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Abstract 

This study investigates the extent to which universal design for learning (UDL) principles have been used in online 
courses according to the opinions of professors and students at Prince Sattam bin Abdulaziz University. Using a 
descriptive approach, the researchers created two questionnaires, one for faculty members and one for students. Each 
questionnaire contained 36 items on the main principles of UDL: multiple means of representation, multiple means 
of performance and expression, and multiple means of motivation and participation. The sample consisted of 75 male 
and femal faculty members and 112 students, who were selected randomly. The results suggested that online courses 
helped faculty achieve some UDL principles and raise awareness about those principles. There was also high 
agreement between faculty and students about the positive impact of distance learning, which reportedly increased 
students’ exposure to many UDL elements, such as offering more means of communication and interaction. In 
addition, students reported high levels of participation in classes implementing UDL principles. 
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1. Introduction 

Education is witnessing a shift toward practices derived from scientific research for curriculum and instructional 
design (Al-Salem, 2016, p. 114). In this context, growing diversity in students’ personal, cognitive, linguistic, and 
cultural backgrounds and motives poses a major challenge for university instructors. To ensure all students have 
opportunities to learn in a high-quality environment, this study asserts that educators need to develop an 
understanding of individual differences among students—including their strengths and weaknesses as well as those 
of the curriculum itself—taking into account learner-curriculum interaction. Therefore, educators should seek 
flexibility from the beginning of curriculum design to avoid barriers and find solutions that meet the diverse 
educational needs of learners. A potential solution is employing online learning and universal design for learning 
(UDL) principles. 

UDL is a proactive, evidence-based paradigm for designing learning environments that embrace learner diversity 
(Meyer et al., 2014). It is founded on the notion that student variability is predictable and that systematic curricular 
modifications should be based on that predictability (Lohmann et al., 2018). The goal of UDL is to enable flexibility 
in curriculum and teaching techniques across media, providing equal opportunities for learners and removing 
obstacles. 

The UDL curriculum is characterized by providing multiple concepts for what students learn, tools for expression 
and performing how they learn, and ways to engage learners in “why” they learn. UDL is also based on the premise 
that education can be accessible to a wide range of learners when lessons are intentionally designed to include 
multiple means of accessing and absorbing information, thus facilitating information processing and storage. 

The COVID-19 pandemic led to replacing in-person education with online learning. The flexibility offered by online 
learning has increased educational access and supported a variety of student needs (Dickinson & Gronseth, 2020). 
This flexibility in time, pace, and location aligns with the UDL approach by providing different ways to present 
content, engage students, and express learning (Meyer et al., 2014).  
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Numerous studies have reported a significant improvement in the smoothness of the education process and teacher 
performance(e.g., Al-Salem, 2016; Craig et al., 2019; Katz, 2015; Lohmann et al., 2018; Meyer et al., 2014; Owiny 
et al., 2019; Scott et al., 2019; Trust & Pektas, 2018), and help students feeling more in control of their own learning 
process and to make personal choices to support their own learning after implementing UDL (Kumar & Wideman, 
2014). The pandemic has thus shown the importance of exploring the extent to which UDL principles are applied in 
online courses based on faculty and student perspectives. 

1.1 Problem Statement 

The Saudi national reform project Vision 2030 seeks to build an education system that helps students meet the needs 
of the labor market (Vision 2030, 2016). The rapid changes brought on by these reforms combined with the 
pandemic have put a strain on the Saudi education system, calling for more creative ways of dealing with crises. 

According to Jiménez et al. (2007), UDL can make curriculum more accessible regardless of ability, learning 
preferences, language, or culture. Al-Azawei et al. (2017) recommended institutions blend learning theories, 
especially UDL principles, with e-learning design to respond to learner needs and preferences. Lohmann et al. (2018) 
examined the effect of such a design on student participation in online special education teacher-preparation courses. 
Participatory strategies in UDL helped students improve their connections with teachers, colleagues, and courses. 

Previous studies have indicated that properly applying UDL in all aspects of learning may benefit a wide range of 
learners, including those with special needs (Meyer et al., 2014) or from diverse cultural backgrounds (Firchow, 
2016). UDL also provides educators with easy-to-use principles to rethink how to engage with a diverse group of 
learners (Fovet, 2021). In one study, for instance, students showed improved engagement during a semester, 
independent of UDL training (Davies et al., 2013). Thus, the relationships between teachers and students that 
develop during a semester are important for increasing learner participation. In another study, students with and 
without a disability perceived a positive impact on their learning when teachers followed UDL principles in the 
classroom (Black et al., 2015). 

UDL has gained momentum from research supporting its principles in the classroom, but largely in general education 
(Chambers & Coffey, 2019; Coyne et al., 2017; Gronseth & Hutchins, 2020; Marino et al., 2014), with research more 
limited in higher education (Fornauf & Erickson, 2020), despite previous studies (e.g., Schelly et al., 2011) 
recommending more research on its benefits in after graduate education. Mayer et al. (2014) emphasized the need for 
further studies on UDL and a strong research base to ensure its continued spread. Kennette and Wilson (2019a) 
likewise pointed out the lack of studies on student opinions about UDL and their awareness of it in online courses. In 
response, the current study has sought to identify the extent to which faculty and students apply these principles in 
their distance learning at a major university in Saudi Arabia. 

1.2 Research Questions 

The study had one main research question: To what extent are UDL principles applied in online courses according to 
faculty members and students at Prince Sattam bin Abdulaziz University? The following sub-questions emerged from 
this question: 

1) According to faculty members, to what extent do they apply UDL principles in online courses? 

2) According to students, to what extent do faculty apply UDL principles in online courses? 

3) Are there significant differences between student and faculty perceptions of the application of UDL principles? 

4) Are there significant differences in faculty members’ perceived application of UDL principles based on their 
gender, experience, educational level, or number of training courses? 

1.3 Objectives 

To answer the research questions, this study had the following objectives: 

1) To explore the extent to which faculty members feel they apply UDL principles in online courses at Prince 
Sattam bin Abdulaziz University. 

2) To explore the extent to which students feel that faculty members apply UDL principles. 

3) To reveal any significant differences between student and faculty views of the application of UDL principles. 

