

connectivity issues, can detract from students’ overall learning experience. 

Studies such as Gamage et al. (2022) [38] and Cranfield et al. (2021[41] have 

similarly shown that technical issues reduce student motivation and 

participation, particularly in virtual learning environments. Although some 

research, like that by Brown and Evans (2022), suggests that students can adapt 

to technical barriers over time, our study supports the broader consensus that 

technical difficulties hinder learning, especially when institutional support is 

lacking. 

Furthermore, the strong correlation between different types of technical 

barriers (r = 0.618) underscores the cumulative nature of these obstacles. A 

single technical issue, such as poor internet connectivity, can cascade into 

other problems, leading to a broader disruption of the learning process. This 

result aligns with Henderson and Reeves (2021), who found that technical 

barriers often reinforce each other, creating a compounded negative effect on 

the learning environment. However, other studies like Cranfield et al. (2021) 

[41] similarly  suggest that with adequate technological support, these issues 

can be mitigated. Nevertheless, our research underscores the necessity of 

addressing technical barriers comprehensively to ensure an equitable 

educational experience. 

The negative correlation between technical barriers and teaching quality (r 

= -0.137) further demonstrates how technical challenges undermine the 

effectiveness of instruction. This is particularly true in technology-reliant 

educational settings, where persistent technical problems prevent educators 

from delivering high-quality instruction. Cranfield et al. (2021) [41] confirm 

that technical issues directly impede teachers' ability to engage students and 

deliver material effectively. Although some educators may adopt alternative 

strategies, such as pre-distributing learning materials to counteract technical 

difficulties [40], our findings suggest that without sufficient technological 

support, teaching quality inevitably suffers. 
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Ultimately, this research provides both theoretical and practical 

contributions to the field of inclusive education using UDL. It not only 

reinforces existing theories about the relationships between technology, 

teaching quality, and technical barriers but also suggests actionable strategies 

for improving the quality of digital education. We hope these findings will 

inspire further research and practical applications aimed at creating more 

inclusive and effective educational environments. 
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