4) To reveal any significant differences in faculty members’ perceived application of UDL principles due to faculty 
demographic variables. 
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1.4 Significance of the Study 

This study is significant in the following ways: 

1) Keeping pace with modern educational trends that call for UDL. 

2) Responding to educators’ calls to keep pace with modern technology. 

3) Directing the attention of faculty to UDL in teaching. 

4) Providing a scale to assess student and faculty knowledge of UDL. 

5) Opening the way for more researchers to conduct UDL studies in different educational stages. 

6) Addressing the lack of research surveying students’ opinions about the extent to which UDL principles are 
applied in online courses, their awareness of those principles in their courses (Kennette & Wilson, 2019a), or the 
perceptions of faculty. 

1.5 Limitations 

Objective limits: The study was limited to evaluating the perceived level of faculty members’ application of UDL 
principles in online courses at Prince Sattam bin Abdulaziz University. 

Spatial limits: The study was limited to the College of Education at Prince Sattam bin Abdulaziz University. 

Human borders: Participants were limited to Prince Sattam bin Abdulaziz University students and faculty members. 

Time limits: The study was implemented during the second semester of the 2020-2021 (1442 AH) academic year. 

 
2. Theoretical Background 

2.1 Principles of UDL 

Learners differ in their abilities, aptitudes, and tendencies, and education should take into account these differences. 
UDL has its roots in architecture, as architects use similar principles to design new buildings and spaces in a way that 
allows people of all abilities to move easily (Dinmore, 2014). Education adopted this concept to emphasize the need 
to use multimedia to make the components of the curriculum free of barriers to teaching or learning. UDL accounts 
for differing needs and thereby offers better support (Meyer et al., 2014). This improves learning outcomes for all 
students by ensuring access to meaningful approaches and an accurate assessment of skills and knowledge. 

Previous studies have found that when UDL is properly applied to all aspects of learning, it can benefit all learners, 
not just those with special needs (e.g., CAST, 2011; Courey et al., 2013; Meyer et al., 2014). Another reason to 
reduce obstacles for students is because students might not ask for help when they need it to avoid feeling 
embarrassed in front of their colleagues and teachers (Kennette & Wilson, 2019b). 

UDL considers the needs of diverse individuals from the outset of curriculum design. CAST (2011), an educational 
research and development organization in the U.S., stated that these principles contrast with traditional approaches 
that give the learner fewer opportunities to present themselves, participate, or express themselves in different ways. 
The principles of UDL are summarized below. 

The first principle is providing multiple means of representation, which means giving teachers different ways to 
present content (Meyer et al., 2014). Different students might prefer receiving information from writing, audio 
recordings, visual material, or by working through a problem. This principle is related to the cognitive networks of 
the brain that collect information (i.e., how people learn). 

The second principle is providing multiple means of expression, allowing students to express what they have learned 
in different ways (Meyer et al., 2014). Students differ in how they demonstrate mastery of course content; some 
might prefer writing an essay, answering multiple-choice questions, or applying their knowledge in a concrete 
problem. This principle is related to the strategies people use to express what they learn. 

The third principle is providing multiple means of motivation and engagement, aiming to encourage students to learn 
by sensing their diverse interests and needs (Meyer et al., 2014). For example, providing students with meaningful 
instruction and assessment helps engage them in a task because its importance is clearly linked to their goals. 
Students become more engaged when they feel more secure in the learning space, with reduced distractions leading 
to sharper focus. This principle is related to the interests and priorities that affect how learners engage in the 
educational process and the methods that motivate them to learn (i.e., why they learn). 

UDL curricula do not focus solely on the learner’s mastery of knowledge and skills but also aim for a mastery of 
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learning itself (Dinmore, 2014). To that end, this framework presents a set of guiding principles for integrating 
flexible options in curricula and pedagogy under three presentation areas: representation, expression, and 
participation. It also includes nine principles to guide 31 points of articulation, which detail how the teacher builds 
flexible pathways in the lesson (Hall et al., 2012). 

This study adopted the following definition of UDL: 

a scientifically valid framework for guiding educational practice that provides flexibility in the ways 
information is presented, in ways students respond or demonstrate knowledge and skills, and in the ways 
students are engaged. It also reduces barriers in instruction, provides appropriate accommodations, and 
supports, challenges, and maintains high achievement expectations for all students. (National Center for 
UDL, 2013)  

Online courses are courses offered entirely through the Internet, in this case, via the Blackboard learning platform, 
where students can access content and activities synchronously or asynchronously anytime and anywhere. 

2.2 UDL in Online Courses 

UDL focuses on using digital technology and the Internet in the curriculum because of their flexibility. Eftring et al. 
(2021) studied the benefits and challenges of applying this approach to online learning. An important advantage was 
that all digital materials could be presented and made accessible to everyone, while a key challenge was the difficulty 
of involving all learners in online activities and discussions. 

Adopting UDL principles in online course design helps clearly represent information, allows students to demonstrate 
their learning in multiple ways, and increases participation (Davis & Hynes, 2017). Therefore, such considerations 
should be at the forefront when universities design their online programs, beyond their commitment to accessibility 
for all learners (Betts et al., 2013). To this end, adopting UDL as part of an institution’s culture of support services, 
course design, and teaching practices allows all learners to benefit, regardless of their abilities (Tobin, 2021). 
Through online learning, material can be converted into formats that best match individual needs. For example, 
learners with a hearing impairment can have subtitled videos, while those with a visual impairment can benefit from 
larger text, text in Braille, and text-to-speech software. In addition, students with poor comprehension can have 
reinforcement and prompts embedded in the text. 

2.3 Previous Studies 

Kennette and Wilson (2019a) surveyed how Canadian College of Ontario faculty and students perceived UDL in 
e-classrooms. The sample consisted of 11 faculty members in general arts and sciences and 17 students majoring in 
inclusive design for learning. Most elements were found to be beneficial to individual learning, and students 
considered communication with faculty in and outside the classroom essential to their success. Despite the 
importance of field trips and participation in selecting course content, these elements have not been implemented in 
most courses in the Canadian College of Ontario. The current study sought to build on these findings by using a 
larger sample. 

Westine et al. (2019) identified how familiar 150 University of North Carolina faculty were with the principles of 
UDL, the extent to which the principles were used, and faculty interest in learning more about them. The sample had 
taught at least one course online; 71.7% were familiar with at least one guiding UDL principle, and 28% were not 
aware of any. The most common aspects were understanding, expression, and communication, while the least 
common were effort, perseverance, language, and support. The current study differed from this study by focusing on 
the extent to which UDL principles were practiced in online learning according to faculty as well as students. 

Alquraini and Rao (2018) measured how well special education teachers in Saudi schools understood UDL and their 
willingness to use it in the classroom. They also identified teachers’ perceived need for UDL. A sample of 131 
teachers showed a need for professional development, technology and other materials, and additional planning time. 
The most prominent challenges were the large number of students per class and the lack of clear but flexible policies 
appropriate to UDL. 

Similarly, An-Nasban (2018) measured how much education teachers in primary schools in Riyadh, Saudi Arabia, 
understood UDL and its perceived importance in teaching social skills. The sample of 140 male and female teachers 
had some familiarity with UDL principles and largely agreed on its importance. However, women and participants 
who received training were significantly more likely to consider UDL important. 

Al-Salem (2016) sought to use UDL to increase the effectiveness of teachers who had students with hearing 
impairment in Riyadh. The sample contained 269 male and female teachers. Participants had sufficient familiarity 
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with UDL, and their interest in it increased after training. 

Previous studies have examined the extent to which participants knew about UDL, how much they were interested in 
knowing more about it, and their willingness to use it. Researchers have also designed training courses based on the 
needs of the sample. The current study differed from others in this regard by looking at the impact of demographic 
variables on the perceived application of UDL principles. 

 
3. Methodology 

This descriptive study employed questionnaires to collect feedback from participants on how well UDL concepts 
were used in their online courses. 

3.1 Population and Sample 

The population consisted of all male and female faculty members and female students at Prince Sattam bin Abdulaziz 
University in Al-Kharj city, Saudi Arabia. A random sample of each of these groups was drawn from the College of 
Education. The sample only included women because educational institutions are segregated by gender in Saudi 
Arabia, making it harder to test both genders. 
3.2 Instrument 

The first questionnaire determined the extent to which faculty at Prince Sattam University applied UDL principles. It 
was designed after reviewing previous studies (e.g., Kennette & Wilson, 2019a). The second questionnaire 
determined the extent to which students thought that faculty applied UDL principles. The first section of each 
questionnaire solicited demographic information (gender, experience, educational level, and number of training 
courses), and the second examined the three main aspects of the UDL: 

1) Providing multiple means of representation (11 items). 

2) Providing multiple means of connection (17 items). 

3) Providing multiple means of expression (seven items). 

Items were rated on a 5-point Likert scale: 5 = “always” (100%), 4 = “often” (75%), 3 = “sometimes” (50%), 2 = 
“rarely” (25%), and 1 = “never” (0%). The length of the Likert-scale categories was calculated by subtracting the 
upper from the lower bound (5 – 1 = 4). The result was divided by the largest value in the scale (4 ÷ 5 = 0.80), and 
this value was added to the lowest value in the scale (i.e., 1). This process is illustrated in Table 1. 

 
Table 1. Classification of the Likert Scale (limits of average responses). 

N Category Category limits 

From To 

1 Always 4.21 5.00 

2 Often 3.41 4.20 

3 Sometimes 2.61 3.40 

4 Rarely 1.81 3.60 

5 Never 1.00 1.80 

 
3.3 Instrument Validity 

The validity of the scale was verified by submitting the questionnaires to a group of arbitrators with expertise in 
curriculum, teaching methods, measurement, and evaluation. They assessed the clarity, consistency, and formulation 
of the items and their suitability to measure what they were intended to measure. Necessary changes were made 
based on their observations, resulting in two 35-item questionnaires. 

3.4 Internal Consistency 

To verify the internal consistency of the questionnaires, Pearson’s correlation coefficient showed the degree of 
correlation of each item with the total score of the axis. Tables 2–4 show that each item had a significant positive 
correlation to its axis, indicating internal consistency and suitability. 
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Table 2. Correlation of the First-Aspect Items with the Total Score of the UDL Prinsiples 

Item  Correlation coefficient Item Correlation coefficient 

1 **0.827  6 **0.781  

2 **0.882  7 **0.758  

3 **0.608  8 **0.872  

4 **0.796  9 **0.877  

5 **0.808  10 **0.876  

6 **0.781  11 **0.735  

 
Table 3. Correlation of the Second-Aspect Items with the Total Score of the UDL Prinsiples 

Item Correlation coefficient Item Correlation coefficient 

1 **0.821  10 **0.909  

2 **0.841  11 **0.659  

3 **0.825  12 **0.755  

4 **0.759  13 **0.886  

5 **0.922  14 **0.747  

6 **0.863  15 **0.646  

7 **0.766  16 **0.867  

8 **0.749  17 **0.563  

9 **0.651    

 
Table 4. Correlation of the Third-Aspect Items with the Total Score of the UDL Prinsiples 

Item Correlation coefficient 

1 **0.605  

2 **0.843  

3 **0.735  

4 **0.812  

5 **0.749  

6 **0.732  

 
3.5 Instrument Stability 

Instrument stability was confirmed using Cronbach’s alpha (see Table 5). 

 
Table 5. Cronbach’s Alpha for Instrument Stability 

Axis Number of items Axis stability 

Multiple means of representation 11 0.941 

Multiple means of connection 17 0.957 

Multiple means of expression 7 0.873 

General stability 35 0.974 

 
A high general stability coefficient (0.974) indicated the instrument had a high degree of stability and could be relied 
on in the field application of the study. 

3.6 Statistical Processing 

Statistics included frequency, percentage, mean, weighted mean, standard deviation, independent-samples t-test, and 
one-way analysis of variance (ANOVA). 
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4. Results 

4.1 Sub-Question 1 

Sub-Question 1 asked, “According to faculty members, to what extent do they apply UDL principles in online 
courses?” To answer this question, the means of the axes were calculated, as shown in Table 6. 

 
Table 6. Responses on How Much Faculty Applied UDL Principles. 

N Axis SMA SD Rank

1 Multiple means of representation 3.47 0.807 3 

2 Multiple means of connection 4.14 0.478 1 

3 Multiple means of expression 3.90 0.702 2 

Axes as a whole 3.88 0.568  

 
Participants agreed to a moderate degree that faculty applied UDL (M = 3.88 out of 5), and providing multiple means 
of connection (M = 4.14) ranked first, followed by multiple means of expression (M = 3.90) and representation (M = 
3.47). 

Table 7 shows how much faculty reportedly provided multiple means of representation. 

 
Table 7. Responses on How Much Faculty Provided Multiple Means of Representation 

N Item  Degree of approval SMA SD Rank

 Always 
(100%)

Often 
(75%)

Sometimes 
(50%) 

Rarely 
(25%)

Never 
(0%) 

6 I provide clear guidelines for the main 
tasks in my e-courses 

N 52 13 6 4 - 4.51 0.860 1 

% 69.4 17.3 8.0 5.3 - 

3 I publish worksheets to students via the 
Blackboard system (available digitally) 

N 41 16 14 3 1 4.24 0.984 2 

% 54.7 21.3 18.7 4.0 1.3 

2 I present in the course a number of 
electronic references (e.g., articles, 
books) 

N 34 24 8 7 2 4.08 1.088 3 

% 45.3 32.0 10.7 9.3 2.7 

1 I present the content of my e-courses in 
a variety of ways (e.g., graphics, video, 
e-text, infographics, concept maps) 

N 28 28 14 4 1 4.04 0.951 4 

% 37.3 37.3 18.8 5.3 1.3 

8 I record live lectures and make them 
available for broadcast after the lecture 
in the form of a podcast or video 

N 36 12 11 7 9 3.79 1.436 5 

% 48.0 16.0 14.7 9.3 12.0 

10 I offer alternatives to audio information, 
such as video clips, or visual 
information, such as describing pictures 

N 24 15 19 12 5 3.55 1.277 6 

% 32.0 20.0 25.3 16.0 6.7 

11 I recognize patterns and relationships in 
the content of my electronic courses 
(e.g., using an electronic concept map) 

N 19 17 22 12 5 3.44 1.222 7 

% 25.3 22.7 29.3 16.0 6.7 

9 I provide a glossary of terms in my 
e-courses 

N 21 16 12 11 15 3.23 1.503 8 

% 28.0 21.3 16.0 14.7 20.0 

7 Real or virtual field trips are included in 
the courses 

N 9 11 23 11 21 2.68 1.347 9 

% 12.0 14.7 30.6 14.7 28.0 

4 I embed subtitles in videos N 11 11 14 17 22 2.63 1.422 10 

% 14.7 14.7 18.7 22.7 29.2 

5 I use a TTS program to convert written 
text into audible words 

N 5 8 9 12 41 1.99 1.310 11 

% 6.7 10.7 12.0 16.0 54.6 

Overall average 3.47 0.807  
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Participants mostly agreed that faculty provided multiple means of representation (M = 3.47). The averages for the 
items in this axis ranged from 4.51 to 1.99. The highest was “I provide clear instructions for the main tasks in my 
e-courses” (M = 4.51), followed by “I publish worksheets to students via the Blackboard system (available digitally)” 
(M = 4.24), while “I use a TTS program to convert written text into audible words” got the lowest average (M = 
1.99). 

Table 8 shows how much faculty reportedly provided multiple means of connection. 

 
Table 8. Responses on How Much Faculty Provided Multiple Means of Connection 

N Item  Degree of approval SMA SD Rank

 Always 
(100%)

Often 
(75%)

Sometimes 
(50%) 

Rarely 
(25%)

Never 
(0%) 

26 I use neutral language and 
comprehensive examples without 
prejudice (e.g., race, gender, culture) 

N 69 3 3 - - 4.88 0.434 1 

% 92.0 4.0 4.0 - - 

28 I motivate students to give their best 
when doing work related to the 
course 

N 64 8 3 - - 4.81 0.485 2 

% 85.3 10.7 4.0 - - 

27 I keep the educational environment 
free of threats and distractions 

N 62 11 2 - - 4.80 0.465 3 

% 82.6 14.7 2.7 - - 
17 I communicate with students inside 

or outside the classroom via bulletin 
board, email, or social media 

N 62 10 3 - - 4.79 0.501 4 

% 82.7 13.3 4.0 - - 

16 I connect course content to the real 
world 

N 54 16 5 - - 4.65 0.604 ٥ 

% 72.0 21.3 6.7 - - 
25 I answer students’ questions in 

different ways (e.g., discussion 
board, email, or other means) 

N 55 15 4 1 - 4.65 0.647 ٦ 

% 73.4 20.0 5.3 1.3 - 

18 I provide clear, specific feedback on 
the tasks required in the e-course 

N 54 9 11 1 - 4.55 0.793 7 

% 72.0 12.0 14.7 1.3 - 
19 I provide feedback to students on oral 

or written tasks according to the 
student’s learning style (e.g., audio, 
visual) 

N 47 18 7 - 3 4.41 0.960 8 

% 62.7 24.0 9.3 - 4.0 

23 The course included activities for 
group and cooperative work among 
students (e.g., discussions, projects) 

N 40 24 7 4 - 4.33 0.859 9 

% 53.4 32.0 9.3 5.3 - 

22 I make student presentations 
available online 

N 41 14 14 4 2 4.17 1.083 10

% 54.6 18.7 18.7 5.3 2.7 
12 I put interesting assignments in the 

course 
N 41 14 14 4 2 4.17 1.083 11 

% 54.6 18.7 18.7 5.3 2.7 
15 I use hands-on activities in the 

classroom 
N 30 4 18 3 - 4.08 0.897 12
% 40.0 32.0 24.0 4.0 - 

20 I allow students to resubmit 
assignments after marking them 

N 26 23 19 6 1 3.89 1.021 13

% 34.7 30.7 25.3 8.0 1.3 
24 I provide the learner with 

opportunities for self-assessment 
N 34 11 18 7 5 3.83 1.288 14

% 45.3 14.7 24.0 9.3 6.7 
13 I allow some autonomy and control 

over student learning (e.g., having 
options for assignments or tests) 

N 17 30 18 8 2 3.69 1.026 15

% 22.6 40.0 24.0 10.7 2.7 

21 I ensure that students evaluate each 
other as part of the course assessment 

N 16 18 30 5 6 3.44 1.142 16
% 21.3 24.0 40.0 6.7 8.0 

14 I allow students to decide on some 
topics for the e-course 

N 13 11 18 14 19 2.80 1.424 17

% 17.3 14.7 24.0 18.7 25.3 
Overall average 4.14 0.702  
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Participants mostly agreed that faculty provided multiple means of connection (M = 4.14). The averages for these 
items ranged from 4.88 to 2.52. The highest mean was for “I use neutral language and comprehensive examples 
without prejudice (e.g., race, gender, culture)” (M = 4.88 out of 5), followed by “I motivate students to give their best 
when doing work related to the course” (M =4.81). The lowest was “I allow students to decide on some topics for the 
e-course” (M = 2.52). 

Table 9 shows how much faculty reportedly provided multiple means of expression. 

 
Table 9. Responses on How Much Faculty Provided Multiple Means of Expression 

N Item Degree of approval SMA SD Rank

Always 
(100%)

Often 
(75%)

Sometimes 
(50%) 

Rarely 
(25%)

Never 
(0%) 

35 I provide opportunities for students to 
monitor their learning progress (e.g., 
posting their grades on Blackboard) 

N 52 19 3 1 - 4.63 0.632 1 

% 69.4 25.3 4.0 1.3 - 

34 I guide students to set goals and develop 
their learning strategies 

N 37 26 9 2 1 4.28 0.879 2 

% 49.3 34.7 12.0 2.7 1.3 

29 I provide flexibility with due dates for key 
assignments (e.g., I allow assignments to be 
submitted later than the scheduled date with 
a grade deduction) 

N 38 19 11 5 2 4.15 1.074 3 

% 50.6 25.3 14.7 6.7 2.7 

32 I provide samples of the tasks required in 
my e-courses 

N 31 26 12 6 - 4.09 0.947 4 

% 41.3 34.7 16.0 8.0 - 

30 I offer optional assignments and exercises 
to practice applying the course content 

N 26 23 14 8 4 3.79 1.189 5 

% 34.6 30.7 18.7 10.7 5.3 

33 I instruct students to do more challenging 
activities than the previous one 

N 21 21 23 9 1 3.69 1.052 6 

% 28.0 28.0 30.7 12.0 1.3 

 I provide sufficient time for online tests 
(e.g., the test can be taken at any time on 
Wednesday, bearing in mind that the test 
period is 45 minutes) 

N 14 7 19 13 22 2.71 1.459 7 

% 18.7 9.3 25.3 17.3 29.4 

Overall average 3.90 0.702  

 
Participants mostly agreed faculty provided multiple means of expression (M = 3.90). Averages for the items ranged 
from 4.63 to 2.71. The highest was for “I provide opportunities for students to monitor their learning progress (e.g., 
posting their grades on Blackboard)” (M = 4.63), followed by “I guide students to set goals and develop their 
learning strategies” (M = 4.28). The lowest was “I provide sufficient time for online tests (e.g., the test can be taken 
at any time on Wednesday, bearing in mind that the test period is 45 minutes)” (M = 2.71). 
4.2 Sub-Question 2 

Sub-Question 2 asked, “According to students, to what extent do faculty apply UDL principles in online courses?” 
To answer this question, the means of the axes were calculated, as shown in Table 10. 

 
Table 10. Results for How Much Faculty Applied UDL 

N Axis SMA SD Rank 

1 Providing multiple means of representation 3.55 0.809 2 

2 Providing multiple means of connection 3.69 0.687 1 

3 Providing multiple means of expression 3.52 0.812 3 

The axes as a whole 3.61 0.694  
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Participants agreed to a moderate degree that faculty applied UDL principles (M = 3.61). Means of connection had 
the highest mean, followed by means of representation (M = 3.55) and expression (M = 3.52). 

Table 11 shows how much faculty reportedly provided multiple means of representation. 

 
Table 11. Results on How Much Faculty Provided Multiple Means of Representation 

N Item Degree of approval SMA SD Rank

Always 
(100%)

Often 
(75%)

Sometimes 
(50%) 

Rarely 
(25%)

Never 
(0%) 

   

6 Clear instructions are given for the main 
tasks of the e-course 

N 63 58 33 10 1 4.04 0.939 1 

% 38.1 35.1 20.0 6.1 0.6 

1 E-course content is presented in a variety of 
ways (e.g., graphics, video, e-text, 
infographics, concept maps) 

N 45 65 44 11 - 3.87 0.891 2 

% 27.3 39.3 26.7 6.7 - 

2 A number of electronic references are 
presented in the course (e.g., articles, 
books) 

N 47 54 47 14 3 3.78 1.014 3 

% 28.5 32.7 28.5 8.5 1.8 

3 Worksheets are posted for students on 
Blackboard (available digitally) 

N 57 49 32 20 7 3.78 1.169 4 

% 34.6 29.7 19.4 12.1 4.2 

11 I recognize patterns and relationships in 
course content (e.g., using electronic 
concept maps) 

N 42 57 49 13 4 3.73 1.008 5 

% 25.5 34.5 29.7 7.9 2.4 

8 Live lectures are recorded and available for 
viewing after the lecture in the form of a 
podcast or video 

N 42 41 45 26 11 3.47 1.217 6 

% 25.5 24.7 27.3 15.8 6.7 

10 The instructor provides alternatives to 
audio information, such as video clips, or 
visual information, such as describing 
images 

N 36 44 49 24 12 3.41 1.189 7 

% 21.8 26.7 29.7 14.5 7.3 

4 Subtitles are included in videos N 32 48 39 39 7 3.36 1.163 8 

% 19.4 29.2 23.6 23.6 4.2 

9 The instructor provides a glossary of terms 
in the e-course 

N 40 38 38 30 19 3.30 1.327 9 

% 24.3 23.0 23.0 18.2 11.5 

7 Real or virtual field trips are included in the 
courses 

N 38 39 36 28 24 3.24 1.365 10 

% 23.0 23.7 21.8 17.0 14.5 

5 Course files can be read using a TTS 
program that converts written text into 
audible words 

N 21 49 44 26 25 3.09 1.253 11 

% 12.7 29.6 26.7 15.8 15.2 

Overall average 3.55 0.809  

 

Participants mostly agreed that faculty provided multiple means of representation (M = 3.55). The averages for the 
items on this axis ranged from 4.04 to 3.09. The item with the highest mean was “Clear instructions are given for the 
main tasks of the e-course” (M = 4.04), followed by “E-course content is presented in multiple ways (e.g., graphics, 
video, e-text, infographics, concept maps)” (M = 3.87), while the lowest were “Course files can be read using a TTS 
program that converts written text into audible words” (M = 3.09) and “Real or virtual field trips are included in the 
courses” (M = 3.24). 

Table 12 shows how much faculty reportedly provided multiple means of connection. 
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Table 12. Results for How Much Faculty Provided Multiple Means of Connection 

N Item Degree of approval SMA SD Rank 

Always 
(100%)

Often 
(75%)

Sometimes 
(50%) 

Rarely 
(25%)

Never 
(0%)

   

17 The instructor communicates with 
students inside or outside the classroom 
via bulletin board, email, or social 
media 

N 80 54 28 3 - 4.28 0.808 1 

% 48.5 32.7 17.0 1.8 - 

23 The course includes activities for group 
and cooperative work among students 
(e.g., discussions, projects) 

N 72 59 29 5 - 4.20 0.835 2 

% 43.6 35.8 17.6 3.0 - 

27 The instructor keeps the educational 
environment free of threats and 
distractions 

N 62 65 32 6 - 4.11 0.841 3 

% 37.6 39.4 19.4 3.6 - 

28 Students are motivated to give their best 
when doing work related to the course 

N 55 64 36 9 1 3.99 0.911 4 

% 33.3 38.8 21.8 5.5 0.6 

25 Students’ questions are answered in 
different ways (e.g., discussion board, 
email, or other means) 

N 59 60 32 11 3 3.98 0.994 ٥ 

% 35.7 36.4 19.4 6.7 1.8 

22 Presentations are available to students N 53 58 48 6 - 3.96 0.872 ٦ 

% 32.1 35.2 29.1 3.6 - 

26 The instructor uses neutral language and 
comprehensive examples without 
prejudice (e.g., race, gender, culture) 

N 67 49 29 14 6 3.95 1.120 7 

% 40.6 29.7 17.6 8.5 3.6 

18 Clear and specific feedback on the tasks 
required in the e-course is provided 

N 53 57 45 10 - 3.93 0.914 8 

% 32.1 34.5 27.3 6.1 - 

19 Feedback is provided to students on oral 
or written tasks according to the 
student’s learning style (e.g., audio, 
visual) 

N 47 55 43 19 1 3.78 1.008 9 

% 28.5 33.3 26.1 11.5 0.6 

16 The instructor connects course content 
to the real world 

N 45 55 49 14 2 3.77 0.985 10 

% 27.3 33.3 29.7 8.5 1.2 

12 Interesting tasks are offered in the 
course 

N 42 53 50 15 5 3.68 1.048 11 

% 25.5 32.1 30.3 9.1 3.0 

24 The course provides the learner with 
opportunities for self-assessment 

N 35 43 51 23 13 3.39 1.192 12 

% 21.2 26.1 30.9 13.9 7.9 

15 Practical activities are used in the 
virtual classroom 

N 39 34 51 30 11 3.36 1.215 13 

% 23.6 20.6 30.9 18.2 6.7 

20 Students are allowed to resubmit 
assignments after they have been graded 

N 29 45 44 37 10 3.28 1.172 14 

% 17.6 27.3 26.7 22.3 6.1 

13 Some autonomy and control over 
student learning is allowed (e.g., having 
options for assignments or tests) 

N 29 46 42 31 17 3.24 1.239 15 

% 17.6 27.8 25.5 18.8 10.3

21 Students are required to evaluate each 
other as part of the course assessment 

N 31 22 54 34 24 3.01 1.297 16 

% 18.8 13.3 32.8 20.6 14.5

14 Students are allowed to decide on some 
topics for the e-course 

N 22 33 43 35 32 2.87 1.309 17 

% 13.3 20.0 26.1 21.2 19.4

Overall average 3.69 0.687  
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Participants mostly agreed that faculty provided multiple means of connection (M = 3.69), with means ranging from 
4.28 to 2.87. The highest was for “The instructor communicates with students inside or outside the classroom via 
bulletin board, email, or social media” (M = 4.2 8), followed by “The course includes activities for group and 
cooperative work among students (e.g., discussions, projects)” (M = 4.20). The lowest were “Students are allowed to 
decide on some topics for the e-course” (M = 2.87) and “Students are required to evaluate each other as part of the 
course assessment” (M = 3.01). 

Table 13 shows how much faculty reportedly provided multiple means of expression. 

 
Table 13. Results for How Much Faculty Provided Multiple Means of Expression 

N Item Degree of approval SMA SD Rank

Always 
(100%)

Often 
(75%)

Sometimes 
(50%) 

Rarely 
(25%)

Never 
(0%) 

34 The instructor guides students to set goals and 
develop their learning strategies 

N 41 57 49 17 1 3.73 0.971 1 

% 24.8 34.6 29.7 10.3 0.6 

35 The instructor provides opportunities for 
students to monitor their learning progress 
(e.g., posting their grades on Blackboard) 

N 46 58 40 13 8 3.73 1.100 2 

% 27.9 35.2 24.2 7.9 4.8 

32 The instructor provides samples of the tasks 
and costs required in the e-course 

N 47 48 44 21 5 3.67 1.111 3 

% 28.5 29.1 26.7 12.7 3.0 

29 There is flexibility in the due dates of key 
assignments (e.g., later assignments are 
allowed with a grade deduction) 

N 41 50 45 15 14 3.54 1.202 4 

% 24.8 30.3 27.3 9.1 8.5 

33 The instructor instructs students to do more 
challenging activities than the previous one 

N 33 52 56 18 6 3.53 1.045 5 

% 20.0 31.6 33.9 10.9 3.6 

30 Optional assignments and exercises are 
offered to practice applying the course content

N 30 52 46 27 10 3.39 1.141 6 

% 18.1 31.5 27.9 16.4 6.1 

31 The instructor provides sufficient time for 
online tests (e.g., the test can be taken at any 
time on Wednesday, bearing in mind that the 
test period is 45 minutes) 

N 35 32 39 26 33 3.06 1.417 7 

% 21.2 19.4 23.6 15.8 20.0 

Overall average 3.52 0.812  

 
Participants mostly agreed that faculty provided multiple means of expression (M = 3.52), with means ranging from 
3.73 to 3.06. The item with the highest mean was “The instructor guides students to set goals and develop their 
learning strategies” (M = 3.73), followed by “The instructor provides opportunities for students to monitor their 
learning progress (e.g., posting their grades on Blackboard)” (M = 3.73). The lowest were “The instructor provides 
sufficient time for online tests (e.g., the test can be taken at any time on Wednesday, bearing in mind that the test 
period is 45 minutes)” (M = 3.06) and “Optional assignments and exercises are offered to practice applying the 
course content” (M = 3.39). 

4.3 Sub-Question 3 

Sub-Question 3 asked, “Are there significant differences between student and faculty perceptions of the application 
of UDL principles?” Independent-samples t-tests were run to look for significant differences between teacher and 
student responses (see Table 14). 

The results showed no significant differences between teachers and students’ attitudes about multiple means of 
representation. However, faculty were significantly more likely to agree (at 0.01 or less) that they provided multiple 
means of association and expression, as well as with the axes as a whole. 
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Table 14. T-test Results for Differences between Teachers and Students 

Axis Group N M SD t-value Indication Comment 

Multiple means of representation Teachers 75 3.47 0.807 0.732 - 0.465 Nonfunction

Students 165 3.55 0.809

Multiple means of connection Teachers 75 4.14 0.478 5.775 **0.000  Function 

Students 165 3.69 0.687

Multiple means of expression Teachers 75 3.90 0.702 3.518 **0.001  Function 

Students 165 3.52 0.812

Axes as a whole Teachers 75 3.88 0.568 3.130 **0.002  Function 

Students 165 3.61 0.694

** significant at 0.01 level or less. 

 
4.4 Sub-Question 4 

Sub-Question 4 asked, “Are there significant differences in faculty members’ perceived application of UDL 
principles based on gender, experience, educational level, or number of training courses?” 

4.4.1 Gender 

Independent-samples t-tests were run to identify significant differences between participating faculty members 
according to gender (see Table 15). 

 
Table 15. T-test Results for Differences between Participants According to Gender 

Axis Gender N M SD t-value Indication Comment 

Multiple means of representation Male 37 3.32 0.745 1.628 - 0.108 Nonfunctional

Female 38 3.62 0.847

Multiple means of connection Male 37 4.05 0.503 1.528 - 0.131 Nonfunctional

Female 38 4.22 0.444

Multiple means of expression Male 37 3.75 0.684 1.888 - 0.064 Nonfunctional

Female 38 4.05 0.695

Axes as a whole Male 37 3.76 0.554 1.823 - 0.072 Nonfunctional

Female 38 4.00 0.565
 
The results yielded no significant differences between male and female participants. 

4.4.2 Years of Experience 

A one-way ANOVA was employed to look for significant differences between participants according to years of 
experience (see Table 16). 

 
Table 16. ANOVA Results for Differences between Participants According to Years of Experience 

Axis Contrast source Sum of 
squares 

Degrees of 
freedom 

Mean 
squares 

F value Significance Comment 

Multiple means of 
representation 

Between groups 1.480 3 0.493 0.749 0.527 Nonfunctional
Within groups 46.752 71 0.658 
Total 48.232 74 - 

Multiple means of 
connection 

Between groups 0.066 3 0.022 0.093 0.964 Nonfunctional
Within groups 16.875 71 0.238 
Total 16.941 74 - 

Multiple means of 
expression 

Between groups 0.636 3 0.212 0.420 0.739 Nonfunctional
Within groups 35.827 71 0.505 
Total 36.463 74 - 

Axes as a whole Between groups 0.368 3 0.123 0.370 0.775 Nonfunctional

Within groups 23.546 71 0.332 

Total 23.913 74 - 
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The results showed no significant differences in participant attitudes according to years of experience. 

4.4.3 Educational Level 

The researchers used a one-way ANOVA to identify significant differences between participant responses according 
to educational level (see Table 17). 

 
Table 17. ANOVA Results for Differences between Participants According to Educational Level 

Axis Contrast source Sum of 
squares 

Degrees of 
freedom 

Mean 
squares

F value Significance Comment 

Multiple means of 
representation 

Between groups 1.277 2 0.638 0.979 0.381 Nonfunctional

Within groups 46.955 72 0.652 

Total 48.232 74 - 

Multiple means of 
connection 

Between groups 0.172 2 0.086 0.368 0.693 Nonfunctional

Within groups 16.769 72 0.233 

Total 16.941 74 - 

Multiple means of 
expression 

Between groups 0.062 2 0.031 0.061 0.941 Nonfunctional

Within groups 36.401 72 0.506 

Total 36.463 74 - 

Axes as a whole Between groups 0.317 2 0.158 0.484 0.619 Nonfunctional

Within groups 23.597 72 0.328 

Total 23.913 74 - 

 
The study found no significant differences between participant attitudes according to educational level. 

4.4.4 Number of Training Courses 

A one-way ANOVA was run to identify significant differences between participants according to the number of 
training courses they had taken (see Table 18). 

 
Table 18. ANOVA Results for Differences between Participants According to Number of Training Courses 

Axis Contrast source Sum of 
squares 

Degrees of 
freedom 

Mean 
squares

F value Significance Comment 

Multiple means of 
representation 

Between groups 2.735 3 0.912 1.423 0.243 Nonfunctional

Within groups 45.497 71 0.641 

Total 48.232 74 - 

Multiple means of 
connection 

Between groups 1.808 3 0.603 2.827 *0.045  Function 

Within groups 15.133 71 0.213 

Total 16.941 74 - 

Multiple means of 
expression 

Between groups 4.951 3 1.650 3.719 *0.015  Function 

Within groups 31.511 71 0.444 

Total 36.463 74 - 

Axes as a whole Between groups 2.439 3 0.813 2.688 0.053 Function 

Within groups 21.475 71 0.302 

Total 23.913 74 - 

*Function at 0.05 or less. 

 
The test showed no significant differences in participant attitudes about means of representation or axes as a whole 
according to number of training courses. However, there were significant differences regarding means of association 
and expression. 

A Scheffe test was run to determine the validity of the differences between categories for number of training courses 
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(see Table 19). 

 
Table 19. Scheffe Test Results to Verify Differences between Categories for Number of Training Courses 

Axis Training courses N SMA 1-5 6-10 11-15 16+ 

Multiple means 
of connection 

1-5 39 4.02 -   * 

6-10 23 4.25  -   

11-15 6 4.03   -  

16+ 7 4.50    - 

Multiple means 
of expression 

1-5 39 3.70 - **  * 

6-10 23 4.17  -   

11-15 6 3.69   -  

16+ 7 4.35    - 

**Function at 0.01 or less. *Function at 0.05 or less. 

 
Participants who had taken 6-10 training courses  were significantly more likely (at 0.01 or less) than those with 18 
cycles to agree they provided multiple means of expression. In addition, those with 16 or more cycles were 
significantly more likely than those with 1-5 to agree they provided multiple means of connection and expression. 

 
5. Discussion 

5.1 Main Question 

The main research question asked, “To what extent are UDL principles applied in online courses according to faculty 
members and students at Prince Sattam bin Abdulaziz University?” 

Faculty and students agreed on the extent to which faculty applied UDL principles in online courses, with a high 
approval rate of 75%. During the pandemic, students were exposed to many elements of UDL, and their responses 
indicated that most of these elements were perceived as beneficial to their learning. This result could also be due to 
the university’s requirement for all faculty members to design their online courses according to Quality Matters 
standards. This requirement helped faculty and students apply many UDL standards by providing multiple means of 
communication, such as discussion forums, email, alert messages, and live virtual classrooms, which increased 
student participation and communication with faculty. 

These results agree with Kennette and Wilson (2019a), who showed that students saw UDL as a positive part of their 
learning, were exposed to many UDL elements, and found most of those elements useful to their individual learning. 
Students in Kennette and Wilson (2019a) study also reported communication with faculty was essential to their 
success. Despite the importance of field trips and participation in selecting course content, these elements have not 
been implemented in most courses. 

5.2 Sub-Question 1 

The first sub-question asked, “According to faculty members, to what extent do they apply UDL principles in online 
courses?” 

Faculty reported that they frequently applied most UDL principles, a finding consistent with Westine et al. (2019). 
The principles in the correlation axis were the most common, possibly because of greater awareness of the 
importance of communicating with students through e-learning platforms and using tools on Blackboard to enhance 
student participation and communication. The axis of expression was somewhat higher than the axis of 
representation, which could be attributed to the university having more interest during the pandemic on issuing 
instructions to faculty about the need to offer more flexibility, perform online tests, and provide models that facilitate 
learning due to students having different levels of access to the Internet. The university was requiring all faculty to 
give students opportunities to monitor their progress, such as by posting grades on Blackboard and providing 
necessary feedback. The representation axis ranked third, which might be explained by a lack of adequate training. 

These results agree with Kennette and Wilson (2019a) in that most participants indicated that some of the most used 
elements were posting content on the learning management system, providing clear instructions for assignments, 
answering questions, communicating with students outside the classroom, and allowing students to monitor their 
progress by posting their scores. Another finding consistent with Kennette and Wilson (2019a) was that the least used 
elements were field trips, allowing students to choose course content, and letting them resubmit assignments. This 
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result differs from Al-Salem (2016), in which the axis of expression came first, followed by representation and 
association, and Westine et al. (2019), in which representation came first, followed by association and expression. 

5.3 Sub-Question 2 

The second sub-question asked, “According to students, to what extent do faculty apply UDL principles in online 
courses?” 

Based on student responses, the correlation axis came in first place, which could be due to the sudden transition to 
e-learning during the pandemic. This shift allowed students to use many means of communication with faculty, some 
of which were not available previously. Examples include communicating with teachers through bulletin boards, 
email, and social media. The representation axis was slightly higher than expression. This could be due to students 
having more alternatives to receive course content after moving to online learning. This result differs from Kennette 
and Wilson (2019a), in which the axis of representation came first, followed by association and expression. 

5.4 Sub-Question 3 

The third sub-question asked, “Are there significant differences between student and faculty perceptions of the 
application of UDL principles?” 

The results showed no significant differences in attitudes about multiple means of representation, but there were 
significant differences regarding means of association and expression. This agreement might be attributed to the full 
transition of both faculty and students to e-learning. Such agreement between faculty and students is echoed in 
Kennette and Wilson (2019a). 
5.5 Sub-Question 4 

The fourth sub-question asked, “Are there significant differences in faculty members’ perceived application of UDL 
principles based on gender, experience, educational level, or number of training courses?” 

The results showed no significant differences in attitudes based on gender, years of experience, or educational level. 
However, participants who had taken 16 or more training courses were significantly more likely than those who had 
taken 1–5 courses to claim that they provided multiple means of connection and expression. This was likely due to 
that group receiving more training in e-learning, leading them to apply UDL principles more often. 

 
6. Conclusion 

6.1 Recommendations for Policy and Practice 

The purpose of the study is to investigate the extent to which universal design for learning (UDL) principles have 
been used in online courses according to the opinions of professors and students at Prince Sattam bin Abdulaziz 
University. Descriptive approach is used, Two questionnaires—one for faculty members and another for students— 
are employed. The results showed that online courses assisted teachers in implementing some UDL principles and 
increasing awareness of the UDL principles. The benefits of distant learning, which apparently improved students' 
exposure to several UDL components by providing additional opportunities for communication and engagement, 
were also widely agreed upon by both teachers and students. Students also indicated significant participation in 
lessons using UDL principles.  

Based on the findings, this study recommends including peer evaluation as part of course assessment, letting students 
select some course topics, converting text into audio files, and providing subtitles or scripts for videos. Universities 
should offer intensive training to spread the UDL philosophy and introduce effective methods for designing online 
course content. Policymakers should consider applying UDL principles in e-learning and distance learning because 
of their positive effects on learner participation and perceptions. Teachers and e-content designers should focus more 
on designing e-courses according to UDL to motivate learners to accept those principles. 

6.2 Limitations and Suggestions for Future Studies 

Since this study was limited to male and female faculty members and female students at one Saudi university, the 
results could not be generalized beyond those groups. Future research would benefit from a larger sample from 
different universities. More studies are needed that explore the obstacles to applying UDL in online university 
courses. Researchers could find ways to improve how UDL is implemented, examine the effectiveness of a UDL 
training program, and assess the effectiveness of online courses designed with UDL principles. 
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